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MOT G1i THUYET MOT VE DIEM PHAT SINH CUA VU TRU

Tl tru6c dén nay ngudi ta van cho ring vu nd I6n (theo Thuyét Big Bang) 1a ¢ ché lam xuét hién vii
tru. Song gia thuyét Big Bang phai mdc nhan mot diém ky di voi mat do vat chat vé cling 16n, day Ia
diém y&u clia thuyét nay, vi 6 nhiing diéu kién nhu vay thuyét lugng tli phai vao cudc. Do do, thé cuc
sé khac di nhiéu: Thay vi Big Bang ta sé c6 Big Bounce (cd ché nay bat I6n).

Gia thuyét Big Bang

Theo ly thuyét Einstein, ching ta phai c6 vu né
I6n dé giai thich diém bat dau cda vi tru (hinh 1),
song ly thuyét Einstein 1& mot ly thuyét cé dién,
chua chu y dén céac hiéu ting lugng tl; cac hiéu tng
nay ngan cam khong cho vat chat cé6 mot mat dé vo
clng 16n nhu trong gia thuyét Big Bang. N6i cach
khac, ching ta can mét ly thuyét hdp dan luong tl
nh&m théng nhat hap dan va lugng ti dé nghién ctu
vl tru trong nhiing diéu kién tGi han nhu vay.
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Hinh 1. Vi vii tru dang gian né cho nén ndi suy ngugc lai
theo thoi gian thi ngudi ta cho ring 6 diém nguyén so phai
c6 vu nd Big Bang, tir dé ly thuyét Big Bang ra doi. Song
ly thuyét nay mau thuin va khong thanh cong tai chinh
diém ky di ban dau.

Thuyét Hap dan luong tif vong

Mot trong nhiing ly thuyé&t hdp dan lugng ti co
trién vong 1a ly thuyét Hap dan lugng ti vong (Loop
Quantum Gravity - LQG). Trong LQG, khéng - thdi
gian khong con la lién tuc, ma dugc cdu tao bing
nhiing “nguyén ti”. D6 la nhiing phan td thé tich
khéng - thai gian nhd nhat khéng phan chia dugc
nda.

TAP CHI

HOA HOC
ONG NGHE |e

38 N S6 6 nam 2017
dm “

-2 £ -
Gia thuyet Big Bounce

Vi try cla ching ta khong bat dau bang Big Bang
ma bang moét Big Bounce (Su ndy bét I6n): Trudc
Big Bounce, chiing ta c6 mét vi tru doi xléing guong
(ttc la déi xting ma ching ta cé dudc khi ding trudc
mot cai guong, con ngudi trong guong c6 qua tim
nam bén phai) vGi vi tru hién tai. Vi tru truée Big
Bounce co nén lai dén mét kich thudc nhd, dan dén
mot mat dé cuc dai. Qua trinh co nay dugc goi la Big
Crunch'. Qua trinh co nén nay da kich 1én mét qua
trinh bung ra, diéu khién bdi cac hiéu ting lugng t,
va chung ta c6 Big Bounce (hinh 2).

Hinh 2. Su ndy bat Ién Big Bounce ctia vii tru trong giong
nhu su ndy bat ciia mdt qua bong da khi va cham véi mot
mit tiép xic nhu mat dat.

'Big Crunch (vu co 16n) 1a mot kich ban theo do sd phan cudi cting clia vii
tru la co lai thanh mot 16 den.



Cac “nguyén ti” khéng gian cé kich thudc rat
nho (10°% m). Vi kha nang quan sat chi dén 108
m, cho nén ching ta cé thé nghi ngd khéng biét
cac “nguyén ti” khong - thdi gian co6 hién thuc hay
khéng? Song cac nha vat ly hy vong sé kham pha
cac nguyén ti khong thdi - gian dé moét cach gian
ti€p.

Céc tac gid tham gia phat trién LQG khoéng si
dung cac phudng trinh vi phan théng thudng ma
sl dung cac phuong trinh sai phan (Difference
equations)?, cac phuong trinh nay phan khong - thai
gian lién tuc (continuum) thanh nhiing khoang céach
gian doan. Nhiéu ngudi tuéng rang cac phuong trinh
sai phan chi cho lai cac két qua cla cac phuong
trinh vi phan & mot dang khac, song nhiing diéu mdéi
la da phéat sinh.

