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Vao ban dém, khi nhin hang tri0 u tri u ngdi sao I0p lanh trén trli, con ngl0i ¢ m th0y minh qua
bé nhi.

Qur BUa clu (Earth) chung ta dang sng chl la mOt trong 10 hanh tinh chung quanh MOt
TrOi (Sun) thuDc Thai DOOng HO (Solar system). Thai DOOng HO cla mdt tr0i chdang ta nOm
trong Thién Ha (Galaxy) d00c mi nh danh Gili-Ngan-Ha (Milky Way), gd m hang t0 tinh td
(stars). Gilli Ngan-Ha clla chung ta khéng phli duy nhit, ma con c6 rit nhil u thién-ha khac, ma
khoa hc hiln dii chO kham pha di0c mdt sO. DT nhién con vé sU thién-ha n0 m ngoai tO m quan
sat cl a vill n-vl ng-kinh hidn ddi. NhO vy, va trd rdng bao la, va con ngdlitl thlixa x0a d& dit
cau hii lam sao vi trl di0c thanh hinh va kich th U ¢ bao nhiéu.

VO mOttén giao, t0 thOixa x0a cac tin di cla cac tén gido dilc rao gilng la va trl do Chua
(God), BOng TOi Cao hay ThOOng BU t0o thanh. Ai co y gili thich khac vii long tin trén c6 th
b0 chém.

Trong khung cOnh cla mdt bai vilt khoa hi ¢, dda vao cac gil thuylt mang tinh chi't khoa hic
di0c dang t0i trong cac t0p chi khoa hU ¢ nli danh, va mOt phln gil thuydt da dic chl ng minh
xac thit nh0 cac thilt b0 t0itan trén cac vO tinh vil n tham va trl, sau day la tom 100 ¢ giln di dO
dic gi0 biltthém vO va trd va s thanh hinh cla né.

Nguln gUc vi tr0

MOt trong céc thuydt vl nguln glc vi trl di0c coi hDu ly nhOt hiln nay la nhi ng thuyOt “Big
Bang”. ThuyOt Big Bang cang ngay cang dic b0 tdc thém, va nhU vy la do nhilu nha khoa
hi c trén khi p thO gili cung déng gop.

BUt ngulntl thuyOt TUOng BOi (General Relativity, 1905) va phing trinh thuyt 00 ng
dii (Equations of general relativity, 1916, ) cla nha bac hi ¢ I0 ng danh Albert Einstein. Ong c6
dl cOp din v trd, va vao thii gian nay 6ng cho ring va trl ding thD va 0 thd t0nh.

Nam 1912, Vesto Slipher do dlc va tinh toan cho thly céc thién-van-xoll n-0 ¢ (spiral nebula)
cang luc cang xa Trai B0t chung ta.
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Nam 1922, Alexander Friedmann - nha thién van va toan hi ¢ Nga - cho ring vi tr0 dang banh
tr0 0 ng, chl ng minh qua cac phép gilitoan bl phl0ng trinh cla thuylttiOng dli Einstein.

Tuy nhién, ngl0i d0u tién dla ra thuylt nguln gdc vi trl 1a Georges Lemaitre (1894 —1966).
Ong vin 1a mOt thDy tu cong gido, mit nha thién van va la Gido sI VOt Ly c0a Boi hoc Cong
Giao Louvain (Catholic University of Louvain) 0 Belgium. Nam 1927, trén t0 p chi Annales de la
Société Scientifique de Bruxelles 6ng t00ng trinh nhing y t00ng mOi vO vd trd, cho rdng va tr
dang banh trl 0 ng, qua “gil thuyOt vl nguyén t0 nguyén thly” (hypothesis of the primeval atom).
Ong cho ring va tr0 dang giln nd I0nratl motvO nO. Sau d6, di0c bl tdc them bli nhilu nha
khoa hU ¢ khac, thuylt ngudn gdc va trl nay mang tén “Big Bang” — “NI LOn” vao nam 1946.

Trong giai don ddu, chla c6 ching cl khoa hic ching minh vi tr0 trd0ng nO.

Nam 1924, Edwin Hubble do khol ng cach xa nhit t0i cac tinh-van-xoln 0 c cho bilt cac
tinh-van nay la cac thién-ha khac vli thién-ha chang ta. Nam 1929, 6ng kham pha thém rlng
kholl ng cach gilla cac thién-ha h cang xa thi t0 10 vOiquang phU hing-dil m (redshifts). Trong
khoa vi't ly khéng gian, hi ng-di0 m hay quang-ph0-d0 x0y ra khi anh sang phat xult t0 mOt vOt
chilu sang gia tang t0 I0 theo chil u dai séng (wave length), va nhl vOy c6 khuynh hi0ng tr0
thanh d0 hOn trong quang phU (spectrum) khi khol ng cach cang xa. Kham pha cla Hubble
chOng t0 r0ng thién ha nao cang xa thi c6 quang ph cang dd hin, nghia la va tr hiln nay v n
contilptictriOng nO.

