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THAY LOI TUA

Ban la ban doc.

Dé ta cung vuot thoi gian, khong gian. Mot trim nidm nita, néu c6 co
duyén hoi ngd, van chuyén tro tu nhién, vui vé, nhu tiing gap go tu
bao gio.

Vui vé, vi ca doi chi thich viét van, lam tho. Viét van, trir truong hop
bat kha khang, t6i van ¢ gang viét vui, cho ban doc d& nan. Nay tu
nhién Idm canh ngat nghéo, phai dem chuyén vat ly, khoa hoc, Vii tru
can khon, vira nham chan vira khé hiéu, ra trinh lang. .. nén cang phai
¢6 viét vui, viét gidu. Bé may ra vt vat duoc phan nao.

Néu truyén thong tot dep cua dan Viét 1am ban &y nay, ngan ngai —
ong tac gid nay “xwa” qud réi, c6 can dé ddt, khép nép chiit dinh cho
phdi phép khong? — thi theo thuyét Luan hoi, ban c6 thé di ghé qua
Vil tru nay trudc tdi, khong ching. Thac mac chi cho mét.

Ban, nhu mudn ngudi trén thé gian, mét chiéc linh hon nhg, mang
mang thién cé sau, néu bng dung ndi tri to md mudn tim hiéu vé noi
minh tam trd, noi lic dén khdng hen, khi di thuong khong hay, lanh
lung, dimg dung, vo cam... Nhitng to md mién man, khac khoai, &m
anh su6t mot kiép nguoi nhu thé, rat dang duoc tran trong, giup do.

Riéng tdi, xin hién tang nhitng diéu trong thiy khi tho than trong
vuon.

Hy vong cudn séch gilp ban dén gan su that hon, tranh nhitng sai
lam, nhiéu khi rat nghiém trong, cua tién nhan.
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Phan 16n nhiing phat kién duoc da ghi trong sach. Chi xin néu vai thi
du vé cach tim hiéu Vil tru caa riéng minh.

Truéc hét, t6i cha ¥ dén cai TINH va cai PONG.

1. Su tinh, trong Mot moi truong dang nd vai phan ta, vi phan tir
chuyén dong tung séat na, thiy cd vé uy hiép, khién ta bang hoang,
choang ngop. Nhung sy thuc, kich thude Vil try 1am su tinh ¢ khap
noi trong 10ng né trd nén gan nhu tuyét dbi. Tam quén né di, khong
hai gi.

2. Su déng khéc han. Ban quet ngon tay nhe nhang trén dién thoai dé
dem kién thtrc tdng hop caa nhan loai vao 1ong ban tay, 1a thim thia
ngay stic manh cua sy déng trong troi dat.

Ngoai chuyén dong binh thuong, tdi con tim thay: chuyén dong day
chuyén, chuyén dong trong méi truong dang chuyén dong ... mdi
“kiéu” co ca tinh riéng, nhiéu khi bat ngo. Pic biét nhat 1a Chuyen
dong theo dang séng hinh cau.

Nho né méi giai dugc bai toan nay caa André Brink.

Théang 10/2017, trén dién dan ctia hoi Theoretical Physics, André néu
cau hoi dai y nhu sau:

“Gid thir ta c6 qud cau trong réng ban kinh la mét nam dnh sang.
Cho chép mét tia sang tai trung tam hinh cau véi dnh sang dii manh
dé chiéu téi bé mdt (trong) cia quad cau cdch xa trung tam ding mot
nam dnh sang. Cau héi cua téi la: Lam sao ching ta cé thé nhin thdy
tia sang dy dii dirng ¢ bat cit vi tri ndo quanh bé mdt ciia qud cau?
Phdi chang diéu d6 c6 nghia la tia sang khi lée 1én dd phong ra mot
khoi lwong photon nhiéu vé tin (t6i thdy chuyén nay khong thé
co)...”?
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Luc d6, phan 16n khoa hoc gia van con loay hoay tim hiéu van tdc
ctia anh sang. Tai sao n6 c6 thé “nhanh” dén thé, nhanh nhat trong
troi dat?

ROi ¢6 vi suy doan: “vi photon khéng cé khéi lwong (mass) nén tha
hé “bay” nhanh, khong bi cdi gi trong troi dat can tré”. Vinay chéc
¢ uy tin 16n trong gidi, nén tic khic chuyén photon “khéng khéi
lugng” tré thanh chan 1y, xuét hién trong cac ludn an va nhiéu sach
giéo khoa.

R&i mot vi khéc thic mic: “Khong khdi lugng, sao tirng khdi photon,
khi di chuyén voi van tdc anh sang, lai phat ra mdt nang lugng rat
16n?”

Tudng phen nay 1y thuyét cua vi dau tién ket roi. Photon tao ning
luong 16n nghia 1a thuc sy ¢6 khi luong, thi thuyét “vo nang luong”
phai lui thui, nhe, thi di chd khac choi, nang, thi ném vao sot rac.

Nhung cac khoa hoc gia da giai quyét vu tranh chip nay rét tai tinh.

Mot vi khac, ciing rat uy tin, cong bd: Chuyén photon khong khbi
lwong 13 c6 that, khi n6... ditng tai ché, tuyét d6i khong nhic nhich,
goi la rest-mass hay invariant mass. Con néu di nhuc nhich, da co
“dong nang” r0i, thi ty nhién photon lai c6 khéi luong, lai phat ra da
kiéu nang lugng lién nhu... thudng 1¢.

Thé 1a éng “khéng ndng heong” va ong “cO ndng lwong” ching ai
mét phan x6i thit, khoi phi cong cai 16n, va cing nhau chung hudng
niém hanh dién cua sy thong thai.
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Khong dam trong cdy & cac khoa hoc gia dong thoi, toi tim lai nhitng
kham pha vé cai dong, va thdy cau tra 10i rat thich hop cho André
Brink ndm trong chuyén dong theo dang song hinh cau.

Sau d6, kham pha thém: Khong riéng anh sang, song radio hay tat ca
nhirg dang séng nao c6 van tdc nhanh gan, hoic bang 4nh sang déu
di chuyén theo ding phuong thirc ay.

Chuyén tht hai 13 trong nghién ctru, rat nhiéu khi ban bat budc phai
khéc nguoi.

Thi du vu tim hiéu Chdt Pen. Khoa hoc gia tim n6 hon ba muoi nam,
bang nhitng dung cuy tbi tin nhat ma khong thay.

Large Underground Xenon (Lux) 1a 16 thi nghiém 16n nhat tim chét
den. Nam 2016, trong luc cai tién 10, mé rong thém voi nhiing dung
cu cin dai, Tién si Stacy McGaugh (Case Western Reserve
University in Cleveland, Ohio) tra i The Observer: Pay la canh bac
cudi cung. Néu tiép tuc khong tim duogc gi thi ching t6i coi nhu di
ket cizng, va can cai tién nhitng ly thuyét hién cd vé chat den. ..

Khi t6i viét nhitng dong nay, Lux van chua thiy tim hoi céi chat quy
quéi ay. S¢ rang thém 30 nim nira ciing khong di téi dau. Day 1a 1y
do:

Céc khoa hoc gia c6 truyén théng — thuong thi rat dung va hiru 1y — 13
tim céi gi thi phai nghién ctru, tim toi nhitng don vi nguyén thiy, can
ban. Thiy nguyén tir, phan tir roi thi phai tim ra “muon” (an unstable
subatomic particle), roi lai ¢b tim thém cai nhé hon muon, v.v...
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Chét den, dugc coi 1a nho nhét trong troi dat, thi chidc chan con nho
hon muon. Thé nén, phai c¢b ging tim cho ra cai mén nho nhat quy
hoa Ay, v6i bit ctr gia ndo.

T6i khéng dam theo cach nghién ctru cta cc vi ay. N6 phién dién,
nhiéu khi ngdy ngd. Nhit 13, n6 lam phi thi gid vo ich. Phi dén hon
ba muoi nam, hoi qua dang!

Dé nghién ctru Vi try, trude hét phai cha ¥ dén nhitng gidi han trong
nao bd cua con nguoi. C6 mdt kha nang dac biét, co 1€ chi danh riéng
cho nhan loai. Kha ning: du khong mwong tweng duoc, nhung van y
thurc duoc.

Trong ¢di vo cung nho, khong ai muong tugng ndi cii “nhéd nhat” 1a
¢d ndo. Trong cdi vo cung 16n, cai 10n nhat phai “to” dén dau. Khong
tra 101 dugc, mirong trong duge. Nhung tit ca déu biét 1, déu y thire
dugc 1a: ¢d1 vo cung nho cling nhu ¢61 vo cung 16n da hién hiru, da
co that.

Thé 1a tam du dé khao ciru, ma khong s¢ s€ so sot, bdo quén nhiing
chuyén ti can cho mét cong trinh nghién ciru nghiém chinh. Chi can
chon thtr tu vu tién cho nhiing viéc phai lam.

Nham vao doan gitta hai thai cyc lon, nhd. Hién tugng, bién c6 nhi¢u
khi s€ hi¢n ra trong su cdm nhan dugc bang ngll quan cua loai nguoi.
Chuyén nghién ctru s€ tré nén gian di hon nhiéu.

Thi du nghién ctru nude. Co bao nhiéu phén tir, vi phan tir cau thanh
mot phan tir nude? Chuyén dé nghién ciru sau duoc. Chi cin quan sat
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phan tor nudc dang twong tdc vdi nhau, voi mudn vat, 1a cé két qua
dau tién: nudc trén bién, trén song, trén ho 1am noi tau, thuyen. ..

Nghién ctru chét den ciing thé. Phan tir gdc, phan tir Nguyén thiy
“lam kho” ta dén thé nao, ta biét réi. Tam quén nd di. Hay chu y
nhitng thanh tich ctia n6 hién ra trong troi dét.

Muon cude nghién ctru nhuém phan tho mong, ban c¢6 thé chon mot
buoi chiéu thu.

Ning vang da tit, chim dang bay vé to va tring sao hién dan trén cdi
troi thim thim, ménh mong. Chim bay dugc nho khong khi, ca 161
duge nhd nude. Va mudn van tinh ta dang lo limg khap troi nho su
bao boc cua chét den.

Chat den khong chi treo lo lung tring sao day troi cho ban mot ngay
thu dep. N6 dang c6 trong trach lam Vil try ng ra, 16n dan.

Va ky diéu nhat: n phai théa man nhu cau cai déng cua Vil tru trong
tirng moi sat na! Mai sat na, trong long Vi try, v lwong anh sang va
nhitng cai nhanh tuong tu déng loat chuyén dong chang chit, chi chit,
Vi van tdc anh sang. Va tat ca déu di chuyén an toan trong long no,
duong ai nay di!

Tim t0i, nghién ctiu, cam nhan duoc, rdi cudi cung thiy dugc. Va toi
d3 thay chat den can c6 du hai thanh phan: 1. Phan thé léng tao nén
nhitng dinh luat vat 1y dang hudng dan, ché ngu tir nhitng dong thai
nho nhoi dén su van hanh caa toan thé Vi tru. 2. Phan vi phan tir c6
trong trach tao ra vat chat, vat thé, muén hinh muén vé, tir hat bui,
hat cat ti teo dén nhitng tinh cau khéng 15, thién ha ménh méng.
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Duya trén su cam nhan duoc, thdy duoc, t6i dd nguéch ngoac vé vai
tam hinh, gui ban.

Mai mét, khoa hoc tién bd hon, Lux tim dwgc dung nhan chat den
Nguyén thay. Ta chi can I& phép noi: “Nghe dai danh ngai di lau
(van ky thanh) by gid méi co co duyén gip g (kién kp hinh). That
v cling vinh hanh! Nhung ching t6i d biét rd ky tich cua ngai trong
Vii try tir 1au, d3 nghién ctru va biét tudng tan 1a néu khéng cé su can
thiép nhiém mau cua ngai thi Vii try khong thé 1a Vil try.”

Cudc khao ciru vé chat den thé la toan hao, toan my.

Nhu thé, voi phuong phap nghién ctu nhiéu khi chang gidng ai, toi
da tim thay: Bang cach nao &nh sang lan téa vé moi hudng, cing luc?
H6 den thanh hinh nhu thé nao? Big Bang vi pham luat vat Iy ra sao?
Ban chét cua Chét den? Su hinh thanh cua Vi try, v.v...

Va tha vi nhét 1a cudi cung da huéng dan ban, ta cing nhau lat tay
mot trd choi tinh quai, bat ngd cua Tao hoa.

Tuong Viét van, lam tho 1a qua du cho mot doi nguoi. Bdng mot lan
t0 mo theo ddi ly thuyét “Thoi gian trdi cham lai trén con tau di
chuyén” cua Einstein, c6 dip nhin thang vao Vil try, thiy mé ngay.
Tur @6, duogc dip miét mai rong choi nhitng ¢di vo cung.

Va gio day, du dang ganh chiu sy suy thoai tan nhan cua tudi gia, van
thu gop da ngdn tir dé ké cho ban nghe nhiing diéu da thay. Thé 1a
man nguyén.
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Hen ban, mot mai trong kiép lai sinh, ta s& cing nhau 13 doc gia cua
mot tac gia tuong lai, thudc vé mot nhan loai da tién xa hon nira vé
khoa hoc.

Luc d6, du van chua muwong twong duge, nhung con ngudi da y thic
duoc Vu tru tur dau toi.
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MAY COI VO CUNG

Ban la nha nghién ctu chuyén nghiép, tai ti, tay mo... hay chi to mo
tim hiéu cho vui théi, khong sao, xin moi ban gia nhap doan tham
hiém vil tru caa toi.

T6i khai hanh tir mudi bén nam truée, ¢ thé bay gio ban méi ta ta
cat budc! Pung ngai, khong tré gidy phut nao du. Bai vi phai dén
bay gid khoa hoc méi cho ta du hanh trang, dung cu, kién thac dé
khoi lac duong, dé nham thang muc tiéu, tién téi.

Chi dén thoi dai nay, khoa hoc méi cho phép nhan loai khai thac va
str dung duoc nhiéu kha nang tiém an trong troi dat, phat minh duoc
nhitng san pham ky diéu téi mic ma bat ¢ 1Uc nao, bat cir ai cling co
thé bat ra nhiing cau hoi tuyét voi — nhizng cau héi dan thang toi
truréc canh ciza can mé dé nhin thdu cdu trac cia vii tru.

Mot phan — coi nhu phan nira — cau hoi quy gia d6 da dén véi toi
khong biét bao nhiéu lan. Nhung dén rdi bién ngay. Pa gat phat di,
nhu phui bui, khéng cho phép né lam ban tam qua nam muoi giay.

Cho dén mat budi chiéu. ..

Hom 4y, cau hoi — day du, toan ven — dén rdi ¢ 1i ludn, doi phai dugc
thi tiép nhu khach quy, vinh vién. Chi khi gia cha tim dugc cau tra
|61 nghe lot tai, N6 mai chiu tha.

Hom do, 6ng ban hoc cii dén choi. Pang cung nhau tho than trong
vuon thi Chung bi ba x& goi. Ba iy di hanh huong bén An Do. Toi
voi té nhi lang xa ban, tro lai ban ca phé.
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Chiéu cudi thu, khéng co, khong hoa, ciy canh xac xo, chan ngit.
Khong c6 gi dé ngam, t6i lan than ngam ban, xem anh chang bay gio
gia X4u ¢ ndo. Hoi xua, hin dep trai d& sg. May thing ban di 1am le
di tu ma déi luc con phai sinh long ghen tic.

Nhung chua kip thyc hién d& tam soi tim, moi méc nhitng vét thuong
l40 thoi gian giang 1én dung nhan anh ban tét s6 dé triét Iy vat vé coi
nhan sinh thi bang hoang, choang ngudi, vi mot “dung nhan”, mot
hinh anh khéc:

“Canh twong huyén bi cia viing khdng gian bao quanh ban 16i 7.

Chung dtng noi cudi bén gdc cy 18 tryi 1a. Chit nang chiéu cudi thu
lot qua may, Iam hinh anh ban sang 1én, va dac biét, lam éng anh, khi
an khi hién, nhiing soi to gidng tir vai 1én dau.

Ha! Anh chang vudng mang nhén!

C6 Vvai soi con cang thang, nhu dang ndi vai va dau chang vao cdi
ménh mong.

May soi to dot ngot 1am lién twong dén mét soi to khac, vo hinh: sei
s6ng am thanh néi dién thoai 6ng Chung dén dién thoai ba Chung &
bén kia ban cau.

Pau phai chi c6 mot sgi s6ng ay!

Hang triéu, hang ti lan song am thanh dang cung ltc x6 téi cai dién
thoai, ludt qua than thé Chung. Piép diép trung tring! Lién tu bat
tan!

Ma dau phai chi c6 séng truyén am thanh!

Song anh sang, séng truyén thanh, truyén hinh va con vé luong song
cua nhitng vi phan tir khéng tén lan téa khip vii tru nita. Chiing dang
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vay kin 6ng ban. Chang luét qua teong, mai nha, tran xe... X0 ti,
lu6t qua 30 a0, vun vat, nhanh bang hoic gan bang toc do anh sang!

Nhu thé, quanh Chung khéng 1a “khoang tréng” nhu mat thiy, ma
chi chit, day dic mot khdi chira dung hang ha sa sb nhitng soi nho
hon to. Nhing soi két ndi vo luong hat vi phan tir bay day c6i vo
cling. Tt ca bao kin quanh Chung. Khéng mot k& ho.

Pau phai chi mot minh Chung bi nhét trong khéi khdng gian ky la
ay!

Ba Chung & mot ngdi chiia nao d6 bén An Do ciing dang bi “vay kin”
y chang. Va t6i, ngdi cach Chung may chuc thude, ciing chiu chung
s6 phan, ciing bi nhan khdng thiéu mot “soi” séng nao. Chi khac 1a
lan song ndi cudc dién dam cua ho khong tac dong Ién céi chip dién
thoai cua toi, thé théi.

Lai dau phai chi riéng ba ching toi.

Khap mit dia cau, toan thé nhan loai, ai ciing ngup lian trong bién
s6ng. Suét ngay dém, lac thic nhu lac nga! Mién man bat tan. Chi
nhitng nguoi sdng noi hoang di, xa thé gii van minh, ngoai tam véi
cua khoa hoc, chua bi “phu séng” thi mdi bot dugc mot mé song
phat thanh, truyén hinh, dién thoai. Bét mét mé thdi. Khong bao
nhiéu. Van bi diép diép trung trung song tir troi bao phu. Vo luong
song, chi chit, dac kin khéng gian!

Canh tuwong khong thay bang mit, chi bang nhan thuc, 1am choang
ngop, bang hoang, va kich dong dit doi tri td mo, 1am tuc khéc bat ra,
vang doi, cau hoi chua tirng gap trong doi:
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“Ving khéng gian bao quanh Chung, quanh mar dia cau, dwoc kién
triic nhw thé ndo dé cho phép vé lwong séng cuing lan téa bén nhau,
chang chit, chi chit, ma khong hé bj trén lan, viréng mdc, roi mu? Cir
dwong ai ndy di, rat thénh thang?

(Cho t6i nay, cac khoa hoc gia doan 1a tai... s, tan so. Cung lan toa
Vvé6i tan sé khac nhau thi khong dung nhau. Ciing dang, nhung thiéu
sot, mo ho. Cai gi tao ra tan s6? Sao cac vi phan tir “bay” trong
khong gian, khong bay thang cho nhanh ma ca lii cung bi gon séng
khién duong truong thém dai vo ich? Ma ciing chi dung trong pham
vi nho hep, thé giGi siéu vi cua nguyén tir, phan ta, electron thoi.
Trén mat hd, hai chiéc thuyén 16n nho tao hai lan séng cao thap — tan
s6 — khac nhau. Chang lan toéa rdi gip g&, cung chiéu thi hop luc,
nguoc chiéu thi huy lyc cia nhau. Tan s cii tiéu tan, chung bién
dang thanh séng méi, tan s6 méi).

Nhu d4 noi, mot cau hoi nho hon da timg thoang dén rdi di hang tram
1an: sao cdi dién thogi thdng minh tai thé nhi? Va thuong ludi biéng,
tém ngay maot cu tra 1oi c6 lién: nho 6ng Steve Jobs va cac thién tai
quanh 6ng 4y. Pinh ninh rang néu con td mo nira thi mai mét chiu
kho tim hiéu thém vé cach ché tao iPhone, Smartphone. .. 13 xong.

NGi né nhé vi cau hoi ay thiéu sot, hai hot, chi nhiam vao su ky diéu
cua dién thogi ma bo quén su diéu ky cua cugce dién dam.

Dién thoai phat song, nhan séng la san pham cia con ngudi. Cung
cap hé théng giao thong trong khong gian cho phép vo lugng song an
toan lan toéa cung luc, véi toe do khung khiép, 1a cong trinh cua Tao
hoa.

Vo6 lugng dot sdng cung chui lot mot khéng gian nho nhu cai chip,
chuyén 4y hiéu duoc, vi “soi” song cuc nho. Vé6i hé thdng day dién
thoai cii, van dé “giao thong” ciing gian di, khéng c6 gi phai thac
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méc. Soi nao ciing dugc bao boc ky cang. Gom ca triéu, ca ti soi lai
thanh mot bd, khdng sao. Khong chen lan, chén ép, dung do... mdi
soi co “dudng” riéng, cir thong dong dudng ai ndy di.

Nhung song dién thoai hdm nay tuyét déi khéac: hoan toan tran trui.
Khong c6 gi bao boc, huéng dan. Pugc phong ra tir dién thoai ong
Chung, n6 lan téa khap troi, chen chdc gitta muén triéu soi tran trui y
hét nhu né. Piém khai hanh khac biét, nhung tat ca cing phong téi
Véi toc do toi da, cung chui vao dién thoai ciia ba Chung, du ba ding
bat ctr noi nao trén mit dia cau, trong ving séng pht.

Con nguoi tao song, tung vao khéng gian, va phé mac cho... Troi.

Vay ma (bau) troi cling chiéu nguoi. Khong gian cung cap mot 1o
trinh an toan cho tirng soi s6ng tran tryi. Gita Mot “rimg” song, moi
soi — khong vé boc, khéng “dwong ray” riéng — vuot ngan dam trong
chép mat, chang hé bi bién dang, ton thuong.

Cau hoi mai, néu thac mac vé hién tugng ay, 1a cau hoi 16n, khdng
bo s6t phan dong gop cua thién nhién, nghia 1a bao gdm day du céc
chi tiét huyén bi lién quan dén su ky diéu caa mot cude dién dam.

Vii tru ciing khong doi téi lac con nguoi ché ra dién thoai di dong
mai voi vang lam duong s4, cau cong cho séng di hanh. Toan thé hé
thng giao thong ky diéu ay da c6 sin trong khéng gian, tir thuo khai
thién lap dia. Do d6, tim duoc cau tra loi cho cau hoi 16n dy 14 biét ro
ting chi tiét cau trdc va su van hanh cia vii try.

Ban thay chwa? Ching ta cuc ky may mén. Sinh truéng trong thoi
dai ndy, ching ta nay ra dwoc cau hoi dan thang dén kho tang chira
dung nhitng bi 4n cua vii try, can khdn. Cac khoa hoc gia tién bdi 13y
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ling, ké ca Einstein, khdng thé nao giap duoc mot cau hoi tuyét voi
dén thé. Vi thoi cac cy, dau co cai mon dién thoai di dong nam trong
tdi mdi ngudi.

Hudng su may man 4y, toi di dén trudce canh cira va lan mo tim duoc

chia khéa. Canh cira d3 mo.

Mai ban theo t6i. Ta cing dung trén vai nén khoa hoc can dai, vuon
tam nhan thicc dén nhitng viing sau tham, xa tap mit mu, cua hai cdi
vO cung.

Muc tiéu dau tién: cdi vd cting nhé, noi chira dung nhiing vi phan tu,
don vi can ban két thanh nén tang cta Vi tru.

(15/2/2021)
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THUONG GIQT SUONG MAI

Hé thdng giao thdng ky diéu trong khdng gian — nén tang ciu trdc
ctia vil tru — nam gon trong mot giot chdr den. Nhung chat dic biét
nay con tao nhiéu cudc tranh luan sdi ndi. Ké tin ngudi ngd, phe nao
cling ¢6 1ap luan virng vang, chat ché.

Céc khoa hoc gia — tin “c6” — tinh toan rdi wéc luong vii tru c6
khoang bay muoi phan trim 13 chdr den. Nhung nhiéu nguoi khac,
goém ca cac nha vat ly hoc danh tiéng, nhat quyét khdng tin cai mon
nay co that.

Nghi ngo ciing rat chinh dang vi ho — va toan thé nhan loai — chwa
ting thay nd bao gid, va sau hon ba thap nién nd lyc truy lung véi
nhiing dung cu khoa hoc tdi tan nhét van khong “bat” dugc né.

Lo thi nghiém tim chat den 16n va c6 ky thuat cao nhat 1a him Xenon
(Lux) — The Large Underground Xenon (Lux) — ¢ South Dakota.
Nam sdu trong long dat — noi xua kia 1a mot mo vang — 10 gom mot
budng chira hang tan xenon, mot hd day véi may tram ga-16ng nuéc
cuc ky tinh khiét. D6 1a cai gian “hting” chat den. Chit den ¢ day
duoc hiéu 1a nhitng phan tir nho nhét trong troi dat, 1a don vi nén
tang cua vil try, dang tir khéng gian phong xuéng.

Theo Iy thuyét va du kién: mdi gidy dong ho c6 hang ngan ti phan tir
cin ban — thanh phan chinh cua chat den — rét nhu mua tir khong
gian xudng trai dat, xuyén sudt chiéu day cua hanh tinh nay. Tém
dugc mot mé hat ¢é nghién ciru thi kho, nhung bét dwoc dau vét nd
dé lai, chung to n6 thuc su hién hiru, thi rat c6 trién vong.


http://lux.brown.edu/LUX_dark_matter/Home.html
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Viy ma, “hting” nhu thé suét hon ba muoi nim khong dat mot két
qua nao dang ké. Cac 10 truy tam nho hon, rai rac khip thé gidi, ciing
chung sé phan.

Thang 12 nam 2016, nha thién van hoc Stacy McGaugh, gido su
truong dai hoc Case Western Reserve ¢ Cleveland, Ohio, tra 1oi
Robin McKie, chii bat tap chi khoa hoc The Observer, rang: Lo thi
nghiém dang dwoc cdi tién, xay dung lai, toi tan hon, nhung coi nhuw
ddy la danh van bai chét. Néu phen nay van chang tim thdy cai gi thi
ké nhur ket cing, 1am vao ngd cut, sé phdi tinh téi chuyén sira doi
hodc logi bé ludn cac ly thuyét hién cd, tim nhing gidi thich khac
cho nhiéu hién twong trong vii tru, ké ca ly thuyét vé can nguyén tao
ra hap luc (gravity).

Lam viéc cam cui hon 30 nam, tay trang hoan tring tay — khdng thay
phan tir goc cua chat den da danh, con khong dam chic nd co mit
trén doi — van chua nan chi anh hang, tiép tuc chién dau thém mot
keo nita! Sy bén bi, kién tri that dang cam phuc. Lai du phong bién
phap d6i phé néu keo chét ciing thua ludn, that 1 tinh téo, khon
ngoan, nhin xa tréng rong.

Chi xin khong dong y véi giai phap dem céc 1y thuyét ra mo xé, sta
chira, vao thoi diém ndy, hodc ngay ca trong tuong lai, khi canh bac
nghién ctru da lam ta can lang, chay tui.

Ta chua c6 d bang chimg dé phan xét dung sai, xac dinh chat den c6
that hay khong. Vi khong tim thiy né nén ngd n6 khong hién hitu, roi
stra lai cac Iy thuyét, can ctr trén xac quyét chat den chi 1a san pham
tuong tuong, thi rat nguy hiém, c6 thé chon lam nhitng huéng di
chéng dan t6i dau, hoac lot xudng vuc tham sai lam.

Chuyén nén lam bay gio 1a tha dung mot phuong phéap diéu tra,
nghién ctru khac.
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Thi du, dé chang to chat den c6 that, ta ding cach truy tim tha pham
ctia cac tham tu: quan sat, nghién citu, phan tich cac bang chiing ¢
hi¢n truong.

May khi hung pham hanh dong xong, chiu kh6 ngdi cho canh sat dén
cong tay. N6 xa chay cao bay rdi. Cé dua khéo tron, bién mat vinh
vién. Nhung dau tich rai rac khap pham truong, thuong tich trén than
thé hay thi thé nan nhan, v.v... 1ap tic xac dinh su hién hiru caa thu
pham.

Pang noi chuyén vat Iy kho khan nham chén, 16i chuyén diéu tra toi
4c, giét choc bao dong vao thé nay, cd cai hay l1a 1am ban doc giat
minh, tinh ngi. Nhung véi nhiing ban nhay cam, chac n6 gay kho
chiu, mat vui.

Vay ta nhé nhirng chuyén khac vui hon: thi du nhu mét trong nhitng
lan di coi a0 thuat.

Ao thuat gia pht phép roi lung liing bay Ién, nhitng vi tai ba con bay
lugn quanh rap, ludt trén dau khan gia, lo ltng gan dung tran. Ta
phuc lan, vo cing ngudng mo tai nang ctia ho va nhu moi ngudi, vo
tay, hoan nghénh nhiét liét. Nhung khong nhu dam con tré con tin &
phép thuat trong nhitng than thoai hoang dudng, ta biét 4o thuat gia
“bay” nho nhitng soi day treo. Ta khong thay, va c¢6 phan chic la ca
doi khong hiéu dugce “bi mat nghé nghiép” — cach giau nhitng dung
cu hd tro dic biét — tao nén nhiing chuyén bay rat... phi vat ly ay.
Nhung ta biét ching hién hitu.

Dung nhiing thi du caa vét dao dam, dan ban trong an mang, hay
nhitng soi day vo hinh trong mot man 4o thuat dé chiang minh sy
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hién hitu cia chat den thi khong c6 gi sai, nhung e rang pham toi bat
cong vai n6. Dau tich né dé lai, ciing nhu thanh tich né dang va s&
mé&i mai tao ra, hiu hét 1a nhiing cong trinh xay dung 16n lao dong
g6p Vvao sy hinh thanh ciing nhu sy chuyén vén cua toan thé vi try.

Dé cong bang véi no, ta nén dung hinh anh nhiing thanh sit thép lam
cot 16i trong cot tru chan cau, hay bo may trong chiéc xe dang chay.
Ta khong nhin qua duoc 16p Xi-ming day dé thay sat thép, hay mo
mui chiéc xe dang chay dé nhin bo may van hanh, nhung ta biét chac
mét diéu la ching c6 mat trén doi, nhu ta, nhu chinh vii try nay.

Va quanh quan trong vuon chiéu nay, khdng gian huang cia ham
Xenon (Lux), khdng hé théng “dap phan ta” toi tan cia CERN
(European Organization for Nuclear Research), ta van du stc chang
minh chét den hién hitu.

Ban nhin lii ca boi tung ting trong ho, hay ling 1o trong binh nudi ca.
Ban ngam nhimg canh chim bay luon trén khéng trung. Roi, cho
bong dém vé, xem tring sao 1ap lanh khap troi.

Kién thtic vat Iy thién bam — duoc b tlc bang kinh nghiém — cho ta
biét rang:

Ca 161 duoc nho nudce.
Chim bay doc ngang gitra troi dugc nho khdng khi.

Trang, sao, mat troi, mat trang va chinh hanh tinh nay lo ltrng trong
khong gian duoc 12 nho mét chat long dac biét nao d6 hién dién khap
cung vi try.

Chét long ay chinh 1a mot thanh phan caa hop chét tao thanh chat
den.
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Tranh dung nhitng dau tich pha hoai, chi néu nhitng thanh qua xay
dung dé chirng minh sy hién hitu cua chit den, ta di rat céng bang
khi néu ra mét thanh tich vé cung Ion lao caa né: gitr cho vo luong
tinh ta lo ltng gitra troi.

Ciing nho biét xtr dep voi chat den ma ta duoc phan thuéng ngay.
“Mgt loi da biét dén ta...” chat den cam dong, hé 16 cho cac tri ky
nhitng nét chinh trong dung nhan, thé ly, thé hinh cua né.

Can ct trén nhirtng nhiém vu n6 dang phai dam trach: Bom cho vii tru
ngay cang n¢ lén, treo vé liwong thién thé lirng lo khdp troi, tao ra
hap luc, v.v... va nhét 14 trach nhiém phai tao ra vat chat, vat thé, cho
toan thé vii try, chat den phai gom co, it nhat, hai thanh phan nay:

1) Chdt den — phan thé léng

Pay la chét long cuc ky trong, nhe va lodng. Nhiéu khoa hoc gia
trang trong goi nd 1a Super Liquid. N6 tham du vao hau hét cac hién
tugng Xay ra trong troi dat, déng gop vao nhirng yéu tb chinh tao nén
nhitng dinh luat vat 1y dang hudng dan, ché ngy tir nhitng dong thai
nho nhoi dén su van hanh cua toan thé vii tru.

2) Chdt den — phan vi phan ti

Cac phan tir, vi phan ta trong chat den c6 trong trach tao ra vat chat,
vat thé, mudn hinh muén vé, tir hat bui, hat cat ti teo dén nhiing tinh
cau khdng 15, thién ha ménh méng. Chat den phai chira dung tat ca
cac loai phan tw, vi phan tu hién hiru trong vl try mai c6 di nguyén
liéu dé chu toan nhiém vu ay.
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Chét den — nguyén chat — chiém 70% (hoic 90%, theo mét udc
lwong khac) thé tich caa vil tru.

Nhung ta khong phai moéi mat nhin vao ¢bi ménh mong dé tim toi,
nghién ciu thém. Chi can ngdm nghia c8i vo cung nho nam trong
mot giot chét den.

Phan tir nguyén thily con chua thay, dao dau ra mot giot chat den dé
guan sat?

Xin dung tam mot mon hitu thé, hitu hinh: Giot swong mai dong trén
canh hoa hong.

Mon nay ciing hiém véi da s6 chling ta. Khong sao, xin nhé lai giot
swong da ting thay trong doi. Thay that hay chi trén hinh anh, hoa
pham, trong mét 1oi nhac, cau tho... déu quy. R3 rang gap nhau chép
nhoang, chang bao lan, ma ta véi swong mai quen thudc, gan giii la
thuong.

Giot swong dy da nam trong mot giot chat den va — chinh n — ciing
la giot chat den voi dung nhan, thé chat méi, sau mudn triéu nam
bién thai. N6 duoc tao thanh nho su két tu cua cac phan ti, vi phan tir
nam trong chat den nguyén thay.

Trudc khi nghién ciu ki hon, ciing nén biét vé su bién thién, nhat la
budc ngoat dac biét, cua hat swong do chinh con nguoi gay ra.

Qua tién trinh chuyén héa tir vi phan tir thanh vat chét, dién ra lién
mién hang triéu, ti nam, giot swong, dén thoi dai chung ta, dot nhién
bi bién doi sau xa.