Hap dan vén l1a luc hat, néu vat thé c6 khéi lugng
quéa I6n thi hdp dan sé thang va ta sé c6 moét 16
den véi mot diém ky di tai tam. Theo LQG, ban chét
hdp dan & nhiing vung rat nhd sé thay déi: Luc hut
cla hdp dan bién thanh luc ddy (hinh 3). Hay tudng
tuong khéng gian nhu mot miéng bot bién, khdi
lugng va ndng lugng nhu nudc. Miéng bot bién c6
kh& nang hat thdm nudc dén mot mic dé nao do,
va khi da dam nudc dén bao hoa thi miéng bot bién
khéng con kha nang hut nudc nial Tuong tu nhu
vay, khong - thdi gian lugng ti cling chi c6 kh& nang
chtéia nang lugng & mot mic nao d6 ma thoéi. Khi
mat do ndng ludng qua Ién thi luc ddy bt dau xuat
hién (khac véi ly thuyét cé dién cho phép khong
gian chita ddm nang lugng vo cung tan nén gay ra
mau thudn). Nhu vay, trong LQG khong con diém
ky di véi mat ddé nang lugng vo cung I6n. Theo mo
hinh nay & budi so sinh cla vi tru, vat chat cé6 mat
dé nang lugng rat I6n song hiiu han. Vi hdp dan da
bi&n thanh Iuc ddy nén hap dan gay ra qua trinh
gian ng cla vi tru khi Big Bounce xay ra. Sau dé
trong qua trinh gian nd, mat do tré nén nhd hon thi
hdp dan chuyén sang luc hit nhu ching ta quan sat
dudc hién nay. Tuy thé quan tinh ti luc Big Bounce
van tiép tuc duy tri qua trinh gidn n3d dén ngay nay.
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Hinh 3. Néu chting ta nén nang lugng vao mot thé tich
khong gian thi budc séng ciia hat mang nang lugng dé co
lai va kich thuéc clia né tién dén kich thuéc cia “nguyén
ti” khong - thoi gian. Lic nay khong gian tré nén qua chat
déi véi nang lugng dé, néu nén thém nang lugng thi khong
gian tim cach ddy nang lugng nén thém ra ngoai: Luc hap
dan sé tir hit bién thanh day.

Cha y rang, néu trong cac ly thuyét khac LQG,
ngudi ta phai dua vao cac giai phap khéng tinh truéc
(ad hoc) nhu hién tugng gian né lam phat (inflation)?
dé giai thich tinh trang vi tru hién nay thi LQG giai
thich dudc qua trinh inflation nhu qua trinh dét sinh
ltc hdp dan bién thanh luc ddy vao luc so sinh cla
vl try, nhu mot hé qua tat yéu cla cau truc nguyén
tl cla khong - thai gian.

Doi xiing guong cia vil tru trudc va sau Big Bounce

Vi khéng can c6 mot diém ky di dé lam diém
bat dau cla thoi gian cho nén lich s clha vi tru
c6 thé kéo dai ngudc lai. LQG da dua ra kich ban
Big Bounce dua trén nhiing nguyén ly tng quat va
khéng can dén nhiing gia thiét ad hoc. S dung céc
phuong trinh sai phan cho LQG, cac nha vat ly da
vé lai buc tranh qua khu. Nhu vay truéc Big Bounce,
hép d&n da lam co vi tru lai d&n mét luc thi hdp dan
bi&n thanh luc ddy tai diém Big Bounce va lam cho
v{ tru gidn né trd lai.

Nam 2006, Abhay Ashtekar, Tomasz
Pawlowski va Parampreet Singh (Pai hoc quéc gia
Pennsylvania, My) da thuc hién cac mé phdng sé
trén may tinh dé biéu dién vi tru trudc va sau lic
hap dan chuyén pha. K&t qua 1a khéng c6 diém ky
di, day 1a mét thang Igi I6n cla LQG. Vi tru trude
Big Bounce trong giéng nhu vi try ngay nay, song

Trong cac phuong trinh sai phan, toa do 18y nhing tri s6 gian doan khac
vGi toa do lién tuc trong phuong trinh vi phan.