Nam 1931, Einstein va William de Sitter cho rIng va trl nOm trén miOt mOt phing, tilp tOc
trd0ng nd 10nd0nvé tOn. NgiOc I0i, Lemaitre va Friedman cho r0 ng va tr0 c6 hinh cong, khong
bl ng phUng nhi theo hinh hi ¢ Euclide. Theo hai nha khoa hi ¢ nay, va tr0 hoUc¢ ¢6 hinh clu,
khép kin va c6 thi tan vO; hoOc mdt hinh hyperbole mi ring vo tOnvatilptictriing nO.

Nam 1946, George Gamow tong k't va dit tén “Big Bang” cho cac thuylt vl nguln giic
va trl nay. Ong cho ring va trl blt dlu bl ng mit khili khi khing I0 r0t néng, c6 nhiltdl 1010
°K (nhilt dd Kelvin, khoOng 10 t0 d0 bach phan, °C) ma 6ng glila “Ylem” cOu t0o bUi
neutrons, khi tiéu hdy bil n thanh protons, electrons va neutrios. Nam 1948, 6ng va Ralph
Alpher cho rIng cac vOt thD trong vi trl di0c thanh I0p la do mOt vd n0 méanh lilt, cac vOt th0
tung bay ra va nguli din, d0 I0i phéng xU 0 hOu tri0ng, nhi ng vao thli dé chila do di0c phong
X0 nay.

Nam 1964, Arno Penzias va Robert Wilson do dll ¢ song vi-am vi-trd cla phéng x0 [
hiu trd 0 ng nay (cosmic microwave background radiation), thém bl ng chi ng cl a thuy0t Big
Bang.

Alan Guth dl ngh0 thuyOt nl ph0ng (inflation theory) clng ¢ thuylt Big Bang. Ong cho
ring v trd nO phdng r0t nhanh lGc thanh hinh, tri0ng phing 1050 I0n I0n hd n trong 10-32 gidy
ding hi, va Linde tinh la khOi vd tr0 gia tang 10 1,000,000 I0n kO t0 do.

Gil thuydt Big Bang hil n nay:

Theo md hinh khoa hic vO v trl d00c chlp nhln hi0n nay la gil thuydt Big Bang. Theo gil
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thuyOt nay, va trd d00c tri0ng nO t0 mOt khiicOc kO ndng gdm vt chOt va nang I00ng ¢é dl ng
glila KO nguyén Planck (Planck epoch). KO t0 kO nguyén nay, va trd da tri0ng n0 rIt nhanh
chong, dit hinh di ng ngay nay trong chi p nhoang, khéng t0i 10-32 cl a giay di ng hi
(seconds).

Tr0Oc khinO vatriOng nO, va trd la mOt khOidong nhit cé t0 trling nang I00ng khi ng I0, nhi0t
dl cao khing khilp va ap xult clc ki cao.

ChU vai phut trong Itc n0, khi nhilt d0 khoOng 1 t0 °K va c6 t0 tr0 ng cl a khéng khi, neutrons
kOt hOp vOi protons thanh nhan deuterium va helium cla va tr0 . PhO n protons con 10i t0 o thanh
nhan Hydrogen. Sau khollng 379.000 nam, electrons va nhan kit hi p thanh nguyén t0, da sU la
Hydrogen. Phlln phéng x0 con I0i t0 o thanh song vi-am va-tr phong-xd hd u-trd 0 ng (cosmic
microwave background radiation).

Cang vl sau, cac vung cé it vOt thD 16i culn vOt thD cac vung kO cn nén cang tr0 nén nhil u
hi n t0 o nhD ng dam may khi — tinh vén, tinh ta, thién ha va cac vit th0 va trl khac ma ta bilt
ngay nay

Vi tr0 vOi kil n thi ¢ ngay nay

NhO ng do dit va tinh toan da vao dU kil n do v tinh vill n thdm khéng gian cung clp 00 c tinh
mOi nhOt (nam 2010) vO tulitac cla va trd kO t0 lac thanh [0p d0n nay la 13.75 + 0.17 0
(billion) nam, va di0ng kinh cla va trd trong t0m quan sat vil n vl ng kinh hil n nay la 93 t0
nam-anh-sang (light-years) hay 8.8 x 1026 m. Viviintlc tri0ng nl cOa vd trl nhanh hn vin
t0 c cla anh sang, chung ta khong thl quan sat vi trll 0 ngoai tO m anh sang chitu tli, vi vy
khong bilt kich thOOc thOt cla va tr0 la c6 gili hin hay v6 gili hOn.

