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Primordial Black Hole

QGP—/\ RO VEANDIEERTE
104~ 105 #: 1.RDMEELE — KELRESE

* Primordial black hole
— 10 gm <M < Mg

2
- EHFf — dark matter DfE# Pg = 87?CCS:R2 : Schwarzschild criteria
— 109gm <M < 10" gm 3%10° . |
- Rapid burst ~ 100 ms 17T (Mev)m( orizon size)
« Gamma Ray Burst (GMR)? ~13x10°m=2x10%R,
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 #EIRE : degree of degeneracy

JA—7
gq = 3(color) x 2(spin) x (2
18

- 3) (flavor) =12 ~

*flavor : u d (s)

JIVFx >
gg = 8(color) x 2(spin) = 16

*JIVADAE=1 > HHE =37
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A dpV 1 Anp dpV 1

qu_gq i 139 B dN_=gq 7 ]Z +

() - q () pori

l+e 7 l+e 7
I’ PR | R
€ =€, TE =g, 20 +ZMT +—u |+8B
N, = ‘/_ng _ I g MT2+LM3 B: Bag pressure from MIT Bag model
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Quark Gluon BB AEDIEERTE
u=0:0¢—0t&07 — o DU LU
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Condition : P = ST s — 3JT
90 30
A
7, =22\ B/ ~148MeV
3471

(B* ~ 206 MeV)
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£.=0.71+0.24 = 0.95(GeV/fm®)
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- HRAE
—Matsubara formalism
Z =Tr e;fH =f[d¢]e'5[¢] - L
SIg1= [, [ xL N,a

a : lattice spacing

boson : periodic
(4 fermion : anti-periodic
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— chemical potential ME&E A
— Wilson fermion

Z = Tre "™ = [DUDYDy &™)

SF = Ww )

W=1-1 3 {1-y DU, (08, + (147, )UL (000, }
K : hopping f):érameter «<—— quark mass
= F -iu

3
W=l-ky {(1 —y U, - +(1+ yl.)U;(x)ax.,x_;}
i=1

- K{ew (1 - )/4)U4(x)6x',x+21 + e_‘”a(l + )/4)U:; (X' )6x',x—21}
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— Confinement /Deconfinement
Polyakov line (order parameter)

(L) = < ;3 > L<x>> ~e M

AF,: free energy of the static charge
(L)=0 deconfined ( AF, finite) |
(L)=0 confined (AF, infinite)<|'> confinement

i deconfinemen
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. IR
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3-flavor phase diagram

Ty ~ 270 MeV

ot “ ~ 175 MeV
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