Hinh thicc hét nhu xua, nhung ndi dung hoan toan khéc.
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Dong trén hoa, trén 14, giot swong nam xwa goi ra c¢di trong vit, binh
an, day hon ta vao chén khong bén khdng bd, ménh méng, tich mich.
Nhimg dém khong tring sao, ta ciing thdy trong c8i mit mung sy an
hoa, tinh mich 4y. Nhung cdi tich mich cua tham thim troi dém thi
lanh 180, v6 hon. COi ménh mdng cam tir giot swong c6 phon phot
ning mai, thip thoang mau 14, mau hoa, bao gio ciing 4m 4p, man
méc niém vui nhe nhang, thanh thoat nhu swong khoéi, nhu to.

Giot swong quen thudc, than yéu iy da bién mat, da troi vao qua khir
cung lich st cua vil try mat réi. DU van gii hinh thai, dung nhan caa
muon triéu nam trudc, giot swong hom nay dang mang trong long
mot su on ao khung khiép.

Vo6 luong vi phén tu, song radio cua dién thoai di dong mang theo
nhiing 101 tha thi yéu thuong, gay gat tranh luan, am am gian di,
dang cay nhiéc mac, ni non than thg, tiéng khoc, tiéng cudi, ndi bi
thuong, con cudng nd — du mon hi nd & 6 — ... diép diép, tring tring
luét qua giot swong lién mién tir luc né chao doi cho tai khi tan bién.

Giot suong trong veo, an hoa, xinh xinh trén 14, trén hoa, ¢ thoi dai
nay, phai chtra trong 10ng tit ca nhitng eo séo cua miéng thé gian.

(11/5/2021)
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CAU TRUC CUA VU TRU

Trong toa tau dong chat cimg, ngudi ngudi dang ngdi sat nhau, nhic
nhich ciing khé, di chuyén tir ddu toa xudng cudi toa cang vat va, can
su hop tac gitip d& cua tat ca nhimg nguoi xung quanh. Va ciing di
chuyén tir tir thoi.

Trong giot suong hay giot chat den, vo lwong vi phan tir, séng radio
chen chuc, dinh sat nhau, nhung cac vi phan tor déu dwoc tu do di
chuyén khip noi, khong cham ma cuc nhanh — nhanh gan, hoic bang,
tbc do anh sang!

Nghe rat nghich 1y. Nhung hién twong bat thuong iy dang xay ra
khép noi, trong tirng sat na, 12 mot sinh hoat binh thuong cua vil try.

Tai sao trong “toa tau” vii tru dong chat cimg, dam hanh khach phan
ttr, vi phan tir van duoc tu do chay t6i chay lui nhanh nhu chép?

Tim toi, suy nghi mai méi thay 1oi giai dap. N6 nam trong céi hinh
thé tuyét hao cua cac vi phan tir, phan ta. Hinh thé chia dung “bi
mat” cua Tao Héa iy khong bi gidu & chd kin déo, kho tim. N6 dugc
rai khdp mot phong trién 1am 16n rong bang ca bau troi.

N6 1a hinh dang cua hau hét cac vi sao: Hinh cau.

Mot trong nhimg diéu kién tién quyét cua hién hiru 1a c6 ché dirng
trong khong gian. Hinh cau thi hanh dwoc t6i da phuong cham: Ta
hién hiru va danh chd cho vat thé khac hién hiu (gidng hét phuong
cham, thanh ngir quen thudc: Song va dé cho ngudi khac — hay muén
vat khac — cuing sdng — Live and let live.)

Chinh nh¢ tinh than vi tha cia hinh cau ma vii tru thanh hinh.
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Dé d& quan sat, ta bat dau bang hinh tron.

Gom ba hoic bdn hinh tron lai cho tiép x(c véi nhau that sét, ta van
c6 mot khoang trong di d&é chira mot hinh tron nho hon. Va chinh
hinh tron méi nay ciing 1ap tic chira lai ba, hoic bén khoang tréng
cho nhixng vong tron nho hon nira.

Ctr nhu thé cho dén vo tan.

Nhu hinh v& duéi ddy, khoang tréng do ba hinh tron 16n dé lai du chd
cho hinh tron nhd A, rdi 3 hinh tron nho hon B, C, D. Sau d6, con lai
9 khoang tréng E cho nhirng hinh tron nho hon nita... V6 luong
khoang trong tiép tuc mé ra khong dit.
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D6 14 hinh tron. Hinh cau thé hién sy hao phong trong khong gian 3
chiéu, nghia 1a thé gi6i thyc.

Mot nhom qua cau két tu du chat ché dén thé nao van danh chd cho
nhitng qua cau nhé hon. Thi du A, B, C, D khi dinh chit nhau, van
chira khoang tréng cho E.



MAY cO1I vO CUNG |25




LE TAT PIEU| 26

Néu E c6 kich thudc vira véi khoang tréng do mot nhom 8 hinh cau
tao nén thi 14p tirc — du bi 8 quéa cau vay kin — E van c6 thé tu do
vuot thoat nho 6 16i ra ludn rong mé. Nhu hinh v& duéi day:

Két hop bén chic nhit ¢ diy 1a nhoém 4 qua cau, khi mdi qua ludn
ludn c6 diém tiép xuc v6i ca ba qua kia, nghia 1a ca bdn dinh chat
nhau. Nhung don vi két hop “bén chic” dén thé vin co k& ho, van
danh cho qua cdu nho “bj vdy quanh” du 4 duong vuogt thoat. (Hinh
5A)
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Hinh 5A

Khi thém 3 qua ciu nita vao “két hop bén chac” (gdm bdn qua cau)
ta c6 mot khéi bay qua cau va 9 16i thoat. (Hinh 5B)

Hinh 5B

Néu tiép tuc thém 30, 300, 3000... cho t6i v6 lwong hinh cau nira, thi
1ap ttrc co vo luong 161 thoat tuong Gmg dwoc mé ra. Nghia 1a du bi
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vay kin bo1 mudn tri€u qua cau 16n, cac qua cau nhé van ludn ludn co
101 thoat va tha ho di hanh — nhanh cham tuy stc — khap noi trong vii
try.

Nhu thé: Vé lwong khéi hinh cau tao ra vé lwong dwong ham. (Hinh
5C)

Hinh 5C

Trong tuong lai, khi c6 thé chup dwoc hinh (2 chiéu) mot vi phdn tir
nhoé nhat trong vil tru ta s€ théy mot vat thé hinh cau bi 3 khéi cau
16n hon (DM-particle) vy quanh, nhung van chira lai ba khoing
trong chtra diy Chat Pen & thé 1ong (DM-liquid). (Hinh 5D)
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v/v

Hinh 5D-Viing xung quanh mgt vi phén tiv nhé nhit trong vii tru

Bi quyét quan trong dac biét trong cAu trac cua vi tru chinh 1a day:
Vé lwong khoi hinh cau tao ra vé liwong duong him.

Néu ban thy céach trinh bay, giai thich ctia t6i mo hd, khé hiéu, thi
xin nhén 11 ngay, va ciing c6 lién 15i bao chira: T6i khong biét vé va
dau 6c gia nua khién kha ning diéu khién chudt dé tao hinh trén may
vi tinh rat yéu kém. Tay gia long cong ma v& voi dugc mé hinh trén
day 1a hét strc binh sinh roi.

Kich thudc cia van d& 16n qua — cdu triic ciia toan thé vii tru — doi
hoi hinh v&, hoa dd ciia cac kién trac su hodc nhing chuyén gia giau
kinh nghiém tao hinh trén may vi tinh (computer graphic). Mai day,
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néu nhitng vi ctru tinh Ay xuét hién, gitip mot tay, thi 16i giai thich s&
13 rang, bai viét thém sang sua ngay.

Nhung khong thé an binh bt dong trong khi chd quan ctru vién, danh
nhd su tiép tay cua chinh ban doc. Xin tam trung dung tri tudng
tuong cua quy ban.

Ban xem lai Hinh 5B — két hop 7 qua cAu — roi tudng tugng nod cod
thém hang ngan qua cau nita. Hodc ciing khdi 7 qua d6 dugc nhan
1én ngan van 1an thanh mot khdi 16n bang cai nha... ban s& thdy, qua
thuc, khdi cau 16n téi dau thi hé théng duong ham kéo dai va duoc
mo thém tdi do.

Néu can phong chét day kin banh tic cdu, mot hé théng duong ham
chi chit ¢c6 thé mo ra cho nhiing trai bong ban. Néu nhét diy kin
duong ham 4y voi bong ban, ta lai ¢6 ngay hé thong ham danh cho
nhitng vién bi, v.v...

Chat den nguyén thiy chira vo luong vi phan tir hinh ciu véi vo
luong kich ¢& 16n nho khac nhau. Mdi ¢& ¢6 duong ham riéng. Trong
thé gii vo cung nho nay, mdi vi phan tir duoc ty do di chuyén khip
duong ham danh riéng cho no, dén nhimng goc xa nhat ciia thé gidi vo
cung 16n — nghia 13 khdp noi trong vii tru.

Tat ca vi phan tir di chuyén dué6i dang song vi khdng cé dwong ham
nao chay thang. Pudng nao ciing quanh co, ddy nhitng nga ré, budc
ngoit. Photon di chuyén theo séng anh sang (Light waves). Vi phan
tir radio di chuyén theo dang song radio (Radio waves), v.v...

Tat ca di chuyén tu do va an toan.

Nhu vi phén tir anh sang (photon) di chuyén tir do trong duong him
danh riéng cho né, quanh co nhu séng gon. Mic dau “tran nhu
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nhong” né ludn duoc an toan, nhd dudng ham cé hé théng tuong —
do vo luong vi phan tir lon hon tao ra —bao ve¢.

Phan tir radio cung tat ca cac loai vi phan tir khac trong vii tru déu
duoc hudng hé thong giao thong ky diéu Ay.

bén day, mot cau hoi mdi ndy ra, dan td1 mot su diéu ky khéc trong
tac pham cua Tao Hoa:

V6 lwong vi phdn tir “bay” ngwoc xudi khdp vii tru, ma ciing bay voi
toc @ khing khiép, nhanh gan hodc bang toc dé dnh sdng... han
phdi tao ra sy ma sat, dan téi tinh trang nhiét lwong tang lén vo cung
tgn. Nhuw thé, dé cho hop ludt vat Iy, gia ré nhat ciing la vii tru phai
né nhie... bom nguyén tr? Cdi gi ngéin cho dai hoa dy khéng xdy ra?

Vi try da c¢6 va nhan loai cling da tim ra phuong thirc giam d6 ma sat
1au roi.

Bac dan (ball bearing) — Wikipedia
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Trong bd phan bac dan ctia hdu hét may méc, ta thiy nhitng vién bi
st lan theo chiéu quay, cit giam han d6 ma sat. Chua hét, bi con lin
trong dau nhét cho thém tron, khién do ma sat gﬁn nhu bi triét tiéu.

Trong thién nhién, chat den phan thé 10ng tran ngp vii tru, boi tron
cac dudng ham, gitip vi phéan tr “lan” nhanh ma khéng tao ma sat.

Hé théng giao thong ky diéu nay cé sin trong cau trac cia vil try,
trong tong hop thanh phan cia chat den: V6 lwong vi phdn tir nam
trong khoi thé léng tran ngdp dat troi.

Bay gio, ta hiéu tai sao vo lugng séng dién thoai cing lan toéa bén
nhau, cha‘ing chit, chi chit, ma khong hé bi tron 1an, vuong méc, r6i
mu? Cir dudng ai ndy di, rat thénh thang.

Giot suong mai — dung nhan mé&i hom nay ciia giot chat den nguyén
thity — d6i voi thé giéi vo cliing nho 1a mot khdi khong 10. Trong giot
suong, khong gian ménh mong cua riéng nd, mot vi phan tir cod
duong ham riéng dé di chuyén khip cac ngd ngach cia giot swong,
r0i tiép tuc “bay” vao cdi vo cung 16n, va néu du luc, co thé dén
nhitng noi thim tham xa voi nhu bén bo vil try.

Puong n6 di con duge Chat Pen long, dong vai dau nhét, boi tron
cho du khach khoi bi nong nguoi.

21/6/2021
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SU KY DIEU CUA SONG HIiNH CAU

Tim hiéu céu tric cua Vi Tru d3 gip nhitng hién tuong di thuong,
kho tudng twong. Xem cach Vil Try van hanh con thay nhiéu chuyén
bit ngo, 1y thi hon.

Ta bat dau bang cai nho nhat trong troi dat: sw “vdn hanh” cia mét
vi phan tz.

Hé thong giao thong ky diéu, chi chit dudng ham trong long Vil Tru
da thay rdi, thir xem vi phan tir — thi du vi phan tir radio — nguoc xudi
“di hanh” trong d6 nhu thé nao?

C6 ngudi goi, ban cam dién thoai, mo dau bang hai tiéng: “A-16!”
thuong diu dang. Chuyén ay tam thudng, quen thudc dén do khdng ai
thac méc: Ngudi goi ¢ cach ta hang tram, hang ngan dam van nghe
rd moén mot! Sao minh A-16 “to” dir vay?

Néu 1§ thiac mac ngé ngan thé thi truc giac va nhitng kién thic khoa
hoc sin ¢ giai thich lién: Pién thogi bién tiéng néi thanh séng radio
lan dén céc thap truyén song, lan téi vé tinh, roi lan téa phi xuong vi
tri ciia nguoi nghe. Gian di thé thoi, phan ric rdi, phuc tap nam trong
cAu trc cua dién thoai di dong, trong vé tinh, thap nhan va chuyén
s6ng — goi gon la thap truyén song — v.v... da duoc cac khoa hoc gia
giai quyét lau roi. Thac mac chi cho mét.

Nhung dit mét mét ti, ciing nén thic mac, vi ¢ nhiing hién tuong ky
bi, di thudng nam ngoai pham vi cua dién thoai di dong, hoan toan
thudc vao ving kiém soat caa thién nhién. Nghién ctu, tim hiéu, tra
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lo1 nhitng thdc mic 4y mai biét 6 dudng di nudce budc cua timg dot
song &m thanh, tung vi phan tir.

Néu nguoi goi dang & An D9, ban & San Diego, tiéng “A-16" cua ban
phai vurgt hon tdm ngan dam truong. Chuyén cho 161 ban vugt duong
ngan dim trong chép mét 1a cdng sic cua thap truyén song, trung
tam diéu hanh song, vé tinh, v.v... khoi ban. Chi ndi vé con s6 nho
nhoi nhiing dam khai hanh, khi phén cua ban phéng dot séng dau
tién 1én khong gian dé tim thap truyén séng gan nhat.

Khoang céch t6i da cho phép thap nhan duoc séng cua dién thoai la
45 dam. Khong can xa thé, hdy gia du I1a khoang cach chi dung mot
dam thoi.

Cau hoi tirc khac bat ra:

Bang cach ndo chi trong mét sat na — hay chinh xac 1/186282 cua
mét gidy — dién thogi cua ban cung cdp dwoc sé lwong vi phan ti
radio Ién du tram kin dién tich mét hinh cau dwong ban kinh mgt
dam, dé tao song lan téi thap truyén, dir thap ding ¢ bt cit ché nao
trén chu vi mgt dgm?

Noi rdo hon: dién thoai phai tao séng lan téa cuc nhanh ma séng lai
I6n du dé bao phu mot dién tich ménh moéng — ¢& 350.471.314 ft?1

Py 14 chi cach xa mot dim. Vi nam, mudi, hai muoi, hay toi da 45
dam, thi vung phu séng con phai 16n téi dau!

Bi hoi, chic ban bi. Pimg budn. Céc khoa hoc gia, nghién ctru gia 13y
limg ciing chua c6 ciu tra 10i. C6 thé ho khon, khong 1an than théc
mic nhu ta, c6 thé cac vi Ay cling bi ndt. Vay 1i pham nhan chung ta
khong co 1y do gi dé phai that vong, bi ai, sau ndo.
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Céach day may nam, t6i cling da bi, nghét ra, khi bi hoi mot ciu twong
tu, v& mot vi phan tir khac: photon, vi phan tir cua 4nh sang.

Anh séng lan téa cuc nhanh vé mei hwéng

Théang 10/2017, trén dién dan cta hoi Theoretical Physics, hdi vién
André Brink néu cau hoi dai y nhu sau:

“Gid thir ta ¢6 qud cdu trong rong ban kinh la mét nam dnh sdng.
Cho chép mét tia sang tai trung tam hinh cau voi dnh sang dic manh
dé chiéu téi bé mdt (trong) cia qua cau cdch xa trung tam ding mot
nam dnh sang. Cau héi cia t6i la: Lam sao chiing ta c6 thé nhin thdy
tia sang dy di dieng & bat cit vi tri nao quanh bé mdt cia qud cau?
Phdi ching diéu dé cé nghia la tia sang khi lée lén dd phéng ra mot
khéi lwong photon nhiéu vé tin (t6i thdy chuyén nay khong thé
co)...”?

André Brink dua ra cai thi dy 16n qua — hinh cau ban kinh mot nim
anh sang — khé hinh dung. Ta dung mot thi du nho hon, rit binh
thuong, dé hiéu:

D6t mot cay dude trong dém den. Lap tuc tat ca nhitng ngudi dimg
quanh trong vong mét dam déu thay no. Coi nhu ctr tinh rong rai 1a
dudc tao ra mot ngon Itra 16n 12 inches. Lam thé nao ma mot khdi
photon 4,1905 ft* (cubic feet) co thé toa ra, bao phu cd mot bé mat
350.471.314 ft® (square feet) trong nhay mét?

Hién tuong 4y c6 vé bat kha, phi vat 1y, nhung van xay ra, nhu
chuyén binh thuong. Cho bat thuong 1a kho tim dugc mdot 101 giai
thich thoa dang, hgp luat thién nhién.
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Hang tram hoi vién ¢d ging giai dap, d6i khi tranh luén gay git,
nhung phan nhiéu dua vao nhimng kién thtrc cii rich, di thanh khudn
s4o, rat phi vat 1y.

Chi mdt minh 6ng Berndt Barkholz dua ra mét cau tra 161 c6 y nghia:

“Ban c6 thé thdy dnh sing vi né di chuyén theo Séng hinh cau —
spherical waves .

Nhung rdi ong ngimg & d6, khong giai thich thém tai sao ma song
hinh cau lai c6 phép la lam mdt khoi photon nhd n¢d ra thanh nhiing
dot song photon lan toa kin troi.

Du sao phat biéu nay ciing giup ta chon dugc diém khoi hanh ding
va day trién vong. Nghién ctru k¥ cang, thau dao cac chuyén dong
cua photon trong “song hinh cau” co6 thé giup ta dat muc ticu.

To1 chon nghién ctru cac loai song cua nudc vi nd c¢6 du hai loai:
Soéng bé mat va Song hinh cau.

1. SONG BE MAT
Tom tit mot sd kién thirc san co vé song:

Sw truyén nang lwong trong khéng gian qua thé chat tao thanh song.
. Séng dm thanh lan ra nho cdc phdn tir khéng khi va cham xé day
nhau. Khi dung cac phan tir bén canh, chung ciing doi nguoc lai (do
liee phan héi). Piéu do tranh cho cdc phan tir khoi tiép tuc di chuyén
theo hudng séng lan va gan nhw vén dieng tai ché (theo Wikipedia)

Pirng trén bo bién ngdm song tran vdo, nguoi ta c6 thé suy dodn
rang cd khoi mede trwde mdt dang tran hét vao bo. Nhung khéng cé
chuyén nuoc chat chong (thanh khéi) do ca lén bo dau. Nhin ky mot
madnh (g6) vun néi Iroi trén song, ta thdy khi & ngon song, né tréi ve
hiweomg bo, nhwng roi khi rét xuong chdn séng, né tréi hii lai cung
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mét khodng cach da tién téi lic trude... (phong theo http://labman.
phys. utk. edu/phys221core/modules/m12/Water_waves. html)

Diém quan trong & day: nhiing phén tr nude tao nhiing dot song dau
tién thuong nhap nhd dung tai cho, khong “chay theo” nhiing dot
song lan vao tdi bo.

Hay 1am mot thi nghiém gian di dé thay rd hon.

Ném mot hon d4 16n xudng ao, ban tao ra song nude. Hon da trong
lac “chui” vao nudc, di x6 day dé tim duong xam ling va chiém ngu
mot ving khong gian trong nudc firong dicong véi khoi lrong ciia né.
Khéi nude bi mat chd di chuyén thanh song dé thoat than vé huéng
xa dan chd da roi, nghia 1a hudng bo ao.

Con cac ca thé riéng 1¢ phan tr nudc thi di chuyén thé nao?

— Phéan tng véi sy xam lang ctia hon da, cac phan tir truc dién “quan
xam lang” tirc khac ddy cac phén tir bén canh. Roi t6i phién ké bi day
lai x6 nhitng anh chi hang xém cda minh, tao ra mdt chubi luc déy
lién tiép kéo dai cho t6i bo. Nhiéu phan tir, chang may cu ngu dung
chd da roi, khong kip day 1ii hang x6m di — dé “don chd” cho quan
xam lang — danh thao chay thoat than bang cach ban tung toe 1én troi.

Sau d6, khi hon da chim dan xudng ddy, chim dén dau thi nuéc lap
tic tran tro lai t6i do, 1dp ddy khoang trong ma hon da bo lai sau
lung, nghia 1a nhitng phan tir nude bi x6 di lai... quy ¢ huong. Dung
nhu nhan xét: “cdc phdn tir nuwéce thi twu trung la dimg tai cho”.

Séng “x6 bd” nhung cac phan tir nudce thi chi x6 nhau thoi.

2. SONG HINH CAU
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Quinn Pritchard

bé tao soéng hinh cau, ta truyén mot ong dan nho vao trung tdm mot
qua bong da chura day nudc, 161, qua ong, tu tir bom thém nudc vao.

Roi khoi dau dng, mot phan tir nudc mdi dén — méi duoe bom vao —
lap tirc “xam ling” chiém ngu mot khoang khong gian tuong duong
v6i khdi lugng ciia no. N6 lam thay d6i thé tich khdi nudc trong qua
bong bang cach x0 day tat ca nhirng phén tor nudc bao quanh nd vé
TAT CA moi huéng. Qua béng 16n dan 1én va néu gip mot doan
quan xam lang quéa dong dao, s& bé tung.

Néu khong c6 bong bong nude, thiéu éng dan ric rdi, nhiéu khé,

V.v... cO thé thuc hién mot thi nghi€ém gian di don so hon nita: Bom

thém hoic thdi vao mot bong bong di day sidn khong khi. Nhiing

phan tir khong khi méi duge thdi vao s& day tat ca nhitng phan tir
cii” trong bong bong vé tit ca moi hudng.

Hién twong iy quen thudc, tAm thudng, ai cling thdy. Thiy va suy
nghi mot chut 1a hiéu ngay. Vay ma né chira dung nhiing nguyén tic
vat ly can ban dang diéu khién sy van hanh cua nhiéu hién tuong co
veé huyén bi trong Vii Try, nhu hién tuong: Anh sang luon lan téa cuc
nhanh vé moi hudng.

Céc thi nghiém don gian vira ké tiét 16 cho ta nhitng chuyén nay:
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— Céc phan t&r nudc tao thanh song nudc. Phan tir khong khi lam
thanh séng khong khi hodc song am thanh.

— Xam nhéap tur trung tdm hay tr phia ngoai vao qua bong, mot phan
tir nude chiém ngy mot khoang khong gian (twong duong véi thé tich
ciia n6) LAM THAY POI KHOI LUONG NUOC TRONG QUA
BONG. Viéc ay doi hoi phan tir nay phai x6 day tat ca nhitng phan tir
quanh né vé moi hudng. R&i chinh no lai bi nhitng phan tr méi xam
nhap x6 day. Hién tuong x6 day day chuyén nay chi ngung khi may
bom ngung chay.

— Céc phan tir méi xam nhap bit budc cac phan tir trong qua bong
phai di chuyen Két qua 13 nhitng phan tir ndm sat bé mit trong —
dién tich hinh cu bén trong — qua bong, khi bi x6 day, 1ap tirc tao ap
lyc dé 1én moi diém trén toan thé dién tich (mit trong) qua béng, 1am
bong né 16n. N& ik khic ngay lac mot giot nudc, hay mot phéan tir
nudce duge bom vao.

— Trong dang séng hinh cau, mot khéi lugng nhé phéan tir méi xam
nhap c6 thé 1am chuyén dong cd mét khoi Iom cdc phén tir san co, tao
song hinh cau khip qua bong va lan toa t&i moi vi tri trén toan thé
dién tich hinh cau cta qua bong. Do d6, mét inch khdi lugng phén tir
“mrdec méi” co thé tao séng cho toan thé qua bong ban kinh 12
inches hay 16n hon.

Tom tit: Bom mot luong nudc — du nhiéu hay it — vao 1a 1ap tirc toan
thé qua bong firc khac phong 1én.

Do d6: mot ngon lwa dube cé thé tao luc x6 dcfy photon khién danh
sang lan toa va bao phu toan thé dién tich mot hinh cau ban kinh mot
dam.
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Thi nghiém cling x&c dinh: Phan tor nudc tao song nude. Phan tu
khong khi tao song trong khong khi. Song anh sdng dugc tao ra nho
phan tr 4nh sang (Light molecules), hay “hat vi mo6 anh sang” (Light
particles), thuong goi 1a photon.

Qua bong phai chira ddy nude hodc khong khi dé tao méi trudng cin
ban cho sy hinh thanh cua song hinh cau trong nudc hay trong khéng
khi. Song anh sang phat sinh tor mgt tinh céu roi du hanh hang triéu,
ti nam trong khong gian, den v6i mit ta, can mot Vii Try chira day
photon dé tao séng hinh cau.

Bay gio ta da c6 tam du dir kién dé giai thich cac tién trinh vat 1y cua
hién tugng anh sang vira l16e ra 1a tirc khac lan tdéa vé moi hudng.

Ta d6t mot ngon dude. Lap tirc, nhiing photon moéi sinh ra trong lira
dudc xam lang, chiém ngu khong gian, day tat ca nhiing photon dang
hién dién xung quanh vé tat c4 moi huo’ng Nhirng photon bi day lai
day x0 tat ca nhitng photon “hang x6ém” ... Su x6 day lién tuc 4y tao
ra song anh sang hinh cau.

Chinh nho thé ma mot ngon lira dude chi 16n khoang 4 feet khoi (4
ft*) c6 thé 1ap tirc lan toa t6i va phu kin dién tich bé mit mot khoi céu
duong ban kinh mét dam. Va s6 lugng photon mot ngdi sao san Xudt
c6 thé phat khoi nhitng dot song hinh cau sau mét ti nam lan toa
trong khong gian da ty nd 16n dé ¢ thé phu 1én tit ca moi diém trén
dién tich mot khdi cau c6 ban kinh dai mot ti nim anh sang.

Chuyén gi xay ra trong khoanh khic hinh anh anh lira dudc lot vao
mat ban?

Khi 6, KHONG HE CO MOT PHOTON MOI SINH NAO “BAY”
TOI MAT BAN dau! Lii photon so sinh 4y chi x6 ddy nhitng photon
da hién hitu trong khong gian bao quanh, tao thanh song anh sang,
lién tuc x6 to1 va cudi cung day vao mit ban nhirng photon dang o
gdn mdt ban nhdt (gidng nhu dam phan tir nudc bién & gan bo bi x6
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1én bi cat). Bam photon ndy ép 18n, tao ap luc trén té bao than kinh
thi gidc lam phat sinh nhitng tin hiéu ma tri ndo ban c6 thé “doc”
dugc, giup ban “nhin thay”.

V6i tée @6 nhanh “nhu 4nh sang” tai sao 1ii photon so sinh khong 1ap
tirc bay t&é1 mat ban?

Trir trudng hop ban & gan ngudn sang, chung khong thé “nhanh” thé
duoc vi can thoi gian cho lira dubc chay du lau dé san xuat mot khoi
lugng photon lam déy mot khéi hinh cau ban kinh mot dam (nghia 1a
khoang 616 ti feet khéi) — dé cho mot ngudi dung xa dudc mot dim,
cd the tiép xtic véi nhlmg photon so sinh dau tién. Nhu thé, chung
tién vé phia ban voi tdc d6 khéc, t6c do ciia su NO LON cua toan
khéi photon méi sinh, khong phai toc d6 anh sang binh thudng.

bén day, can giai thich mot thic mac quan trong.

Vii Tru chira day photon. Than kinh thi giac ching ta duoc photon
vay kin va thyc sy “va cham” déu déu, khong nging, vay tai sao ta
khong “thdy” chiing va hau nhu khong biét dén sy hién hiru can ke
cta chiing?

— Boi vi lugng thé chat cua photon cuc ky nho va rat yéu. Trong
trang thai “tinh”, chung khong du luc dé gay phan tng trén than kinh
thi giac. Chi khi nao photon di dong cuc nhanh, tao dugc &p suét
dang ké trén than kinh thi gidc mot nguoi, nguoi d6 moi nhin thay.
Ciing gidng nhu can mot chut gié thoi trén da gitp ta nhan ra sy hién
hitu cia khong khi. Hay, n6i chinh xac hon, nhiing phéan tr khong khi
khi 1am rung dong mang nhi ta can mot lan song am thanh cé toc do
767 dam/gio.
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DPanh mot que diém trong phong tdi 1a gitip photon khéi dong toe do
anh sang, tré nén hiru hi€u trong nhi€ém vu “soi sang” da duogc thién
nhién trao pho.

(Sau mét chudi nhitng phdn ung hoa hoc, hia trén dau que diém lde
sang trong khong khi, san xudt mét khéi leong photon co dom hira
diém. Dam photon nay xam chzem khong gian voi toc dp anh sing va
tirc khdc x6 day — voi cung toc do — tat ca nhitng photon hién hitu
bao quanh chiing vé moi hwdng, tao thanh séng dnh sdng hinh cdu,
lan ra khdp noi trong phong.

Lita diém tdt khi thuéc trén dau diém chay hét. Photon hét dwoc san
xudt. Lwc ddy bién mdt. Photon ngung di dong (it nhdt la véi van toc
cao). Cén phong tran ngdp bong t6i tré lai, dit van ddy nhée photon.)

Do d6, hom nay, ta khong bi nita. Cau tra 10i vé su ky diéu cua dién
thoai di dong da c¢ roi.

Chin dpng khong gian...

Vi phén tir radio, nhu vi phan tir anh sang, phan to nudce, phan tir
khong khi, v.v... cling di chuyén theo dang song hinh cau, va huong
tat ca nhitng phuc loi cia phuong phép di hanh ay.

Nhén hai tiéng “A-16" diu dang cua ban, dién thoai tao electron kich
dong va phong ra mét dot song radio nho be, khiém t6n thoi. Nhung
nhu thé ciing du x6 ddy TAT CA nhiing vi phan tir trong khong gian
quanh no, bién hét thanh nhing dot song lan toa tic khic ra khap
bbn phuong troi, ludt téi thap truyén sdng gan nhit trong nhay mat.

Hanh trinh muon tri¢u ddm, sau do, giong hét nhitng budc dau tién.

Hinh ciu dong gop vao ciu tric than ky ctia Vii Tru. Song hinh cau
giup céc vi phan tu trong long né van hanh mot cach ky di¢u, tinh co
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dap tmg duoc nhitng nhu ciu, nhimg tham vong v6 gi6i han ciia mot
loai sinh vat doc dao, cuc ky thong minh, trong long né: con nguoi.

Bugc Vi Tru phuc vy, nudng chiéu, cung cip nhién liéu cho lam du
cac thir d6 that, do choi huyén diéu hon phép la, loai nguoi ching ta
coi bo d3 bang nhing, dn 40 qua x4 roi.

T6i biét ban 1a nguoi khiém tén, kin d4o va vo cung hoa nha. Toi
chua timg nghe ban 16n tleng du trong mét cude tranh luén gay go.
Toi tin 1a ban dang cd gang dé suot doi n6i nang nho nhe, trim tinh,
tranh t6i da cai nhin hiéu “6n a0”.

Chao 61! Xua kia thi dugc, bay gio tré roi ban oi.

Chiéu nay, tbi nay, chon gio khéc yén tinh nhat, ban m¢ dién thoai
trd chuyén voi mot ngudi than. Hai tiéng “A-16” am ap, diu dang,
hay nhiing 161 than 4i, ngot ngao nhu “Anh yéu em!” “Em yéu anh”
nho nhe ctia ban s& 1ap tirc 1am chan dong khong gian. “Chdn dong”
thuc su, dung nghia, vi tiéng cua ban s€ tac dong vo lugng vi phan tu
chuyén dong nhu cudng phong, tao song lan toa day troi, bao trim
quanh trai dat.

Lan téa véi toc do anh sang!

(Thang 7/ 2021)
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NHANH NHU ANH SANG

Séng radio, song &nh sang lan téa trong khong gian nhu thé nao ta da
biét. Chi con mot thic méc: Nguyén do nao khién mot vi phan tir, thi
du nhu photon, “bay” nhanh dén thé — c6 thé nhanh nhét trong Vii
Tru.

Theo truyén thong, trude hét, thinh y tién nhan.

Khong thiy cac ngai — nhu Einstein, Newton — day bao gi rd rang,
dut khoét vé vu nay. Panh trong chd & cac bac cao minh cua thoi dai
chung ta.

Day 1a cau tra 10i cia Tién si Christopher S. Baird:

Photon khéng phdi ting toc do (tir zero 18n téi téc dé anh sang), vi
né da chay nhanh nhw thé ngay tie 0c vira chao doi. (A photon of
light does not accelerate to light speed. Rather, a photon is already
traveling at light speed ¢ when it is created. It's not like a photon
jumps from a speed of zero to light speed instantaneously. Rather, a
photon is always traveling at ¢, from the moment of its creation).

Ngon lanh! Pang luc dugc tao sinh, photon da bay 4o a0 san rdi, va
tiép tuc bay nhu thé muén nghin nam.

Chéc so ngudi nghe co dira té ngtra, chét gidc, ong cho thém mot 161
giai thich tuong tan hon. Ong bao: C6 vai nguoi néi rang Iy do khién
photon di chuyén nhanh ngay tir liic so sinh la vi né khéng cé thé
chat (it is a massless particle).

Chuyén nhiéu khoa hoc gia — khong phai chi “vai” — nhan dinh
photon “khong c6 thé chat” 1a c6 that. Nhung ching ai noi nho
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“khéng thé chat ma photon vira chao doi di chay nhuw dién”. Nhiéu —
phai noi 13 hau hét — khoa hoc gia chap nhan 101 giai thich nay:

“Photon di chuyén dugc trong chan khéng (vacuum) voi tée do anh
sang Vi N6 khong co thé chit (massless)”.

Cach giai thich ndy duoc in day trong sach, tap chi khoa hoc, ciing
nhu séch gido khoa, dugc gidng day ¢ truong hoc, nhu mot chan ly
da dugc khoa hoc gidi chép nhéan.

T6i thay nhiéu chd bat 6n:
Photon “bay” nhanh nho di chuyén trong Chan khong (vacuum).

Vii Tru ddc kin vi phan tir, phan tir, nguyén tir, tran ngap Chét Pen
thé 16ng... c6 bao nhiéu vacuum cho photon di chuyén nhanh? Ky di
nhat 1a trong cung madt bai, bén canh luat di Chuyén danh cho photon,
c6 thé c6 ngay nhiing ciu nhu: tinh cau nay cach xa mot ti, tinh cau
kia cach xa hai ti nam anh sang, v.v... Nghia 12 — phdi ngam hiéu —
giita cac tinh cau véi trai dat chi c6 toan Ia vacuum cho photon bay
cho ngon, ding tdc do tbi da!

