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"calculating of mass of quark in cornell potential using variational approach”
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WA (S35 apalos
clc
clear all
format long
syms x
syms M
%e=(3)* (p"2)-4.59% (3/4) *sqrt (3.14/2) *p+ (1.61* (15/16) * (sqrt (3.14/2))) /p;
$F=diff (e,p);
$F=a* (p"3) tb* (p"2) +c*p+d;
SF=6% (p*3) - (4.59%3/4) *sqrt (3.14/2) * (p~2) - (1.6%15/16) *sqrt (3.14/2) ;
SE==F
a=6;b=-(4.59*3/4)*sqrt (3.14/2) ;¢c=0;d=-(1.6*15./16) *sqrt (3.14/2);
G=(3*a*c-b"2)./(9*a"2);
g=(9*a*b*c-2*b"3-27*d*a"2) ./ (54*a"3);
D=G"3+g"2;
p=(-b/ (3*a) )+ (g+sqrt (D)) ~1/3+ (g-sqrt (D)) "1/3
e=(3)* (p~2)-4.59% (3/4) *sqrt (3.14/2) *p+ (1.61* (15/16) * (sqrt (3.14/2))) /p
ENERGE=e/ (2*M) ;
ENERGE=ENERGE/0.00507
$varational=2*sqrt (2) * (p"3) * (x"(5/2)) *exp (- (p"2) * (x"2)) ;
$tabemoj=x" (-5/2) *varational

tabemoj=(0.553022383) *exp (-0.336872177* (x"2))

S=1/2;

S1=1/2; %S1=Su

\A



S2=1/2; $52=Su

S3=-1/2; $s3=sd
%Si*Sy=(1/2) * (S*2-S172-53"2)
As=(1/2)*(S"2-S1"2-S2"2) ;
Bs=(1/2)* (872-S172-S3"2) ;
Cs=(1/2)*(872-82"2-83"2) ;
Ss=As+Bs+Cs

AS=67.4;

sigmaI=3.45;

sigmaS=2.87;

$Hspin=AS* (1/ (sqrt(3.14) *sigmaS)) "3*Ss*exp (-x"2/sigmaS"2)

$As=S1*S2
$Bs=S1*S3
$Cs=S2*S3

%Ss=S1i*S

$<Hspin>=antegral [ (tabemoj”2)*x"5*Hspin]dx/antegral[ (tabemoj"2) *x"5]dx

Hspin=AS* ((1/((sqgrt(3.14)) *sigmaS))"3) *Ss* (19.59212456/64.35672875)

o
o

t=1/2;

tl=1/2; stl=tu
t2=1/2; st2=tu
t3=-1/2; st3=td

Sti*ti=(1/2)* (£*2-ti*2-t3"2)
Ai=(1/2)* (£72-t172-t272);
Bi=(1/2)* (£t~2-t172-£3"2);
Ci=(1/2)* (£~2-t272-£3"2) ;
ti=Ai+Bi+Ci

AI=51.7;

$Hisospin=AI* (1/ (sqrt(3.14)*sigmal)) "3*ti*exp (-x"2/sigmal”2)

$<Hisospin>=antegrall[ (tabemoj"2) *x"5*Hisospin]dx/

%antegral [ (tabemoj”2) *x"5]dx

Hisospin=AI* ((1/((sqrt(3.14))*sigmal))”"3)*ti* (2.998022585/64.35672875)

SAi=t1*t2
$Bi=t1*t3
FCi=t2*t3

Sti=ti*tj

Yo
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Asi=As*Ai; $Asi=(S1*S2)* (tl*t2)
Bsi=Bs*Bi; $Bsi=(S1*S3)* (t1*t3)
Csi=Cs*Ci; $Csi=(S2*S3) * (t2*t3)
Ssi=Asi+Bsi+Csi $Ssi=(S1i*Sj) * (ti*tj)

sigmaSI=2.31;

ASI=-106.2;

$HsI=AsI* (1/(sqrt(3.14)*sigmaSI))"3*Ssi*exp(-x"2/sigmaSI"2)
$<HsI>=antegral [ (tabemoj”2) *x"5*HsI]dx/antegral [ (tabemoj”~2) *x"5]dx
HsI=ASI* ((1/((sqrt(3.14))*sigmaSI))"3)*Ssi*(11.98766371/64.35672875)
Hint=Hspin+Hisospin+HsI

%M (baryon)=M(gl) +M(g2) +M (g3) +ENERGE+Hint

Mbaryon=3*317.225+(414.6827457/(3*317.225))-14.984320423579113

Y#



p= 0.353226011125118

e = 4.204883039518352

ENERGE = 7397308472621628125/(17838476649037824*M)

tabemoj =

4981182796012687/(9007199254740992*exp((6068549643234751*x2)/18014398509481984))

Ss =-0.375000000000000

Hspin = -0.058497670829530
ti= -0.375000000000000
Hisospin = -0.003952855993697
Ssi= 0.046875000000000

Hsl= -0.013519977724319

Hint = -0.075970504547546

Mbaryon = 9.371264194515884e+002
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Abstract:
In This Thesis a method building the base potential and calculating cornell potential will be

presented.

Variational approach helps to achive the quark mass by cornell potential.

This a mathematical method to describe motion of a system based on 3 identical body
forces.

We have obtained on exact solution of the radial schrodinger equation for a 3-body system
in three dimensions.

The interact potential V in assumed to depend on the hyperradius x only where x is a
function of the Jacobi relative coordinates p and A which are functions of the three identical
particles, relative positions 74, 7,3 and 75;.

The effect of hyperfine potential is calculated and then the mass of u, s, b and ¢ quarks is
achived.

The mass of u quark is almost equal to 1/3 of nucleon mass and so this shows that The
cornell potential is a factor that cause the stability of quarks in Their position and dose not

let the quarks to move.

Key Words:
Hadron- Quark- Baryon- Hypercentral- Confinement potential- color potential- Variational

approach
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