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The interelectronic-interaction effect on the transition probabilities in Eigte-like ions is investigated
within a systematic quantum electrodynamic approach. The calculation formulas for the interelectronic-
interaction corrections of first order in Z/are derived using the two-time Green-function method. These
formulas are employed for numerical evaluations of the magnetic transition probabilities in heliumlike ions.
The results of the calculations are compared with experimental values and previous calculations.
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I. INTRODUCTION

During the last few years, transition probabilities in heli-
umlike ions were calculated by a number of autidrs4. In We consider the transition of a hightwo-electron ion
these calculations, the interelectronic-interaction effects O%om an initial statea to a final stateb with the emission of
the transition probabilities were accounted for by employing, ;0 \with momenturk, and polarizatione;. The transi-
the relativistic many-body perturbation theotRMBPT) tion probability is given asi f
[1,2,4 and the multiconfiguration Dirac-FocKMCDF) P yisg
method [3]. Since these methods are based on using the dw=2 25(E. + K2 — E.)dk 1
Coulomb-Breit Hamiltonian, they have to deal with separate Tyl OB + ki~ Ea)ks, D
treatment of the positive- and negative-energy state contribyyere ba IS the transition amplitude which is connected
tions. As was first indicated in Rdf3], the contribution from with theyg}natrix element b
the negative-continuum contribution is very sensitive to the y
choice of the one-electron model potential, which is used as k. e-blSa) = 2T . +KO— 2
the starting point of any RMBPT or MCDF calculation. In (K er;blSj@) = 2m Tyadlen + K = 8a), @
particular, using a standard Dirac-Fock approximation, inandk?s|kf|.

Ref. [3] it has been demonstrated that to achieve the agree- \yie assume that in zerottone-electron approximation

ment between theory and experiment for the magnetic dipolg,e injtial and final states of the ion are described by one-
transition 23S, —1 'S it is necessary to take into account yaterminant wave functions

both correlation and negative-continuum effects. This state-
ment is closely related to a problem of significant numerical 1
cancellations that may occur in low-Z systems, if an im- Ua(X1,X2) = = 25 (= DPipa (X0) e (X2) 3
proper one-electron approximation is used. For a rigorous V2'p
QED approach for low-Z systems and corresponding calcu-
lations we refer to Refd5,6]. 1 P

The main goal of the present paper is to perform a com- Up(X1,Xp) = _EE (= )" hp, (X1) thpp, (X2) - (4)
plete QED calculation of the interelectronic-interaction cor- ver
rection of first order in 1Z to the magnetic transition prob- 4 gescribe the process under consideration we introduce the
abilities in highZ He-like ions. To derive the calculation Green functiorg,, ,.(E’,E) by
formulas for these corrections from the first principles of Liies
QED we use the two-time Green-function method developed
in Refs.[7-9] and described in detail in RefL0]. In Sec. I,
we formulate the basic equations of this method for the case
of nondegenerate states and apply it for the derivation of the
desired formulas. The numerical results for the transitions
235, -11s, 2°%P,—-11S, and 33S,—-2°3S, are pre- SavavpUaV NataVaval
sented in Sec. lll. Both Feynman and Coulomb gauges arg
used for the photon propagator to demonstrate the gaugy
independence of the final results. The results of the calcula;
tions are compared with previous theoretical results and with

Il. BASIC FORMULAS

experiment.
The relativistic units(z=c=1) and the Heaviside charge  FIG. 1. The photon emission by a heliumlike ion in zeroth-order
unit [a=¢€?/(4m),e<0] are used in the paper. approximation.
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1 ” ! ! ! ! !
Oy bia(EE)OE +K' = B) = f dp2dpSdp; dp; S(E - p? - pg) S(E' = p1° - p3°)

X J o dxo0xdx3up(x7,x5) G, (P X1), (5, %9): K% (P2, X0), (P,X2)) 13 73Ua(X1. X2, (5)

where

27 1 (7 ey
Gy (PR%X3). (P2 X2) iK% (P X0) (PX2) = =7 5 s f dhlicbehg g’ f 'y explip1x;”

