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S=0 PARTICLE WITH THE COX STRUCTURE AND POLARIZABILITY,
IN PRESENCE OF MAGNETIC FIELD

In the present paper, we will specify the equations for a spin 0 particle with two addi
characteristics, Cox structure and polarizability, to the cylindrical coordinates, and in presece e

external uniform magnetic field. After separating the variables, we derive the system o rder
differential equations in polar coordinate. This system may be reduced to a second orge tion for
<We derive

a formula for energies, it depends on two additional characteristics.

a primary function, which is solved in terms of the confluent hypergeometric f
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etic field, exact

which are interpreted as related to Cox struct

will specify this equations to the cylindricél coordinates, and in presence of the external uniform

magnetic field. We start with the forpfof fons in any curvilinear coordinates; the tensor
system of equations takes form
D,®*-iM® =0, D, +ieyF 0% +iecDF ;0 -IM®, =0;

note the notations p_ = v_ 4jen» 0, =0, +ieA_ . In tetrad form, they read
o, D° T8N D, —-IMD =0, 9D +ieyF, D ~iMD, +
a a ab
+ (a)®+(a(a)Fc)CD+Fce(a);aCD+F (e(b)ﬁa €@ P]=0,
where we y thenotation e(c)ﬁ =0, and the short notation for the covariant derivative,
v, =rapCylindfical coordinates, corresponding tetrad, Ricci rotation coefficients and the
unif magnetic field are determined by relations
X* =(t,r,¢,z), dS?=dt®> —dr? —r3dg*—
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A = -Br’/2,F, = e(rl)efz)Fm =-B (F,=B,=-B).

We readily find an explicit form of the above equations for the case under consideration

@, - (0, +1)c1>l—lé¢c1>2 —0,0,—-iM® =0,
r r

Z P ° 1O s
o A
r -0, . -=0,®| . |D
1, |+ieyB ch +ieoB| r ¢ |-iM q)l =0,
Fa ! +0,D® 2
0,0 0 0 s (bﬂ
where 8 =0, +ieBr? / 2. Let us apply the substitution (they correspond to diago %
operators of energy, third projection of the total angular momentum and the t ctlon of
the linear momentum)
Hl —iet 4img 4ikz —ict qimg Al
Y= , H =e“e™e™f(r),H,=¢e"e
H, o(r )\
f5(r)
taking in mind the notation i —— m +eBr /2 =iu(r) weget5e ons
ef+Mf, =0, kf-—Mf,=0, -~ - r+F)fl—%iyf2—ikf3—iMf =0,

(di+easﬁ)f —ieyBf, 0°® i(ﬁ+eaBd1)f +ieyBf, —iMf, = 0.
r r r

Eliminating the variables f_, f,:

=——f, f,= o f, we derive a system of 3 equation:

d 1 1. Lk )
[+ f, —Ziuf,—ik— f —iMf =0;
r) P M

( %ﬁ ) f ZieyBf, —iMf, =0, i(ﬁ+eaB%)f+ieny1—iMf2=0. (1)
By physic @v ake change y — iy, then we get

X ZBZ[ |eyB(ﬂ+eaB—)—|M(—+eaB ”)]f

Q % H
27282 [eyB(—+eaB—)+ M (—+eaB —)]f.
bstitute this result into the first equation in (1), allowing for the explicit form of s(r) ;

in this way we derive a second order equation for function f ,
d*f 1df m> e’B*r’

F+FJ+(_r_2_ +A)f :0,
where
A:_meB+esz(0M+7’)+<€2_k2_M2)(_ez7ZBZ+MZ)
M +e’*yoB? M (M +82]/O'BZ) '
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In the variable x = eBr?/2, this equation reads
2 2
%Jrlﬁﬂ—lmz —1+ A )f =0;
dx®  xdx 4x° 4 2eBx

its solution is searched in the form { = x2e™F(x):

2 2 2
xd—f+(2a+1+20x)d—F+[(cz—1)x+4a m +2ac+c+i]F =0.
dx dx 4 4x 2eB
Let a=|m/2|,c=-1/2, then the equation simplifies

d’F dF 1 A

X—+(2a+1-X)—+(-a--+-——)F =0 (b
dx? ( ) dx - 2 2eB)
and it is confluent hypergeometric equations $

d’F
d 2

Imposing the usual polynomial requirement ¢ = —n,
1 A [m]|
at+=—-———=-n => — —————n
2 2eB 2 2 2B (b

and allowing for explicit form of A, we obtain formula for en
MeB (N -1/2)(1+eBo +1/2)(1-€eBo)
(M —eBy) (M +eBy)
N takes half-integer values:

X +(f- x)——aF 0, p=2a+l a-= a+———

e =M?+k* +

where N =@n+|m|+m+1)/2,n=0,1,2,...;
N =1/2,3/2,.... This relation may be re-writ

2-M?—k? = (1L (1+087) B(oB+~ )].

In this presentation, we can readily descr e conditions when the mfluence of the additional
characteristics y and 0 will b

<<1:>a<<_ B7 <1,
M
Let us transform the last formuUlas to dlmensmnless quantltles

E:_, __, X:LZ’ b:£2’
M M M M

My=T, M’c=3, fﬂy bl, Bo =bz.

The Influenge of additional characteristic is small if two inequality are satisfy
<< 1 > << 1;
b b
and the formula for energy levels takes on the form (recall that x = 2bN )

E= \/1+ K? +1b%[x(1+ bx-bI) - b(bT + bI)].
-0V

Let us study this spectrum numerically for several sets of parameters:
>=0,I'=0, K=0.1,b=0.2, N—1§ E
22 2

1.1,1.268,1.417,1.552,1.676,1.791,1.9, 2.0025;
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$=002,7=002, K=01b=02 N==23 1
2'2"" 2
1.099,1.268,1.417,1.551,1.675,1.791,1.899, 2.002;
$=002T=002, K=00L,b=02 N=+3 1
2'2"7" 2
1.094,1.264,1.413,1.548,1.672,1.788,1.897,1.999;
$=0,=002, K=001b=02 N=%3 1
2’2" 2

1.0951,1.264,1.414,1.549,1.673,1.788,1.897,1.999;

¥=0.02,'=0, K=0.01,b=0.2, NZEEE
22 2 1

1.095,1.264,1.414,1.549,1.673,1.788,1.897,1.999.
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2Hcmuimym si0eprvix npobnem Benopycckozo 2ocydapemeennozo ynusepcumema

YYBCTBUTEJIbHOCTD MOJAPU3AIIMOHHBIX ®PAKIAI
W-BO30HOB K CP-UETHBIM AHOMAJIbHBIM KOHCTAHTAM
TP O30HHBIX BEPIIMH B ITPOIECCE ITAPHOI'O POXKJAEHUSA HA CMS LHC

B pa6ote paccmotpenst sddextsl BiusiHust CP-4E€THBIX aHOMAIBHBIX KOHCTAHT TPEXOO30HHOTO U
WWy u WWZ -B3aumoneiicTBis Ha 3HAYCHHsI CEYCHUI M TOJISAPH3AIMOHHBIX (ppaKIKid U Tpolecca

pp = WW +X —("(v,iy,+Xc nonspuzoBanHbiM W' -6030HOM B paMKax 3KCIEPMMEHTAIbHBIX

OTpaHWYEHH Ha KHHEMATHYECKHE MTEpeMEHHbIE TSl TPETHEro ceanca paboTsl akcepumenTa CMS.
KaroueBble ci10Ba: 0030H, KBapK, ApTOH, IPOTOH, AHOMAJILHBIE [TAPAMETPBL.
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