*Inflation (gidn n& lam phat): Va tru ltc vira so sinh da trai qua mot qua
trinh gidn nd rat nhanh theo luat ham ma.
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c6 doi xting guong (hinh 4 va 5).

Trong khi ly thuyét c8 dién khong thanh cong tai
diém ky di vi chua c6 thuyét lugng ti tham gia thi
LQG lai vudt qua dudc khé khin nay tai diém co
nhing diéu kién téi han nhu vay.
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Hinh 4. Theo LQG, cac phudng trinh sai phan cho thay
khéng - thai gian trudc diém Big Bounce la hinh anh chiéu
trong guong ctia vii try hién nay. D& hinh dung dugc van
dé, hay xét mot qua béng bing cao su, ta cho qua béng co
lai dén kich thuéc nhé nhat va 19n mat trong ra ngoai roi
cho né nd to ra tré lai. Khi dé, ta sé thdy mit trong clia
né trudc kia (trén hinh ta thay chit UNIVERSE trén cac
qua bdng bén cuc trai va bén cuc phai c6 doi xing guong
véi nhau).

LQG cho phép s6 “nguyén ti” khong - thdi gian
thay déi cho nén vi tru ¢6 nhiéu bac tu do hon trong
qua trinh tién trién. Vi du, su hinh thanh cac sao,
cac thién ha ma dang ly khé xay ra dugc vi Binh
luat ting entropy. Nh& tuang tac yéu déi vai vat chat
ma séng hap dan va neutrino c6 kha nang dem lai
théng tin vé nhiing giai doan trudéc Big Bang, noi
cach khac mang lai ti€éng vong ti nhiing giai doan
truGc Big Bang.

Nhiing thang giang lugng ti ctia khong - thai gian
c6 thé anh hudng dén su lan truyén cac séng trén
nhiing quang dudng dai. Theo LQG thi séng anh
sang khong thé lién tuc dudc, séng phai thich nghi
V@i tinh chat mang cla khong - thoi gian, budc song
cang nhé thi hé qua cang I6n. Vi vay, anh sang vdi
buéc séng khac nhau sé chuyén dong véi van téc
khac nhau (diéu nay trai véi ly thuyét tucong déi, song
lai 1a mot co s& dé tién hanh thi nghiém moét cach
gian ti€p su ding dan cla LQG). Su khac nhau vé
van téc c6 thé nhd nhung khi dugc tich Ity trén mot
quang dudng dai (nhiéu nam anh sang) thi su khac
nhau dé dé béc 16 ra. Cac bung né gamma* sé cho

“Biing nd tia gamma (Gamma Ray Bursts - GRB) trong vi tru [ su xuat
hién trong mot thoi gian rdt ngdn nhiing tia gamma v6i nang lugng rat
I6n. Trong vong 10 gidy, nang lugng nay bang nang lugng mat troi phat
ra trong 10 ty nam ton tai.
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nhiéu hy vong dé quan sat su khac nhau trong van
tdc anh sang véi budc séng khac nhau.
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Thoi gian
Hinh 5. Vii try truéc va sau Big Bounce xay ra tai diém
thoi gian biang khong. Trudc va sau diém dé, vi try déi
xting guong (mirror) qua nhau.

Keét luan

Dua trén LQG, moét ly thuyét hdp dan lugng ti
xem khéng - thgi gian khong phai la mét continuum
ma co6 cau tric mang két thanh bdi nhiing “nguyén
ti” khong - thoi gian, gid thuyét Big Bounce c6 uu
diém I6n la tranh duoc diém ky dj véi mat dé vat chat
vé cling I6n tai diém phat sinh vii tru clia gia thuyét
Big Bang va vé nén moét kich ban hién thuc hon,
déng thai phac hoa mot thai ky tién Big Bang day bi
4n cho nhiéu nghién cuu tiép theo trong tuong lai «
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