Gi0 thuyOt hiln tdichOp nhOn va trd rdng vo tOn, vo gili hOn. Va trd trong t0m quan sat t
Pia COu vOithiltbd hiln dlingay nay la mit khOicOu vlidlDng kinh 93 t0 nam-anh-sang. MOt
thién-ha trung binh c6 ding kinh 30,000 nam-anh-sang, va khol ng cach gil a 2 thién-ha ki
cOn la 3 trilu nam-anh-sang. Gili Ngan Ha cl a chang ta ¢6 di 0 ng kinh 100,000 nam-anh-sang,
va thién-ha gl n chung ta nhit — Andromeda Galaxy — cach chung ta 2.5 tril u nam-anh-sang.
V@ tr0 trong t0m nhin hiln t0i ¢ khodng 100 t0 thién ha. Thién-ha nhi nhit chOa kholng 10
trilu (107) tinh ty, va thién-ha I0n ¢ t0i 1.000 t0 (1012) tinh ta. NhO vOy, toan va trd trong t0m
quan sat cé kholl ng 1 ngan-t0-t0 (sextillion, 1021) tinh td, tuy nhién 00c I00ng nam 2010 cho
bilt c6 khollng 300 ngan-tl-t0 (83x1023) tinh tu.

Vi trl di0c clu tlo bli nang-I00ng-bi-mdt (dark energy) (chil m 73%) va vl t-chit-bi-m0t
(dark mater) (23%), va 4% vOivit chOtthong thiOng. Nang-lI00ng-bi-m0t nay c6 khi nang di
xuyén qua khéng gian, cang xa cang cé khuynh hiOng lam v@ tr0 trd0ng nd. KOt qud nghién
clu khoOng hi'n 200.000 thién-ha céng nhin r0ng va trd ¢6 nang-I00ng-bi-mi0t mOc ddu tinh
chOtvOtly chOa aird. VOt-chit-bi-m0t, xin ding [0m I0n vl i phOn-vOt-chOt (antimatter), la chOt
hil n di0 n trong sO ¢ hat cla trl ng-l0 ¢ (gravity) cDa mii vOt thD va trong phong-x0-hD u-tri0ng,
nhing chlla do I00ng dilc bl ng cac thilt b0 may méc hiln t0i. VOt-chOt-bi-m0t lam chOm vilc
tri0ng n0, ngd0c I0i nang-I00ng-bi-m0t lam gia tang tri0ng nd cla va tr0.
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Vi tr0 ¢é t0 tring r0t thd p, khoOng 9.9 x 10-30 grams cho mOi cm khi (cm3). TO tr0ng
nay t00ng ding vli mOt nguyén t0 Hydrogen trong 4 m khii thO tich.
0
Vi tr0 sU ra sao trong t00ng lai?

NOu gil thuylt Big Bang dung, mit trong 2 billn ¢l sl ¢6 thi xUy ra trong t10 ng lai.

NOu tO-trOng khil00Ong clava trd I[0ndinva voOtIOn hOn t0-tr0ng t0i-h0 n (critical
density), v tr0l sU dit kich thODct0idavasO t0 tiéu hOy. Va trd tr0 I0i d0c hOn, va nébng hOn, rdi
v tr0 s nO tan xac, y hit nhO lac va trd d00 ¢ khai sinh- Big Crunch.

NOu tO-trOng khii 100ng cOa va trd [0n din, nhd ng nhd hdn hoU ¢ bl ng td-trdng t0i-h0 n,
vilc tri0ng nd cOa vd trd bl chOm 10, nhi ng khédng bao gill chim dit. Vil ¢ thanh I0p tinh ta b0
dinh chd, khii khi gila vOt thO trong mOi thién ha dd0c tiéu thO ; cac tinh tu sO b0 dit chay, di I0i
cac vit thl nhi, cac tinh ta chl a neutron va céc I0 -den (black holes). RO, vii thi gian cac
I0-den va chim nhau, k't hOp khOil00Ong IDi, t0o thanh I0-den I0n hOn. Nhilt dl cla va trd tidn
din dd khong tuylt dii (-273 °C) — Big Freeze —

Clc LOnh.

Ngoai ra, nllu cac protons khéng bl n ving, vit chit tan biln, chd d0 10i phdng x0 va I0-den. RO
I0-den cting bl c hUi. Nhit d0 gia tang va culi cung ddn t0-nhilt (heat death)

— Big Rip.
KOt luln:
C6 sinh phlico 0. Lult thién nhién nhl vOy, nén thd gilit0n cung ctng sU dln, nhdng con xa
viilOm, vai t0 t0 nam n0a. Tuy nhién, B0a clu chung ta sO t0 hOy dilt, tr00c khi v tr0 b0 hOy

dift, ma nguyén nhan pha hly la chinh con ngl i chang ta: Chil n tranh nguyén t0 va mai
trd0ng bl & nhilm, v.v.
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