Photon di chuyén nhanh vi “khéng cé thé chat”.

Khong thé chét thi cai gi di chuyén? Nhitng mén khong thé chat x6
day nhau bang cach nao? Photon khong thé chdt nghia 1a khong co
thé lie, n6 lay cai gi dé tao ap luc 1én than kinh thi giac, truyén tin
hiéu gillp mudn ngudi, muodn vat khoi mu loa?

Theo lut thién nhién, luat vat ly, thi mudn hién hiu — PUNG
NGHIA VAT LY — phdi ¢6 “ché ding” trong khong gian, phdi cé thé
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chadt d@é chiém ngu phan khéng gian dy, va tir d6 twong tdc véi mudn
vdt xung quanh. Khong hoi du diéu kién tién quyét ay thi nén kiém
mot vii tru khac ma hién hiru. Chap chon, 1on von hién hiru khdng
thé chat trong vii tru ndy, thi chi ¢6 thé 1a ... ma!

Nhiéu vat 1y gia chic ciing so 1y thuyét vé ma photon khong duoc
doi coi trong, ho giai thich thém: photon khi ¢ trang thai bat dong thi
v tich su, nhung vira di chuyén 1a ich qubc loi dan ngay, vi khi d6
no phét ra nang lwong — nghia la nang luong ty phat ra khi photon di
dong (bu dap cho cai ngudn thé lyc no thiéu vi 15 massless).

Ptng mot chd thi chang 13 gi, khong c6 gi, nhung di thi cai “tuyét
dbi khong c6 gi” Ay lai c6 ngay ca dong nang luong dé toat ra!!!

So chua du, 6ng dan giai:

Lii photon khéng c6 thé chdt thdt, nhing chiing né lai ¢6 mét thir thé
chdt can thiét khdc xdc dinh béi sé nang lwong ching mang theo
(nang lwong nay) da dwoc cong thuc lieng danh cua Einstein: E =
mc? tang cho). (The packets carry no mass, but they do have an
effective mass that is determined by the energy they carry
compliments of Einstein's famous E = mc?)

Nho 6ng c6 nha y dem cong thirc cua Einstein ra hu thién ha ma nhan
loai thinh linh duoc chimg kién mot canh tuong khong ai ngd c6 thé
xdy ra trén doi: Mot khoa hoc gia, hoc vi Tién si, khong biét... lam
toan, khong giai néi mot phuong trinh bac nhat.

E = mc? ¢6 nghia 1a muén tim Nang luong (E — energy) thi dem Khéi
luong thé chit (m — mass) nhan véi binh phuong toc d6 4nh séng

().
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Néu m = 0 thi két qua bai toan 1a E = 0 x ¢® = 0 (zero — hoc tro
thuong k&u moét cach than thuong 1a “trang vit”).

Nghia 14 cai bong ma massless photon ¢ di déng véi téc do 186.282
miles /s, hay nhanh hon ntra, thi cling khong vang ra dugc mot may
may nang lugng nao.

Khéng biét 1am toan, 6ng con khong hiéu y nghia phwong trinh caa
Einstein. Phuong trinh 4y ludn ludn c6 hai vé: Khéi luong thé chat
(m) va Ning luong (E). Einstein ding né dé tinh sé ning luong sinh
ra tir mot khi vat chét khi tién trinh chuyén hoa da hoan tat. Khéng
c6 mass, khong c6 ngudn dé chuyén hoa, thi dao dau ra nang lugng!

Chinh phuong trinh ctia vi dong minh vi dai nay lam cho thuyét cua
ong thanh vo nghia, tiéu l1am.

Va day méi 1a chd dang budn..

T4t ca nhitng nd luc bit photon phai khéng cd thé chat, toan bay
trong chan khong v.v... chi ¢b giai thich tgi sao photon c6 thé di
chuyén nhanh. Khong tra loi duoc cau hoi chinh: nguyén do nao —
sirc tac dong, khoi dong nao — khién né bi phong di, dat toc do anh
sang.

Tién nhan chwa biét du dé giai thich hién twong. Cac bac cao minh
duong thoi thi ndi nhiéu, nhung néi sai khong it. Ctr gap chd bi 14 bia
nham. Thay H6 Pen hut manh qué thi phia ra céi Singularity. Thiy
photon bay nhanh qué thi tudng 1a né “khong co thé chat”.

Khong trong cdy dugc vao ai trong van dé nay, ta danh tu luc canh
sinh.
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Ban dung lo, chiing ta chua 1am vao mat 16. Van con mot canh cua
l6n dé g8. Ta hoi thang Vi Tru.
Thuec ra, khéng can ai hoi, Vii Tru di trung ra cau tra 16i khap trong
troi dat.

Chi can chju kho nhin ngam né bang giac quan, bang cam nhan, cam
thire, va ludn tuyér dai ton trong ludt thién nhién... thi dan dan s&
giai ma duoc hét nhitng huyén bi timg d¢ nang tam tri nhan loai hang
ngan nam.

Ké ca nguyén nhan khién photon dat tbc do anh sang.

(18/7/2021)
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VAN VAT CHUYEN VAN

Tai sao photon di chuyén nhanh nhu 4nh sang? Tai sao tir dém lira
diém, ngon dudc, ngon dén, mét tinh cau phat nd v.v... phong ra,
photon 1ap tirc dat téc d6 nhanh nhét trong Vii Try?

Cau tra loi ¢6 roi, gian di va khong doi hoi nhitng kién thuc vat ly
cao Siéu.

Nhung néi ngay thi ban s& bd ngd, hoang mang, va roi thac mac rat
nhiéu, mat vui.

Vay ta kién nhan di timg budc mot. Cham nhung ma chic. Puong
truong 1én thac xudng ghénh, bang ring 16i sudi, lac tai lac lui trong
ndi tham rimg sau... ké do dudng nay da lanh hét. Gid song sau da
bac cau, duong xuyén rimg da khai quang cho dén ban.

Khong c6 16i tat, nhung 1§ trinh da rat thénh thang. Moi ban Ién
duong.

Ta khai hanh vai cau hoi dau tién: Cai gi, sizc mgnh nao khién muén
vdt chuyén déng trong Vii Tru?

Chang may ban phai tranh cii véi mot ké hung ton. Bi ban don vao
ngd bi, n6 doi vé mém ra vo chan tay, x6 ban mot cai. Vi kién thic
n6 it nhung co bap n6 nhiéu nén than thé ban danh... bi di chuyén.

Bing ghé xe do chi du chd cho bdn hanh khéach. Béc tai tham lam,
Xin ba con ¢6 bac cam phién, nhét thém mét tru nira vao giira hang
ghé. Ca bon hanh khach cuing 1ap tac bi di chuyén. Xen vao, chen vao
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cling 1a ddy, chi khac, day moi vat chung quanh vé nhiéu huéng khac
nhau.

Rdi xe do di chuyén, du hoi 1 ach mét ti, vi duoc mdy xe day.

Nhén xét dau tién: mudn vat di chuyén — chuyén déng, di dong — khi
bi x6 day.

Nhung khong phai ct bi day 14 1ap tac di chuyén. Ong v si do vat
Sumo cua Nhat, ngdi 10 10 mot ddng, ban thir day xem ong ¢é nhic
nhich khdng! Mot tang d4 tir suon nui lan xudng chin duong, mot
minh ban day, n6 y ra. Phai xim xit ca chuc nguoi may ra méi khién
né chiu... thua, hét can tré luu thong.

Ong V& si Sumo, tang d4 khi bi ddy thi y ra, ngon ngit vat ly goi la
“quan tinh”, n6m na la suc y” (inertia) hay suc tri lai, tri kéo lgi.

Diéu d6 dan téi nhan xét thir hai: mét vér di déng khi phai dirong dau
V6i luee day 16m hon sirc tri lgi — quan tinh — cza no.

Nhung sirc ¢y manh hon sic y ra cta ddi twong, ciing khong luon
lun thanh cong, bit nd phai chuyén dong. Néu né dang dua lung vao
tuong, vao cot, hay c6 mot ong Sumo dd sau lung v.v... thi bi ta day,
né van chiang chiu nhdc nhich.

Vay phai thém: Mot vat di dong khi phai dwong dau véi lyc day lon
hon sirC Y va &p sudt ciia ving bao quanh né.

bén day, c6 mdt tré ngai nho: danh tur “luc déy” nghe ndém na qua.
Nhat 1a nhiéu vat thé di dong c6 vé nhu khong do mét lyc ddy nao.

Chan vit tau thity, canh quat, dng phan luc may bay, 16 phong nguyén
tr 1-on dang cho phi thuyén khong gian, v.v... déu day nguoc vé
phia sau, nang ap suat & sau tau 1én that cao, khién tau phai tién toi.
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Thudc stng trong vo dan nd, tao mot &p luc cuc manh, khién dau dan
phong di...

Ap suat phia sau ting vot, cao hon phia truéc, chinh 1 ngudn caa sirc
day. Ciing thuc sy 1a day, nhung diy vé phia sau, d& gay hoang
mang, thac mac.

Vay ta nén cho anh “luc déy” ndm na mot céi té€n “chuyén nghi¢p”,
hoanh trang, hop 15 tai cac chuy@n gia vé vat Iy hon: &p suat, ap luc.

Va ghi lai nhan xét da cé6 veé hoan chinh:

“Mgt vat chuyén dgng khi phdi diong dau véi &p luc lén hon sirc y
Va &p sudt cia ving bao quanh né”.

Bi ddy thi chay di dau, vé hwéng nao?

Coi bo ban sip ngép téi noi roi. Chuyén vat ly lubn ludn 1a vién
thudc nga khd manh. Vay ta n6i chuyén khac, chuyén Tam Québc
Chi, cho tam tri ban d& liting 1o tr6i vé cdi phiéu bong.

Thoi Han S¢ tranh hing, Tam québc chi, That qudc chi, Péng chau
liét qudc, v.v... co vo sd chuyén ké vé nhitng vu vay thanh. Mot vi
tuong muu tri khi vay thanh dich, thuong chi vay kin ba mat. Mat
thir tu vong vay twong d6i long Iéo hon (cb ¥), dé du khi quan dich
chay thoét than vé& hudng d6. Pich bo thanh chay hét, thi thanh vé tay
ta. Néu tham lam hon, thi dat phuc binh chin duong dich chay, tom
tron g6i. Quan trong thanh bi vay hdm co rat it chon lua, hoic tir thy,
hodc chay. Néu chay thi tranh ba cira bi ap luc ning, chon sinh 16 1a
huéng c6 ap luc nhe nhat.
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Chuyén xua tich cii chua 1am ban hét 1o mo?

Vay ta hinh dung mat tinh thé cé strc kich dong ndo bo 1am ban tinh
t40 han nhé. Hay tudng twong ban dang lot vao. .. tir dia.

T dién thu dich. Bi vay hdm bén bé. Phia bic mét con su tir. Phia
doéng mot con hum. Phia tdy mot con beo. Phia nam mot con ché. Va
ban chi co vai gidy dé chon hudng muu sinh thoat hiém.

Ban 1a nguoi cuc Ky thdng minh, sang sudt, toi biét. Thé nén khéng
can vai gidy, ban quyét dinh duoc ngay: chay vé huéng nam.

Ap luc de doa c6 thé bi vo, bi cin xé tan xuong nat thit ciia ba huéng
bic, dong, tay, bat ban phai chay that xa, huéng vé phuong nam co
&p luc nhe nhang hon 1a chi bi cho can, khong dén ndi vong mang.

Bé viing ap luc cao, chay vé hudng ap luc nhe. Mudn vat trong troi
dat ciing chon lua sang sudt, khon ngoan y nhu ban vay. Ap lyc vat
ly hay &p luc tam 1y déu c6 stic xua dudi ty nhién.

Thém mot nhan xét nira: Bi day, mot vat s& chuyén dong vé phia c6
&p luc nhe hon. Tom tat: di déng 1a lién tuc tién vé ving c6 &p luc
nhe.

Vay, dén day, ta can thém ba luat méi vé hién tuong chuyén dong:

A — Mgt vdt chuyén dgng khi phdi diong dau véi &p luc 1én hon sirc
VA &p sudt cua ving bao quanh no.

B — Khi di dong mot vdt xam lang vung khong gian truéc mat (hodac
chiém ché cua Vit dang cir ngu trong ving khong gian dy) dong thoi
bo lai sau lung mot khodang trong san sang don nhdn “cw dan” maoi.

C — Di dgng la lién tuc tién vé ving chan khong hodc c6 ap luc thap
hon dp luc hién tai dang bao quanh minh.
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Luat mai the ba (C) vé chuyén dong gilp ban hiéu ngay tai sao Ho
Pen c¢6 “sirc hiat” khung khiép. N6 chang “hat” cai gi ca, vi khéng
mot vat thé, thién thé nao trong Vi Tru ty né c6 stc hdt manh dén
thé.

Khi mét tinh cau hoic mot nhém tinh ciu phét nd, chiing dé lai trong
khéng gian mot ving trong rdng, gan nhu chan khong, nghia 14 c¢6 ap
suat rat thap. Tat ca nhiing vat thé quanh ving lap tuc tién vé ving
gan nhu chan khéng, c6 dp luc thap hon dp luc hién tai dang bao
quanh ching. Va tat ca lot (thuc ra la phong) vao H6 Pen — trong c
nhu bi hit.

Néu cha dé cua Singularity biét luat thir ba vé chuyén dong nay, 6ng
da chang phi cong ché ra mot mén phi vat ly, hoang duong, huyén
hozdc hon ca chuyén than tién 1a mon “Singularity”, roi bat né ngdi
gitta H6 Pen dé... hut sudt ngay! Va khoa hoc gia khip thé gioi ciing
da thoat dugc mot phen miét mai, say sua nghién ciu, hoc tap veé
Singularity bu ca dau!

Pi duoc nira duong roi. Nhung ba diéu luat moi tuy gitp ta hiéu
thém nhiéu hién twong trong thién nhién, van chua du dé tra loi cau
hoi chinh.

Mudn biét tai sao photon vira khai hanh da tic khac bay nhanh, phai
nghién ciru thém vé cac dic tinh cua chuyén déng day chuyeén.

(30/7/2021)
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CHUYEN PONG DAY CHUYEN

Tim t0i, hoc hoi vé chuyén dgng day chuyen, khdng thay ai day.

Ngay ca hién tuong “chuyén dong” binh thudng, dugc Newton
nghién ctru twong tan tir hon ba trim nam trude, dugc nhiéu thé hé
khoa hoc gia nd lyc tiép ndi, cling chi san xuat duoc mot cai dinh
nghia nghe réat kéu, nhung nghia Iy that nghéo nan:

“In physics, motion is the phenomenon in which an object changes
its position over time” (Wikipedia).

“Trong vat ly, di chuyén |a thay déi vi tri theo théi gian”. Nhu mot
cau triét Iy vun, nhu dinh nghia tir ngit cia mot soan gia ty dién luoi
biéng. CO ti ti phét gi4c cao siéu nao vé vat Iy dau ma phai bay dat
long trong “trong vt [y !

Xem lai “nguyén tic thir ba” cua ching ta, thiy ngay mot cai dinh
nghia banh hon nhiéu: “Di déng la lién tuc tién vé ving chan khong
hodgc c6 &p luc thdp hon dp luc hién tai dang bao quanh minh”. RS
rang, day du, ham chua tit ca nhiing yéu té vat ly gay ra chuyén
dong.

Vay thi, khoi can trong cdy vao ai. Trong vuon chiéu nay, ta vira
nham nhi ca phé vira 1am mot vai thi nghiém gian di, dé nhu tro choi
con tré, dé kham pha thém mot huyén bi caa dat troi.

Dung chin trai banh, xép thanh ba hang (Hinh 1):

1) Hang thi nhat: Khoang céch gitra c4c trai banh réng. Al, A2, A3
dtng xa nhau.

2) Hang thir hai: Khoang cach gitra B1, B2, B3 hep hon.
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3) Hang thtr ba: Gitra C1, C2, C3 khéng c6 khoang cach. Chang dinh
sét nhau.

Khi cho Al, B1, C1 tién toi véi cung téc do, ta thay:
— A3 khai hanh cham hon A1 mét chat, thi du 2 giay.
— B3 khai hanh nhanh hon, chi sau B1, thi dy, 1 gidy.

— C3 thi khéi hanh tic khdc, cung lic véi C1.

Hinh 1
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Truong hop thir ba — nhitng trdi banh ding sat nhau — la hién tugng
chaa dyng nhiéu chuyén la, can nghién cau k3.

Khoang céch giita c4c trai banh 1am cham chuyén dong day chuyén,
nhu hai truong hop dau. Khoang cach cang ngén, chuyén dong cang
nhanh.

Khi khoang céach bién mat, céc trai banh ldp tizc di chuyén nhu cing
la thanh phan ciia mot vat thé.

C1 di chuyén 1a C2, C3 ciing tuc khic di chuyén theo, nhw mét khoi
duy nhdt.

Dé dé hinh dung, thay banh bang que gd, hay nhiing khac gd nho.
(Hinh 2)
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(3)

FA-SW/Cole: Motion tests (1) (2) (3)

Hinh 2

Trong trudng hop thir ba (3), cac khiic gb nho dinh sat nhau, ndi két
thanh mot thanh gd dai. Pay ¢ dau A lap tac dau B di chuyén.

Nhu thé, khi cac vdt thé dinh chdt nhau, ching tré thanh mét vt thé
duy nhat, va tdt ca cd cling tée dé véi vat thé méi hinh thanh.

(Poc trén Britannica, gap su dong y hoan toan vaéi nhan xét ay “...
all points in the body have the same velocity (directed speed) and the
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same acceleration (time rate of change of velocity)”. “Tat ca cac
diém trén than (vat) thé déu c6 cing mot tée do”.

Chuyén di nhién va dé& hiéu. Hing dong may bay lam dau, than va
dudi may bay & cac phan xuéng khac nhau, rdi rép lai. Sau do, khi né
bay, tit nhién, 6ng, ba phi cong “bay” téi dau thi hanh khach, tiép
vién, hanh 1y, v.v... phai bay theo lién téi d6, sat nat, ddu dam tré
mot sat na nao!

Nguyén tic trén &p dung cho tat ca cac vat thé, da moi hinh thai, kich
cd va trong lugng. Khéng c6 ngoai I€. Do d6, hat bui dinh ¢ miii mét
hang khong mau ham va hat bui dinh ¢ phia dudi déu hién ngang
ling ling tién téi véi toe d6 cia mau ham. Nhitng hat cat trong sa
mac, dudi day bién, ciing dang mai miét bay trong khong gian cing
tdc d6 vé6i dia cau.

Nhu thé, trén nguyén tic, néu ta c6 mot cay gay dai toi cham bo vil
try, va ta c6 than luc, thi cd thé day gay, choc choi vai cai, xem v vii
tru ciing hay mém.

Pdy dau gdy nay, dau gay kia téi dich liéen!

Quan sat chuyén dong day chuyén, thay hién tuong la, cao hiung doi
di téi... bo Vil Try 1a di xa qua roi. Tro lai thé gian, ta chi can mot
cay gay dai mot dam.

C6 céy sao dai nhu thé, ta c6 thé ddy & dau A 1a 1ap tic dich thu caa
ta, dng cach ta mot dam, bj dau gay B tin cong tac khac!

Nhitng photon tir ngon lica dude da “tan cong” thi gidc ta ding theo
cach dy.

Nghién ctu vé song hinh cu, ta da biét khéng gian chtra day photon
dé tao s6ng anh sang. Tir ngon dudc (chwa chay) dén mat ngudi quan
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sat dang cach xa mot dam, ¢ vo lugng chudi photon hién dién, nhu
nhitng cay sao, cay gay — khong thang ma cong queo nhu gon s6ng —
cuc nhé, do nhitng photon ndi két, dinh chat nhau, tao thanh.

D6t dube 1én, photon phong ra, ddy mudn ngan chudi photon —
nhitng “cdy gdy” anh sang. Va dau gay kia tién vao mit quan sat
vién, tao ap luc trén than kinh thj giac, gan nhu tic khic.

Gan nhu thoi, khong tic khic. Bay mot diam, phai mat 1/186282 cua
mot giay. Tai sao?

Co hai ly do:

1- Cac photon khéng thuc sy sat nhau. Khoang cach, du cuc nho,
lam cham chuyén dong day chuyén. Téc do nguyén thay ciing bi
giam dan.

2 — Thé chét caa photon mém khién téc do chuyén dong cham di.
(Dung nhitng trai banh cao su mém dé xét nghiém lai, s& thay hién
tuong nay).

C6 thé photon hoi dii ca hai nhuoc diém ay.

Mot chi tiét nita dang quan tdm vi dd va dang lam bu dau céc khoa
hoc gia: Tai sao &nh sang tir mot ngoi sao vugt duong truong hang
triéu, ti nim ma ludn ludn giit duoc tdc do nhat quan?

Nho phuc lgi caa chuyén dong day chuyén day.

Trong phuong cach chuyén dong tap thé nay, su théng nhat hanh
dong cua tat ca moi thanh vién 1a yéu té téi can thiét. Nhu trong mot
doan dién hanh, chi mot anh gio ching tién téi nhanh hay cham hon
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tap thé mot chat thdi 1a c6 chuyén ngay. Hang quan réi loan, “day
chuyén” bi hay hoai tirc khac.

Bi kep gitra hai photon, mét truéc, mot sau, tit ca photon, theo dung
nguyén tic tha nhat “Khi di dong mét vt xam ling chiém ché cua
Vdt truwoc mat, déng thoi bo lai sau lung mot khodang tréng cho vat
phia sau thé chd ”. Ctr thé, tirng photon nhich 18n, cung khoang céch,
cling téc do (cua thoi diém 4y) ... lién mién hang muén triéu nim
khong sai trat mot ly. Do ciing 1a dic diém cua chuyén dong day
chuyén.

Pén day, da tam du dir Kién dé tim cin nguyén sic khoi dong tao téc
dé nguyén thiy. N6i ném na la sirc, luc ndo bat photon dot ngot khoi
hanh, va vira cat budc da tic khic nhanh nhu anh sang.

Trwéc hét, can tim hiéu vai ddc tinh cia téc dé “xen vao”.

Duing hinh anh “cay gay” thay cho “chudi photon” giup ban dé hinh
dung, muong twong. Nhung dén day thi hoi ket.

Cay gay thuong c6 hai dau. Gay photon chi c6 mét, 1a phan cubi gay
cham than kinh thi gi4c cta quan sat vién. Pau kia, 1an vao mét ring
photon bao quanh ngon dudc (chua chay), khong chira chd nao cho ta
‘Gdéy”.

Do d6, cac photon cua vo lugng “chudi anh sang” khong bi day, ma

bi xen vao.

Tim ra téc d6 cua sy “xen vao” la thdy téc dé nguyén thiy cua
photon.

Ban nhd su tich bac tai tham lam, nhét nam hanh khach vao mot
bang ghé chi danh cho bén? Ta s& dién lai bi hai kich trén xe do ay
V&1 nam trai banh. (Hinh 3)
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Hinh 3
Bén hanh khach da ngdi yén vi, sat nhau, theo hang ngang.

Ban dong vai béac tai, an cho dng khéch trai banh K5 xen vao giira.
Ban sé thay:

(Khdng c6 yéu t6 di chuyén tinh nguyén ciia hanh khach ngudi that)
tréi banh K5 xen vao téi dau thi bdn trai banh kia phai “xé ra cho
6ng ngoi” toi d6. Xen vao cham hay nhanh thi “xé ra” ciing cham,
nhanh theo. Chuyén dong caa hanh khéach cii hoan toan tiy thudc vao
tdc do chen vao caa dng khach mai.
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Toc dg xen vao chinh 1a téc do x@ ra, giat ra cua nhing vat thé bj
chiém ché.

Dung theo luat di chuyén mai thém (A).
Téc d6 “xen vao” c6 thé cuc nhanh khdng?

Du déng xuat sac vai bac tai tham lam, tay ban ciing khong thé manh
dén d6 day cho trai banh K5 xen vao véi téc do chdng mat. Nhung
trugc khi to ¥ nghi ngd nén nghi dén nhiing hién tuong xen vao xay
ra khip noi trén thé gian. Thi du: Mot vién dan ban vao gach, d4 1am
gach vun, da vun bay tung tée khap bén phuong nhanh 13m — nhanh
nhu vién dan.

Vady néu K5 la mgt photon, xen vao gizza cac photon khac véi toc do
anh séang, thi tat ca photon quanh viing ciing lap tirc khsi hanh, bay
vé moi phia, Vdi téc dg &nh sang.

Chuyén gi xdy ra trudc liic “xen vao”?

Hon trdm nam trude, ngay 27 thang 9 ndm 1905, Albert Einstein
cdng bé cau tra 161, dd mo ta chi tiét cac su kién dién ra fruedc 1c xen
Va0 trong phuong trinh E = mc2 (Mudn tim nang luong E ctua mot
khéi thé chat m thi nhan m vai binh phuong toc do nh sang.)

Trong phuong trinh toan, ciing nhu tién trinh chuyén hoa vat chat
thanh nang lugng trong thyc té, m thay ddi v6 han dinh, do d6 E thay
d6i theo. Nhung ¢ — tdc¢ dg dnh sang — thi bt bién.

Khéi luong thé chit m ¢ thé nho (dau que diém), co thé 16n (mot
tinh céu), thudc nhiéu thé loai khac nhau: than cui, than da, xang,
TNT, uranium, v.v... Nhung mudn dugc chuyén hoa thanh ning
luong, m phai tudn hanh mdt quy luat: cac phan tr, vi phan tt,
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nguyén tir, photon... cia né can dugc kich dong, ban tung tée cuc
nhanh v€ moi hudng, va riéng photon, véi toc do anh sang.

Tién trinh chuyén héa bit dau 12 mot sy nd bung v6i nhiét nang va
photon lan toa khip troi, va tiép tuc cho téi khi m bién hét thanh ning
lugng.

Cham lira cho mdt cay dudc 1a ding nhiét ning dé kich dong céac
phan tir, nguyén tir cua kerosene thAm dam trong gi¢ quan dau dudc.
Khi ching chuyén dong dir doi, ding mic E = me? doi hoi, thi tién
trinh chuyén héa bét dau. Ngon lira bung 1én.

Céc photon tir lira dudc lién tuc phong ra, xen vao khdi photon bao
quanh n6 dé chiém chd dung trong khong gian — xen vao véi toc dé
c. Khéi photon trong khong gian bao quanh ngon dudc 1ap tirc phai
“xé ra”, cling v6i van tdc anh sang.

Tém tét, trong Vi Try, noi nao c6 hi¢n tugng chuyén héa vat chat
thanh ning luong, noi d6 c¢6 nhitng photon ban ra, khoi dong vo
lwong chudi photon, tao chuyén dong day chuyén, lan toa khip
khong gian theo dang song hinh cau.

Chinh nhiing photon tir ngon Iira tao tbc dd nguyén thily — bat nhiing
photon bi chung chiém chd phéi khéi hanh tirc khic véi toc dp danh
sang.

Nhitng khdam phd nay lam t6i nghi ngo tdi c6 vin cua truc gide.
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Trude day, theo hudng dan cua truc giac, cir dinh ninh ring ta thiy
dugc 4nh sang ciia mot ngdi sao phat nd 1a nhd nhitng photon, xut
phat tir 6, vuot dudng trudng mudn triéu nam, téi tin mit minh.

Su thue, ¢6 rat nhiéu truong hop, khong hé ¢ mot photon nao ban ra
tir mot tinh cu bdc chay t6i dwoc mit ta.

Thi dy: mot tinh cau cach xa trai dat mot triéu ndm anh sadng boc
chdy, va mat mét nam lora méi lui tan.

Nhing photon xut phat tir Itra thiéu tinh ciu chi bay ding mét nim
thoi, roi dot ngdt ngimg, cung lac véi lira tat. Nhung nhirng tic dong,
x40 tron trong khong gian do dam photon ay giy ra thi tiép tuc lan
toa nho chuyén dong day chuyén va song hinh cau. Mot triéu nim
sau, song lan toi, day nhimg photon gin ta nhit vao mét ta. Ta bat
dau thy hinh anh tinh cau bdc lra. Lac d6, nhitng photon “nguyén
thuy”— thuc sw ban ra tir Wia thiéu tinh cau — van con cach xa ta
999.999 ndm 4nh sang.

Tryc giac con “chi dao” sai mot chuyén nira.

N6 xui toi ludn ludn tudng twong, hinh dung photon 13 mot dom sdng
nho ti teo. (Nhiéu khoa hoc gia ciing nghi vy nén c6 mot nhém khoe
da chup duoc hinh photon 1a mdt chdm sang, co trung tdm hinh lich
st d6 ra 1am bang ching. Tro bip nay ma thanh cong thi nhan loai lai
bi Itra thém mot giai Nobel nita!)

V6 luong dém sang tu lai thanh anh sang 1a hop tinh, hop 1y, hop ca
vat Iy qué troi 161, sai & chd nao?

Sai nang! Photon, vi phan tir ciia anh sang, ciing tran trui, khong
mau séic, toi thui nhu céac loai vi phan tur khéc trong Vii Truy thoi. Néu
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ta khing khing phan rang ban than phai co ti anh sang méi truyén
duoc anh sang... thi 1l vi phan tir radio s€ 6m bung cudi lan ra.

Vira cuoi vura ti€p tuc hoan hi chuyén tai am thanh, anh séang, hinh
anh, video, phim, v.v... mudn sdc, muén mau ryc rd tur dai truyén
hinh, tir dién thoai thong minh, di khap bon phuong troi.

Biét 1y do photon bay nhanh, véi tbc d6 bat bién hang ti nam tir liic
khoi hanh dén khi ngimg, vin chua ... ti bén. Con mot cau hoi vo
cung quan trong nira:

Stec nao, luc nao xo dcfy, khoi dong, tao ra toc dé khung khié}) cua
photon?

Cau tra 161 nam trong phuong trinh limg 13y cua Einstein: E = mc2.

(21/08/2021)
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PHUONG TRINH E = me?:

HUYEN THOAI VA Y NGHIA THUC

Thua nho ham chuyén cé tich lai mé kiém hiép Tau nén ca doi vuong
van udc mo mot mai léu trén ndi. Tré thi ¢ chd luyén vo ma gap khi
son ha nguy bién lai thém cai thi mai gwom dudi nguyét, vira hao
hiing vira tho mong hét biét! Réi khi vé gia lum cum, c6 ngay “gidp”
(job: nghé, viéc 1am) méi 1a tu thanh tién. Va dén ngay tan so, vé
troi, thi sdn ¢ trén cao, chi budc 1én may bude, ciing tién.

“Mgng” 16n nhung “thuc” bé nén chi kiém dugc cian nha trén suon
ddi. Lai b to trac, & ca nam mai biét toan ving ddi thap, ndi troc nay
nam trong mot thung ling. Béng & bai dau xe san truong Grossmont
budi mai, nhin vé khu xom nha, chang thay cai gi lo litng trong may
tran tré thi vi ma nha cira, ngudi vat, ¢ cay lai chim hét trong mot ho
swong. Da thé, khi hau con khic nghiét, thung liing luén néng hoic
lanh hon ving dat bao quanh muoi do.

Nhung ciing nho chdt khac nghiét iy, va nhiéu nim lac duong vao...
vat ly, ma tim ra nguyén nhan chinh l1am cac tinh cau né trong khong
gian, dong thoi hiéu dugc tuong tan ¥ nghia ciing nhu gia tri thuc cua
phuong trinh E = mc2.

Mot sang mua dong 2012, bude ra vuon sau, dung céi lanh lam cong
tay, voi xoa hai ban tay cho 4m, vut nhé cau bé trong san trudng tiéu
hoc & thi x4 Ha DPong xa xua, ciing ding cai phép xoa tay dé tri lanh
truéc khi tham dy cac tro choi. Ong gia hém nay, cau bé ngay iy,
nhu muén triéu con nguoi dong tay, kim co... duoc truc giac huéng
dan, di dung dang phuong phéap tao nhiét xay ra khip noi trong vii
tru.
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Nhu tia chp chot 16e 18n soi sing mot bi mat cua tao hoa, né ddng
thoi phoi bay y nghia va gia tri thuyc cua phuong trinh E = mc?,
khéng thiéu chi tiét nao.

Nhiéu nguwoi biét, it ngwoi hiéu

Ca trdm nam nay, cac khoa hoc gia khdn dén vi cai phuong trinh ky
bi nay, dam dé tir, tir doi nay sang doi khac, vi thé, bi va lay, ciing bi
hanh te tua. Thay khong hiéu, doan mo, nén trd hoc mira mat ciing
khong 1am sao tiéu hda noi nhitng loi suy dién... phi vat ly caa su
phu.

Sau nhiéu thap nién nghién ctu, cac khoa hoc gia danh céng nhan:
day la mét phwong trinh 1dy limg nhdt nhung ciing it dwoc hiéu nhat.

E = mc2 (E= Nang lugng, m= khdi vat chat (matter), c= Tdc d6 anh
sang) c¢6 nghia 13 mubn tim ning lugng cia mot khéi vat chat thi
nhan khéi lugng d6 véi binh phuong téc d6 anh sang.

CO Vi giang: phuwong trinh ndy chimg té rang moi khoi vdt chat déeu
ham chiza néing lwong. Nghe hitu 1y, nhung chua rd, chua huéng dan
nhan loai ra khoi c8i huyén hoic, mu mo. Vat trai cam, trai chanh,
thay nudc thi biét trong cam, chanh c6 nuéc, chuyén dy dé, ching toi
ty tim hiéu duoc, nhung dung cach nao, phuong phap nao dé “vat”
vat chat ra thanh ning lwong mai 1a chuyén can biét, can hoc.
Phuong trinh cta Einstein c6 chia dung cai phuong thic ky digu do
khong?

Ly thuyét duoc toan thé khoa hoc gigi coi 1a hay nhit, dung nhét, da
trg thanh tai liéu gido khoa ca trim nam nay, dién giai rang: phuong
trinh ngoai chuyén chung té vat chat ham chira ning lwong con xac
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quyét thém 1a nang heong dy nam san trong long ting phan ti,
nguyén ti cuia vdt chat, va nd manh khing khiép. Khui, choc hay tach
(split) mat nguyén tzz cho né xi ra la vé mat ngay vi né né nhw bom...
nguyén tu!

T6i thay nhiéu chd bat 6n, khong thé khong thic méc: Néu ning
luong trong mot nguyén tir manh nhu thé thi VO cua nguyén tir ay
phai cimg dén thé nao dé gitr cho ning lugng khoi bung ra, xi ra? Ma
néu thuc sy céi vo cang téi ¢ dé — lai sudr doi lién mién tiép xdc véi
mét nhiét lirong khiing khiép ma khdng tan chay, bbc thanh hoi — thi
1am sao tach hay dap cho n6 v& ra dé lam... bom day?!

