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@y (r) =h(r)exp(Z(r))

h(r) = ﬁ(1+ ar) o #0
i=0

Z(r):—%ar2+5ln(r)
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L =ay
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(M)

> eq3 := diff(phi(r),r$2)+(-a_1*r~2+c_1/r+lambda-k*(k+1)/r"2)*phi(r);

> h(r):=1+mu*r;y(r):=-1/2*alpha*r~2+delta*In(r);

> phi(r):=h(r)*exp(y(r));

> factor(eqg3);

> s:=factor(eg3*r~2/exp(y(r))):
forifrom1by1lto7do
print(pove(r)=i-1);
print(rem(s,r™i,r));
s:=s-rem(s,ri,r):

end do:

> k:=-delta;
> alpha:=sqgrt(a_1);
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> lambda:=(3+2*delta)*sqrt(a_1);
> mu:=-c_1/(2*delta);

> c_l:=sqrt(+4*delta*sqrt(a_1));

> a_l:=((epsilon™2-m~2)/(3+2*delta))"2;
> c:=c_1/(epsilon+m);

> alpha; lambda;mu;

OB e bov =1 e gy
9 (1) =+aPr)a+ al(l)r)exp(—%arz +8In(r))

o2 2050 Aslan > 4 25 iy Sl estizd L = a5 U= e
> eq3 := diff(phi(r),r$2)+(-a_1*r"2+c_1/r+lambda-k*(k+1)/r~2)*phi(r);
> h(r):=1+mu*r;y(r):=-1/2*alpha*r~2+delta*In(r);
> phi(r):=h(r)*(1+eta*r)*exp(y(r));
> factor(eqg3);
> s:=factor(eg3*r~2/exp(y(r))):
forifrom1by1to9do
print(pove(r)=i-1);
print(rem(s,r™i,r));
s:=s-rem(s,r”i,r):
end do:
> R5 :=solve( {1/2/delta*(-c_1"2+16*a_1/(1/2)*delta+4*a_17(1/2))*r"2}, {c_1});
> R4 :=solve( {-1/2*c_1*(c_1*eta+2*eta”2*delta+2*a_17(1/2))/delta*r"3}, {eta});
> R2 :=solve( {(2*mu*delta+c_1+2*eta*delta)*r}, {mu} );
> R1 := solve( {(lambda*mu*upsilon-5*mu*upsilon*a_1"(1/2)-
2*mu*upsilon*a_17(1/2)*delta)*r"4}, {lambda} );

> k:=-delta;
> alpha:=sqgrt(a_1);
> lambda:=(5+2*delta)*sqrt(a_1);

> mu:=-c_1/(2*delta)-eta;
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> eta:= 1/4*(-c_1+(c_172-16*a_1"(1/2)*delta)™(1/2))/delta;
> c_1:=2*(4*a_17(1/2)*delta+a_1"N(1/2))™N(1/2);

> a_l:=((epsilon™2-m~2)/(5+2*delta))"2;
> c:=c_1/(epsilon+m);

> alpha;beta;lambda;mu;eta;
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il 1=y gl =al? a5 ol S3apY

> eq:=diff (g (x) ,x$2)+5/x*diff (g(x) ,x)+ (-

iota* (iota+4)) *g(x) /x*2+3* (e*2-m*2- (e+m) * (a*x*2-c/x) ) *g (x) ;

> eq:=diff (g (x) ,x$82)+5/x*diff (g(x) ,x)+ (-

iota* (iota+4)) *g(x) /x*2+ (lambda- (al*x"2-cl/x)) *g(x) ;

> g(x) :=x*delta*exp(-1/2*alpha*x*2) * (1+mu*x) ;
> factor(eq)

> eql:=factor(collect(eq/g(x) ,x))

> s:=eql*x"2* (l+mu*x) :
for i from 1 by 1 to 8 do
print (pove (x)=i-1);
print(rem(s,x*i, x));,
s:=s-rem(s,x”*i, x) :

end do:

> #
> alpha:=sqgrt(al);

> delta:=iota;,

lambda:=2* (4+iota) *alpha;,
mu:=-cl/(2*iota+5)
cl:=sqrt(2.*(5+2*iota) *alpha) ;
#**************************

mu;

1/3*(E*2-9*m*2)-lambda;,

R := solve( {1/3*E*2-3*m*2-2%* (iota+4)*al*(1/2)},
al:= 1/36*(-E*2+9*m*2)*2/ (iota+4) *2;
alpha:=1/6* (E*2-9*m~2) / (iota+4)
y:=sqrt(1/3*(E*2-9*m*2) /(iota+4))
beta:=1/(E+3*m) ;
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{al} );
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iota:=0,

#********************************
g:=(x*iota-y*x” (iota+l) /sqrt (2*iota+5)) *exp (-y*2*x*2/4) ;
f:=beta*diff (g,x),

vV VvV v v Vv

x _bag:=solve(f+g,x) [2];
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m:=100/197.24;E:=5.68,;E1:=E;
>y/

> #************************************

> rho:=g*2+£*2;

K:=int (rho*x”7,x=0.. infinity)/int(rho*x*5,x=0..infinity):
K1:=sqgrt(K) ,

g a:=5/3*(1-4/3*int (£*2*x"5,x=0.. infinity)

/int (rho*x*5,x=0.. infinity));

