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1
un+ d w2+ s (1)
, L. © (strangelets)
: @ ; ® (quark nuggets)
; @ (bulk viscosity),
(1
u+ e <d+ Ve, (2
u+ e <8+ V. (3)
Hy+ By= B+ HBy= H+ B (4
k= h= c=1, (1) Weinberg — Salam [
4
D ad™ w) = %é%ﬁ%c%@BZ&SmZ&I[[Idpﬂ §Y(Pi+ Pae Ps— Pa)S(Pi* P2)(Ps* Ps),  (5)
=1
Ei- ]! -
,S= f(EVf(E2)[1-f(E3)][1-f(E4)],f(Ei)= |1+ exp T ,i=1 4
(1) .M, Ei, Pi= (Ei, pi) . T ,f(Ei)
Fermi— Dirac . Gy (1.435x 10+ em®), 0. Cabibbo (cos’0.= 0.974).
36 - Eq= ,Ipi+ m%,
E. dE
aq = p_ql’ bq= E‘, q= ud,s, (6)
(5) (1)
2
™ ) = %Ghm%@#&ﬂﬂ%fﬁﬂﬁAMMQL (7)
u0d
4 4 . .
_ L[y T L sinpr(i)x
A= b4 Jo xzdx{il_[lsmpF(L)x+ CICZH{COSPF(L)x pr(i)u }+
sinp (1) x sinpp(2)x| . .
cif cospr(1)x - pe(1)x cospr(2)x — DE(2)x sinp p(3) xsinp p( 4) x +
] ~ sinpp(3)x| | ~ sinpp(4)x| . .
ca| cospr(3)x DE(3)x cospr(4)x DE(4)x sinpr(1)xsinpr(2)x(, (8)
prE(i) i st = 1/(awad),c2= 1/(auwas), M(&) [12], & =
(Wi— W)/T, (4) A 1,
ny = W’ (9)
Yi = 5f, i= udseVe (10)
(7) M(&) M(- &) (1) : (1)
[l e vovy"”?
M=t oys g pg, (XU g - m &), (11)

b2bg

np
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T, 10"K : (2)
-y o s m) 73 (Yavevayy)'”? )
= — = 664x 10T0| * o A25(8+ 410, (12)
no (~ 0.155fm ), A1 e, c2 V aw, 1/ aq, A2, & =
(Wt He— - 1)/ T, (2) ( )
. Y, Y.V 1/3
e(&) = 1.17x 10279, ;Lb b A (&)= 1= &) (ergls), (13)
T (W/T - x)[(x+ &)+ T
(&) = r - - — dx. (14)
- (1+ e )(1+ e ?)
(3)
I 3(Y, Y YEYe )3
() 4,3 [ b utets V. 2 2
L= ——== 1L77x 10 Tl{n(] e A:&(8+ a1, (15)
As A Cl, C2 1/ aw, 1/ as, &= (Ho+ Ho— M- u‘i)/T'
_ Y. Y. Y)"?
(& = 3. 12x 10747 C g - i &) (enws). (16)
(14) & & (%),
& = &%)+ &(&%). (17)
2
d Yd
dtlz_ I+ Ty, (18)
dY,
0 = (19)
Yi= 3- Yu- Ya (20)
2Yu= Ya+ Y.+ 3V, (21)
. (2) (3 Y1,
Ye+ Y‘}e: YL, (22)
2 2 .
H; = ,IpF(L) + mi, 1= uds,e,V, (23)
[12].
, [12] @ ny
1.5n0 2.5n02 , 0.245Me  0.307 Mo; @
10, 20, 30 MeV; ® Y1 0.32,0.36 0. 40, [
Y= 0.38 Yi+ 0.1 Y- 0.0145, (24)
’ u7d 2 ’ I P Mmu= md
=0, ms= 200 MeV II: mu= 5.56 MeV, md= 10 MeV, ms= 200 MeV.
[12,19], I mey ma me= 1 1.8 36. Yi T ny,
(1)~ (24) L1 . Yi,