Ly thuyét vé nguyén tir khong nging lai & day. Mot khoa hoc gia lay
ling di xa hon, phan thém — va dugc déng dao ddng nghiép tan thanh
— rang: Phuong trinh da chimng to: khéi lweng cua vdt chat tang Ién
theo tdc dg... mét vat thé chuyén dong, khoi leong cia né ldp tirc
tang lén... khi gan dat téc @6 anh sang khoi lwong dy tang lén VO
CUNG T4N. (This equation also shows that mass increases with
speed, which effectively puts a speed limit on how fast things can
move in the universe. Simply put, the speed of light (c) is the fastest
velocity at which an object can travel in a vacuum. As an object
moves, its mass also increases. Near the speed of light, the mass is so
high that it reaches infinity, and would require infinite energy to
move it, thus capping how fast an object can move. The only reason
light moves at the speed it does is because photons, the quantum
particles that make up light, have a mass of zero. — (Elizabeth
Howell, Space.com| March 30, 2017).

Tang 1én téi “vo cing tan” 1a ting thé nao? Kich thudc phong 1én to
bang ca vil tru ching?
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Thé thi t6i nghiép dam du khach cua phi thuyén tham hiém khong
gian trong twong lai qua di thoi! Khi con tau dat tdc d6 anh sang, ong
ba nao cling bi béo phi, phinh ra to tudng, to “v6 han dinh”! Vi tru
chi chtra mdt vi la... hét chd!

Ngtra tai qua, lai phai thic méc: Thuyét Tuong Dbi Dic Biét cua
Einstein day rang bay nhanh bang anh sang thi thoi gian ngimg troi,
con ngudi tré dep mudn nim, néu can ki nhe nhang thi trim ngan
nim sau van manh mai, tha thut. Nhung phuong trinh E = mc?,
ciing cua cy, lai bao rang bay nhanh bang anh sang 1a khoi lwong than
thé s& ph@)ng 1én, map thu lu, map “vo han dinh”, ding chit ca... vii
tru! Cu Einstein nao lap thuyét, viét phuong trinh linh tinh, tién hau
bt nhét, cai sau danh nhau tai bui véi céi trude, nhu thé? Quy ngai
6 diéu gi bét vy ma bia chuyén dé xuyén tac, vu cao, béu riéu ong cu
dir vay?

Mot vat 1y gia 1y lung khac cdi — tudng Einstein dugc gidi cim,
nhung mimg hut — vi nay ciing dién giai siéu khong kém: Mot vit thé
di chuyén khéng tang khoi lwong ma ting nang lwong, cing ting
khiép dam, t6i vé ciing tdn luén! Va vi nay lai cling duoc dong dao
ddng nghiép tan thanh, ting ho kich liét.

Mt phwong trinh bit toan

Khong hiéu, doan mo, suy dién nhiéu khi ling nhiang, nham nhi...
nhung nhan loai ¢6 cai hay 1a vin biét dung phuong trinh 4y, tng
dung vao khoa hoc thyc hanh, va thé 1a 16 niang lugng nguyén tu,
bom nguyén tir, khinh khi, hach tam... tuén ra ca déng. Cu Einstein
thay cho cai xe, quan ta cha biét n6 van hanh thé nao, ctr 14i chay veo
véo ciing t6i bén — du cac kiéu bén!
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Chay miét mai hon trim nim roi, thir rang tim hiéu k¥ hon mot chut
vé may moc chiéc xe — ¥ nghia thuc ciia E = mc? — dé hiéu thém vé
vil tru, ddng thoi dep bo nhitng dién giai sai lac, huyén hoic, lam van
duc kho tang kién thirc chung,

Nhan xét dau tién: Day khong phai 1a mot phuong trinh toan hoc,
cung cap nhiing két qua chinh xac, no giong nhitng cong thirc hoa
hoc md ta mét tién trinh chuyén héa — & day 1a vdr chdt chuyén héa,
bién thanh néing lrong.

La mot cong thire hoa hoc, né ciing chua hoan hao, con qua mo hd,
khai quat, khéng bo tic nhitng chd thiéu sot thi vo dung. Xin néu vai
thi du:

1) Ong A cho cong thirc: tinh loc 1 ky mia thi dugc X gram dudng.
2) Ba B cho cong thtrc: tinh loc 1 ky cam thi dugc Y gram duong.

3) Cu E cho cong thiic: tinh loc 1 ky TRAI CAY thi duoc Z gram
duong.

Mia cd cay ngot, cdy nhat, cam c6 qua ngot, qua chua, nhung sy sai
biét & mirc chép nhan duogc, nghia l1a cong thirc cia 6ng A, ba B cho
két qua kha tin. Con cong thirc ctia cu E thi khong ai dam tin, dam
dung.

Cong thic ciia Einstein ciing vay: m 13 vét chéat n6i chung, khong
phan biét vat cht than cui, vat chéat than da, TNT hay Uranium...
Khoa hoc gia trong nganh nghién ciru ning luong phai ché ra Pon vi
nang lwong (ning luong mét ky vit chdt 1a 89,9 petajoule twong
duong véi nhiét lugng bung ra ctia 21.500 ky thubc né TNT hay 695
triéu ga-16ng xang) rdi phai nghién cau, thi nghiém, tim hiéu thém sé
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nang luong (tinh theo don vi can ban) trong ting loai vat chit, v.v...
mai dung dugc phuong trinh cua cu.

Dai dong mot chat dé nhan manh: E = mc? khéng 14 phuong trinh
toan, ciing khong han 1a cong thirc hda hoc hoan chinh, ma chi 1a mot
dinh luat md td quy cach hay tién trinh cua hién aeong vdt chdt
chuyén héa thanh nang lwong.

Mgt quy lugt chuyén hoa toan hdo

Ba yéu té can dic biét chi y ¢ day: vdt chat, téc dé va nang lirong
(trong phuong trinh nay 1a nhiét nang). Cau hoi dau tién: “téc d6” co
lién quan t6i tién trinh tao sinh nhiét nang khong?

Cau tra o1 da co tu lau.

Thém yéu té “tdc d6” vao yéu té “vat chat” — nghia 1a vat chat trong
trang théai di dgng — thi qua thuc thay nhiét nang phat sinh.

Xin tom tat vai y chinh trong 15i giai thich cia NASA: (What is
heat?”” — “Cool Cosmos”)

“«“

. Vit chat trong vii tru gom nguyén tir va phan tir ludn ludn
chuyén dpng. Sw chuyén dong lién tuc tao ra ning lwong duwdi dang
nhiét nang. Nhw thé nhiét ning hién hitu trong moi logi vit chat (vi
tat ca dwoc cdu tao bang nhitng nguyén tir, phdan tir thuong xuyén
chuyén déng). Do dé, ngay cd & nhitng viing trong rong va lanh nhat
ctia vii tru, vdt chdt van cé mot nhiét lwong tuy cuwc nho nhung co thé
do dwoc.”
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“... Khi ban dun mét néi nuwde, bép néng lam cdc phdan tir ciia noi
dao dong nhanh hon, noi néng theo. Pén phién sirc néng ciia noi lam
cdc phdn tir nuwde ciing chuyén dong nhanh hon va niede néng lén.
Nhue thé, lam néng mot vit gi ¢6 nghia la ddy cho nhitng phén tir
trong vit dy chuyén dpng nhanh hon.”

Nhung mét minh su chuyén dong chwa di. Mot phién thién thach
(meteor) bay trong khong gian an toan, chi khi Iot vao vung khi
quyén cia dia cau méi nong d6 1én, chay bung hozc phat no. Vay con
mot yéu to t6i can thiét nita. Van “Cool Cosmos” ciia NASA giang
thém vé yéu t6 ay:

“Sw ma st (friction) — do cha xat, co xdt — todt ra nhiét nang. Vai thi
du cu thé: xoa tay, got biit chi, dap thing xe hoi, xe dap — 1am bénh
xe citng ngdc, khéng quay, roi siét vo cao su thanh vét néng bong
trén mat dwong — la tao hién twong ma sat toa suc nong.”

“Rub your hands — Xoa tay” nha nghién ctru cia NASA da nhéc t6i
phuong phép tao hoi 4m chéng cong tay ciia cdu bé trong san truong
tiéu hoc nam xua.

Con nhiéu thi du nita: co hai thanh gd lam lira, quet que diém, xoay
banh xe co manh vao da loa dé bat lua, v.v... Sw ma sat sinh nhiét
néing. N6 dong vai chinh. Toc do di dong chi 1a phu, nhung lai tdi
can thiét. Thiéu tdc do, ma sat khong nay sinh. Tbc do cang cao, ma
sat cang manh, nhiét lugng cang tang. Thay nhe mot hon da 1én tang
da thi vo sy, ném that manh, tée ltra ngay.

Dén day, hanh trang kién thirc di tam du dé ta quan sat, phan tich
mot hanh dong binh thuong, néi theo van chuong khoa hoc cau ky,
hoanh trang 1&: “Khdi dong tién trinh chuyén héa phin tir g6 thanh
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nhiét nang”, nhung dién nom ra van chuong binh dan chi ton hai chix
thoi: “nhém beép”.

1) Quet diém: thudc diém & ddu que cha xat trén phan gidy trang cat
va bdt thuy tinh. Nhiét ndng phat sinh vi sy ma sat nay.

2) Nhiét ning 1ap tirc dy cac phan tir ctia thude diém — gdm mot hon
hop hai chat phosphorus va potassium chlorate — chuyén dong cuc
nhanh, co xat, hodc ddp — ma sat & muc cao nhat — vao nhau va vao
nhiing phén tir trong khong gian, & ddy phan 16n 1a khong khi. Sy ma
sat cuc manh do chuyén dong cuc nhanh huy hoai va bién tt ca cac
phan tir & dau que diém thanh nhiét ning va photon. Ta c6 lira vira
nong (nhiét) vira sdng (photon).

3) Cham lira diém vao thanh cui. Stic nong day phan tir g thinh linh
tang toc do. Trong lac chuyén dong cuc nhanh, ching co xat, dap vao
nhau, va vao cac phan tr oxy trong khong khi, tao hi¢n tuong ma sat,
ctii boc chay.

Néu nhém bép dé dun nuéc, ta c6 thém giai doan thir tu:

4) Lira cti 1am cdce phdn tir ciia néi dao ddng nhanh hon, noi néng
theo. Pén phién sirc néng ciia noi lam cdc phan tir nwée ciing chuyén
dong nhanh hon va nwdc nong lén — Pung nhu 161 gidi thich cua
NASA.

Can phan biét hai loai téc do:

— Téc dp tao ma sdt tién khéi nhu quet diém, bat lira, moi lira, kich
hoa, v.v... cham hay nhanh tuy ting loai vét chéat. Thudc diém, da
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Itra, thube sung... khong doi hoi tdc do 16n, nhung nhiu chit khac
thi ¢é — tam goi 1a “chdm ngodi” — phai nhanh t6i da, nhanh nhu cac
electron (nhanh nhu dién) méi kich hoat, khoi dong dugc.

— Toc dé tao ma sdt trong giai doan vit chit chuyén héa thanh
nang lwong: Luc d6 phan tir, nguyén tu di dong cuc nhanh. Theo
phuong trinh cua Einstein thi nhanh bang C, vdn téc dnh sdng. Chic
cu can cu trén hién tugng: ngon lira hay than hé)ng lién tuc bin cac
photon vao khong gian voi vén toc ay.

Ciing vi C 1a van toc cua tién trinh chuyén héa vat chat thanh ning
lugng ma nod tré thanh van tde gidi han, 1a mirc tdi da cho phép vat
chat di hanh trong vii tru. Trir vai trudng hop dic biét s& ban vao dip
Khac, tdt ca vit thé chuyén déng, di ddng nhanh bang dnh sing déu
bi hiy hoai, bién thanh nang lwong. Gii han 1a vi thé cht khong
phai vi chuyén dong nhanh thi khdi lugng phong 1én to tuéng, khong
strc nao x6 di ndi (Near the speed of light, the mass is so high that it
reaches infinity, and would require infinite energy to move it).

Nhitng chuyén ay mai mét cac chuyén gia vat ly, toan hoc s& nghién
ctru thém, viét thanh luan an, bai ban dang hoang. Man dam bén chén
tra, tach ca phé hom nay, ta gitr cho cau chuyén that binh di, tu nhién,
mién sao luc chia tay ta ciing biét véi nhau rang:

1) E = mc? da chu toan nhiém vu néu ra phwong thuirc va mo ta ding
tien trinh chuyén hoa vdt chdt thanh nang heong.

2) (m) chi khéi lwong vat chét ¢ day ciing khong mo hd, thiéu sot ma
chinh x4c trim phan trdm, vi phéan tir, nguyén tir cua tat ca cac loai
vat chat trong vii try, khi chuyén dong cuc nhanh trong méi trudng
c6 ma sat thi tirc khic bi hay hoai, bién thanh nhiét ning va anh sang.
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N6 ding voi phuong phap tao hoi 4m nhé nhoi trén nhitng ban tay
gia tré khip cdi nhan gian. N6 ciing mé ta day du chi tiét thé vo “Ma
Sat” ma Tao Hoa dang miia may, tung ra khap vii tru, 1am nd tung vo
lwong nhiing tinh cau Ién qua khé, lién mién bién doi hinh thai cac
thién ha.

Bi d@n cugi cung cia E = mc?

Tim dugc y nghia thuc cua phuong trinh tir ndm 2012 nhung khong
dam cdng b vi con ket mot bi mat cudi cung, loay hoay nghién ctu,
tim toi hang nam khong giai noi.

N6 nam trong chit C2 (C binh phirong) — binh phuong téc dg anh
sang.

Vit chat chi can chuyén dong nhanh bang (C), téc do anh sang, 1a
bién thanh ning lugng rdi, con sot cai gi dé ma doi bay nhanh hon? —
C+1 d3 1a du. C nhan hai, nhan ba 13 du qua 16, vay ma & day con du
kinh hon hon, 1a ¢ binh phuwong lan — ¢ nhan véi ¢ (186.282 x
186.282) nghia 1a khoang 34.700.983.524 dam/ giay!

Trong vii try 1am gi ¢6 céi thir toc d6 C2. Phuong trinh chi can E= mc
1a du, sao lai bat budc phai 1a me2. Doi hoi mot toe do c& do 1a doi
hoi qua ... phi vat ly. Ay vay ma, chinh nhd cai mon phi vdt ly mc?
hién dién trong phuong trinh, nhitng bai toan tinh nang lwong mai
cho nhitng két qua chinh xac. Tai sao?

Qua thyc chd nay thi bi, mo mam mai khéng ra ti manh méi nao.



LE TAT PIEU| 76

Ciing da chiu kho tim ky trén Wikipedia, Google, cac tap chi khoa
hoc... va chi théy cau tra 101 dugc thién ha phuc lan, coi 1a hay nhét,
nhu thé nay:

“But why is the speed of light squared? The reason is that Kinetic
energy, or the energy of motion, is proportional to mass. When you
accelerate an object, the kinetic energy increases to the tune of the
speed squared. You'll find an excellent example of this in any driver's
education manual: If you double your speed, the braking distance is
four times longer, so the braking distance is equal to the speed
squared [source: UNSW Physics: Einsteinlight/. ” (Robert Lamb)

T6i khong dich 10i doan mo ngd ngan nay dé khoi phi quoc ngir.
Khéng nhitng né sai lam ning trong cach vién din Pong ning
(kinetic energy) ma con dua ra mot thi du dé nguy bién rét tiéu 1am.
Xe chay cham thi dwgc, chay qua nhanh 14 tiéu vi vat chat thudc cau
tric chiéc xe — ké ca xing nhét — ciing nhu phan 16n vat chat trong
vil try, khi dat téc dg du d@é khoi déng tién trinh chuyén hoa (con xa
lic xa lo tbc do anh sang) 1a di tan trong ltra khoi, bién hét thanh
nhiét ning, con sot ti vat chat nao nita ddu ma doi phat sinh dong
nang “Ion bang binh phwong toc do anh sing!”

Qua thue, cling ¢6 lac son long, nan chi, lam le tinh dung phuong
phap nghién cttu vo cung nhan nha cia 6ng Mai Thao:

Thé gidi c6 triéu diéu khong hiéu
Cang hiéu khéng ra lic cugi doi

Chang sao khi da nam trong dat

Poc ¢ sao troi sé hiéu thoi

Khoe re! Cir nam kénh trong dat, khoi nhic nhich chan tay, mit ciing
nham nghién ludn, thé 1a doc duoc hét nhitng huyén bi caa vii try can


http://www.phys.unsw.edu.au/einsteinlight/jw/module5_equations.htm
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khon ghi day ap khong gian, ting cau ting chir sang Iap lanh trén
than thé 1ii sao troi!

Mé toi vi nhitng cau tho hay, lai khodi ngay cach thac nghién ctu
bac huynh truong chi dan, nhung tu xét minh, biét than biét phan,
danh chao thua. Minh khéng du ban lanh dé thi hanh vi ¢é tat thich
khoe khoang. Kham pha chuyén méi la vao thoi diém tay hét gd
phim loan cao cao, miéng hét bép xép khoe nhing Ién, hét di ngu
mong nam mo thay cu Einstein hién vé xoa dau, vd vai nhan la “Tri
ky rugt” (Chir khen ngoi cia nha vin Nguyén Xuan Quang)... thi
con nudce non, nghia 1y gi nita dau! Qua tré!

Khong an nhién tu tai, khinh thé ngao vat duoc nhu cac bac tién boi
nén ct bi con C2 no tréu choc hét nam nay qua nam khac. Tac anh
ach!

M4i gan sau nim sau, mua Xudn 2018, méi tim dwoc cau tra 15i, nho
may man tinh co.

Hoém d6, ban tuong trinh két qua cudc nghién ciu vé su lan téa caa
anh sang da viét xong, ngdi doc lai soat 15i, sira chita. Ciing can than
lam lai may bai toan. Khi tinh lwong photon bao phu dién tich mot
hinh cau anh sang c6 ban kinh 1 dam thi tém dwoc “nd”.

M&i dau con ngd ngo, vi nd thay hinh d6i dang, & day né khong 1a C
ma la r (radius — duong béan kinh cua mot hinh cau). Nhung chi mét
vai phut suy nghi, lién tuong, ndi két cac dit kién, 1a biét chic di tom
dugc cu cau. That mimg nhu bit dugc... ké thu! (Cau nay cia mét
ban van ¢ Canada. Hon bén muoi nam mat lién lac, ban t6i con dé
khong?)
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Lién tudng thi thay tién trinh nd cia bom nguyén ti gidng hét sy lan
téa ciia anh sang — ciing bung ra thdt nhanh vé moi huréng.

(Puoc kich hoat, cAc nguyén tir Uranium di dong cuc nhanh, dap —
mizc cao nhat cua ma sat — vao nhau cic manh, tw hiy, bién thanh
nhiét nang va dnh sdang, téa khdp mei phia.

Than, gé va nhiéu vt chdt khac khi chay, téa nhiét lwong khong qua
cao, thwong chi vira du dé tw huy hét khéi lwong. TNT, Uranium,
Plutonium ... téa nhiét lwong |én hon ngan triéu lan. Nhiét lirong
nay tiép tuc tdc dong va kich hoat cac phan tiz, nguyén ti, vi phan ti
cdn ban cia vil try nam trong ving khdng gian bao quanh, tgo tién
trinh chuyén héa vdt chdt thanh nhiét ning dot hai. Do dé, mét
khoi liwong TNT c6 sirc ¢dng pha bao trdm mgt ving réng lon. Va
sirc ¢dng pha dy ciing téa ra rdt nhanh vé moi huéng, theo dang
song hinh cau, giong hét song anh sang.)

Nhu thé, dé tinh nhimg ning luc, ning lugng, 4nh sang bung ra
quanh qua bom, ta ciing phai dung nhitng cong thuc tinh toan kich
thudce hinh cau:

Tim dién tich: S =4nr> hay S = 12,5664 x r?
Tim thé tich: V = (4/3) nr® hay V=4,1888 r*

Thi du, muén tim dién tich hinh cau caa anh sang lan téa sau mgt
giay bom né, ta dung cong thtc: S = 4ar? (4 nhdn véi sé6 Pi nhdn véi
binh phwong bdn kinh)

Xin dic biét chu ¥ vao diém quan trong nay:

Tim kich thudc mot hinh cau anh sang lan téa, ta luén luén co san tri
so cua ban kinh r.
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O day, r = 186.282 dim (la khodng cdch dot séng photon dau tién da
lan dwoc xa trung tdm né sau mét gidy véi téc dg C), nghia lar = c,
no6i ding hon C chinh Ia r. Va cong thiic tim dién tich hinh cau anh
sang lan toa quanh chd bom né tra thanh:

S = 4nC2. (4 nhdn véi s6 Pi nhdn véi binh phwong téc d¢ dnh sing)

Cong thirc nay dem tinh strc cong phé ciia bom thi phai diéu chinh lai
vi nhiét ning, ning luong tao luc ddy nguyén tir, vi nguyén tir, phong
Xa, v.v... bung ra tir phia, khong “bay” xa dugc nhu anh sang.

Einstein d nhin ra sy sai biét ay. Khong biét nho tinh toan hay truc
gidc cua thién tai, cu thay hinh ciu thé hién tdm xa va ving céng pha
c6 dién tich chi nho bang khoang 1/12 dién tich hinh cau anh séng.
Do do, cong thurc 4nr? trg thanh:

12,5664 x r2 +12,5664 = r2 hay C? . Va khi dem C? nhéan véi khi
lwong chat 1am bom (M) ta tim duoc nhiét lugng cing stic cong phé
cta no. E = mc? chao doi.

Néu nhitng tinh toan, cong thirc trén day lam ban doc méi mét, mét
tri, xin ngung c6 tim hiéu va dimg cha y dén chung nira. Vi bon phan
clia ngudi nghién ctru va nhu cau bao vé gia tri ban tuong trinh, toi
phai ghi lai day di ting bude di kiém tim sy that. Ban doc khong nén
ban tam vi ba cai 1é té kho nhai do.

Ban chi c6 nhiém vy nham nhi thudéng thirc moén sy that ma toéi da
tom duoc. N6 quy 1am a, vi di tron thoat nhiing cudc truy lung gat
gao cua cac khoa hoc gia hon mot thé ky rdi.
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Sy that 1a thé nay: C? trong phuong trinh E = mc? tuyét déi khong
mang y nghia 13 binh phuong van tc 4nh sang. C chi la r, 1a dudng
ban kinh ctia mot khéi cau hinh thanh do 4nh sang lan téa. Khi bién
thanh r, ¢ tré thanh mot khoang cach, mot chiéu dai da dwoc do dac
dwa trén toc do anh sang. Co vay thoi.

Vai trd téc do ciia C ¢ day hoan toan md nhat. N6 dong vai phu, trd
thanh cong cy, phuong tién gitip ta tim ra r. Va r cling chi la mét
thanh phan trong ciu triic cia phuong trinh toan hoc. Can tim dién
tich cia hinh cau thi dung binh phuwong ban kinh 12 (hinh ciu thong
thudng) hodc ¢ (hinh ciu anh sang). Tim thé tich thi dung r* hoic ¢,
gian di thé thoi. Téc do anh sang C ¢ day khong 1a mot doi hoi va
chang dinh dang gi toi diéu kién tat yéu can cé trong tién trinh vat
chat chuyén hoa thanh ning luong.

Tim théy su that roi thi cling khodi trd, vénh vdo dugc mot luc.
Nhung roi nghi lai, khong khoi cam thdy ron ron, ghé ghé. Néu
khong to mo, tdy may tim hiéu vé cach di hanh cia 1ii photon trong
khong gian thi chic subt doi cir nghi oan Einstein, cir dinh ninh ong
cu choi 4c tung ra cai phuong trinh bat vat chat 1am chuyén phi vat 1y
1a phai di chuyén véi toc d6 anh sang binh phuong thi méi dugc hoa
than!

Va s€ con nghi lau lam vi chac gi, sau lac cuoi doi, cé thé tim doc
dugc 101 giai oan cho Einstein trén than thé 1a sao troi.

(04/2020)
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“BIG BANG” MOT THUYET HOAN TOAN PHI VAT LY

Xét trén binh dién vat ly, thuyét Big Bang “tdi té hét thubc chita”
(atrocious and unjustifiable from a physical point of view). Ban doc
dung giat minh, nhian mat. Loi chi trich ning né 4y cua Einstein,
khbng phai cua toi.

Nam 1927, Georges Lemaitre, mot tu si va ciing la khoa hoc gia ling
danh nguoi Bi, trinh lang thuyét “Big Bang”, giai thich nguon gdc va
su hinh thanh cua vi tru.

Theo thuyét nay thi vii ru khdi dau tir mét nguyén tir nguyén thuy
(primeval atom — primordial atom), tam goi 1& Nguyén T Géc chira
dung dii moi logi vat chat, phong xa, cling thei gian, khdng gian. Tat
ca dwoc ép, nén chat vao mgt khoi nhé dwong kinh cé vai li
(millimeter). Roi cai khai nhé nhur vién soi ti teo dy né ra, chi trong
mét phan ti ti cua mét gidy, da bung ra Ién khung khiép, va sau
khodng 13 ti 800 triéu ndm thi Neuyén Tir Goc tré thanh toan thé vii
tru bay gio.

Doc thuyét cua Lemaitre, roi gap nhau & hdi nghi khoa hoc vat ly 1an
thir nam & Brussels, Einstein ché thang thing: “Nhang tinh toan thi
diing, nhung vat Iy ngai dung thi qua toi — Vos calculs sont corrects,
mais votre physique est abominable”. Sau d6, néi rd thém: thuyét Big
Bang phi 1y, khong thé 1y giai, chdp nhan dugc trén phuong dién vat
ly.

Nhung 16i ché trach ctia Einstein khong nhiam vao chuyén chinh: mgt
vt thé bé ti chira dung tat ca cac thir hién hitu trong troi dat ké ca
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thoi gian, khéng gian, chi né mét phdt la vii tru thanh hinh. Cu ché
Big Bang chi vi ltic d6 cu con dang dinh ninh vii try to san tir khuya
rdi, va c6 nhiéu xai nhiéu, gitr nguyén kich c&, khdng né nang thém.
Thanh ra, 2 nam sau, 1929, khi Edwin Hubble kham pha dugc hién
tuong cac thién ha bay xa nhau cang luc cang nhanh, chang to vii tru
no that, thi Einstein khdp, nghi 1a minh ché bdy. Tuy khong “noi 16n
xin ndi lai”, Einstein c6 vé chap nhan chuyén vii try dang nd va
thuyét cua Lemaitre hét kha nghi. Vi Einstein khong phét biéu gi
thém vé Big Bang, su im ling dwoc hiéu ngam 1a thai do tm phuc,
khau phuc.

Tiéc ngan ngo. Néu cu chiu khé phan tich, xét nghiém thém gia trj
vat ly cua thuyét, roi gitr vitng lap truong, thi sé phan Big Bang chic
di khac nhiéu.
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buc Ong Georges Lemaitre gip Tién si Albert Einstein
tai California Institute of Technology vao nam 1933,
Photo courtesy of Bettmann Archive / Getty Images

Ct nhw thin thoai

Khong c6 bd 6c siéu pham nhu Einstein ciing thiy Big Bang dua ra
nhitng diéu hoang duong, huyén hoic, nhu trong truyén than tién.

Cu Einstein biét uy danh cu Georges Lemaitre va chic kinh phuc 1am
nén vira thdy c6 bang chung vii try no that 1a rét, 10i ngay. Ké hau
sinh thdy tén cu gan nhiing tudc hiéu cao quy, “khoa hoc gia lung
danh”, “tu si cao c4p cua Toa Thanh La M3”, v.v... thi ciing lanh gay
cha. Nhung vii tru né that, ding nhu thuyét Big Bang, chua du
chang to thuyét co gié tri, kha tin. Cdch vii tru sinh ra, né ra méi
quan trong. Va vé chuyén quan trong nay, thuyét day nhoc nhirng chi
tiét phi 1y, hoang duong nhu trich ra tir than thoai.

Mot vat thé “n6” ra, manh vun bay tr phuong, gom hét lai ciing chi
bang khéi luong nguyén thay. Mot qua bom 100 ky né roi, di lugm
hét manh lai ban dong nat ma quo dwoc 99 ky 99 la qua may man.
Péu c6 vat thé nao trong vii tru khi nd ra lai hoa to hon. Ciing c6
nhitng mén no ra — ng, khdng phai né — khi bi nhiing nudc hay thay
vao chao dau, vi khdi lwong dugc thém nuwéc, thém ddu mé, nhung
cling chi n& vira phai thdi. Cai Nguyén Tu Goc cua Lemaitre no ra
khong to it ma to bang ca vil try, rdi gio ndy va trong vo tan tuong lai
van con to thém, cang lic cang nhanh!

Chung ta ¢ quyén thac mic, nghi ngo.
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Néu bao rang tat ca vat chét cua vii tru di duoc nén chit vao Nguyén
T Géc nho nhu mot vién soi thi sic manh nao, cai gi, da thuc hién
dugc mot cong trinh “nén” vi dai dén thé? Téc gia khong néi rd trong
thuyét, ké hau sinh danh mao mudi hoi thém “ddng than linh nao” vi
biét khoa hoc gia Lemaitre ciing chinh 1a Bic Ong Georges
Lemaitre. Va du Puc Ong khdng thém tra loi thi van ca doan dai:
“Chinh tay Thuong Dé chir con ai vao day nira!”

Néu qua thyc chinh tay Thugng Dé tao ra cai Nguyén Tir Goc huyén
diéu d6 thi lai phai danh bao ché Pang Chi Ton hoi thiéu. .. chi cong!
Nhét ca vii try vao vién soi nho da 1a kinh qua roi, Ngai con tham
lam t5ng thém hai mén thoi gian, khong gian vao d6 nita thi nhan
loai chling con c6 quyén sinh 10ng ghen tirc, va odn Thuong Dé bén
trong, bén khinh.

Vi try no t6i dau la san xuat thém khdng gian, thoi gian téi do?
Nghe cir nhu chuyén mot em bé so sinh, vira chao doi da co san mot
binh sita gan trudc bung, dé em khoi nho va cai gi bén ngoai co thé
em, ¢t ti ti minh bd stra minh, ty tdc ty cuong, hay an chong 16n.
Lén roi, déc binh sira lai thdy com chao tudn ra do ao!... Néu Thuong
Dé ban cho thiy t6 loai nguoi mot kho vo tan nhu thé, rdi con chéau
doi doi thira huong thi dau co cai nan sudt doi tat ta nguoc Xubi,
nhiéu khi phai chém giét nhau, dé gianh giat miéng an, phuc vu 6ng
Than Khau cho tgi chét!

Ngo vuc Thuong DBé, tién thé, nghi luén ca Bic Ong Georges
Lemaitre.

Coi bo Puc Ong di (g dung diing cham ngdn “Pi véi but mic 4o ca
sa, di voi ma mic 4o gidy” trén phuong dién ngén tir. Cu khéo léo sir
dung céc thuat ngir khoa hoc dé nguy trang mét than thoai hoang
duong thanh mét Iy thuyét vat ly cao siéu.
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Hay tudng tuong, trong mot hoi nghi vé khoa hoc, cu ding dan dién
thuyét nhu thé nay:

— Mét ngay kia, trén thién dinh, Thiwong Dé tao ra mét vii tru 16n vod
cling tdn. Pé tién viéc nhét vao khan géi di dwong xa, Ngai ép né lai
nhé bang vién séi. Roi Ngai roi Thién Puong, téi mét ving con han
mang, vo thién vé dia, vo thiy vd chung, pht phép cho vién séi than,
trong chép mat, no ra thanh cdi thé gian...

Nghe dén thé thoi 1a cir toa da cuoi ran. Ban to chic thi cuéng quyt
dua cu ra xe, bat tai xé chd gap cu vé nha tho, noi con chién dang
nong long cho nghe cu giang dao.

Nhung ciing mét than thoai tao sinh vii tru do, cu dep hét nhiing tur
ngit lién quan tgi thanh than, phép la, dia nguc, thién duong, v.v...
ma chi dung ngdn tir thuan tdy khoa hoc: nguyén tiz, phan tiz, mét
phan t7 ti gidy, nhiét liong cuc 1on, vt chat, vat thé, thoi gian, khdng
gian, v.v... thi 6i thoi! Cac khoa hoc gia s& uéng ting 10i, tung chir
cua dién gia. Nhiéu nguoi vira nghe vira ghi chép tdi bui d¢é dem vé
hoc tap, nghién ctu thém, viét luan &n ca tung, hodc giang lai cho
hoc tro.

Chon lya ngén tur khon ngoan, “déc dja” nhu thé han la d3 dan do,
tinh toan ki cang, e rang co ca ti manh mung.

Chao 6i! Vi mé céi phép la Nguyén Tir Gde dwoc gan san mét kho vo
tdn thoi gian, khdng gian ma toi lac dé, tim tri dang thanh tinh bdng
nhen nhdm nhimg ¥ tudng den téi, nghi ngd su ngay thang, thanh
thién cua Buc Ong, rdi ngd vuc ludn ca dac chi cong cua dang Chi
Ton!
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Cau xin Chua tha toi. Mong ban doc thtr 16i. M6 Phat! Amen!

Tré lai chuyén khoa hoc. Vao thoi diém thuyét méi chao doi, chi tiét
“Nguyén Tur Gbc dé ra thoi gian” da bi chi trich roi. Sir Arthur
Eddington ché cai Iy luan: “thoi gian khdng hé ¢é trieée sue hién hiru
cua Nguyén T Goc” rat nghich 1y, chuéng tai. Nhung khong thay
chd nao noi Sir binh luan thém vé biét tai dé ra khong gian caa
Nguyén T Gc.

Chuyén d6 ciing dang thic méc, dang ban 1am.

Mot vat thé no ra bit budc phai chiém ngu thém khong gian bao
quanh nd. Nguyén Tur Géc — néu ding 13 nd téi dau thi san xuat
khong gian téi d6 — ciing chi “dé” duoc phan khong gian trong bung
no thdi, khong thé tho tay ra khoi vo, phu phép “tao thém” khong
gian quanh minh, ¢ c6 ché né ra.

NGi rang né dé thém khong gian khi no ciing sai. No ra, n6 chi chiém
NQu thém khéng gian da ¢é san, theo dang luat vat 1y, dau can mang
nang dé dau cho no cuc than.

D3 thé, thuyét con phan rang thoi gian, khéng gian bi nén chat vao
bung Nguyén Tt Géc, nghia 1a trude khi né nd, chwa cé khong gian,
va bay gio n6 dang no thi bén ngoai no cling chua c6 khong gian.
Viy thi n6 dang & chd nao trwéc khi nd va nay dang nd vao chon
nao day?

Ly thuyét va thuc hanh

Nhung khuit phuc duoc Einstein 1a 1&n ngdi b4 chi. Thuyét Big
Bang tro thanh mot kham pha phi thuong, chiém nhiing trang vang
trong lich sir khoa hoc.
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Va n6 thuce day nhitng khoa hoc gia 13i lac nhét thé gigi hao hung tim
céch tai tao Big Bang bang phuong phép gay ra mot vu NO nho —
mot mini Big Bang — dé quan sat, nghién ciru xem nhitng hién tuong
nao da xay ra trong khoanh khic dau tién khi vii try méi hinh thanh.

Nam 1954, t6 chizc CERN (viét tit cua Conseil Européen pour la
Recherche Nucléaire) ra doi véi su hop tac cia Do Thai va 22 qudc
gia Au Chau, tru s¢ chinh ¢ viing ngoai 6 Geneva, phia Tay Bac. T6
chuc lién quéc nay sau dé xay cat 1o dap phan ta khong 16 Large
Hadron Collider (LHC).