N:=int (rho*x"5,x=0..x _bag) ;

> y:=sqrt(1/3*(E*2-9*m*2) /(iota+4))
> beta:=1/(E+3*m) ;

0;

> E:='E';

> iota:

> x bag := 1/5%(5*E~2-45*m~2+4*3*(1/2)*( (E-

3%m) * (E+3%*m) ) ~ (1/2) *5~ (1/2) *E+12*3~ (1/2) * ( (E-

3%m) * (E+3%*m) ) A (1/2) *5* (1/2) *m- (305*E*4-1170*E*2*m*2 -
40*E*3%34 (1/2) * ((E-3*m) * (E+3*m) ) ~ (1/2) *5~ (1/2) -
120*EA2#*34(1/2) * ((E-3*m) * (E+3*m) ) ~ (1/2) *5* (1/2) *m-
14175*m*4+360*m*2+3* (1/2) * ( (E-

3%*m) * (E+3%*m) ) A (1/2) *5~ (1/2) *E+1080*m*3*3* (1/2) * ( (E-
3%m) * (E+3%*m) ) A (1/2) *54 (1/2) +1440*E*3*m-
12960*E*m*3) ~ (1/2) ) *5~(1/2) *3~(1/2) / ( ( (E-

3%m) * (E+3%*m) ) ~ (1/2) * (E*2-9*m*2) ) :

v4



> Pl:=factor(1/(Pi*3*x bag”5)*(1/diff (x bag,E))):
> E:=El,;factor (P1),
> Eb:=factor (P1*Pi*3/6*x bag"6) ;
588 i obov=1 cdb sy

g, (r) =@A+ad’)+afx) exp(—%axz +5In(x))

w0 o0 Aolae Jo s 5 aeli sl eolainl b p:al(l) 3 uzaél) e

> #
eq:=diff (g(x) ,x$2)+5/x*diff (g(x) ,x)+ (-

iota* (iota+4)) *g(x) /x*2+3* (e*2-m*2- (e+m) * (a*x*2-c/x) ) *g (x) ;
> eq:=diff (g (x) ,x$2)+5/x*diff (g(x) ,x)+ (-

iota* (iota+4)) *g(x) /x*2+ (lambda- (al*x*2-cl/x) ) *g(x) ;

> g(x) :=x*delta*exp(-1/2*alpha*x*2) * (1+mu*x) * (1+rho*x) ;

> factor(eq),

> eql:=factor (collect (eq/g(x) ,x));

>> s:=eql*x*2* (l+mu*x) * (1+rho*x) :

for i from 1 by 1 to 9 do

print (pove (x)=i-1)

print(rem(s,x*i,x));,

s:=s-rem(s,x”i, x) :

end do:

> R5 := solve( {(l6*iota*al”(1/2)+44*al*(1/2)-
cl”2)/(5+2*iota) *x*2}, {cl} );

> R2 := solve( {-
cl*(2*al*(1/2)+5*rho*2+2*rho*2*iota+cl*rho)/(5+2*iota) *x*3}
, {rho} );

> R1 := solve( {(5*mu+5*rho+2*iota*rho+cl+2*iota*mu) *x},
{mu} );



> R := solve( {(-10*al”*(1/2) *mu*rho+lambda*mu*rho-
2*iota*al”(1/2) *mu*rho) *x*4}, {lambda} ),

> #
> alpha:=sqrt(al);

> iota:='iota';,

> delta:=iota;,

> lambda:=2* (5+iota) *alpha,

> mu:= - (5*rho+2*iota*rho+cl)/(5+2*iota),;

> rho:= -1/2*(cl-(cl*2-40*al*(1/2) -
lé*iota*al”(1/2))*(1/2))/ (5+2*iota),;

> cl:= 2*(4*iota*al”(1/2)+11*al”(1/2))*(1/2);
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> Z:=sum(sum(exp (-

beta*197.24%* (6* (4+2*1+nu) *omega+3*m) ) ,nu=0. .infinity) ,1=0..
1);

omega:=.173;

m:=.5069965524;,

Z;

E:=-diff(1n(Z) ,beta),

factor (E);
Cv:=-beta*2*diff (E,beta) : factor (Cv) ;
beta:=1/T;

plot(Cv,T=0..250);
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Abstract

Because of its simplicity, the MIT bag model [1] is rather convenient for calculating
various hadronic properties. The MIT bag model possesses many desirable feature
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inspired by QCD and relativity. Thus it is important to test the model in a situation other
than those in which the dynamics of the model were originally formulated.

The MIT bag model uses free quark wave-function with no-current boundary condition
in the bag’s wall. Certainly, quarks interact within the bag, which will change the
standard results. In the past, certain modification of the model was introduced, giving
rise to better results compared to experimental values.

In this paper, a modification is proposed by extending the model to include certain
residual interaction among quarks. The relativistic wave-function is also taken. In our
model, each quark moves inside the bag in the effective field of other quarks and
gluons. the relativistic Dirac equation is considered with effective central potential for
hadrons composed of three quarks as a three-body system and the ground-state wave-
function and exited stats is calculated analytically . also thermodynamic properties of
this system are studied . and in the end by determining the outward pressure forced via

vacuum we will consider out side energy .

Key words : thermodynamic , bag model , baryon , specific heat , oscillation potential .
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