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The so,( ) quanium sigebrs i used for the description of & g-snalogue of the relativistic hydrogen stom. The discrete spectrum

of g-anabogue of the relativistic hydrogen is obtained algebrascally.

i. In connection with the developments of the quan-
tum groups and algebras in the last years the g-defor-
maston of the vanous physical models attracts phynast's
allenlion. mmdmﬂmm
propertics of the physical models using the quantum al-
gcbras were given. In particular, in papers [1-8] the prob-
mdmdh“mﬁ-
m“mmm realizations for the
symmetry algebras ﬁ} and s (1 ]) were given. In
[9.10] the motion of the dassical and quantum g-defor-
mscd free parnticles was studied. The papers [11,12] are de-
voted 1o the discussion of the propertics of the g-analogue
of the noarclativistic hydrogen atom. In this papers » dis-
aeic spectrum of the ghydrogen atom has been found
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i the g-analogue of the oumber x. The quantum num-
bes ng m (1.1) satisfy the constraint condition
(o] +[ng]=[ny]+[ns]. Limit g—1 (1.1) coincides with

the spectrum of the ordinary nomrclativistic hydrogen
aiom
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E,'-m, n=n+n+l=n+n+1. (13)
The purpose of the present work is to imtroduce g
analogue of the three-dimensional relativistic hydrogen
atom [13] We shall deal here cigth the discrete spectrum
of the relstivistic hydrogen stom and shall obtain its ¢
snalogue by passing from the mvariance algebra so (4) ~
~su(2)xsu(2) of the ordinary relativistic hydrogen
siom system [14] to its g-analogue s, (4)~su,(2)=
su.(2).
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sug (2). The algebra su, (2) is defined by the following
comunutation relations:

[J:,del=2ds , [J.,d-]1=[2J,] @

The irreducible representations of su, (2) are finite
dimensional and have dimension 27+, where the weight
7 takes the values §=0,1/2,1,3/2,... . As follows
from (2.1), the action of the operators of the g-angular
momentum J,,J; in an arbitrary irreducible represeata-
tion space {wia), -1 € m < j, are defined by the follow-
mg formulas:

Je Wi, JeW = [T B] [JER+1] Yine:
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For the Casimir operator J =J_J.+[J,] [J,#1] we
obtain
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J Vm=[7]1[]+1]ysm @3)
In the mit g—1 we have [x]—x, and therefore in this
Emit the formulas (2.1)(2.3) become identical 1o the well

known expressions for the algebra su (2).
3. It is known that [14] the fnite-difference Hamillo-
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H=H,-a/r, H,=

J.hc = ,,
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for the three-dimensional relstivistic hydrogen atom [13]
commutes with the orbital angular momentum L and the
Runge-Lentz vector A. Further, L and A satisfy the fol-
lowing relation

IA=AL=0 G.2)

In the case of £<0 (the discrete spectrum) the components
d‘f--:l A generate the Lic algebra so (4) . By introduc-

tors

i1} —2)

J =§r£+u,a =—(L-4) 63)
the Lic algebra so(4) can be rewritten as su(2)x
su (2) , namely
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1 sccordance with the relations (3.2) we have

{1 =) -d -l

(J P=(J f=:{L+AJ=h‘jrj+1), G.5)

The Hamiltonisn (3.1) can be expressed by the vectors
-afl} —»{d}

(J JF and (T ) asfollows
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Thus, from cquations (3.5) and (3.6), it can recover the
discrete spoctrum of &2
a’

E, =mc” |1~
! J (45 (7 +1)+1F K

The expression (3.7) possesses the correct non-relativistic
F

G.7)

mil £, - mc” — ~————, where n=27+1.
2o h
We can define g-deformed relativistic hydrogen stom
with the Hamiltonisn operator #_. For the g-analogue of

mﬂﬂmﬁmh’mm Long
24, - A1, -0
The components of I, and A, generate the quantum

slgcbra so,(4). By mtroducing the following two o
angulsr momenium operators:

1 @ 1
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i algcbra so, (4) can be rewrillen as su, (2) x su, (2),
namely
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To realize (3.8) and (3.9), we consider a set of four in-
dependent g-harmonic oscillstor's operators of creation,
annihilation a;_ and number operstors Ny, i=1234,
satisfying 1o the following expression:

B, A, =G, N8, ] =25, @11
Then we have

T = By T = i, 202 = Ny =Ny,
G.12
T8 = 85y I = 85, 2T = Ny N

Next we cxiend the equation (3.6) to the quantum algebra
sug (2) x sugy (2) , i.e. we assume that

g
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From (3.13) we can obtain the energy of g-analogue of

the relativistic hydrogen stom
a.'l
o = 'cJJI-H G13+11+17e &
It is readily verified that the expression (3.11) bas correct
limits in the cases of g—1 and c—e.

The g-deformed relativistic hydrogen atom defined by
(3.14) has the same ground energy level as the ordinary
relativistic hydrogen atom (3.7), what corresponds to the
limiting situation g=I. Further more, its discrete spec-
trum cxhibits the same as the relativ-
stic atom. The only difference between the cases g=1 and
g<>1 anses m the position of the excited leuches (cf. [11]).

In conclusion we remark that, as in the nonrcativistic
case (11, 12], it will be defined a g-deformed relativistic
hydrogen stom via the Kustaanhcimo-Stiefel transfor-
mation [15}
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RELYATIVISTIK HIDROGEN ATOMUNUN ¢ ANALOQUNUN ENERJ SPEXTRI

Kvaal cobrinden 504 (4) wuu—_mmmm_wm—_
Fasskqusun dskret spekisi cobri yolia tapumegdys
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