Trong trach cua 10 thi nghiém vi dai nhét thé gisi nay Ia: phong hai
ludng proton (Mot phan cua phan tir Hadron) nhanh gan bang téc do
anh sang, nguoc chiéu nhau, véi ky vong & chd hai Iuong “dung do
cac proton dap vao nhau di manh dé tao ra mot “Tiéu Big Bang” v

tir &6 nay sinh nhitng bién cé, trang théi, hién tuong, dac biét chi xuét
hién trong st na Vi Tru vira chao doi.

Nam 2008, CERN téi sat mucvtiéu. Thang 8, ludng proton dugc dit
vao duong ong du tru s€ tao Tiéu Big Bang vao ngay 10 thang 9.

Tin vui loan ra, ca thé gigi khoa hoc reo mimg. Nhung trong thé gigi
ctia pham nhan, nhiéu ngudi so xanh mat. Cac vi vo vé ti kién thic
khoa hoc, nghi Big Bang nho sé€ tao vii tru nho, hoang via vi cai vii
try so sinh nay thé nao ciing dap bé vii tru cii dé chiém chd, cu dan s&
vang hét, thanh 1ii vo gia cu, 1éu béu trong cdi phi khong gian, thoi
gian, chét la cai chac.

Nhitng vi thao tin tirc hon con doan chéc 1a Big Bang nho tao ra H6
Pen nho, va cai hd nay hat ca thé gioi vao bung thi nhan loai va
mudn loai trén trai dat ciing chét chum luén! C6 hai ngudi vac don di
kién dang hoang, xin ba toa quan 16n bit CERN ngung hoat dong tac
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khic dé ciu ching sinh. Cac khoa hoc gia rdi rit viét bai tran an ba
con.

Nhung r6i chang ¢6 chuyén gi xay ra vi 10 ngay sau khi loan tin vui,
mot may gia toc bi truc tric, CERN té liét. Giac mong dap v proton
dé quan sét thua khai thién l1ap dia bat thanh. Tiéu Big Bang tiép tuc
chim khuét trong ¢i hu vo.

Hon mdt nim sau, ngay trong dai méi dén.

Ngay 30 thang 3 nam 2010, CERN hoan toan thanh cong khi hai
ludng proton nguoc chiéu dung nhau thyc su. Khong thay gi mai la,
dic biét. Chi thay cé&c hat proton dap vao nhau, né tan thanh nhiét
nang, nhu... thuong I¢.

Chd khéc nhau lan nay: truéc ngay trong dai, tin tic dugc giir kin dé
nhitng dra nhéat gan khoi kién tung 16i th6i. Va dac biét la sau ngay
thanh cdng, cac khoa hoc gia cua CERN ciing chi an mung trong
lang I8, khong keén khdng tréng, im ru ba ru.

Ly do: tuy thanh cdng trong nhiém vu dap proton, ho hoan toan thét
bai vi cai hién tuong Big Bang nho, dy phong theo mo thuc trong
thuyét cua Lemaitre, khdng xuét hién.

Cai dau voi vi dai duoc trinh lang tir nim 1927. Hon 80 nam sau,
nhitng dau 6c¢ thdng minh nhat caa loai nguoi hop luc truy tam moi
thiy duoc cai dudi cua né — mot cai dudi nho ti teo nhu dudi con
chudt nht.

Loi & cai dau voi. N6 khdng c6 that, chi 1a san pham tuong tugng do
cam hang tron lan tir hai nguon khéac biét, kho hoa hop: khoa hoc va
than hoc.

Ldi cling & cu Einstein da khong du tu tin d’é bao vé dén cung nhan
xét chi ly cua minh: Big Bang la m¢t ly thuyét phi vat ly.

(05/2020)
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THAN SINGULARITY TRONG HO DEN

Sw huyén hoic ciia mdt vat thé twéng twong

Can mdt dinh nghia dung cho H Pen dé it nhét c¢6 y niém no 1a cai
gi.

NASA — “NASA Knows!” — cho ta cdu tra 1i dai y thé nay: Ho6 Pen
la ving trong khéng gian c6 sirc hit cia mét hap lec cue manh,
manh dén do dnh sdang ciing bi hit vao luén, khéng thodat dwge. Hap
liee khiing khiép nay sinh ra do hién twong khoi thé chdt bi ép chat,
nén chat vao mot vung khong gian thdt nho — noi gian di la mot khoi
vét chat Ién bi ép lai thanh mot cuc dac cung, nho ti teo. Hién twong
ép, nén nay xdy ra vao ding nhitng gidy phit cudi ciing ciia mot tinh
cau. Mot s6 Hé Pen chinh la hé quad cua nhirng tinh cau bi huy hoai.

Mic dau hau hét chi tiét trong 10i giai thich khong dung, cau tra 10i
ciia NASA vin dang dugc coi 1a hay nht, vi SAI it nhat, va khong
nhic dén mot vat thé la ling bi mat ma cic khoa hoc gia tin 13 hién
hitu trong H6 Pen, 1a yéu té chinh trong tién trinh hinh thanh H
Pen. Nhiing cau tra 101 tiéu biéu khac déu néu tén vat thé éy, bién HS
Pen thanh mot hién twong ky bi nhat trong vil tru.

Su quan sat sai 1am & day bit dau bang nhan xét nay: “Hé Pen ld
viing trong khong gian c6 sizc hiit ciia mét hip lwe cwe manh”. Lap
tlrc, n6 goi ra cau hoi then chdt: Cai sire hit khung khiép, cai hap luc
cuc manh 4y tir dau ra, do nhitng nguyén nhan nao?
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Theo sy huéng dan cua truc giac, cac khoa hoc gia tin rang: phai cé
mét cdi gi dé nam trong H6 Pen, va chinh “céi gi d6” tao ra suc kéo,
hat khang khiép. Thé 1a c6 vai thién tai caa nhan loai cong bd da tim
dugc “cai gi” d6 rdi, va dat tén cho né 1a: Singularity — tam hiéu 1a
Diém di thuong, dic biét.

Khi hai khoa hoc gia ling danh Stephen Hawking va Sir Roger
Penrose gia nhap hdi Singularity, dong gop cong trinh nghién ctru tén
la “Penrose—Hawking singularity theorems” thi trong gigi khoa hoc,
khong ai con ddm hd hé, nghi ngo su hién hiru caa no.

Khoéng nhiing thé, véi niém tin vimg nhu ban thach, véi hao khi ngét
troi, nhiéu vi thira thang xong Ién, bao tin vui cho nhan loai 13 ho da
“thdy” Singularity rdi. Thay rd lim, con biét ¢ t6i may loai khac
nhau lan. Va dic biét c6 mot loai Singularity khdng biét xau hd,
quanh niam ching che day gi ca nén ho buc minh, phang cho maét céi
tén rat xau, cho ching n6 ton: Naked Singularities noéi van vé la
Singularity khoa than, ném na la Singularity tran truong. “The two
most important types of space-time singularities are known as
Curvature Singularities and Conical Singularities. Singularities can
also be divided according to whether they are covered by an event
horizon or not. In the case of the former, you have the Curvature and
Conical; whereas in the latter, you have what are known as Naked
Singularities. ” (Universe Today)

Con dudng nghién ciru H6 Pen coi b gian nan day. Vira khoi hanh
d3 dung ngay mot 1 Singularity chin dudng, dra quan 4o chinh t8,
dua tran nhu nhong, dung nhan rat ky bi, mudn tién tsi thi phai tim
hiéu xem chdng 1a cai gidng gi!
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Dai hoc Cornell — Muc “Ask an Astronomer” — giang rang: “... theo
ly thuyét vat Iy cé dién thi ¢ trung tdm Hé Den ti trong — sir ¢6 dong,
ddm ddc — dat mirc v cling, vo tdn vi cd mét khoi lwong thé char da
bi ép chdt lgi nhé cing cuc, nhé téi mirc khoi lwong dy bién mat tiéu
luon (zero volume), do chinh la mot Singularity...”

+ Black hole

Singularity

A gravitational singularity is hidden within a black hole
(Ngudn: Northern Arizona University)

“The physics of the universe” dua ra mot dinh nghia giau chi tiét
hon:

“Trung tam Hé Pen chinh la ving hdp lic cua Singularity, 1a mét
diém nhé trong khdng gian mét chiéu da chira dung mét khéi heong
thé chdt khong 16 trong mét khong gian cuwc nhé, la noi ma ti trong
cuing hap lue tang vo cung vo tan, va khong gian, thoi gian ciing uon
cong téi mirc cing cuc (space-time curves infinitely). O chinh chd
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nay nhiing ludt vdt 1y nhur chiing ta tieng biét tré nén vo hiéu, hét xai.
Va nhie vt Iy gia kiét xudt cua Hoa Ky Kip Thorne md td: diém nay
la ché tat ca nhitng dinh lugt cua vat Iy bi sap tiém, tiéu ting luén!”

Nhu thé, theo dinh nghia thi Singularity 1a mot diém nam gitra HO
Pen chira dung khéi thé chat khdng 16 bi ép, nén vao mot khong gian
cuc nho, nho téi mac cai khdi thé chat ay coi nhu bién mat tiéu ludn
(a zero volume). Nhung ciing chinh cai khéi nho ti teo dy lai phat
sinh ra mot hap luc khang khiép c6 sirc hat tat ca moi vat nam trong
vung quanh né c6 kich thudc bao trim toan thé H6 Pen!

Thao nao, cac khoa hoc gia kéu am 1én: vay thi & chd ¢ Singularity
cac dinh luat thién nhién hoan toan vo6 hiéu, khong ap dung duoc va
tién si Kip Thorne than thd rang thé 14 roi doi tit ca nhiing luat vat 1y
thong thuong.

Trén thyc té, khong bao gid ¢ chuyén vo nguyén tic, vo luat 1& vat
Iy, ly ky ring ron téi c& d6. H6 den c6 thé c6 tat ca moi thir trong trdi
dat trir cai thir kéu 1a Singularity. Va loai “mdy tao hdp luc” VO
cung nho nay ciing khéng hé hién hitu trong vii tru.

Sau khi Einstein kham ph4 dugc va cong bd 1y thuyét vé Hap Luc,
moén Singularity ky quai nay dang 18 phai bién mat, bj x6a hét khoi
chuong trinh gido duc ciing nhu sich gido khoa. Nhung né sbng
hiing sdng manh va séng dai vi phan 16n céc khoa hoc gia khong hiéu
noi thuyét ciia Einstein.

Khong c6 ai dang bi ché trach ¢ day vi chinh Einstein, khi néu ra
dinh nghia “Hdp luc la dwong cong cua khong gian/thoi gian”, cu
cling chua thiy dugc bt tranh toan dién — thdi dy con mo hd, chua
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rd nét — bao gé)m tat ca moi gbc canh, nhét 1 tién trinh vat ly cua
hién tuong nay.

Birc tranh toan dién

Vi tru dang nd 16n va can mot khéi lugng chat den khong 16 trong
mdi nanosecond dé duy tri su 16n day dy. Téc d6 16n cang lac cang
tang. Véi téc do di chuyén cuc nhanh, chinh khéi chat den nay tao
nén stc diy manh nhat vii try. Stc day Ay, khi dung quan tinh
(inertia) — hay suc ¥, suc tri kéo, khang luc — ciia bat cir khoi thé chét
nao cling tao sinh Hép Luec.

bay la blic tranh toan canh, nhu da ghi trong m¢t chuong trudc:
“Trong khi thi hanh trong trach lam no vil try, chat den lién tuc tao
dp lwe, x6 ddy tdt ca cdc khoi thé chat trong khéng gian vé moi
hieomg, giong hét nhitng dong séng, dong sudi cuon di tat ca nhitng
moén néi tréi trong nude. Khdc véi dong nwde chi day 1én bén ngodi,
phdn Vo ctia moi vit, chdt den véi ph(in thé long dac biét cua no luon
luén tham thdu vdo tdn trung tam moi vdt thé, ddy Ién tdt ca nhitng
phadn tir, nguyén tir ciia khoi vit chat, khién chiing di chuyén, xoay
tron va con bay quanh quy dao cia nhau. N6 cung cdp dp luc déu
khdp trén mudn vdt 1ém nhd, tao hdp luc tir bén ngodi dén ché sdu
tham bén trong — khdp moi noi.”

Cha dé cua thuyét Singularity qua thyc da dya trén mét hién tuong
vat 1y c6 that va nhitng suy doan khé thong minh, chi tiéc ong khong
hiéu biét day du vé hap luc nén bi dan t&i nhitng két luan sai 1am.
Hién tuong vat thé co khbi luong bi ép, nén chat khién thé tich nho
lai va trong luc tang 1én c6 thuc (ludn xdy ra cho phan 15i, nhan ¢
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trung tam cac tinh céu). Khi bi nén, ép, thé chat tang sy dam dac (mat
do, ti trong) Ién, 1dp tic kéo theo sy tang hép luc, trong luong.
Nhung tién trinh ting hap lyc hoan toan khac, ti trong chi 1a mot yéu
t6, khong phai 13 toan thé phuong trinh. Hap lyc ciing ting toi mot
gidi han thoi, khong hé ¢ chuyén tang vo cung cuc, vo han dinh nhu
tac gia Singularity 1am tuong.

Mot khéi thé chat du to 16m, do c6 do dam dic cao ¢& nao cling
khong thé tu minh tao ra hap luc. No doi héi sw twong tic. Chan ta
can dbi lyc cua tim vai cing trén trampoline (trong thi nghiém cua
Einstein). Thién thé trong khong gian cin ap luc lién tuc cia chit
den.

Hay tudng twong mot cuc da hinh tron lin dudi ddy ddy bun ciia mot
dong sudi. N6 bi dong nudc ddy di va trong khi lan trén day nudc nd
cubn bun dat 1én phi quanh minh, tu ting dan khéi luong va do do
trong lugng, khién né lan cham dan rdi dtng lai. Chinh tir gidy phut
“ditng lai” nay, stc ddy ciia dong nudc s& tao mot ap luc 16n nhat
trén cuc da bat dong. Do la gioi han. Mubn ¢6 ap luc cao hon thé, no
phai di chuyén nguge dong.

Ciing vdy, mot tinh cau trong khi bi x6 day, xoay tron trong khong
gian, thau thap tich liy mdi ngdy mot nhiéu nhitng phan tir nguyén
thuy cta chat den. Khéi luong ting dan 1am né giam tbc do, cho t6i
khi phai dimg (hodc gan nhu) dung lai. Tir luc d6 né s& chiu mot sirc
déy, mot ap lyc lon nhét cta chit den va do do c¢o Hép Luc manh
nhat. D6 chinh 1a gidi han.

Trong khi mdt tinh cau lén dan thi phén 161, tam goi 1a hat nhan cia
n6 cling tang sy dam dac vi lién mién chiu ap lyc cla chat den. Co
phai hién tuong ép, nén hat nhan nay chi xay ra vdo lic cudi doi ciia
tinh cau khéng? Hoan toan khong. Tién trinh ép, nén dién ra hang
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triéu, hang ti nim. Khong hé c¢6 chuyén hién twong ndy chi xay ra
trong mot khoanh khic ngan ngui, khi tinh cau sup d6 hodc phat nd.

Do d6 hién tuong mot khéi thé chit bi ép nho vo cing tan lai phat
sinh ra mot hap luc manh cing cyc chi 1 chuyén tudng tuong.

Thém nira, c6 mot su kién thuc té trong thién nhién chic chin khong
cho phép Singularity duoc hién hiru.

Pham vi chiu 4nh huong hép luc ctia mot khoi thé chat khong bao gio
vuot ra ngodi vung 1an cin bao quanh né. Trai dat, v6i duong kinh
7916 dam co6 vung hép luc khong day 1&m, chi cao hon mat dit 250
dam. Do d6, trong khi # trong — tao quén tinh va trong luong — quyét
dinh strc manh cta hap luc thi kich thwde cua khdi lugng mot vat thé
lai xac dinh kich thwdc cho viing hép lwe cua vat thé ay.

Thanh ra, néu ta c6 thé nén ép mot khdi khong 16 vao mot chd nho
xiu, con bang dau dinh ghim, thi cai dinh ghim nay qua thuc s& rat
ning va c6 hap luc manh lim, nhung ving hdp lwe cia né thi bay
gior lai nho ti teo, chi 16n hon dau dinh ghim chut xiu thoi. N6 khong
bao gid ¢6 thé tao ra mot hap lyc ¢ ving anh huong bao trum ludn
mot pham vi 16n bang ca H Pen.

Cai khoi vat thé bi ép xudng thanh s6 khong (zero volume) con té
nita. No tuyét dbi chang c6 gi ca, ving hap luc khong co, ma mot ti
teo y nghia co gia tri vat 1y ciing khong luén.

H6 Pen hinh thanh nhw thé nao?
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Khong c6 su hd trg cia cac Diém di thuong Singularity, cac
H6 Den, tir thud khai thién 1ap dia, da duoc hinh thanh nho
vai nguyén tdc vt ly vé chuyén dgng rat thong thuong:

“Mgt vt chuyén dong khi dung dé véi mét ap luc manh hon
quén tinh (suc y, tri kéo) va &p luc cua vung bao quanh nd.
NGi gidan di, di déng |a lién tuc tim va hwéng vé khodng
khéng gian tréng réng hodc c6 ap luc yéu hon.” (4)

“Pé chuyén déng, mét vdt phdi chiém ché cua cac vit ¢
truéc mat va dé lai phia sau mgt khodng tréng tizc khic mo
ra don “khach” cu ngu méi.” (B)

Khi khéi lwong mét tinh cau trg nén qué 16n, né bi hay hoai,
tan rd, thuong 1 n6 tung trong khong gian. Ché né tirc khdc
trg thanh mgt khodng tréng mé ra dén nhin “cw din” méi.
Tat ca nhiing vat thé, vat chat — hau hét 1a chat den — quanh
chd nd lap tac tran vao lap day khoang trong, manh nhu vii
béo, nhu thac d6. Va mot H6 Pen méi thanh hinh.

Ca trim nim nay, nguyén do cia tit ca nhiing chuyén dong
van vil nay lai bi hiéu sai, hiéu 1am 1a thanh tich co kéo manh
nhu than cta cac Singularity. That dang tiéc.

Tam chia H6 Pen thanh hai loai dua trén kich thudc va chut
khac biét trong tién trinh hinh thanh:

1. H6 Pen nho: Sinh ra tir khoang tréng do mdt tinh cau sup
d6 hodc phat nd dé lai.

2. H6 Den khong 16: Khi mot ving khong gian xay ra nhiéu
vu nd lién tiép cua cac thién thé, khdi lugng chét den ving 4y
bi anh huong ning boi nhitng ap lyc modi va nhi¢t do thinh
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linh ting vot. Khdi Ay bi bién dang, ddi ti trong, d6i huéng di
chuyén, va ngay ca bi tach ra thanh nhiing khdi nho bat dau
chuyén van vé cac huéng khac nhau. Trong tién trinh lap ddy
nhimng khoang tréng dang dua nhau hién ra khip noi, khdi
chat den tao ra nhimg dong lyc hdn loan khién cho nhiéu
khéi, ludng chat den khong 16 chuyén van nguoc chiéu, dung
nhau, dam théng vao nhau. Sy “dung d§” ctia nhiing khéi chat
den khéng 16 trong ving khong gian ¢ ap suat qua thap, gin
nhu tréng rdng, s& tao ra HO6 Pen khéng 16.

C6 du hai loai H6 Pen vira ké trén hanh tinh nay.

Chuing ta khong nhan ra HS Pen ¢& nho vi loai nay bién hién
qua nhanh, nhu mét tiéng bom nd. Nhung ching ta thiy rat
nhiéu H6 Pen thudc loai khong 16 — trong kich thuéc thu nho
(mini) Giant Black Hole. Chiing hién ra dudi dang bao 16c
xoay (tornado, cyclone). H6 Pen khong 16 trong khong gian
hinh thanh boi sy chuyén van cta chit den trong ving thinh
linh c6 ap suét thap, hodc trong rdng. Bio Loc xody trén mat
dat sinh ra do khdi lugng khong khi — gié, bio, cudng phong
— x0dy tron vao mot ving khi quyén c6 ap suét thap.

Chét céu tao khac nhau, cung mét tién trinh hinh thanh.
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Hb Pen trong Ngéﬁ Ha va dong bao tréﬁ dié cau.
Credits: NASA/JPL-Caltech and NASA-NOAA satellite.

Khdng 16 hay nho bé, trong khong gian bao la hay trén mat
dia cAu hitu han, tit ca cac HO Pen da hinh thanh theo cung
mot tién trinh, tudn theo dung nhitng nguyén tic, luat vat Iy
vé chuyén dong giéng nhau. Khong co giai doan, khoanh
khic nao doi hoi sy hién dién cua vat thé ky bi Singularity.
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Déi tén va xéa tén
Do d6, nén dat lai tén cho H6 Pen.

To6i thdy “Bdo ldc xody trong khéng gian” hay, gon hon.
“Léc Xody vii tru” cling tam dwoc. Tuy nhién, t6i khuyén
khich va nhiét thanh tng ho tit ca nhiing ai tim ra tén méi
dep d& hon, chi trir mot truong hop duy nhat. Cau mong
khong ai chon cdi tén twong tw nhu “Cai LO Giun”
(wormholes). Cai 16 tuong twong huyén hodc nay di lua
phinh duoc nhiéu khoa hoc gia — ké ca Stephen Hawking —
thuyét phuc dugc ho tin ring né din vao chidu khong
gian/thoi gian thar 4, 1a phuong tién dé du lich trong thoi gian,
“tham quan” ca twong lai 1n qua khu, 1 ctra dan vao mot. ..
vii tru khac!

Chiing ta da c6 quéa nhiéu truyén khoa hoc gia tuong ré tién
1an 16n trong nganh vat 1y hoc nghiém tuc.

Ciing xin dé nghi: Nhan dip ddi tén Hb Pen, ta nhe nhang
khai tir lubén cai mon Singularity di. it nhat ciing gitp ti sach
gido khoa cia nhan loai mai sau bét dugec mdt chuong nham
nhi.

(Théng 7/2019)
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MOQT KHAM PHA HAO HUYEN, BIA DAT:

“SONG HAP LUC”

Trung tdm quan sét, nghién ctu S6ng Hap Luc (gravitational waves)
bing tia Laser “Laser Interferometer Gravitational-\Wave
Observatory” (viét tit LIGO) xay dyng cach day hon 30 nim, tén
600 triéu. Hoat dong tir ngay Ay, ton thém khoang nam tram triéu 46
la nita, khong phat giac dugc cai gi. Nhung lac sip sap tiém, LIGO
thinh linh cdng bé da bat dugc “Song Hap Lyuc” lan toa ra khi hai HS
DPen sat nhap thanh mot. Chuyén “nhap mot” nay, cling theo LIGO,

Xay ra cach Trai Dat hon mot ti nam anh sang.

Thé gi6i khoa hoc chan dong. LIGO thang Ién, lanh nhiéu giai cao

quy, va cudi cung doat ludn Nobel Vat 1y nam 2017.
Séng ngwoc chiéu

Cho t¢i hdm nay, nhiéu nim qua rdi, cac khoa hoc gia caa LIGO van
chua tra 161 dugc clu hoi nay cua toi: S6ng dy 1a séng gi, hinh thanh
do logi vdt chat (matter) nao? Vi dai dién cua LIGO ciing c6 cb gang

gian tiép phic dap bang cau giai thich nhu sau:

“Mgt khoi lwong 16n gap ba khoi lirong mat troi tach tir Hé Pen ra

da bién thanh S6ng Hap Luce”.
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Nghe khong lot tai, vi n6 1ap tic goi ra cau hoi méi: vay Hé Pen lam
bang “chat” gi? Va nhat 1a 1am sao ma mot khdi luong “chat” Ho
Pen chi 16n bang ba lan khéi lwong mat troi, lai c6 kha ning, trong
hon mét ti ndm toa ra trong khong gian, c6 thé ty ng 16n, bién thanh
dot séng vi dai lan toi tat ca mei diém trén bé mat mét khéi cau co
ban kinh bang chiéu dai 1 t 300 trigu nim dnh sdng, nghia 1a lan
rong va xa du dé “cham” téi cac dung cu quan sat caa LIGO — du

LIGO nam & bdt cir diém nao trén bé mat khdi cau vi dai ay?

Thuec ra thi khéng thé ¢ cau tra 1oi vi cai kham pha duoc chao dén
tung bung nay da dit nén tang trén mot hién tugng phan vat ly, ngay

ngd dén mirc kho hiéu.

Hai H6 Pen sat nhap tao ra song? Chuyén iy da dang ngd. Cang kho
tin hon khi nhimg dot séng nay nhat dinh lan toa... ngwec chiéu,

hoan toan trai vai cac dinh luat vat ly.

Ném mot tang da xudng mat hd, ta tao ra nhitng dot séng lan vé phia
bd hd, xa dan chd da roi. Nhung néu dao mot 16 dudi day hd, lap tic
nuée bi hat xuéng 16 (gidng nhu truong hop HS Pen), co dot séng
nao dugc tao ra thi n6 s& di chuyén ngwoc chiéu véi song teo ra do
tang da roi, nghia 1a lan vé phia 16 dé bi hut xuong, khéng vé phia bo
ho.
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Nhung hai H6 Pen cua LIGO — trong ldc nhap mét, téng hop thanh
mot sic hat méi cuc manh khién “dnh sdang ciing khéng thodt dwoc”
— lai thinh linh tao ra nhitng dot song di chuyén xa dan HS Den, va
trong truong hop nay la hudng téi nhirng dung cu quan sét cua
LIGO, ¢ cach noi phat nguyén ctia ching ca ti nim anh sang.

Hay ctr tam tin rang quy dng ba khoa hoc gia cua LIGO, vi tri tuéng
tuong nghéo nan, vi kién thie can ban vé luat vat Iy lo mo, da khong
thdy chd nguoc ngao, nghich ly y. Nhung LIGO c6 hoa si tao hinh,
da “v&” trén man hinh mot bac tranh thé hién rat r5 va dung hién

tuong “hit moi thir vao” cua H6 Pen.

SXS/LIGO


https://www.ligo.caltech.edu/video/ligo20160211v10
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Tranh vé€ mau m¢ xanh do, chi chit nhirng mdi tén chi duong, huéng
dan vat chat, vat thé, moi thir nhao hét xudng 15. .. ai nhin cling thay.
Nhung cac khoa hoc gia cua LIGO thi khéng.

Chéc ho vira nghién ciru vira bit mat khdng coi tranh nén méi da can
dam cong b rang: C6 hai H6 Pen — trong lGc nhap mat, tdng hop
thanh mot sixc hdt mai manh hon — lai thinh linh tao ra nhiing dot
s6ng khéng bi hat, di chuyén xa dan H6 Den.

Song lan nhanh hon anh sang
L&i tai t6i moi dang!

Chi méy thang sau khi thay vu sat nhap dau tién, LIGO cong bd
khéam pha vu sat nhap thi nhi cua hai H6 Pen nhé hon cach trai dat 1
ti 400 triéu ndm anh sang. Biét 1a chuyén bia khoi khoi, toi hoi dua:
“Cdch 1 ti 4 ma dén dich chi sau bon céch 1t/ 3 ¢c6 may thang thi
“bay” nhanh hon anh sang a?” Hoéi choi va cho LIGO ba hoa, nguy
bién thém, dai khai nhu: vi vu sat nhap thu hai xay ra truwoc vu thee
nhdt ca tram triéu nam nén... khéi hanh trude tir 1au, thanh ra, du &
xa, van dén dich cung mét luc, v.v... Nhung that bat ngo, LIGO
khong chon 15i thoat thdng minh, hop ly 4y ma hang hon tuyén bé:
Séng Hap Luc ¢6 toc d6 “nhanh hon 4nh sang” that do, rang “Song
Hdp Lurc tdi trdi dat 1au roi anh sang méi ldt dat vac mat dén.”

Tién si Imre Bartos cta LIGO tung ra loi giai thich nhu sau:

“Gravitational waves arrive at Earth long before any light does.
The reason is that the star gets in the way of itself.” "All of this stuff
tries to come out, including light, but it bumps into the star's matter
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and gets stuck until the whole star collapses. But gravitational waves
can pass right through.”

Anh sang dang “bay” gip moét tinh cau can duong thi hoic bi chin
hoan toan, hoic bi phan quang chéch di, d6i huéng bay, 1am gi co
chuyén mic ket & do, chd cho lic tinh cau sap tiém, méi ta ta bay
tiép!

Ron ngudi. Khdng ngd Iy luan phi vat Iy ¢én mic khé tuong tuong
nhu thé lai tir miéng mot ong tién si Vat ly.

Nhirng dung cu quan sat cuc Ky toi tan

Mot chuyén khd tin nira la céai kha nang ky diéu cua nhitng dung cu
quan sat thuc LIGO.

Séng Hap Luc LIGO “bat” dwoc rat yéu, va chi kéo dai dung 0,2
gidy, vy ma trén cai tin hiéu mo ho, yéu 6t ay, cac chuyén gia cua
LIGO lai thiy dugc day du dir kién dé phan tich va biét hét moi chi
tiét vé Song Héap Luc, tir géc nguon cia noé dén khoang cach ma né
da vuot qua trong khong gian.

R6i ho ké vanh vach ting li ting ti, rat ti mi, vé hién tuong nay nhur
sau:

“Séng Hap Lue ra doi khi hai Ho Pen nhdp vao nhau thanh mét. Ho
Pen s6 1 ¢6 khoi lwong 16n bang 29 lan khoi Mat Trei (MT), chiéu
réng 174 km. Ho Pen s6 2, |6n hon, bang 36 lan MT va réng 216 km.
Céai Ho Pen so sinh (sau vy sat nhdp) dang 1é phdi bang 29+36=65
lan MT, nhung hoi teo lai, chi con diing 62 lan va réng 372 km béi vi
mét 6 lwong “chat” Ho Pen — bang 3 lan khoi lirong mat troi — da
bién thanh Séng Hdp Luc hét roi.”
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Nhu thé, nhitng dung cu than ky cua LIGO, chi can cin cir trén mot
tin hiéu yéu 6t, hién hitu khong qua 0,2 gidy, va lan dau tién dwoc
phat hién... ma co thé nhin sdu vao vii try, thiy (va nghe duogc lubn)
bién cb hai H6 Den sat nhap, 6 noi cach Trai DAt hon mot ti ndm anh
sang, khoi can sy hd trg cua nhitng kinh vién vong ¢& Hubble hay
Fermi Large Area Telescope. Thé da tai qua rdi. Nhung LIGO siéu
hon nita, con cung cap kich thudc, khdi luong caa ca hai H6 Pen b
me va ly do sut ky oan udng cua H6 Pen “bé bi”, (mat toi mot khdi
luong “chat” H6 Pen to bang ba lan mat troi dé lam Séng Hap Luc
cha it sao!)

Nhan loai dang cham tién, loay hoay mii chwa “thdy” H6 Pen, phai
tao hinh bang céch dua trén nhitng bién dong, hién tuong xay ra
quanh n6, mé&i c6 tim hinh dau tién. Néu thuc sy LIGO ché tao duoc
nhitng dung cu téi tan, tinh vi téi mac ay thi chi can trung ra, mubn
may giai Nobel ma chang duoc. Bia dit ra song no séng kia lam chi
cho thém vat va.

Song cuaa Einstein?

Pé san pham cua minh thém gia tri va gay an tuong manh, cac khoa
hoc gia cua LIGO khang dinh rang Einstein chinh 1a ngudi dau tién
kham phé ra S6ng Hap Luc. Ho chi nhiin nhan nhan cong tim thay,
chuang to Einstein ding thoi. Ho ndi: Hon mét thé ky truéc, Albert
Einstein tién dodn sw hién hitu cia Song Hap Luc, nhung trueéc khi
c6 LIGO, khéng cd dung cu nao di chinh xdc dé bat dwoc céi tin
hiéu nho nhoi cua no.
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Chuyén Einstein dy doan su hién hitu cua S6ng Hap Luc c6 that,
nhung cu chi néi vé Song Hap Lyc cua cy, khéng dinh dang gi t6i
Séng Hép Luyc caa LIGO.

Nam 1916, Einstein viét rang hai thién thé trén quy dao c6 thé tao ra
Séng Hap Luc. Nhung sau khi kham pha duoc va hoan tat Iy thuyét
vé sy cAu thanh hap luc trong vii try, cu lap tic quyét dinh 1a Song
Hap Luc khong c6 vai trd gi trong thuyét nay nén khong nhic téi nd
nira.

bay la 1y do:
Khai thity, Einstein mo ta su ciu tao Song Hap Luc nhu sau:

“Much like a stone thrown into a pond, a change in mass will cause
a ripple in space that travels out from its source in all directions at
light speed. As it moves along, the ripple squeezes and stretches
space. We call such a disturbance a gravitational wave.” (American
Museum of Natural History)

Trong mot doan van von ven c6 vai ba clu, da thdy nhiéu diéu phi
vat ly. Thi du nhu nhén xet nay: “GIONG NHU thay hon da xuong
ao, su thay doi khoi luwong lam gon song trong khong gian...”

“Giong nhu” sao duogc! Su quan sat ciia Einstein thiéu chinh x4c, dan
t&é1 mot két luan sai lam.

(13

Hon da thay xubng ao, trong khi chim vao nudc di “xam ling”
chiém ngy mot khong gian twong dwong véi khéi lugng, hinh thé cia
n6. Luong nude bi chiém chd bi x6 di thanh song chay xa chd d4 roi.
Chuyén iy ding. Nhung néu hon d4 PA NAM SAN TRONG
NUGC, khi di chuyén khéng thay déi khéi lwong nuwéc, chi giy
nhiéu loan ving xung quanh né, s& khong tao séng.
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Céc tinh cau, thién thé da ndm sin trong khong gian, dau co ai thay
timg mén vao dé tao song nhu hon da thay xudng ao. Chinh vi thé
ma thir Song Hap Luyc Einstein tuéng tuong ra nho 1am, nho dén do
gin nhu khong céi gi c6 thé nhé duge nhu vay (almost impossibly
small) — nghia la sy hién hitu cua n6é dang ngo.

“Einstein may have predicted gravitational waves, but he had little
faith scientists would ever detect them. Gravitational waves squeeze
and stretch space only a small amount. In fact, it’s ridiculously,
horribly, almost impossibly small: a distance hundreds of millions of
times smaller than that of an atom.” (American Museum of Natural
History)

Toi nghiép Einstein! Lam sao ma cu c6 thé ngo rang céi tha Séng
Hap Luc “almost impossibly small”, “nhé chi bang mét phan tram
triéu lan cua mét nguyén tiz”, vao mot ngay dep troi nim 2015 lai
duoc cac nghién cuu gia cia LIGO tam dugc. Va ho con hoan hi
cdng bé rang trén cai gon song “nkhé dén 1o bich, khiép dam” dy ho
V6 dugc mot to Gidy Khai Sinh dinh kém, ghi rd kich thuéc, can
nang cua cha me, ctia em bé so sinh, va ca noi sinh cach Trai it hon
ti nam anh sang — con kem thém ti &m thanh nhu chim hoét lam bonus
nira co!
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Ngoai cai kich thudc qua nho dén do su hién hitu rat kha nghi, Song
Hap Lyc con “cé van dé” véi ngudn goc cia no.