Tn, S Ev
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3
) s
s , 1,2.
1 1.5no
Tab.1 The neutrino abundance, the temperature (in units of MeV), the entropy and the total neutrino energies (in units of
10% J) before and after the conversion for ny= 1.5 ng in the inner core
Y\gi Yva T; T Yi Yur Yai Yar
I 0.056 4 0.101 0 10 22.1955 1.263 6 1.2190 1.736 4 1.3005
I 0.056 4 0.1009 10 22.223 4 1.263 6 1. 2191 1.736 4 1.299 5
I 0.0707 0.116 7 20 27.842 4 1.289 3 1.2433 1.7107 1.286 4
II 0.0707 0.1167 20 27.863 9 1.2893 1.2433 1.7107 1.2853
I 0.086 3 0.1329 30 35.475 1 1.3137 1. 2671 1.686 3 1.2725
I 0.086 3 0.1329 30 35.4915 1.3137 1. 2671 1.686 3 1.2714
Y Yy Y Yo st St E [v:izJ E vi
I 0 0.480 5 0.263 6 0.2190 1. 31 2.7623 1.10 1.661 3
I 0 0.481 5 0.263 6 0.2191 1. 31 2.7660 1.10 1.6595
I 0 0.470 4 0.2893 0.2433 2. 65 3. 4945 1.69 2.3208
II 0 0.471 3 0.2893 0.2433 2. 65 3.4975 1.69 2.3211
I 0 0.460 4 0.3137 0.2671 4. 03 4. 4883 2.59 3.3095
I 0 0.461 4 0.3137 0.2671 4.03 4.4907 2.59 3.3100
“p S . T MeV , E 104]
2 2. 5ny

Tab.2 The neutrino abundance, the temperature (in units of MeV), the entropy and the total neutrino energies (in units of

10% J) before and after the conversion for ny= 2.5 ng in the inner core

Yvi Yvy T T Y Yur Yai Yar
I 0.056 4 0.108 3 10 30.8147  1.2636 12117 1.736 4 1.188 8
1I 0.056 4 0.108 3 10 30.8400  1.2636 1.2117 1.736 4 1.1880
I 0.0707 0.1247 20 34.8919  1.2893 1.2353 1.7107 1.1756
1I 0.070 7 0.124 7 20 34.9137  1.2893 1.2353 1.7107 1.174 9
I 0.086 3 0.1415 30 41.0693  1.3137 1.2585 1.686 3 1.162 7
11 0.086 3 0.1415 30 41.0873  1.3137 1. 2585 1.686 3 1.1619

Y Y Ya Yo SE 12 St E [\;iz] E vi
I 0 0.596 0.2636 0.2117 1. 31 3.2578 1.10 2.2413
11 0 0.600 3 0.263 6 0.2117 1. 31 3.2605 1.10 2.2417
I 0 0.589 1 0.2893 0.2353 2. 65 3.7202 1.69 2.980 1
11 0 0.589 8 0.2893 0.2353 2. 65 3.7226 1.69 2.9805
I 0 0.578 8 0.3137 0.2585 4. 03 4.4141 2.59 4.009 2
1I 0 0.579 5 0.3137 0.2585 4. 03 4.4162 2.59 4.009 7

“r P . T MeV R E 10%])
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0.13%,0.21% 0.1%, np= 1.5 no, Y= 0. 32 0.1% ,
) u,d I
,u,d
o (v d)
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3. Department of Physics and Information Engineering, Shangqiu T eachers College, Shangqiu 476000, China)

Abstract: Mei symmetry and Mei conserved quantity for A ppell equation in Chetaev constraint mechanical
systems are investigated. A ppell equations and differential equations of motion for Chetaev constraint mechanic
systems are established. The relation between Lagrange function and A function is analyzed. An general re
search approach of Mei symmetry and Mei conserved quantity for Appell equation n Chetaev constraint me
chanical system is discussed. T he definition and the criterion of Mei symmetry of Appell equations under the
infinitesimal transformations of groups are given. The constructional equation of Mei symmetry and the ex
pression of M ei conserved quantity are also obtained. An example is given to illustrate the application of the re
sults.

Key words: A ppell equation; Chetaev constraint mechanical system; M ei symmetry; Mei conserved quanti-

ty

( 588 )
Effect of u and d quark mass on the phase transition

of quark matter in supernova

LAT Xiang-jun, LIU Merrquan, LIU Honglin, LU O Zhr quan
(Institute of Theoretical Physics, China West Normal University, Nanchong 637002, China)

Abstract: T he effect of u and d quark mass on the conversion of the two— flavor quark matter to more
stable strange quark matter has been analyzed. It is shown that the u and d quark mass has slight influence on
equilibrium parameters, nvolving quark temperature, quark abundances and total neutrino energies. So the u
and d quark mass can reasonably be neglected when the conversion processes are studied in a supernova core.
It further indicates that the u, d quarks are not good quantum transition flavors and the structure of photon
comprised of quarks is also supported.

Key words: quark transitions; supernova; reaction rates