Theo 1y thuyét cua Einstein: Cac khdi vét chat, khi di chuyén trong
khong gian, ép 1én “khong gian/thdi gian” tao ra Hap Luc va Séng
Hép Luc. Con LIGO thi lai doan quyét rang Séng Hap Luc ra doi
nhd hai H6 Pen nhép vao nhau.

C6i ngudn khac nhau rd rang dén thé ma LIGO ct nhat dinh d6 vay
cho Einstein cai toi la cha dé cua i song ma LIGO bat dugc, dé dé
trang giai Nobel. Khé than ong cu chiu ham oan!

Khong cia Einstein thi cta ai?

Tién si Kip Thorne, tac gia cta 1y thuyét vé “Séng Hap Luc”, trudc
khi di Stockholm nhan giai Nobel, cao hung tiét 10, trong mdt cudc
phong van, toan bd cac bi mat hau truong cua thanh tich “khdm pha
dwoc Séng Hap Lie”. Ong bat mi mot chuyén t6i doan 1a cac khoa
hoc gia ctia LIGO khong bao gid mudn cho thién ha biét.

Ong ké rang chinh 6ng di tién doan Séng Hap Luc sinh ra khi hai HS
Pen sat nhap, ding nhu LIGO kham ph4, va rang chuyén nay éng da
viét trong mot tac pham ndi tiéng nhan dé&: “Black Holes and Time
Warps” phat hanh nim 1994, trong Loi Néi Pau éng mé ta day du
hién tugng hai H6 Pen, cting c6 khéi luong 25 1an mat troi, khi nhap
lai thanh mot da ton 3 khoi liwong mat troi dé sinh ra Séng Hip Luc
(Y chang con sd khdi luong Séng Hap Luyc ma LIGO kham pha).
Ong x4c nhan rang ong da viét 1oi tién tri nay tir nam 1984, khi dang
huong tuln tring mat tai Chili.
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Cha biét do thuc tha, ngay tho hay thuan tdy vi ham khoe khoang, TS
Thorne da gian tiép tra 1oi cau hoi chinh cua toi: Bang cach nao ma
cac khoa hoc gia cua LIGO chi can cdn cir trén mét tin hiéu yéu ét,
hién hizu khong qué 0,2 gidy, va lan dau tién dwoc phét hién... ma c6
thé nhin sau vao vii tru, thdy teng chi tiét bién c6 hai Hé Pen sat
nhap, ¢ mot noi cach xa Trai Pdt hon mét ti nam danh sdang, lai con
cung cdp dwoc kich thiéc, khéi lwong cua ca hai Ho Pen bo me va ly
do sut ky ciia Hé Pen “bé bi”’?)

Cau tra 10i 12 ho khong thé, va ciing khong hé 1am duoc chuyén
hoang dudng dy. Toan bo kham pha cia ho chang nam trong tin hiéu
nao LIGO bit dwgc ma di xuat hién ranh ranh trén gidy trang muc
den, trong phan m¢ dau cudn séch caa mot khoa hoc gia tré, sang tac
trong thoi gian hanh phuc nhat cia chang, xay ra cach day hon 3 thap
nién bén xu Chili.

Nghia la cac khoa hoc gia cia LIGO chi cop dé vai doan trong sach
cia Tién si Kip Thorne théi, cop dé rat ty nhién, thoai mai, cong
khai, lai con c6 nhd y gitr nguyén con cai mon “3 solar masses of
GW?” lam bang chiing hung hén dé mé mét cho nhitng ai con ngo
chuyén chém chia nay khong co that.

Thé co vui khong! Chung ta dang dugc chiing kién mot canh hiém cé
trong lich sir: Mot nhom nguoi ché tao hang gia dé ban kiém loi. Ho
khéo rao hang, thanh cong, duoc ca loi — tién dau tu do vao hang san
xuit LIGO &0 &0 — lan danh — khoa hoc gia cua LIGO doat giai
Nobel. Rbi trong budi 18 an mirng long trong c6 hop béo, vi truéng
nhém thuc tha ké vanh vach day da chi tiét vé dién tién cua tro san
Xuat hang gia nay, tha that nd chi 13 mot san pham 6ng tudng tuong
tir cach ddy nhiéu thap nién. Nghe xong, cir toa vo tay ram troi dé
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chdc mung, truyén théng bao chi tGi bui thau hinh, viét bai loan
truyén tin sét déo di khip nim chau, bdn bién, cho nhan loai duoc
vui chung.

Va quy dng ba trong hoi dong tuyén trach giai Nobel tiép tuc séng
nhin gitra hao quang tri tué. Khéng cd vi nao nhay lau tu van vi 15
trao duyén lam tuéng cudp.

Chuc mirng va chia buon

Véi quy vi nhiét thanh ang ho va thé chién dau tsi ly su cin cudi
cung dé bao vé gia tri “kham pha” cua LIGO... xin chic mung quy
vi!

Quy vi di tim duoc mot khoa hoc gia tai ba 13i lac gip triéu lan
Einstein. Einstein chi tién doan su hién hitu caa mét loai Séng Hap
Luc “nho khiép dam” trong vii try. COn Tién si Thorne thi c6 kha
nang nhin thiy va mo ta ting chi tiét hién twong S6ng Hap Lyc chao
doi, biét n6 do céi gi sinh ra — hai Hé Pen — va nhiing cai 4y da hanh
dong thé nao — sat nhdp hai thanh mét, rat tinh tiz, tho méng, phang
phdt niem hoan lac cua tuan trang mdt — & mot noi xa Trai Dat hon ti
nim anh sang. Va 6ng ta da thay hét moi chuyén 30 nam... frwéc khi
c6 sy hién hitu cua nhitng dung cu quan sét tdi tan cua LIGO.

Véi nhimg dtra tré yéu nganh vat 1y trong twong lai thi chi biét gui
tGi cac em 10i chia budn va ndi xot thuong. Nhiing cai goi 1a “kham
pha” hdo huyén, bip bom — nhung dugc deo toong teng nhitng huy
chuong sang chéi — nhu thé nay s& lam phi thi gio, ning luc, 1am van
duc tam tri cac em khdng biét dén bao gio.

Thoi thi danh gui cho c&c em vai loi dan do, may ra...
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Néu chiu khé nghién ctru vé su lan téa cua anh sang, cac em sé biét
la nhitng tia laser cia LIGO bi chin dong vi nhitng dot song hinh
cau cria anh sang phat khoi tir nhitng tinh cau, thién thé phat nd
hoac bung chay.

Séng anh sang nam chung trong mot khéi song lon duoc goi 1a “séng
chan dong” thuong lan téa tic khac sau mot vu nd bung.

Nam gitra khéi séng chan dong va 1an 16n véi vo luong song vi phan
tir hién htu trong khéng gian, n6 — va thuong chi mot minh nd — tac
doéng dugc vao nhirng tia laser cta LIGO, tao ra nhirng tin hiéu cac
khoa hoc gia & day tuong 1am 1a Séng Hap Luc.

(Thang 10/2017)
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MOT SAI LAM DE THUONG CUA ALBERT EINSTEIN

Nhitng em bé td mo, lan dau tién ngudc mit 1én troi, thiy tring sao,
lap tic nay sinh wdc mubn tham hiém cdi ménh méng & cudi, & xa
hon tim mat minh.

Lén [én, y thire duoc kich thude Vi Tru va gidi han cua doi nguoi,
biét dwong dai dan téi mot tinh cau co thé doi hoi su ndi tiép cua
mudn tridu kiép nguoi. Tinh ra va that vong. U'dc mudn chi con la
wéc mo vuong van noi nhiing truyén khoa hoc gia tudng huyén hoic
vé& ra hinh anh mét con tau ky diéu: mgt ngay kia khoa hoc tién bg,
hanh khach dap phi thuyén du lich téi tan sé lot vao cdi thoi gian
ngieng tréi, co cude doi dai vo tan, tha hé chu du khap cuing vii tru.

Mo ude nhung ngam ngui theo cau hat cua Pham DPinh Chuong: “...
chi 1a gide mo théil”

Ngay 14 thang 3 nam 1879, m¢t thién tai vat 1y chao doi. 26 nam
sau, Albert Einstein bat ngo tang cho tat ca nhitng ngudi t0 mo trén
thé gian mot mon qua quy hon phép la. Chang cong bd hién tuong
thoi gian thay déi téc dé co that va da tim dugc phuong thire bat thoi
gian phai ngung troi.

Dya vao may hinh v& va mot s6 bai toan, Einstein kham pha duoc 18
huyén vi caa dét troi: Thoi gian thay déi téc dg trong con tau di
chuyén. Tau chay cang nhanh thi thoi gian cang cham lai. Khi tau dat
téc d6 anh sang, thoi gian nging troi.

Thuyét “Twong Déi Diac Biét” (TPDB) tom tit nhu sau:
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Hinh 1

Hdy twéng tirong ¢6 mét toa tau, trén tran treo ngon dén & diém A,
mgt hanh khach K ngéi trong toa va mét quan sat vién Q dimg trén
mdr dat.

Khi tau d@img yén, khach K thdy dnh sdang den phdi vuot chiéu dai |
dé dén diém B trén san tau. Quan sat vién Q ciing thdy nhu vdy.

Nhueng khi tau chay, Q nhin thdy dnh sdng dén phdi viret chiéu dai
I’ (doan AC) méi dén san tau, ¢ diém C. Trong khi d6 khach K van
chi thdy dnh sing dén chiéu thang goc xuong san tau, nghia la chi
can vuweot mét chiéu dai NGAN hon, van bang [ (nhw doan AB hay
DC), la toi dich.

Toc dé anh sang khong d@oi, | va I’ dai ngan khac nhau, nguoi dimng
trén mgr ddt thdy anh sang mat nhiéu “théi gian” hon dé vuwot I'.
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Nhur thé — Einstein két lugn — “don vi thoi gian” trén mat dat khéc
“don vi thoi gian” trén tau.

Tau cang chay nhanh thi AC cang dai, cach biét gi@a [ va I’ cang
l6n. Bén mét téc dé ndo ds, mét phit trén tau sé dai bang mét niam
trén mat dat, thi dy thé. Néu tau dat téc dé &nh séng, thoi gian trong
long tau (so vai thoi gian trén mdr dat) sé nging troi.

Ban biét ti day 1a du.
(Nhitng bai toan 1ap thuyét caa Einstein s& dugc ghi & cudi bai)

Nhan loai d6n nhan thuyét véi tm trang cua nhitng tin d6 thinh linh
nhan dugc an sung, phép la tir Thuong DE.

Moén qua tuyét voi hon ca cBi Thién Thai ma lau nay chi Ia chuyén
hoang dudng con nguodi tudng tugng ra cho doi thém dep.

Mot ngay trén Thién Thai bang trim nam trén tran thé. Nhung trong
cBi riéng cua con tau bay nhanh bang anh sang, thoi gian ngung troi,
hang triéu ti nam hay vo lugng thoi gian qua di, hanh khach khong
gia thém mot sat na! Thién Thai hoa ra nho nhoi, xoang xinh!

Téc gia cua cbi Siéu Thién Thai nay lai 12 nha bac hoc vi dai nhat
trong lich sir loai ngudi. Ngoai phan hinh vé, 1y luan 1ap thuyét, con
¢6 nhitng phuong trinh toan hoc dé tinh that chinh xac d6 no ra (hay
tdc d6 cham di) cua thoi gian trong tng véi tée d6 con tau.

R0 rang day khong phai chuyén huyén hodc ma la mot sy that vat ly.

Tur ngay d6 cac khoa hoc gia nd luc nghién cuu, thi nghiém, chiing
minh thuyét dung. Mot nhom thi nghiém biang cach dé mot dong hd
nguyén tir trong 10ng mot phi co (hay héa tién, phi dan gi d6) bay
that nhanh va thdy qua nhién déng hd chay cham lai. T4t ca nhitng
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chd nghich 1y, phi ly cua thuyét ciing dugc giai thich 6n thoa nho
nhiing hiéu ung (effect), bién ung (transformation) do cac khoa hoc
gia lay lung tim ra.

Tom tat: thuyét hoan toan dung. Chuyén con lai 1a dong mot con
tau...

Nhan loai wéc mo. Cac khoa hoc gia xay dip cho niém mo uéc Ay to
thém. Phi thuyén bay nhanh nhu anh séng thi thoi gian dang lai. Néu
|6 n6 bay nhanh hon anh sang thi sao? — Lai c6 ngay loi giai thich
lam giac mong 1on hon boi phan: Néu vuot téc dd anh séng, con tau
s& bay nguoc thoi gian, tién thang vao qué khiz.

Nghia 1a thuyét Tuong D6i Pic Biét cua Einstein con mé ra mot 16
trinh thénh thang cho nhitng con tau ky diéu tha hé du hanh xudi
nguoc trong thoi gian.

Chinh con tau xuyén thoi gian 4y da dan t6i vao ngd cut, thinh linh
phai déi dién véi mot su that tran trudng khién mong 16n vé tan tanh.

Mot ngay trong thang ba nam 2006, t6i phai tién dua nguoi ban than
qua doi vi bao bénh. Chiéu vé, tho than trong vuon, thuong tiéc qud,
lan than mo tudng mot con tau bay vé quéa kha dé gap lai ban toi,
nghe ban cuoi ndi thém mot lan.

Roi lan than hon, dem thuyét Tuong i Dac Biét ra nghién ngam
lai, d¢ ting cudng niém tin rang trong twong lai, nhitng ai Mat nguoi
than s& may man hon minh, chi cin mua vé, ddp con tau bay nhanh
hon 4nh sang, 14 tha ho tai ngo ¢ tri.
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Nhung luc nhin k¥ lai hinh v& 14p thuyét caa Einstein thi ngd ngang,
chung hing. N6 pham nhiing sai 1am nghiém trong, 1am thuyét sup
d6 hoan toan.

Tia sang chiéu tir dén A xudng san tau & C — tao thanh duong chéo
AC ma Einstein tin 12 ngudi quan sat ding trén mat dat nhin thay khi
con tau di chuyén — khong hé co trong Itc thi nghigm.

Noi chinh xac hon: AC khéng hién hiu cung lac véi AB (tia sang
tr dén chiéu thang goc xubng san tau ¢ B), nhu Einstein tudng
tuong.

Trong khi thuc hién thi nghiém trong tri twong (thought experiment),
Einstein 3 pham nhiing sai lam nay:

A) Khéng ap dung nhiing luat chi phdi thi giac.

B) Tudng tugng mot moi truong khong day du, b sét nhiing chi tiét
t6i quan trong dan toi nhitng nhan xét, suy dién sai lam.

C) Khéng tn trong nhitng luat, nhitng nguyén tic vé chuyén dong.

Pé tim su that, ta 1am lai thi nghiém mot cach can trong hon. (Hinh
1A)
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p

L I
Hinh 1A

1) Toa tau bat dong. Ngudi khéch K trong toa thay anh sang dén
tir A chiéu thang xuéng san tau & B.

Quan sat vién Q ding cach xa toa tau, thi du mét dam, cling nhin
thdy giéng hét nhu vay. Chi khac — va déy 1a diém tdi quan trong:

Q thdy anh séng va toan thé toa tau sau khdch K diing 1/186282
cua mét gidy 1a thoi gian can c6 cho hinh dnh toa tau vieot
khodng cach mét dam, dén mat Q.

2) Khi tau di chuyén: Thi du dung 8 gio sang tau dén vj tri
VT1. (Hinh 2)
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Hinh 2 — Toa tau ¢ vi tri VT1- dung 8:00 gio sang
Pung khoanh khic d6, K thay tia sang AB.

Nhung phai doi t6i 8 gio + 1/186282 gidy Q méi thiy toa tau va
tia AB. Thdy ding tat ca nhitng diéu K thdy, chi cham hon.
Nghia 14 Q thdy mét hinh anh toa tau trong qué kht.

Va khi Q thiy AB thi toa tau thuc si da di chuyén téi vi tri VT2
roi.
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3) Tai vi tri méi VT2: Dén A t6i diém D, chiéu mot tia sang
thang goc xuéng C, (A thanh D va B thanh C). (Hinh 3)
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Hinh 3 — Toa tau ¢ VT2 — sau 8:00 gio sang

Khéch K lap tac thay hinh anh tia sang tir dén ¢ diém D chiéu
thang goc xudng san tau ¢ C.

Sau 1/186282 giay, quan séat vién Q ciing thay hinh anh cua tia
sang DC. Nhung chinh lac d6 toa tau da di chuyén, xa chén cii:
D dadén F va C da d&énE.

Hién tuong ay tiép dién cho t6i khi tau ngung chay.

Subt tién trinh caa thi nghiém, khéng hé thay AC xudt hi¢n nhw
mét thanh té quan treng cia thuyét.

Vi 4nh sang dén lan toéa v& moi huéng, tia sang AC c6 tht,
nhung n6 hién hiru vao nhitng thoi diém hoan toan khéng ich loi
gi cho ly luan lap thuyét caa Einstein. (Hinh 4)
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Hinh 4

Dung A lam tam diém, vé mot vong tron ban kinh AB.

AC gap chu vi hinh tron ¢ B’.

Diéu d6 ¢ nghia 1a: Khi 4nh sang dén chiéu tir A xubng téi san
tau ¢ B thi cung luc cfy, tia sang hwong vé C, chi méi vuot duwoc

doan A — B’. Poan “B’— C” chwa cé. Chiéu dai AC chua hoan
tit, AC chua hién hitu.

Khach K thay A — B va A — B’ cing luc.
Sau 1/186282 gidy, quan sat vién Q ciing thay hét nhu vay.

Chuyén gi xay ra khi, mét sat na sau d6, A — B’ tr¢ thanh AC
(nghia 1a tia sang khoi hanh tir A da t6i C), duong AC da hoan
tat, hién hiru?

Luc d6, A di di chuyén d&én D, va B dén C. Tia sang A — B dd
bién vao qua khir.

Vira xuat hién tire khic 1a A — C va D — C (4nh sang méi chiéu tir
dén & D xuéng san tau ¢ C) (Hinh 5)
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Hinh 5

Khéch K, quan sét vién Q, ké trudc ngudi sau, déu thay AC va
DC hién ra cung ldc.

Nhu thé, subt cudc thi nghiém, khéng khi nao c6 hién firong:
trong ciing mgét thoi diém, K chi thdy AB va Q chi thay AC.

Khéng xay ra trong thi nghiém va cling khong bao gio xay ra
trong Vii Truy, Vi thi giac bi chi phdi boi nhimg dinh luat nay:

1) Quan sat mot vat thé tir khoang cach khac nhau, s& thiy hinh
anh vat thé vao hai thoi diém khac nhau, mot truéc, mot sau,
khdng thé cung ldc.

2) Hinh anh nhdn diroc xudt phét tiz ciing mét nguon, mét v tri.

Pung & dau ciing phai thay vi tri gdc. Ban thiy xe minh dau trudc
nha thi tat ca cac vé tinh GPS déu thay n6 ¢ ding chd do, khong
dau léch sang nha hang xém. Anh sang tir dén A chiéu xudng san
tau & B thi hanh khach K va bit ct ai, ding bat ctr chd nao, ciing
phai thiy nhu thé. Néu quan sat vién Q, ding ngoai toa tau, lai
nhét quyét bao ring anh ta thy tia sang iy chiéu xudng diém C,
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thi can bat di kham mit cdp ky. Einstein tin anh chang mit mii
kém nhém nay, dung dir kién anh ta cung cip dé lap thuyét, nén
pham nhitng sai 1am chi tu.

3) Hinh anh nhédn dwoc 1a nhitng ban sao cua nhau.

Kich thudc, goc canh c6 thé khac, to nho tiy khoang cach, nhung
tuyét d6i gidng nhau vé chi tiét. Khéng bao gior c6 chuyén khach
trén tau nhin thiy cdy cot giira 1ong tau thang dimg, con nguoi
quan sat trén mat dat lai thay n6 dung nghiéng léch, tréo ngoe,
nhu AC.

4) Khodng céach xa gan 1am hinh dnh bj bién dang: gan thdy lon,
xa thdy nhe.

Bao rang khach K ¢ gan thay tia saing AB ngén, con nguoi quan
sat Q dung xa lai thdy cuing tia sang iy dai ra thanh duong AC, 1a
chuyén phi vat Iy, khdi hai.

Khong biét hoac khong quan tim dén nhiing dinh luat thién nhién
ay, Einstein dd tuong tuong ra tia sang AC dé lam nén so sanh
véi AB va lap thuyét. AC khéng c6 thuc, tam giac vuéng ABC dé
tinh toan cling ti€u tung, 161 theo thuyét Tuong bdi bic Biét
xudng tuyén dai.

Bao rang ly thuyét nay nhu toa lau dai xay trén cat 1a con vi cam
tinh riéng véi 6ng Kién tric su ma ndi tét cho no. Lau dai cua
Einstein, thuc su, khdng cd néi mot vién da, vién gach thi thiét
nao. N6 1a dam khoi swong tu trén mot nén méng ao.

Thuyét 1a mot cau tric phi vat ly, nhung ban hoa do thi dung Ién
hinh anh mot 1au dai nguy nga, trang 18, hing vi nhat thé gian. N6
dua ta vao gidc mo nhan loai chwa tirng c6: Chi véi vai hinh vé
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don so, dam phép tinh, con nguoi nho bé co trong tay phuong
thize dieu khién, bién d@oi ca nhip van hanh cia thoi gian, mét san
pham huyén vi ciia Tao Hoa. Ai nghe ma khong thich mé toi!

Einstein 1a khoa hoc gia c6 tdm hon thi si. Tuong Dbi Dic Biét 1a
ly thuyét ngdy ngd, vién vong, phi ly, gia tri khong hon mot
chuyén tim phao... nhung lai 12 mot bai tho tuyét tac.

Cu dang kinh, dang phuc lic dung, da danh, khi sai van khién ta
mén yéu, ngudng m Vi céi sai ay lién quan dén mot van dé ménh
mong, vi dai ludn lam ta bang hoang, choang ngop.

Einstein cho nhan loai nhin thay c8i v cung nhé caa nguyén ti,
phan tir. Cu lap thuyét twong ddi. Cu giai thich duoc phan quan
trong nhat trong ly do tao sinh Hap Lyc... roi ngay ca lic sai
lam, 13n 16n nhat, van cho nhan gian mot gidc mong tuyét voi.

(4/9/2021)

Xe ltra chay véi van toc v, do do6, sau thoi gian t dd chay
duoc khoang duong | = vt. Khach ngdi trong tau thay énh
sang chiéu thang goc tir tran xudng san (AB) nhung ddi Voi
ngudi diung dudi dat thi anh sang tir ngon dén trén tran xe da
phai “du hanh” khoang cach I’ (AC).

Vi van téc anh sang la ¢, 1’ = ct.

Mat khac, theo dinh ly Pythagore:



LE TAT PIEU| 124

1" vt

=N Bt

Dodo: ct = V1% + V2 12

R (1)

Déi voi hanh khach trén xe, thoi gian qua chi 1a thoi gian
can thiét dé anh sang di tir tran xe xuéng san xe:
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T=1/c (2)
Chia (1) cho (2), ta co:

t 1

- [ hogc: ¢/ T =1/ (1-Vc?)]
T N (1= V2Ic?)
H¢ qua cta phuong trinh trén la:

— Néu xe lra khong chay, v = 0, t/T = 1, tirc 1a du déng
dudi dat hay ngdi trén tau thi thoi gian qua ciing vay.

— Xe lira chay cang nhanh, v cang gan c, thi t/T cang lén,
tac thoi gian qua dbi voi ngudi dimg dudi dat so voi thoi gian
qua d6i v&i nguoi ngdi trén tau cang tro nén chénh léch.
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CUU CAP MOT PHUONG TRINH TOAN HQC THAN QUEN

Hom nay, ra ban di ciru khdn, pho nguy.

Ta ra tay ctu mot phuong trinh toan hoc dang 1am canh ngat nghéo.
N6 bi tinh nghi sé pham t6i pha hoai dan toi sat nhan. Néu dugc
minh oan, hoan toan vo toi, thi lai lap tic 1anh an... tir hinh.

D6 1a phuong trinh: Pwong dai bang vdn téc nhan véi thei gian: D =
v t, vO cung quen thudc.

Phuong trinh tim thuong, gian di, khi can tac khic dén nhanh nhu
tryc giac. Ludn ludn cho két qua chinh xac. Pén véi ta tir bac tiéu
hoc, & cling ta sudt doi.

Va & cting nhan loai cho dén ngay tan thé.

Vay ma, mam tai va da nay sinh tir nam 1905, khi Einstein kham pha
dugc thuyét Tuong D6i Bac Biét (TPPB) chting minh rang thei gian
gian ng duotc.

Luc d6, khong mot ai nhin thy céi twong lai ti thui, diy chéng gai,
min biy cho doi “cé Phwong Trinh” — ¢t goi thé cho n6 than
thuong, dé hing say citu giup.

Chinh chang Einstein — 26 tudi — ciing khong biét minh dang vo tinh
hai doi nang. Khi lap thuyét, Einstein van nho cd giai giom may bai
toan, nhu thuong 1€. Canh dinh ly Pythagore diém dda, hao nhoang,
cd binh di, khiém cung, 40 ba ba chan dét, nhung van hién ngang Ia
cot chdng troi, gilp céi thuyét lung 13y nhat thé gian ding vimg nhu
ban thach.



MAY cOI vO CUNG | 127

Tram nam tr6éi qua trong thanh binh, an lac.

Cho téi mot ngay cd ga to mo toc mach, doc thuyét cua Einstein mé
qua, mé nhat 1 cai vu bay nhanh bang anh sang thi sé tuoi tré muon
nghin niam, 15 gia roi thi dugc ngung gia thém, ciing d& nghéo. G&
ngdi mo mot con tau siéu quang, roi giat minh, thay c6 Phuong Trinh
c6 thé pham toi tay troi, hodc sé tan doi, bo xac trong mot toa tau
xuyén vil tru nhu thé.

Thay canh vui hoa dap lidu chic chan c6 ngay s& xay ra, g& hoang
kinh, nén trong vudn chiéu nay, xin com bung nuéc rét, ca phé ca
phao dam da dang 1én, khan cau ban gilp mot tay ciu khd, ciu nan
cho.

Khong gian nan nguy hiém gi dau. Toi sé& di tién phong, x6ng thang
vao tran dia. Ban thanh thoi 4n binh bat dong, lam hau phwong 16n.
Chi thinh thoang gat gu dong y mot phat, gui ra chién truong, la
chién si tién tuyén duoc khich 18 tung birng, tinh than 1én cao chot
vot. Néu lau lau chiu ting vién thém cho mot cau “anh néi chi Iy”
nita thi 6i thoi! Hao khi quan ta s& ngit troi, thé manh nhu ché tre,
xudng Dong Dong tinh, 1én Poai Doai tan!

Thé tran da bay xong roi:

Phuong trinh ¢ ba thanh phan gin bd sinh tir v6i nhau: Puong dai
(hay khodng céch) — vén téc — thoi gian. Thiéu mot, khdng thanh
phuong trinh. Thiéu thoi gian, phuong trinh hoa v6 nghia.

Thuyét cua Einstein day rang: téc 6 anh sang khién thoi gian nging
troi. Nghia 1a khi v = ¢ (van téc anh sang) thit=0. Dodo D=cx 0 =
0.
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Khong con ti ti thoi gian (t) nao dé tao duong dai, khoang cach (D).

Anh c6 tai chay 300.000 cay s6 mot gidy, nhung thiéu mot gidy hay
chi mot sat na thi, anh sé té liét, chét dung nhu Tir Hai.

Thanh ra khi phi thuyén dat téc d6 anh sang, trong toa lap tac dién ra
mot canh tugng kinh hoang:

Hanh khéch khong thé vao phong vé sinh, doc sach bao, dn udng hay,
tham chi, thé ra hit vao. Tiép vién khéng thé phuc vu hanh khéach va
phi cong ciing mat kha nang diéu khién con tau vi ding tim hét roi.
C6 vi nao nhanh tay bam dwogc nat diéu khién ty dong thi ciing chang
ich gi, vi dong dién nudi hé thong nay ciing ngung chay luén.

Anh sang ciing khong thé roi khoi bong deén. Toa tau tdi thui.

Khbng mot ai, mot céi gi cuc cua duoc Vi “khong co thi gio” (dung
nghia den) dé nhuc nhich!

Con tau khong ngudi 1ai 4y s& dem theo hanh khach, phi hanh doan,
it nhat hang tram nguoi, lac ludn trong khong gian, rdi tan bién vao
cdi vo cung.

Chi vi cai ly thuyét caa mot thién tai va su chinh xéc tuyét déi cua
mot phuong trinh!

C6 thuc thuyét va phuong trinh s& hop luc gieo tai ric hoa, tan pha
nhitng phi thuyén tham hiém vii try, tiéu diét mudn ngan sinh mang?

Tim cau tra 16i, khoi dau, hdy thu nho van dé, tap trung vao hoan
canh éo le dac biét cia c6 Phuong Trinh.

1) Néu thuyét Einstein dung (nhu hau hét cac khoa hoc gia cong
nhan), Phuong Trinh tinh toan ciing dung, nhu thuong 1€, va tai hoa
xay ra that, thi Phuong Trinh pham t6i déng I6a phé hoai, sat nhan.
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2) Néu thuyét dung, thoi gian dung lai that, nhung trong toa tau ba
con van di lai thong dong. Tai hoa khong xay ra. C6 Phuong Trinh
sai bét. Thé thi ciing tan doi. Danh du, sy nghiép va tinh mang caa
mot phuong trinh ddt ca trén su chinh xac cua nd. Mot phuong trinh
sai, du khong bi 1én &n tir, vi tu trong, cling phai ty xt ly thich dang,
khong thé kéo dai kiép sdng vat vuang, v tich sy, khong ai dam tin
dung.

Ctu ¢, luc nay, chi c6 mot cach: tim ra viing nguy hiém — noi thoi
gian gian no tung hoanh — dé khuyén ¢ di dang can trong, tranh lac
vao tur dia.

Ving thoi gian hiém ac 4y, theo tin tinh béo caa Einstein, luén ludn
hién ra trong long con tau bay nhanh nhu anh sang.

Ta biét xung quanh va chinh than tau thuong xuyén c6 sy hién dién
cua thoi gian binh thudng — thoi gian bat bién cua Tao Hoa. Vay thi
dau 1a ranh gi6i gitta thoi gian thuong va thoi gian gidn no cua
Einstein?

Pé tra 1oi, ta phai diéu tra theo diing phuong cach Einstein lam thi
nghiém lap thuyét.

Einstein ding ngudi quan sat dé thau thap dir kién. Ta ciing thué ba
quan sat vién diéu tra, tim sy that.

Khéc véi Einstein, bat quan sat vién nhin anh sang, khé qué, ta chi
nho ho nhin mét cay cot cao tam feet, gitra Iong toa tau. Nhin tir ba vi
tri khac nhau:

1) Quan sat vién s 1 (Q.1) diing st canh cot.
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2) Quan sat vién thar 2 (Q.2) dung cach toa tau khoang maot dam.

3) Quan sat vién thir 3 (Q.3) dung xa bao nhiéu ciing duoc, mién la
con thy con tau.

Dé thdng nhit hanh dong, ding tam gid sang, ta bao ho cung nhin
cay cot, rdi bao cdo, thiy sao noi vay.

Q.3 ding xa qu4, than phién 1a ca cot 1an tau nho bang cai cham, 1an
vao nhau.

Q.2 dting gan hon, thay toa tau bé bang hop diém va cay cot nho nhu
que tam.

Chi mét minh Q.1 nhin thay cay cot cao du 8 feet.

Nhin 1a cam nhan moi vat bang mat, Q.1 ciing nhu Q.2, Q.3 déu chi
thdy mot hinh anh cuaa cay cot. Nhung a0 anh cay cot cua Q.1 gan
Vi su that — se thdt vat Iy — nhat.

Ta c6 thé két luan: vi tri quan sét tot nhat 1a ¢ ngay canh, sat vai vat
thé can quan sat. Ding xa, ngoai tau, du tinh mat, van khdng thay noi
mot su that vat ly gian di 1a kich thude dung cua cay cot.

Dé tranh 16i két luan voi vang, ta lam thém vai thi nghiém cho chic
an.

Dén day, nhu Einstein, ta chi méi str dung thi giac caa quan sat vién.
Mdi nguoi con du bén giac quan nira. Ta ding thém hai, ldp thuyét
twong doi cho thinh gi&c va cho xUc giac, dé kiém tra, xét nghiém kg
hon.

8 gio sang, cho nd mot qua phéao cdi (phao dung), hoic bom hang
nhe.
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Q.1 (nhu hai quan sat vién kia, trang bi giap tru bao vé day du) dung
sét chd no.

Q.2 duang cach mot dam. Q.3 cdch xa khoang tram feet va bit tai —
khong thinh giac — chi dung xdc giac.

Vi dung canh chd né ldc tam gid nén dung gio 4y, Q.1 nghe tiéng nod.
Trong khi d6 Q.2 bao c4o nghe tiéng nd vao lic 8 gio + 5 giay.

Q.3, bit tai, khdng nghe tiéng n6, nhung cam thiay manh bom bay téi
dap 1én 4o giap llc 8 gio + 2 gidy. (Ciing stc ép 4y, Q.1 da cam nhan
duoc ngay tur IGc 8 gid, nho dung sat chd nd).

Nhu thé, trong thi nghiém ap dung thém hai thuyét twong d6i méi
(mat dya trén thinh giac, mot trén xdc gi4c), ta van thay ban bao cao
cua Q.1 ding nhat, gan sy that nhat, nho vi tri can ké vy né.

Vay c6 thé yén tam vé két luan: “vi tri quan sat tét nhat, cho két qua
chinh xac nhat, 12 ¢ that gan vdt thé duwroc quan sét.”

Quan sét nhitng bién chuyén vat ly trong mét con tau di chuyén, con
vi tri ndo tt hon 1a chinh ngay trong toa tau. Vay, theo dung phép thi
nghiém trong tri twong (thought experiment), ban va t6i cung dap
chuyén tau tham hiém khong gian, vira 1a hanh khach vira 1a quan sét
vién.

Truéc hét ta thay phi thuyén tir luc cit canh cho dén luc dat téc do
siéu quang, ludn ludn dung thoi gian thuong — thoi gian caa Tao Hoa
— dé D = vt rdi D = ct. Phai c6 t — mot gidy — dé c6 van toc 299792
km/s.



LE TAT PIEU | 132
Ta thay gi khi phi thuyén dat toc do anh sang?

O van téc 4y, theo Einstein, mot ving khong gian gidn né duoc tao
sinh trong long tau. Nghia la ¢6 hai loai thoi gian khac biét ¢ sat canh
nhau, hay, chinh xac hon, thoi gian thuong vay kin thoi gian Einstein
dang tran ngap toa tau.

Vay chd nao la ranh gisi phan chia?

Thoi gian khéng mau sic, vo anh, vo hinh, vo thé chat, khdng mot
giac quan nao cua ta cam nhan dugc. Chi c6 cach doan ranh gidi
phan chia dua vao vung lan toa, hay n6i ndm na la theo “budc chan
xdm lang” cia thoi gian thuong.

Trén duong xam lan, né ludn dé lai bang ching, dau vét cu thé.

San tau, tran tau, 1a nhiing thanh phan cua than tau. Tau toi dau, phai
theo sat ndt ti d6. Nhitng hang ghé caa hanh khach, phi cong, bi gan
chat xubng san, ciing khéng dam “tré tau” mot sat na. Hanh khach,
tiép vién, céc sinh vat trong tau, ty do di téi di lui, hoac nim yén ngu
bat dong, nhung néu can tinh duong xa di “bay” dugc trong khong
gian cua tat ca, van phai nho ¢6 Phuong Trinh D = ct = 299792 x t,
giong hét phuong trinh tinh cho con tau.

Ban tinh mét, thay mot hat bui ling lo trong khéng gian, tuéng nhu
nd dang thanh than, khdng mot chut voi vang. Nhung noé ciing dang
bay nhanh nhu anh sang ddy, dé khi tau dép xudng phi truong, vao
bén dau, n6 vén lo lung trong toa.

Céac phén ta, nguyén tir trong long hat bui ciing chia sé tirng sat na
trong sudt cudc hanh trinh.
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Khong thy lan ranh phan chia, chi thay thoi gian thudng da xam
lang toan dién, lan téa khdp noi trong long tau, chiém ngu ca nhiing
vung nho nhoi trong tirng hat phéan ta, nguyén tir, hach tam.

N6 khéng chira mot khoang tréng nao cho thoi gian gidn no cua
Einstein.

C6 Phuong Trinh dugc tu do, an toan du hanh khép vii tru. Noi nao
¢ dén ciing co thoi gian bat bién cia Tao Hoa tréi mién man gidp
nhitng bai toan cua co chinh xac muén doi.

S& c6 nguoi khong chiu ndi sy that phii phang 4y, thic mac:
“Einstein néi rang “ddi véi” thoi gian cua quan sat vién dung trén
mat dat, ngoai tau, thi thoi gian trong tau ngung troi. Chir thuc ra
trong tau, nd van ¢ troi nhu thuong thi sao?”

— Xin thua, chuyén twong dbi ¢ ddy, ching t6i di lo chu dao roi.
Thoi gian troi qua than thé quan sat vién trén mat dét ciing chinh 1a
thoi gian binh thudng dang trdi qua than tat ca cac con tau. Than tau
phai ding thoi gian binh thudng dé husong phuc loi cia phuong trinh
“Puong dai bang van toc nhan voi thoi gian”, dé khi dat toc do
299792 cay sd/gidy thi biét chic da bay nhanh nhu anh sang.

Nhu thé thoi gian trén than tau ciing 14 thoi gian cia quan sat vién,
du déng ¢ Vi tri nao trong vil tru. Ma thoi gian dy di lan vao, tran
ngap ca 1ong tau rdi. Cung maot thir, mot loai, ¢ cai gi khac nhau dau
dé ma “tuong d6i”.

Ban thiy chua? Ta ra tay nghia hiép ma khdng phai gian khé ti no.
T6i huénh hoang ndi chuyén hau phuong, tién tuyén, khoe tai xung
phong véo noi lira dan 1a dé ha doa mét ti cho ban né phuc thoi. Toi
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cling dang nham nhi ca phé nhu ban, ngam canh chiéu ta, hoi budn
cudi vi vii tru ménh moéng, thoi gian, khdng gian — nhiing tac pham
ky diéu cua Tao Hda — thinh thoang lai bi con nguoi nho ti teo vé
thém ti rau ria, chup cho cai mi, bat thay ddi dung nhan.

Lat nira, mai thuc sy phai lao dong mot ti. Ta sé phai ding day cho
dang phép lich su.

Ban c6 nhiém vu nhan vong hoa chién thing ¢6 Phuwong Trinh
choang cho. Puoc giao trong trach ay vi ban con tré mang, du stc
dbi phd vai nguy co bi ¢ dm hdn tham thiét dé ta on giai oan, cau
mang.

T6i s& nhan mot chién loi pham to hon: Cai vinh du dwoc cam qua
bong cang phong mon thoi gian gidn no, nhe nhang da ving ra khoi
vl try nay.

(12/12/2021)
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SU THAT MUON POI

Einstein 14 cha dé cua thuyét Tuong Di, nhung khong 13 nguoi dau
tién trong nhan loai y thirc duoc hién twong tuong dbi.

Tir nhitng ngay xa xua, anh ndng dan di xa vé, nhin chiéu cao caa
cay da dau lang dé wéc lugng khoang céch con lai cia dudng trudng.
Ngudi hoa si, tuan tha luat phdi canh, v& nha cira, canh vat xa nho,
gan to... Ho déu y thire duoc sy twong d6i va biét tng dung no.

Nhung chi mét minh Einstein nghién ctu, 1ap thuyét, bién cai kién
thirc thién bam 4y thanh mot dong gop 16n cho khoa hoc, mot mén
qua vo6 gia cho nhén loai. Dya trén nhirng luan an, phuong trinh toan
cua Einstein, bay gio ta ¢ nhiing 16 trinh danh cho hoa tién lién hanh
tinh chinh xac ting gidy ting phat, nhiing hé théng dinh vi bao phu
gan khap mat dia cau.

Moi chuyén chi bat dau phuc tap, phién toai khi Einstein tung ra
Thuyét Tuong Doi Pac Biét (TPPB) hay Tuong Doi Hep. Trong
tién trinh 1ap thuyét ciing nhu phan két luan: “Thoi gian troi cham lai
trong con tau di chuyén” c6 nhiéu so suat, nhiéu chd bét 6n, tao ra
nhitng nghich Iy kho giai thich, bao chira.

Nhung thuyét 1ap tic duoc gisi khoa hoc nong nhiét chao mirng, tan
tung 1a kham pha vé vat ly ky diéu nhat caa nhan loai. Viéc kiém lai,
xét nghiém lai dé tim 13i 1am & mot thuyét da duoc doi coi 1a toan
hao hoa ra thira thai, vo duyén. Chéc Einstein da khong bao gio ban
tam vé chuyén “nhin lai”.
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Tiéc thay! Néu chiu khd xét lai, cu da c6 nhiéu co hoi dé thay nhiing
sai lam nghiém trong, khién thuyét khé séng sot.

Hinh vé sai lam

=
/|
/
w O

L/—’
vi=L"

V& xong hinh lap thuyét, nhin k¥ lai, thiy chd bat 6n ngay.

Hay bo qua nhirng luat chi phéi thi giac khién nguoi quan sat khong
thé thay tia sang AC cuing lic véi ngudi trong tau thiy tia AB, nhu
da phan tich & mdt chuong khac. Hay theo dung sy tudng tuong cia
Einstein:

“Vi tau da di chuyén, khi ngwoi quan sat Q thdy tau — lan dau tién —
thi tau da di chuyén dén vi tri méi, B da dén C.”

Diéu nay hoan toan ding. Nhung ciing chinh khoanh khic ay 4 da di
chuyén d@én D. Vi san tau di chuyén thi trin (hay néc) tau ciing di
chuyén theo.

Nghia 13 c4 toa tu va nhitng mén nd chira trong long bat budc phai
cuing di chuyén.
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Einstein vé duong AC, tuong nb chinh la dwong AB, la sai. Hinh vé
thé hién mot tinh hudng khong thé c6: B da di chuyén nhung A lai
bdt déng, dirng nguyén tai cho.

Ma thiéu AC, tam gi4dc ABC khdng thanh hinh, nhitng tinh toan dwa
trén dinh ly Pythagore vé dung.

Thi nghiém trong tuong tuong (thought experiment) cua Einstein
thiéu sot, khéng bao gom day du nhirng chi tiét quan trong. Thé hién
thanh hinh v&, n6 trinh ra mot buc tranh khdng phan anh su that, dan
t6i nhitng nhan dinh, két luan sai 1am.

Néu ngay luc iy, kham pha ra A da thanh D, nhu B d3 thanh C, AB
da bién vao qué khi — va dang la dwong DC — thay duoc nhiing chd
sai chi tir caia hinh v&, chéac Einstein dd nging lap thuyét.

Thuyét n6i mgt dang, tinh todn mét néo

Khéng thay, khdng biét hinh v& sai, vin con co hoi thiy nhiing 16i
lam trong phan toén hoc.

Dé lap thuyét, ngoai nhitng bai toan dua trén dinh Iy Pythagore, con
¢6 phuong trinh théng dung:

L = vt (Puong dai bang van téc nhan véi thoi gian).

Xe chay voi van téc 100 dim mot gio, chay hai gio thi dugc 200
dam. Van toc (v) cang nhanh thi thoi gian (t) cang nho di, nhung lic
nao t ciing phdi \én hon sé khong, thi méi cé chuyén xe chay.

Nay thuyét khiang dinh khi v = ¢ = van téc anh sang thi t = 0 (thoi
gian ngung troi)
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Phuong trinh 4y bién thanh:
L = ct = 300.000 km/s x 0 = O (zero).

Nghia 13 tau dang phong ao a0, nhung vira dat van téc &nh séng,
dung phai ly thuyét cua Einstein, tic khic dung siing lai, t& liét,
khong nhuc nhich!

Hay tudng tugng su hoang mang, IUng ting cua nhitng sinh vién phai
&p dung thuyét TDPB trong toan hoc.

Tinh duong dai tau da vuot qua thi cir L = vt hay L = Ct (C la van
téc anh sang) nhu... thuong lé.

Nhung khi tinh dén khoang duong dai khach trong tau vuot duogc thi
lai phai 4p dung thuyét TPDB, bién phuong trinh thanh:

L = ¢ (vdn toc &nh sang) nhan véi 0 (zero) thei gian (t) = 0. Nghia 1a:
L=Cx0=0
Két qua bai toan 1a mot con sb khong.

Nhu thé thuyét ban cho nhan loai mot canh tugng la lung, ky di: Khi
dat van toc anh sang, con tau chi can vai gidy da phong di xa lic, xa
lo, nhung tat ca hanh khach thi van con ngdi choi xoi nudc trén san
ga!

Nhung Albert Einstein khong thdy chd nghich 1y d6. Cu than nhién
ding phuong trinh L = vt giong hét nhu moi nguwoi! Tuéng nhu 1y
thuyét — toc d6 anh hudng su troi nhanh cham cua thoi gian — cu dé
ra khéng hé c6 mit trén doi.

Pé tinh chiéu dai doan A- B, cu viét: L = ct .
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Véi chiéu dai doan A—- C, ciing vay: L’ =ct’.

Néu nhé &p dung TPDB, Einstein di thay A-B=L=ct=cx0=0
(zero).

Va AC cling khong khac L’ =ct’ =cx 0 =0.

Nghia 1a trong con tau di chuyén véi van téc anh sang, chinh anh
séng lai bi dong cing, khong nhuc nhich dugc vi khéng cé thi gio dé
nhac nhich. Tia sang tir dén A chiéu xuéng san & B, hay tia sang
huéng vé C déu khéng dwoc Iy thuyét cia Einstein — phan toan hoc --
cho phép roi khoi bong den!

Ngay khi viét xuéng phuong trinh L = ct ma quén han hién tuong
“vdn toc con tau dnh hwong toc dé cua thoi gian” do chinh minh
sang tao, Einstein di vo tinh phu nhan gia trj cua ly thuyét y.

Khéng ton treng nhitng dinh ludt, nguyén tic cdin ban ciia Vit Ly

Khong nhan ra chd sai trong hinh vg, trong nhitng bai toan, van chua
hét thudc chita. Einstein con nhiéu co hoi dé giat minh, kham phé ra
nhiing 18i 1am khéc, nhitng chd phan vat ly cua thuyét TDPB.

Khi dam dé ta hon hé trinh cu rang ho dé mot déng hd nguyén tir
trén mot tau bay (hay phi dan gi d6) bay that nhanh thi ho thiy qua
thuc ddng hd chay cham lai chat xiu, ching to thuyét cua cu dung. ..
thi, 12 mot khoa hoc gia, cu phai thiy ngay cai “kiém tra” cua ho
hoan toan phi vat ly.

Pang 1€ cu phai giang cho dé tu nhitng 101 twong tu nhu 161 phén tich
ciia khoa hoc gia Charles Scurlock ding trén dién dan cta hoi
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Theoretical Physics Group, khi tra loi cau hoi: “Thoi gian cé gian né
dugc nhu Einstein noi khong?”’

“Thoi gian khdng phdi 1a mét vdt thé, mét bién ca, hay mét hién
tuong cO thuc. NO chi 1a mét y niém trong tdm tri con nguoi dwoc
sdng ché dé do hrong, tinh todn, cam nhdn va truyen thong vé (sw
hién hitu) cua cac vat thé, cac sw kién, cac hién frong. Quan niém
rang thoi gian sé hiru mét thé chat cé thé bi ép lai hay né ra duoc 1a
qué sai lam...”

Pung vay, Thoi gian khong thé chat, sy hién hitu ciia né mo ho, triu
tugng nhu ¥ tudng, ¥ niém. Lam sao cai mon vo thé chat ay lai c6
stre tac dong 1én cac co phan cua ddng ho, khién nd chay cham hay
nhanh?

RO1 lai thém céai h¢ qua: Thoi gian ngung tr6i thi nhan loai s€ khong
con ai mac bénh gia!

Tin nhu thé, mic nhién két toi: Thoi gian 14 chdnh pham trong toi 4c
tan pha tudi tré, su séng ciia mudn loai. Pham toi vi né khong kiém
soat dugc toc d6 khién thién ha ctr bi gia di déu déu. Mai mbt c6 con
tau cua Einstein bay nhanh bang anh sang lam thoi gian té liét, hoa
may n6 méi chiu bo tay, hét pha lang pha x6m.

Thi si, van si, hoa si, nhac si, tu si, cuéng ST, v.v... va tat ca nhiing ai
it kién thirc khoa hoc déu c¢6 quyén chiri boi, raa xa, 1én an thoi gian.
Khoa hoc gia cong bang va ty trong khong thé két toi oan cho né mot
cach ngdy ngd nhu vay.

Tién trinh sinh diét bat ddu va chdm dit bang nhirg chuyén bién hoa
hoc, do nhiing thé chét trong troi dat tuong tic véi nhau. Mot thanh
sit phoi tran ngoai troi chi vai tuan da i sét, duge son that ky s€ bén
bi tram nam. Vi Oxy khong xam pham duoc, khong vi thoi gian da
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ngimg troi trong thanh sit c6 son bao boc. Da mit ba hanh khach
tyoi tré mai vi ba chiu kho bdi kem dudng da, khong vi dang ngdi
trén chuyén tau chay nhanh bang 4nh sang.

Thoi gian khong thé chat, khong 1a chét xtc tac kich thich nhiing tién
trinh chuyén bién hoa hoc. N6 hién hiru trong thanh sit theo su
mudng twong trong tri ta, hay thuc sy hién hitu trong thanh sat trim
ngan nam... luén luén vo hai, khong tao dugc mdt tac dong vat ly
16n, nhoé nao.

Dén day, chic ban ciling nhu toi (thoi con gitt niém tin sat da la
“Einstein khong thé sai lam”), ching ta ¢6 khuynh hudng gié 1y su
clin — goi mot cach van chwong 1a cdi cho dén cung ky Iy — ta néu
thic méic: “Thanh sit dau c6 gi sét ngay, phai can mot thoi gian hang
tuan, hang thang cho tién trinh gi sét hoan tit. Vay su dong gop cua
thoi gian cling c6 thé 1a that, 1a can thiét chi?”

Qua that, thanh sat can thoi gian dé bi gi sét. Va tat ca cac tién trinh
chuyén hoa trong troi dat déu dién ra trong thoi gian dang tréi. Ly su
clin ctia chiing ta hoa ra... sic bén, 1ap tirc khién ta hoang mang, bbi
r0i.

Véi tm hiéu biét han hep vé ban chit thuc cua Vi Tru khong gian,
ching ta mat ty tin, voi 1ap thém gia thuyét, nang 1y sy cun 1én muc
sdc bén cao hon: C6 thé thoi gian 14 mét thé chét véi siéu vi phin tir
qua nho khoa hoc hom nay chua du tién bo dé thdy duoc. Biét dau
day! Ma da c6 thé chat thi thoi gian tro thanh chit xuc tac can du vao
moi chuyén bién hoa hoc trong troi dat 1a chuyén binh thuong, co gi
la dau.
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Dit cau hoi, gia thiét nhu thé thi “cé 1y qud troi” lién, néu dang tranh
luan, c6 thé 1am dbi thu lung tung, vi khong tim dau ra bang ching
dé phan bién. Nhung chinh né lai ddy ta vao dudng cing, ngd cut.

Vi, khi cho thoi gian kha ning pha hoai thi cling phai chip nhan
quyén luc cua no trong su sinh tén. Trong con tau chu du Vil Tru bay
v6i toc d6 anh sang, thoi gian ngimng troi, khong ai gia di nhung ciing
chang con sinh vat nao song sot. It nhat, mudn vat bi té liét hét vi
khéng cé thi gio- di chuyén — nhu canh tuong rung ron trong truyén
khoa hoc gia tuong hai hudc: “Giai curu mot phwong trinh todan hoc
than quen”. Trong do, thiéu budc tién cta thoi gian, tim nging dép,
phoi ngimg thd, mau huyét hét ludn luu, may moc van chuyén con
tau ngung hoat dong.

Téc dp ciia Thoi Gian

Thoi Gian v6 anh, vo hinh, vo thé cht. N chi dugc “thdy” trong
tam tri, nhan thic cta chung ta, nhu mdt y niém. Sy hién hitu vat ly
clia n6 rat dang ngo.

Tuy nhién, da dat tén cho nd, cdm nhéan dugc sy hién dién cua no &
khip noi ma dam bao no khong hién hitu thi s& phai cai nhau to véi
cac triét gia. Vay hay tim cho Thoi Gian mot kiéu hién hitu thich
hop, tam goi 1a “hién hitu tam gui”.

Mau sic thudc loai hién hitu nay. Thi du mau da cam. Ta théy no,
tudng cham dugc vao nd, nhung thiéu vo cam, né bién mat. Mudn tai
tao, phai dung vé cam hay son, but chi mau, phan tién, v.v... Khong
thé tach riéng mau sic ra nhu mot thuc thé riéng biét, doc lap. bé
dugc hién hiru, n6 phai gui than noi mgt thuc thé khac.

Mau sac thay dugc, néu tinh t€ con cam dugc d nong lanh, vdy ma
ludn ludn phai an giri nam nho. Thoi Gian khong kich dong bat c
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mot giac quan nao cuia con nguoi, cang can noi nuong tua dé hién

hiru.

Khach tro Thoi Gian rat trung thanh, gin bé t6i nhimg gidy phut cudi
cling ciia quan tro. C6 thé 1a ngan tridu nim trong tang d4 suon non.
C6 thé thoang qua nhu bong hoa sém né tdi tan dudi chan ddi. Thoi
Gian & cuing van vat, tir cai vo cting nho dén cai vo cung 16n. N6 hién
hitu trong tit ca cac vi phan tir, nguyén tir... 1a mot phan bat kha
phan ly cua toan thé Vii Tru.

Trong luc Vii Tru chuyén van, Thoi Gian 1a may do toc do, la may
dinh vi, ghi nhén vi tri cia muon vat trong khong gian tirng moi sat
na. Vi vay, Einstein coi n6 1a “chiéu thur tu”.

Nhu the, van toc cua Thoi Gian chinh la van toc hién hitu cua Vii
Tru.

Mudn n6 chay cham lai hay ngimg troi 1a bat toan thé Vil Tru phai
giam tbc do hay ngung van hanh!

Nhiing éng thin hé mang

Tur tién trinh 1ap thuyét — ding ngudi quan sat nhung khong ton trong
nhitng luat chi phdi thi giac khién anh ta KHONG THE THAY
nhiing hinh anh Einstein du kién phai thy — cho dén hién tuong cudi
cung thuyét dan toi — van tdc con tau 1am thay do6i van tdc thoi gian
do d6 bién doi ludn ca nhip van hanh cta Vi Tru — nhin chd nao
cling thdy c6 “van d&” can kiém tra, xét nghiém lai.

Nhung, nhu da néi, khoa hoc gia toan thé gi6i khong cho Einstein
kip thi hanh quyén “tu phé, tu kiém” ciing tich thu luén nhu ciu xét
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lai tac phdm méi cta minh. Vira trinh lang TDDB 1ap tirc duoc ndng
nhi¢t chao mung va toén vinh. TAt nhién, sy ton vinh ham v mot 161
xéac quyét: Thuyét tuyét dbi dung.

Ciing c¢6 ngudi nghi ngd néu ra nhitng nghich 1y. Nhung hau hét
khoa hoc gia, gdm nhing tén tudi 1iy limg, thi don hét tim lyc vao
viéc lam thi nghi¢m, tim nhiing hién tugng trong thién nhién ching
t6 thuyét dtng. Ho viét luan an, sach béo... dung tuong cao, dao hao
sdu quanh thuyét dé kién cuong chéng lai moi chi trich, dep tan
nhitng nghi ngo.

Mudn xam pham thuyét, phai budc qua xac ctia nhidu vé si va, it
nhat, hai vi Than ho mang — vd nghé siéu quan, danh trin giang ho:
Hendrik A. Lorentz va James C. Maxwell.

Than ho mang Lorentz khong bénh Einstein mét 1oi. Vi chang c6 gi
phai bénh hét! Béi vai cu, thuyét tuyét doi ding, chi chua toan hao,
can bd tac thém, nhit I1a phan ap dung vao toan hoc.

Trong thuyét, Einstein dung ngudi quan sat daeng mét chd, nhin toa
tau di dong. Lorentz khai trién thém phan tinh toan, gitp ta do luong
dugc su bién ddi khong gian, thoi gian khi nhitng vi tri quan séat co
lién hé voi nhau di dong — khién nhitng hé quy chiéu bién ddi. Noi
gian di 1a cu thém nhiéu tinh hudng, bdi canh rac rdi hon nhung ciing
hop thuc té hon: Ngudi quan sat khdng bat dong ma ciing di déng,
khi song song véi tau, khi tach xa dan vé huéng khéc. Van téc ciing
c6 thé khéc, khong giéng van toc tau, v.v...

La mot ky tai vé toan hoc, Lorentz tinh duoc hét, con tim cong thuc,
phuong trinh — phép hoadn chuyén Lorentz — ¢6 gia tri nhu nhiing
hang sd bét bién co thé dung cho nhiéu tinh hudng, hoan canh khéc
nhau.
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Trong phép hoan chuyén, ciing nhu nhiing bai toan ctia Lorentz, T (t
viét hoa) chi thoi gian gidn né dwoc cua Einstein, dé phan biét véi t
(t viét thuong) chi thoi gian binh thuong, bét bién, ma cac khoa hoc
gia goi 1a “thdi gian ciia Newton” ngu ¥ cai mon thoi gian Ay cii roi,
xua roi, khong dung duoc trong thoi dai da c6 Einstein.

Thanh ra, thuyét vira duoc Einstein tao hinh, con mo ho, di duoc
Lorentz ting cho mot thé xac chic nich, rd rang nhu... toan hoc.

Tir 46, phan toan hoc ctia Lorentz dinh chit véi TDDB nhu linh hon
va thé xac. N6 tré thanh co thé cuong trang, diing manh ciia TDDB.
Néi vé thuyét ma khong biét phép hoan chuyén Lorentz 1a thiéu kién
thirc, khong nén néi tiép. Ban vira thic mac, t6 y nghi ngd gia tri
thuyét 1a bi di vao mat cong thiic, phuong trinh, nhiing bai toan cua
Lorentz voi 1oi khuyén cdo: “Xem k¥ lai di, coi c6 chd nao sai
khong? Tim khong ra chd sai trong cach tinh toan ctia Lorentz thi
khong nén thic méc, nghi ngo tiép!”

Dén day, ban hay clng t6i, ta suy nghi thém, k§ hon mét ti nhé.

Suy nghi k¥ thi thy chung ta 12 nan nhan ctia mot phuong phap nguy
bién kin dao va tai tinh.

Thuyét Einstein va toan Lorentz 1a hai thuc thé khac biét, mang )
phan sai dung riéng, chi lién h¢ chat ché véi nhau ¢ vai diém. Phan
toan Lorentz 12 h¢ qua cia thuyét, xdy dung trén gid dinh 1 thuyét

dung. Do d6, thuyét sai, n6 sai theo. Nhung n6 dung thi thuyét dé ra
n6 khéng tdt nhién duoc dua hoi, ciing ding ndt.

N6 12 TANG HAI ctia mét toa 1au dai.
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Neéu lau dai xay trén nén cat lan, sup do, thi tang hai du kién co,
hoanh trang cd nao cling ti€u tung luon.

Ciing nhu thoi gian T (gidn né duoc) ndm trong nhitng bai toan cta
Lorentz chi dang véi diéu kién 13 thuyét thoi gian gidin né dugc phai
dung trudc. Thuyét sai, T tré nén vo nghia, vo dung.

Vay ma, khi ta thac mac, dat nghi van vé su vitng chac cua toa lau
dai thi cac v¢€ si cua thuyét bat ta chap nhan su vitng chac cua tang
hai 1a bang c& chung to su kién ¢o cua nén mong toan bé kien triic.

Trong hon trim nim qua c6 biét bao ngudi yéu bong via, bi thé v
nguy bién nay ap dao, khuét phuc, danh nin thinh, hét dam ho hé.

Coi by than Lorentz s€ con thanh cong trong nhiém vu bdo vé
Einstein nhiéu tram nam nita.

Than ho mang James Maxwell, nhu than Lorentz, cling khong hé
bénh thuyét mot 16i. Nhung mot két qua trong cong trinh nghién ciru
ctia Maxwell lai dong gop rat 16n cho viéc bao chira, bao vé thuyét.

Chuyén nghién ciru vé sy di dong cia anh sang, Maxwell kham pha
ra la 4nh sang lan toa theo dang song va co toc do bat bién khi vuot
qua nhirg mdi truong khac nhau. Kham phé 4y duoc bién cai, thém
that thanh: Vdn téc cia dnh sing hodan toan doc ldp véi (khéng bi
danh hweong boi) vi tri ciia ngueoi quan sat. Nghia 1a dimg gan, xa, bat
clr & vi tri ndo trong khong gian ciing thiy anh sang giit nguyén tdc
do “bay” nhanh.

Nhitng vé si théng minh, sic bén, ctia Einstein nhin ngay ra kha ning
“ctru chua” trong kham pha ctia Maxwell.

Ban nh¢: trong tién trinh 1ap thuyét, c6 mot khau tirc khic gay hoang
mang, nghi ngd. D6 1a luc Einstein dung ¢ (vn téc anh sang) dé tinh
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chiéu dai cua tia AB va tia AC. Einstein dung cong thtrc tinh chiéu
dai quen thudc: A-B = ct va A-C = ct’. Néu ap dung thuyét TDDB,
thi t va t* & day “co van d&” vi tbc do cua anh sang lam ca t va t’
ngén di roi bién mat, trd thanh zero. Néu bi yéu cAu giai thich, cac vé¢
siva chinh Einstein chic ling tung.

Nay c¢6 16i minh xac cua Maxwell: “Vdn téc cia dnh sdng hoan toan
déc Idp véi vi tri ciia ngwoi quan sat” moi chuyén ém dep, 6n thoa
ngay. Ngdi trong tau, ding ngoai tau, & bt cir vi tri nao trong Vi
Tru, ngudi quan sat tha hd nhin ngam anh sang ma van toc anh sang
khong hé han gi, van “nhanh nhu 4nh sang”.

Trong van toc c6 yéu té thoi gian t. Van téc v khong thay doi thi t
ciing khong d6i thay. Cai nhin ctia ngudi quan sat — theo dung thuyét
TPDB — ludn ludn bat thoi gian trong nhitng vat chay nhanh phai troi
cham lai, nhung khi dung 4nh sdng thi n6 tha luén, khong can thiép
vao quyén ddc 1ap, tu do di lai cua cai mén chay nhanh nhat nay.

Do d6, Einstein tha hd ding phuong trinh: L= ct ma khong giy thic
maéc nifa.

Cong bao vé thuyét ciia Maxwell 16n khong thua cong cua Lorentz.

Chi c6 mot cho bat on. Do 1a sy xuat hién cua danh tr “nguwoi quan
sat” trong van chuong, ngdn nglt Maxwell.

Cu Einstein chao doi thang 3 nam 1879, thi dén thang 11 cling nim
ay cu Maxwell quy tién. Nhu thé, ca doi Maxwell khong timg nghe
cai tén Einstein, noi chi thuyét TDDB va vai trd quan trong cia
“nguoi quan sat” trong thuyét 4y ma doi xia vé hd tro!



LE TAT PIEU | 148

Stra d6i két qua nguyén thuy trong cong trinh nghién ctru cia
Maxwell, thém that, bia dat, bién né thanh vii khi bénh vuc Einstein,
cac vé si cua Einstein khong ranh lich st khoa hoc? Hay biét ma cr
10 di, sin sang chiu tra gia dit: Cai gia cua sy lvong thién?

*k*k

Mot mai, khi khong con bi hao quang sang choéi cua cac than ho
ménh, cac vé si 1am lu mo, hét bi birc man nguy bién che khuét, Su
That s€ hién ra.

R rang minh bach nhur dét troi, mua nang. Stmg sitng nhu nai non.
Su That va bai hoc n6 cho ta cling gian di thoi:

1. Lap thuyét dya trén nhitng dit kién do nguoi quan sat cung cap thi
phai tuyét ddi ton trong nhiing luat thién nhién chi phdi thi giac,
nhiing gidi han trong kha nang cua giac quan nay. Khong ton trong
luat s& dan t6i tham trang: nguoi quan sit “KHONG HE THAY”
nhitng hinh anh, dir kién ma ngudi 1ap thuyét tuong 1am anh ta phai
thay.

2. Twong Dbi Rong hay Tuong D6i Hep déu nghién ctru hién tugng
“twong doi” do thi giac 1am trung gian dién dich.

Anh ndng dan, c¢6 hoa si, nhin tir xa thiy ciy da thdp xubng, cin nha
nho lai, la théy hinh anh, 4o anh cua cdy, nha, nhiing sy thdt da bi
bién dang. Hinh anh cay da thép, nha nho lai SO VOI nha that, cay
that, vay thoi. Lap thuyét Twong Ddi Rong, can ctr trén kich thudc
ctia 40 anh dé tinh toan, 1an mo tim ra kich thudc, hinh dang that cua
su vat, bién chuyén that trong hi¢n tuong quan sat duoc, thi ding va
hay.
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Nhung tién xa hon, dong hoa “cai thdy” — hinh anh, a0 anh — vé&i “su
that” thi di qua xa ... su that. Kiém ching d& va nhanh. Ban nhin mét
tau bay trén trdi, thdy bay cham ri ri, bén néi véi mot dia tré thong
minh réng & chdn xa x6i éy téc do thuc cua tau bay cham 15m, chi c&
10 dam mot gio thoi, dura tré s€ phi cudi, nghi ban gid ngu, ndi gidn.

Khéng riéng téc dé anh sang, toc d6 that cta con tau, nhu toc do cia
mudn vat mudn loai trén thé gian, khong vi “cai nhin” ctia ban, nguoi
quan sat, ma bién doi. Chi nhiing do dnh lot vao tam nhin cta ban,
tac dong vao than kinh thi giac, khién ndo bo tao cho ban cdm tuong
1a chung bi d6i thay.

Néu ngudi quan sat cia Einstein qud thwc nhin thdy hién tuong “thoi
gian troi cham lai trén con tau di chuyén” thi nhiing cai anh ta thiy
chi 1a mdt nhém do dnh, khong 1a su that cé thé dung dugc ngay,
khoi qua may loc phan tich, xét nghiém. Trong truong hop thuyét
TPDB, chuyén “qua thuc” ciing khong c6 ludn, vi “cai thay” cia
nguoi quan sat chi hién ra trong tri tudng tuong ctua Einstein thoi.

Luat thién nhién chi phdi ngii quan ludn chéc nich, bt di, bat dich.

Thinh giac thi: ngdi trong tau, nghe tiéng dong 16n, ra ngoai tau, moi
dn &0 giam ngay. Thi giac thi ngdi trong tau, thiy cdy cot cao 10 feet,
anh sang dén tir tran xudng dét ciing 10 feet. Ding xa tau thi thay cay
cot, anh sang dén, nho lai nhu que tim. Gan to, xa nho! DU 1a khoa
hoc gia dai tai, cu ciing khong thé lam cho “su that muén doi” dy
thay d6i duoc.

3. Khi 1ap thuyét rang khiém tén va chiu kh6 né mat Tao Hoa mot ti.
Thiy thuyét manh nha tham vong doi bién cai nhitng tac pham 16n
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cua Tao Hoa nhu khong gian, thoi gian, nhip van hanh cta Vi Truy,
v.v... thi cAn dua no di bénh vién kham nghiém tam than!

Liéu linh 14p ra mot thuyét kiéu cing dén thé, no phai chét tir trong
trirmg nudec.

(31/7/2023)
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CHUYEN HET SUC LA LUNG VE HAP LUC

Hom nay, danh cho ban mét chuyén bit ngd. Bat ngd khong nhitng
V6i ban, ma toan thé nhan loai ké tir luc c6 ngudi dau tién xuét hién
trén thé gian.

“Hap luc” — Theo diing nghia nay: su tiwong tdc giira mudn vt co
khéi liwong (mass), thuong n6i mot cach ndm na 1a “vat thé nay thu
hat vat thé kia”, khong qua tir truong, ma thuan tdy nho khéi luong
vat chat, 1a chuyén kho xay ra, nhu ta van lam tudng.

Hon bbn tram nam trude, Galileo da tim ra nhitng chimg ¢é vo cling
quan trong lién quan dén Hap Lyc. Nhung cu khdng ngd, khong biét.
Bén trim nim sau, chung ta thdy khdm phé la ling cua cu, ciing
khéng ngd ndt, nén van hon nhién coi Vil tru ¢6 du kiéu Hap Luc l1a
chuyén binh thuong.

bay la kham pha cua Galileo:
“Trong chén khéng, cdy bia va sgi I6ng chim roi cing mgt toc dj.”

Sau do, ta c6 cau tra 10i rat luoi biéng 1a “Vi trong chan khéng, thiéu
vang si can tre cua khdng khi, moi vat phai roi cung toc do.”

Niam 1971, trong chuyén Apollo 1én mit tring, noi khong c6 khong
khi, phi hanh gia David Scott thtr thi nghiém bang cach cho mét cay
bla va soi 16ng chim roi xuéng mit tring cung lac. Qua nhién, hai
vt roi ciing toc do, ding véi hién tuong Galileo tién doan.

(https://www.youtube.com/watch?v=2ZVfhztmK?9zl)
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D6 1a chuyén xua. Bay gid trén mat dit di c6 “Chan khong” —
vacuum. Viéng tham “Brian Cox visits the world's biggest vacuum |
Human Universe — BBC” trén YouTube, ban théy mot thi nghiém
tuong ty. Ciing hai vét thé — qua ciu va 16ng chim, khac trong luong
— roi ciing mot van tdc, giéng hét thi nghiém cua David Scott.
(https://www.youtube.com/watch?v=E43-CfukEgs)

Nhu da noi, kham phé cua Galileo dac biét lién quan dén Hép Luc,
nhung khong ai biét.

Nhan loai duoc nhdi nin trong 10 “hap lyc”. Ludn hinh dung moi thi
hut nhau, hoic it ra 1a d3 roi thi phai roi trén mit trang, mat dat. .. it
ai ngo la trong kham pha ctia Galileo, moi su hoan toan trai ngugc.
Su trai nguoc ay, chinh Galileo ciing khong hé biét.

Day la su trai nguoc, bt ngo:

Cay bta va soi 16ng chim khdng hé roi xuéng mdt tring, trong thi
nghiém cua David Scott, ma chinh mét trang da “ddng lén” don nhan
chang.

Qua cau va soi 16ng chim trong “the biggest vacuum” trén mit dat
cling khong he roi xudng dat. Chinh mat dat da “dang lén”” don nhan
chang.

Ban sip nhay nhom!

T6i thong cam. Nhung ci tir tir ding nong, ban a. That ra, nhiéu lan
trong doi, ching ta da chirng kién nhirng hién tuong c6 vé “nguoc
doi” nhu thé.

Ban nh¢ nhiing lan, phong xe vao budi chiéu, trén dong cé ménh
mong, thinh linh thay 1t sdu bo ao ao thi nhau phong thang vao kinh
chan gid, chét khong kip ngap. Lii sau bo tdi nghi¢p ay khong hé chu
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tam lao vao xe ban. Chinh ban lao vao ching véi tdc do bay, tim
muoi dam/ gio.

Ngdi trong xe, ban dé c6 cam tudng lii sau bo dién rd phong vao xe
minh.

Ding trén mat dat, mot hanh tinh timg sat na 1a mdi bién chuyén, troi
mién man vé cdi vo cung, ching ta s€ con nhiéu dip “ngd nhan” nhu
thé. Hom nay, tam giai quyét mot ngd nhan tir 400 niam trudc.

Xin nhéc lai: Khi phi hanh gia David Scott tha cdy bua va sgi 16ng
chim trén mat trang, thi chiing khong roi. Ngay gidy phat ro1 khoéi
ban tay phi hanh gia, ching ldp tirc dirng sitng trong khong gian,
khong nhtc nhich, khong roi di dau ca.

Qua cau va 16ng chim trong 10 thi nghiém “chan khong” trén mat dt
cling vay. Ngay khi dugc budng tha, hét “dinh vao” vao mot cai gi,
chiing ciing ldp tirc ditng sitng trong khong gian, khong nhuc nhich,
khong roi vé bat ctr huéng nao.

Téi cb M dé chuong nay nam cudi sach, vi trong tram trang sach
trudce, can trinh v6i ban vé nhing bién dong trong vil try, dic biét 1a
hién twong chuyén dong day chuyén.

Ban nhé: trudng hop thi ba trong chuyén dong day chuyén:

“Khi c&c vat thé dinh chgt nhau, ching tré thanh mgt vt thé duy
nhat, va tat cd ¢ cung téc dé véi vdt thé mai hinh thanh.

Nhu da néi: “Chuyén di nhién va dé hiéu. Hang dong may bay lam
dau, than va dudi may bay & cac phan xuang khéac nhau, ri rap lai.
Sau d6, khi né bay, tat nhién, 6ng, ba phi cong “bay” téi dau thi hanh
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khach, tiép vién, hanh ly, v.v... phai bay theo lién t6i do, sat nut, dau
dam tré mot st na nao!

Nguyén tic trén ap dung cho tat ca cac vat thé, da moi hinh thai, kich
cd va trong luong. Khéng c6 ngoai 1. Do d9, hat bui dinh ¢ miii mot
hang khéng mau ham va hat bui dinh ¢ phia dudi déu hién ngang
lng liing tién téi véi toe do cia mau ham. Nhitng hat cat trong sa
mac, dudi ddy bién, cling dang mai miét bay trong khdng gian cling
téc do voi dia cau.”

Ciing véi cong thire do bay gio ta dao sau hon, hoi thém:

Vay hat bui, néu hét dinh vao hang khéng mau ham, hay hat cat hét
dinh vao sa mac, day bién... thi sé phan ching ra sao?

Nhu ta d4 biét, vii try dang né. Phan thé long caa chat den tran ngap
khap noi, bién long vii try thanh ving tinh lang nhu mit hd. Roi
trong khong gian — chju sizc day quéa nhé cua chdt den — mudn vat
lap tuc bat dong.

Do d6, khi phi hanh gia David Scott tha cdy bda va 16ng chim trén
mit trang, chang khong ngd — Va tdt cd moi nguwoi khap dong tay, kim
co, ké tir khi lodi nguroi xudt hién trén thé gian, ciing khéng ngo — la
bla va 16ng chim khdng hé roi xudng mit trang, ciing khong roi di
dau hét.

Va trén mat dat, khi ta tuéng qua cau va 16ng chim “roi” trong chan
khong, thuc sy ching ciing ching roi di dau, ma 1ap tac bat dong.

Bua, 16ng chim, qua cau, va vé luwong vat thé dang bay quanh vo
lirong thién thé trong khap vil tru, déu c6 mot “sé phan” la lung nhu
thé. Ching bat dong... va chinh thién thé, trén duong di hanh trong
khong gian, lai phai tién duong ghé qua “don” ching.



MAY cOI vO CUNG | 155

Tir nguoi dau tién trén thé gian cho dén bay gio, ai ciing thay chuyén
trai dat, mat trang. .. c6 suc hat, khéng nhiéu thi it. Mai thién thé c6
suc hut riéng. .. nén khi gap chuyén la lung nay, t6i ciing sttng So nhu
ban.

Nhung binh tim nghi lai, thay n6 rat hop ly, hop tinh.

Trong khong gian, mudn vat hoan toan bit dong. Céc thién thé lai
khac. Nuong theo da nd cua vii tru, ching trg nén thanh phan sinh
dong nhat. Mai sat na 1a mdi bién chuyén, bat budc phai xa roi diém
géc, tién dan dén cdi vo cuing. Ching lién mién chuyén dong.

Khi phi hanh gia David Scott buong roi cay bua va long chim trén
mit tring, ném ching vao cdi bat dong, thi ciing 1a luc chinh anh, va
toan thé mat trang, dang am am di chuyén.

Trén mit dat, khi chiing ta dang ngdm nghia qua cau va 16ng chim —
duoc tha trong chan khdng — xem chung roi kiéu ndo... thi chinh
chdng ta, mit dat ta dang dung, ciing dang am am di chuyén, theo
dung nhip van hanh cua dia cau.

Vit thé bat dong, chi c6 ngudi ngam nghia ching la di ¢ong thai.

Do d6, bon trim nam truée, Galileo, voi goc nhin tir mat dt — nhu
mudn nguoi trén thé gian — da kinh ngac kéu Ién la trong chan khong
mubn vat “roi” cting mét toc do. Trong khi 16ng chim, can bia, muén
vt... thuc sy chang hé roi, di c6 hay khong ¢ “chan khong”.

Va nhan loai, tir ngudi dau tién cho dén nguoi sau cing, lubn ludn co
cam tudng 1a can baa, 16ng chim “roi” cung toc do, nhd 1y thuyét
“chan khong” cua Galileo!
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Ta lam mét thi nghiém gian di:

Duing trén ndc mot cao ¢, tha cay bat chi xubng duong, ban dinh
ninh né roi xudng mat dudng. Nhung né khong di dau hét, dang bat
dong trong khong gian, ngay khi roi tay ban. Chinh ban va toan thé
dia cau thi lai dang tiép tuc roi khoi chd ding hién tai, nhu thuong
18, & mién man tién mai vé cbi vo cung.

Roi khi mat duong da tién téi, cham vao cay but thi “chd ding mai”
cuia ban, da cach xa “chd dimg cii” mot khoang cach gan tuong wng
véi khoang cach gitra bat chi va mat duong.

Kham pha dugc hién twong ndy, ching ta ngan ngo, sirng sét va nghi
Tao Hoa c6 mau hai hude cao d6. Ngai tréu choc nhan loai mot cd
dich dang. Ngai “bip” chiing sinh ngay tir luc c6 nguoi dau tién xuat
hién trén thé gian.

Hoda ra nhitng ngudi tuyét vong nhay lau, than thé vira roi khoi “lau”,
da duoc mat dat chay 1én... don ngay.

Nhay tir cau Golden Gate xudng séng ciing vy... Mit nudc song sé
lap tirc dang I1én chao mirng, dim cho chét lubn, khoi mat cong roi
xudng.

Va trong ring thu chiéu nay, nhin 14 vang “roi”, 1an dau tién ta y
thire duoc 13 mudn triéu cay 14 tir thién ¢ khi bi roi canh, da ding
chét lang gitra khong gian.

Ta thay nhitng chuyén 4y vui vui, ngoé nghinh qua.

Nhung cac khoa hoc gia thi chic that vong lam. Céc vi Ay di phi
cong, twdng tuong rat nhiéu chuyén vé “hap luc”, khong thiéu nhitng
diéu huyén hoic.
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Nao “Trung tdm ctia hap lec nam giira cac thién thé”, “Thién thé
cang c6 khéi lugng I6n (mass) cang c6 hap luc manh”, “Vat to hap
dan vat nho”, v.v... Va bién cb vi dai nhat cua nhan loai vé hap luc
khi Newton nhin thdy tréi to roi, kham pha dwoc Hip Luc niam giira
trung tAm trai dat, v.v... cling hoa thanh hai hudc, vi tréi tdo khong
chiu... roi!

Trai Pat chua bao gi¢ “hut” no!

Trai dat, nhu vo luong thién thé khap vii try, mang theo minh mot
ving “tudng-nhu-13” Hap Luc, nhung khong hé “hut” cai gi quanh
minh. Khong c6 chuyén di thuong 1a mdi thién thé déu tha san trong
Iong mét bi mat ky diéu c6 suc hat moi thar trong khéng gian.

Trai dat khong hat — chi tam goi — 1a “ddp ” thoi.

Dap manh trén than thé ké nhay lau, nhay ciu, hay rat nhe nhang trén
hoa l4 vira lia canh, céi “dap” ciia vo luong thién thé trong khdng
gian giéng hét nhau. Mot cai dap don gian binh thuong bi nhan loai
hiéu 1am 1a Hap Luc.

Gidng nhu ta, biét bao lan, lao xe vao i sdu bo dang bay thanh than
trén canh dong xanh, ma cr tuong chling nd phéat khang dai dot lao
vao kinh chan gié xe minh.

Hién twong mat tring lam nudc thay triéu 18n, rat cuc, ciing khong
lién can gi toi Hap Lyc. Phan thé long cua chat den nam gitra mit
trang, mat dat da gay ra hién tuong dy. Nhu moi thién thé, mat tring,
mit dat khdng hat nhau.
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Pang séng trong mot vii tru nhin dau ciing thay Hap Luyc, gio bung
mat day thdy moi chuyén chi nhu con mo, nhitng 40 giac — thuc su
dung 14 do gidc — mai dau thay vui vui, ngd nghinh. .. Nhung rdi
nghi lai, gibng nhu cac khoa hoc gia, ta cling cam thay byc minh.

Trong khu vuon khiém tén cua tdi c6 mot mon co thé khién ban ha
hoa.

Duéi goc lyu & goc vudn, tdi ¢o trai it soi 1am canh. Ban nhat mot
vién Ién 1a thay su that dé dang. Thién thé trong vil tru, hau hét 1a
khoéng san v sinh nhu vién soi trong tay ban. Tir luc bat dau 13 dam,
ba hat bui két tu, cho dén mudn triéu ndm sau thanh tinh ta, trang
sa0, hanh tinh, v. v... Trudc sau, chiing van thé, van la khoang san
v0 sinh.

Khong hé ¢ chuyén, giita tién trinh ng 16n, vao mét gio khic nhiém
mau nao dé, bong dung tat ca dugc Tao Hoa taing cho mot Hap Luc
vo cing ky diéu, gidu ky trong bung, dé xai choi.

Tao Hoba cd sao ndi vay. Chi co chung ta hoi giau tri tuong tuong
thoi.
Hép luc thuc sy ludn hién hiru

Trude hét, xin khiang dinh rang phat hién cta t6i vé hip luc khong hé
lam thay d6i ban chat cua céc hién tugng ve hap lyc trong v try.

Mot cach dién dat chinh xac hon phai la:

1. Hap luc, theo nghia nguyén thuy ctia né — tirc 13 quan niém
“céc thién thé hat 13n nhau, nhu qua tdo cua Newton bi Trai
Dit kéo xudng” — that ra khong heé cé.

2. Luc hip dan phat sinh tir sy twong tac gitra cac thién thé —
dugc hinh thanh béi da gian no cta vii try — thong qua nhiing
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va cham va ti€p xuc gitta ching, hodc vdi vo so vat thé phan
tan khap khong gian. Chinh diéu d6, vé ban chat, méi 1a hap
Iwe that sy cia vii tru.

Nhu toi da timg noi: “Trai Dat khong hé hap dan; dung hon, ta c6 thé
goi 1a mot ‘cudc va cham’. Cudc va cham nay co thé dix doi, nhu
nguoi roi tir tda nha hay cy cau; hodc nhe nhang, nhu canh hoa hay
chiéc 1a roi canh.”

Du goi 12 “hép lyc” hay “va cham,” hiéu qua van gidng hét nhau.
Cac cong thire cua Newton vé Hap luc van hoan toan dung.

Chi c6 diéu, nguon goc that sw cta hién tuong nay khong phai la
sw hut, ma 1a sy va cham.

Chi can mot phim ngan

Hang triéu ngudi di ching kién phi hanh gia David Scott thuc hién
thi nghiém noi tiéng ctia minh trén Mat Trang — khi 6ng tha mot
chiéc buia va mot chiée 16ng chim, thdy ching “roi” cing mot téc do
— du trén thyc té, chiing khong hé roi.

Cung hang triéu nguoi timg nghe Giao suw Brian Cox dién gidng bén
trong buong chan khong 16n nhat thé gisi, khi mot qua bong bowling
va mot chiéc 16ng chim dudng nhu ciing roi song song — nhung ky
thuc, chling lo litng trong sw tinh ling tuyét ddi ciia khong gian.

Vay ma, chuong niy ¢ vé van chang thuyét phuc dugc ai!

Liéu nhan loai s& con tiép tuc hiéu sai vé ban chét ctia hap lue thém
vai ba thé ky nita chang? Khong dén noi ay. Roi day, sw “khai sang”
s€ khong den tir mot nha vat ly hay triét gia, ma tr m¢t nhiép dnh
gia.
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Mai day, chi can mot nhiép anh gia théng minh, nhiéu sang kién,
thuc hién mot doan phim ngan.

Hoic chup qua mdt vacuum c6 tudng bang kinh dé thdy banh va 16ng
chim bat dong trong khi trai dat dang 1€n, so vdi nhitng trang sao
dung lam moc ¢ chan troi.

Hoic dung nhimg dng zoom cuc manh tir khong gian nhin vé trai dt
va thay dugc muon tri€u hoa trai vura lia canh 1a bat dong gitra thinh
khéng.

C6 chung c6 ro rang ay, moi ngd vuc s€ bién hét.

Va trong khu vuon nhd cta to6i c6 mot 1o 6ng di tdn — goc gac 1a
nguoi di tan budn — s€ hét strc vénh vao, khodi chi tir, vi biét minh la
nguoi dau tién trén theé gian 1at tay dugc tro choi tinh quai, bat ngo,
va rat dé thuong ctia Dang Tao Hoa.
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NOI THEM VE CHUYEN HAP LUC

Nam 2015, t6i nghién ctru vé ban thé ciia Chat Pen. Tinh co, nhiing
kham pha duoc tré nén hiru dung.

Vi stre manh 1am né cé vil try, lién mién bién d6i hinh thai cac thién
ha, nhung trong timg dia phuong nho (local) thi chat den “hién kho”
hoan toan tinh lang, bat dong. Do d6, nod khién nhitng vat roi trong
khong gian — nghia 1 trong 1ong n6 — bat dong theo.

N tao ra quan tinh (strc y, suc tri kéo) ciia muodn vat.

Thang 5 nam do, ba Viktoria Nyamadi, nguoi Hung Gia Loi, gido su
toan va vat 1y hoc ¢ Budapest, hoi vién cua Theoretical Physics
Group, nhic vé thuyét cia Galileo, “Trong chdn khong, thiéu sy can
tro cua khong khi, moi vt roi cung t6c d¢” va néu thic mac: Hai trai
banh mot ndng, mdt nhe roi xuéng dat, cung mdt van tdc, nhu thé
ching c6 ciing mot trong luong vay. Cai gi tao ra hién twong c6 vé la
thudong nhu thé?

Nhu may, dinh tra 10i bang cau néi quen thudc nhur kinh nhat tung:
“Vi trong chdn khéng, thiéu ving khong khi, chir c6 gi dau ma con
phai héi. Vé van!” Rdi giat minh, nhd ra minh luoi biéng y hét tién
nhan, nghién ctru qua so sai thuyét ciia Galileo hon bon trim nim
nay.

Cir n6i dén thuyét Galileo 13 c6 ngay 16ng chim va mot cai gi d6 nhu
cai kim, cai bia ding canh d€ chig to “khong khi da gay can tr¢™.
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Bén ndng bén nhe qua khac biét. Dang 1& cac nha nghién ctru phai
tién xa hon, khong thé ngimg & két luan luoi biéng ay.

Chi can loai bo 16ng chim (thiéu yeu tb stc can khong khi), rdi cho
hai cai bia mét 5 ky, mét 4 ky, chang han, cung roi trén mat trang,
mit dit — xem chang c6 roi cing toc d6 hay khong. .. 1a biét lién.
Nim ky, bon ky hay mot ky v.v... déu “roi” cing toc do du c6 hay
khong c6 vacuum. Vi thuce sy, chung... khong roi!

Chinh chét den, khi tao ra quan tinh cho muon vat, da gay ra hién
tuong ay.

Nam 1971, khi David Scott, lém thi nghiém trén mat tring, da thay
bua va long chim “roi” “cung toc do” thi thuc ra, ngay khi ro1 khoi
tay anh, ca hai moén do, da dimg sting trong khong gian.

Chét den vay chat 1y chung, tao quan tinh, khong cho nhic nhich.

Tién si Charles Ivie ndi vé sy bat dong cua muon vat trong khong
gian bang cach néu ra mot thi nghiém dé thay, dé hiéu cta Einstein.

Trong thi nghiém nay, mdt phong thi nghiém dugc dat trong long
mot hoa tién co strc bay 1én véi van toc 10 mét/ gidy. C6 hai trai
banh, mt nang, mot nhe, treo trén ndc phong thi nghiém. Loc hét
khong khi dé phong thi nghiém tro thanh chan khong. Roi cung lic
tha roi hai trai banh.

Khong con rang budc gi véi hoa tién (dé tiép tuc bi no kéo 1én theo
v&i van toc 10 mét/ gidy) hai trai banh mot nang, mot nhe s€ ding
sting trong khong gian.

Quan sat vién dung trén trai banh s& thay san phong thi nghiém dang
1én, ti€n vé phia minh.
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Con quan sat vién trong phong thi nghiém thi lai voi va tranh né dé
hai trai banh khoi rét trung dau.

Gido su Brian Cox, sau khi quan sat trai banh bowling va 16ng chim
(twong roi ma thuc sw khong hé roi) trong phong thi nghiém Vacuum
16n nhat, cling noi rat rd vé thuyét cia Einstein dai y rang:

“Neéu cu Isaac Newton ¢ day, chac cu da néi qua bong va long chim
roi xuong vi c6 mot luc kéo chiing xudng: dé 1a hap luc.

Nhung cu Einstein lai nghi khéc.

S¢ di 1ong chim, qua bong bowling khong roi vao dau ca vi 1a vi
chung... khong hé roi. Chung dang dirng yén. Khong cé luc nao tac
dong lén chiing hét.”

Thanh ra, Tao hoa dua trén ban tinh “cht quan™ ¢6 hitru cua loai
nguoi, bat tr nguoi dau tién trén thé gian bi “bé cai lam”™ dai dai... cu
the suot bao nhiéu thé hé.

Ctr thdy cai gi trén “trdi roi xudng” 1a dinh ninh no phai roi xuéng
dat, khong thé ngo chinh minh va hanh tinh minh dang séng lai
“dang lén” cung tdc do van hanh cua dia cau dé... cham vao vat dang
roi!

Su that ngugc ngao, quai go, la lung éy, ban tin hay chéng mudn tin,
thi né van xay ra tir muon triéu nam trudc, sé kéo dai mudn triéu nam
Sau.

N6 1a mdt trong nhitng sy that mudn doi.
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VU TRU HINH THANH NHU THE NAO?

Hoém trude, mot cd6 em di cho vé, ghé qua, cho hai trai dira. Chiéu
nay oi blrc, tam gac muc ca phé, ta thuong thirc huong vi ngot ngao
cia dat nude qué huong, va nhan tién ban mot van dé muén doi
khong ngudi lanh:

Vii tru hinh thanh nhw thé ndo?

Tam quén “Big Bang” va nhitng thuyét cao siéu vé géc nguén Vi tru
di, sé théy trai dira, trai cam. .. dua ta dén gﬁn su that rat nhanh, rat tu
nhién.

Vii tru day nhoc thién thé, tinh ciu, hanh tinh... kho can dat da, nén
¢6 vé 1a mot khdi khoang san vo sinh khong 16. Nhung né dang no
I6n, khong nhu dat da ma gidng mot thuc thé hiru sinh. Dé cuc da
canh trai cam, thiy ngay da khong du diéu kién 1a mot vii try. Vinh
du Ay phai danh cho trai cam trén canh. Nhu vil try, trai cam dang nd
16n.

Vi tru cam thanh hinh nhu thé nao?

Mot canh cam vuon téi ving khong gian tuong ddi tréng rong. Mam
nguyén thiy cua trai cam bung ra, phat trién. Mam 16n dan thanh trai
nhd nhua cdy nudi. Ngudn dinh dudng tir cy, canh, qua cudng, tudn
vao, lan téa theo dang song hinh cau, dua su séng, suc 16n day, dén
tung phan tir trai cam.

Chit den trong Vii try, nhu nhya cam, nhua cia vo luong cay tréi
trén thé gian, ciing dang ting sat na 1am n6 né 16n. Giéng nhau lam.
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Chéc ban suyt nhay nhém. Nhung 13 ngudi ddy ban lanh — gian di,
s¢ hai hay khinh ghét khong 16 ra — ban van an nhién, binh than. Téi
con tinh ¥ 1im ban hién oi, chi mot thoang ngan ngo phét qua trong
cai nhin caa ban, t6i biét ban bit diu ban khoan vé tinh trang tam
than ctia anh nghién ciru gia nhay du nay.

“Coi b6 cha néi gia ldo lam cam réi”, ban nghi, “nhitng b dc siéu
pham phadi can nhitng mén ky diéu nhw Nguyén tir mam, Nguyén tir
goc chira ca khéng gian lan thoi gian... dé dién ta si hinh thanh ciia
vii tru... Gior ldo nay ca gan bdo tién trinh dy ciing tam thirong nhu
sy sinh trieong cua trdai cam! Nghe thdt chuong tai!”

Nghi thé, ban di bt cong v4i cam va vo lugng ciy trai trén thé gian
nay.

Su sinh s6i nay no cia co cay hoa 1a ciing ky diéu, khdng tim thuong
chdt nao. Mot hot cam nho nhoi, hip thu dat nude, moc ré 16n dan
thanh cay. Tir mot canh, mam nguyén thiry xuét hién, 16n dan thanh
tréi. Cau truc trong 1ong Vil tru ¢6 vé 16n xon, khong ra kiéu cach gi.
Trai cam thi dugc “thiét k& rat gon gang, nghé thuat, chd Ia hat, chd
12 mui... mudn triéu trai ngudn gbc khac nhau cing mot khudn mau,
hinh thanh theo ciing mot tién trinh. Loai ngudi van minh tuyét dinh,
chua c6 ai bién tir c6i khdng ra mot hat tdo, hat cam nao. Cong trinh
ky diéu Ay con xa tam véi cta con nguoi.

Nhung ta van coi thudng no, vi n6 gan giii, quen thudc qué, chang co
vé cao siéu, huyén diéu chit nao.

Coi thuong céi quen thudc, gan minh 1a théi thuong (Gan choa goi
But bang anh, Thdy But hién lanh bé But di choi!). D3 thé, ta con
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ham ton vinh qua déng nhimg moén chua biét, chua hiéu, ngoai tim
hinh dung, tudng tuong cua ta.

buc Ong Georges Lemaitre qua quyét rang Vi tru khoi dau 13 mot
Nguyén tir goc, nhé nhu vién soi, chtra ca khong gian 1an thoi gian,
roi ng dén dau thi sinh thém khéng gian thoi gian dén do.

Ton stng Vil try dén muc 4y thi hoi qua.

Tao hoa c6 ba tac pham 16n: khong gian, thoi gian va vii tru. Em bé
Vii tru vira chao doi nho ti teo bang vién soéi da cudp cdng cua Ngai,
gianh phan 1am me (d¢ va nuéi cho khén 16n) ca khong gian 13n thoi
gian! Dén cai cong sinh ra Vi try, Pac Ong — ngudi cua thé gigi
thanh than — ciing khong néu tén mot dang Téi cao ndo. Hay 13 Vil
try da ty sinh ludn, Tao Hoa chi c6 c¢ong ngdi choi xoi nuéc?

Nhung néu hiéu ngam cong tao sinh Nguyén tir géc kiéu Big Bang
chinh l1a cua Tao Hoa thi con ket nita. Ta s€ hoang mang, sinh long
bat kinh. Vi ta thdy Tao Héa hoi ngé ngan, budn cudi.

Tao vo lugng trdi cay trén thé gian, xwa nay, Ngai van ding mot
khubn mau: ré cay tong hop bién ché nudc dat thanh nhua lan khip
l4 canh, tubn vao mam trai, gilip né né ra, 16n dan. Vay ma dé tao thé
gian, Ngai lai chon khudn mau, phuong phap khac han: Cho mat
nguyén tir goc nhé bang vién soi vo sinh, nd tung thanh Vi tru khong
15, bay gid con tiép tuc phinh ra, to thém, mién man, bét tan!

“NO” ra, di nho hay to, khic v6i “NO” ra.

Sau khi né, trai bom chi con nhitng manh vun cé téng hop thé tich
khong 16n hon thé tich ngudn. N¢& ra thi vo han. Chi ngung khi n6
hoic hét dugc bom thém.
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Vién s6i vo sinh sau “big bang” s& tiép tuc hién hitu Ia cat bui. Mudn
n6 “nd” ma khong bi hay hoai chi con tréng chd ¢ nhimg on phép
nhiém mau, huyén hoic cia cac ding thiéng liéng. Nhung Puc Ong
Georges Lemaitre té nhi, nhat dinh khong chiu muon tay thanh than,
chi tréng chd ¢ luat vat 1y thoi. Thé nén thuyét cua Ngai méi bi
Einstein ché. Khong tin cy, khing khing tin thuyét Big Bang 14 vo
tinh can tdi bang bd déng Tdi cao. Toi ché Tao Hoa gia nua 14m cAm,
vira ra tay sang thé da vi pham luat vat 1y do chinh minh ban hanh!

Big Bang khong nhiing xti dai ta coi thuong sy thong minh khon
ngoan cta Tao Hoa, tin vao nhitng chuyén huyén hosc phi vat 1y ma
con bién ta thanh nhiing sinh vt kiéu cing vo 14i.

Ta hon nhién tin Vii tru (cua ta) to nhét, 1a thuc thé duy nhét. Tir thoi
ban so, khi Vii try nho nhu vién séi, né da duy nga ddc ton. Ngoai nod
1a tuyét d6i “khong cé gi”, mot ti teo khong gian, thoi gian dé lam
canh cling khong. Trong hai c¢di vo cung — v cung nho va vo cung
16n — ta thude vé dinh cao nhét cua cbi 16n.

Néu chiang may Vil try cua ta c6 nhiéu ban dong lira, nhu trai trén
cay, hoac tap thé vii tru c& nay lai dang cu ngu trong mot vii try
khong 16 khac, roi nhitng dot khong 16 khac nita... cir thé mién man
bat tan thi sao? Co duyén chung ta limg lo & khodng giita hai cdi v
cung 16n lam.

Thuyét cia Ptiic Ong Georges Lemaitre coi b nguy hiém qua. Tin
n6 ta s& hd nang. (Cac khoa hoc gia cua 1o dép nguyén tir CERN tin
n6, khong nhimng hé lai con “15”, ton bac ti va biét bao thi gid cong
sttc m&i gat hai duge mot con s6 khong to dung.)
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Vay ta ctr tin vao Tao Hoa cho n6 chac.

Ngai khong néi gi, “vo ngon” kinh nién, thi sT T6 Thuy Yén hdi nam
lan bay luot, Ngai ¢ 1o tit — Ta héi han, hé, Hiu Quanh Ién. Ma Hiu
Qugnh I6n vdn lam ngo. Nhung Ngai ludn ludn di vao mét ta nhitng
bang ching cu thé, gitp ta dé dang hinh dung tién trinh, canh tuong
Vi Tru hinh thanh.

Hay tudng tugng mot Vuon Dia Pang ¢ dau d6 bén ngoai Vi Try
nay.

Trén canh mot ¢d thu trong vuon — tam goi la Cay Vi Tru — mot
ngay Kia, ngay khai thién 1ap dia ctia chiing ta, mam mot qua Vii Tru
nay ra.

Khoi dau, né6 nho nhu hat dau, vién soi. Nhua cay, dudi dang chat
den, tudn vao, lam no6 né ra, to 1én — nhu mudn tri¢u trai cay trén thé
gian.

Tién trinh né cla trai cam, trai dira hay trai Vii Tru cling vay, that ky
diéu nhung cling that gian di. Nhya cay tuon tran vao long trai dira,
lan toa theo song hinh ciu, day phan vo né ra moi hudng. Strc ddy ay
cham dan khi dung ap sudt bén ngoai. V6 luong phan tir trong nhya
cay khi bi can duong 1ap tic chong chét, tich tu thanh 16p vo day,
ctng dan.

Trude nhanh sau cham. Khi sttc day can bang stc can, trdi ngung
phat trién.

Hiéu cach hinh thanh — va con dang thanh hinh — quan sat tién trinh
nd 16n, ta biét thém cach Vii Try van hanh.
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Nghién ctru ting chi tiét nhitng chuyén van trong long Vi Tru 1a viéc
ctia nhiéu khoa hoc gia, nhiéu thé hé. Chi xin néu ra so dd da phac
hoa duoc.

Nhu da trinh bay nhiéu 1an trudc day: Mdi sat na Vi Tru nhan mot
khéi lugng chat den khong 16 dé tiép tuc no 16n. Véi tée do tuon
chay vao long Vii Try cuc nhanh, chinh khdi chat den nay tao ra stc
day cuc manh lan téa theo dang song hinh cau vé moi hudng, moi
noi, tic dong t6i ca nhitng diém xa xo6i trén bd Vi Try.

Lué)ng chéit den lién tuc tao ap luc, x6 déy tat ca cac khoi thé chat
trong khdng gian vé moi hudng, giébng nhu nhitng dong song, dong
sudi cudn di tat ca nhitng mén ndi trdi trong nudc. Nhung khac voi
nudc chi déy 1én bén ngoai, phﬁn v6 clia moi vat, chat den vai phén
thé long ddc bi¢t luén luén tham thau vao tan trung tdm moi vat thé,
day 1én tit ca nhitng phan tir, nguyén tir ctia khdi vat chét, khién
chung di chuyén, xoay tron va con bay quanh quy dao cia nhau.

Mang theo vo lugng phan tr nguyén thuy, trén budc du hanh, n6 tao
sinh vat chat, vat thé, thién thé, thién ha. ..

Biét nhiing chuyén iy dé lam gi day?

Riéng t6i, dé thoa tri td mo va ciing dé udc mo. Mo rang mot ngay
khong xa, cai nang lyc chuyén van ca Vii Tru 4y lot vao mét xanh
cua nhitng thién tai. Nhan loai s€ c6 co may ngung tay dao ngody,
duc d&o, tan pha dia ciu va ung dung hai ning lwgng chat den tir troi,
dem vé thip dén, thdi com, ndu nudc, thay cho xing nhét chay may
mac, tau, xe, V.Vv...
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B6n ti ndm nita, mat troi hét xi quéch, ngudi lanh. Nhan loai ngay éy
s& khong hoang loan, van binh chin nhu vai. Pa thé con vira hao
hing vira bui ngui tiéc thuong, ung dung cing nhau ngim nhiing
binh minh, hoang hon cudi cung. Ngém tlr bo bién, dinh nui, sa mac
hay vudn sau nha trén mot hanh tinh dang dugc ning luong chat den,
thay mat troi, suoi am.

Va diy mai 1a chuyén vo cung thdng khoai.

Mot ngay khong dep troi, nhan loai thdy dai Ngan Ha xuit hién
nhitng tri¢u chung x4u, khu x6m thién thé cta ta bit dau 10n xon, bat
an voi nhitng vu dung d¢ kinh thién dong dia. Hay dang s¢ hon, c6
mot khéi tinh van dang ao ao xong t6i, de doa sy sinh ton cua toan
thé Ngan Ha!

Thay vi bo tay thuc thi, chiu chét chum theo chom x6m, nhan loai
chi mim cudi khinh bi, roi ta ta truong 1én mot canh budm vi dai.
Nuong theo chiéu gi6 chit den, ta ngao nghé giong budm, 1¢o l4i con
thuyén Trai Dat phiang phang tién dén mot bén bo khong gian tuyét
dbi an toan.

Ctr thé, Pia cau xinh dep ciia ching ta s& hién ngang hudng dai tho
cung Vi tru.

(30/10/2022)



MAY cOI vO CUNG | 171

Tham khao cac video, phim trén youtube:

Bri-Mountain films’ productions:

1. DARK MATTER: Finding the Most Elusive Matter of the
Universe

https://youtu.be/T-p-PYmEvUqg

2. LIGHTNING SPEED: How Light Moves towards Every
Direction at All Times

https://youtu.be/yS4AMFdmMaO8

3. NEW LAWS OF MOTION and What Causes Thing to Move in
the Universe

https://youtu.be/TpZnLSQ1K88

4. MOTION IN CHAIN OR CHAIN MOVEMENT

https://www.youtube.com/watch?v=dCwWbeUoYfs

5. E=mc?2 THE MYTH AND THE TRUE MEANING

https://youtu.be/dvNLAp9vxzM 4.



https://youtu.be/T-p-PYmEvUg
https://youtu.be/yS4MFdmMaO8
https://youtu.be/TpZnLSQ1K88
https://www.youtube.com/watch?v=dCwWbeUoYfs
https://youtu.be/dvNLAp9vxzM%204
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6. SPECIAL RELATIVITY THEORY: An Adorable Mistake of
Einstein

https://youtu.be/MbA8Ob-p pk

7. THE UTMOST SURPRISE OF GRAVITY IN THE UNIVERSE

https://youtu.be/DaStcrPYfh4

8. THE MAKING OF THE UNIVERSE

https://www.youtube.com/watch?v=rRTQ11rFE1E



https://youtu.be/MbA8Ob-p_pk
https://youtu.be/DaStcrPYfh4
https://www.academia.edu/74931370/The_Most_Adorable_Mistake_of_Albert_Einstein%20%0d9
https://www.youtube.com/watch?v=rRTQ11rFE1E
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Nha Vin Lé Tdt Piéu (Anh chup méi nhdt cua L& Hong Pao)