+ip32xs® = ipDS = ipDS + kOO AL (y) (0| TyX}) X3) ] ,(Y) Xe) YA X))|0)  (6)

is the Fourier transform of the four-time Green function describing the progéssis the electron-positron field operator in
the Heisenberg representation, and

€ expliks - x)

AY(x) = 7
£(X) 22y (7)

is the wave function of the emitted photon. The transition ampliﬁgyg;az<kf,ef;b|81a> is calculated by Refd.7,8,1Q
-1/2

_ 1 -1/2 1
Sy a = Z3 V2S(Ey + K0 - Ea)gﬁrde'gﬁradEgyf,b;a(E',E){z—ﬂgﬁrdegob(E)} [Z—Wifﬁ radEgaa(E)} : (®)

Hereg,4(E) is defined by

27T 1 * ! !/ 1 ! !
Gee E)AE' ~E) === | dpidpydp;°dp} o(E - pi - pg) oE' ~ pi° - p3)

X f dxldXdeidxéua(X:IL!Xé)G((pjll_ovxi)! (péovxé) ; (pgvxl)l (p(2)1X2)) YEYgua(xl!XZ) ’ (9)

where
! ! ! ! 1 ” ! ! H ! ! H ! ! H H
GU(PLxD), (5" X2): (PLXa) (P3X2) = 53 J ARG G’ explipix” +ip;x;” = ipIX; ~ipBxp)
XCO[Tyh(x) (X3) (X2) 4(X1)|0) (10

is the Fourier transform of the four-time Green function describing the ggg(E) is defined by a similar equation. The
contoursI’, andI’, surround the poles corresponding to the initial and final levels and keep outside all other singularities of
the Green functions. It is assumed that they are oriented counterclockwise. The Green fua«aitdﬁyf are constructed by
perturbation theory after the transition to the interaction representation and using Wick’s theorem. The Feynmanules for

and Gyf are given, e.g., in Ref10].
Below we consider the transition probability in high-Z He-like ion to zeroth and first order4n 1/

A. Zeroth-order approximation

To zeroth order in 1Z the transition amplitude is described by the diagrams shown in Fig. 1. Fo@uipves
Sa= O(Ep+ K = Ea)gsfde'fﬁ r,dEQY o (E' E), (11)

where the superscript indicates the order iZ.1According to definition5) and the Feynman rules f@yf [10], we have
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0o E EE +K0-8)= 5 (- | aobapbp{ i o(E - - Y LE" -~ pi= 1)

Ino)(ny|
21 nEZ Py - en (1 —i0)|al>

Ing)(ny| Iny){n,|
X(Pbyl 5 %‘,—pz ns(1_io)|a2>5<|o =) +(Pby— nZl—pl 110

Ino)(ny| 27 0 Ing)(ng|
X (Pby|— niz—pz o (1-10) ] a0, 8py’ + K~ PDAF nES—pz en(L ol 2>}, (12)

ny<n 21
<Pb1|—2|¢1|. —ea, 8(p;° + k- p) AL
2m ny A _8n1(1_| 0) i

lap) §(p10 - pg)

wherea*=1y*=(1,a). One obtains

(E',E) = ( | )T dp? L (bylea, A [ay)—— oty
103
Oy 2m) ) plpﬁ—(E—E’)—sblHo T Y ) — e, +I0E-p) - e, +i0
i Zfoc 1 * 1 5ab
+| — dp b,|ea, AL |a — 13
(277) o pzpg—(E—E’)—sbz+iO< slec A 2>pg—eaz+i0E—pg—eal+i0 (3
i 1 o 1
T onE - ED — o [(bile, A [ag) S, p, + (Ds]€0t, Af |512>5alb:L E—Efdo)' (14)

WhereE(ao):(c:alﬂsa12 and EE,°>:sb1+sb2. Substituting this expression into E@.1) and integrating oveE andE’ we find

S(y?),b;a == 2mi 8(Ep + k{ = 2y, ab, | (15
or, according to definitiori2),
(O)b o=~ [(bilea, At [a)) 8, , + (blea, A [ax) 5, p 1 (16)
The corresponding transition probability is
dWO = 27|70 PS(Ep + K ~ Eo)dks. (17

B. Interelectronic-interaction corrections of first order in 1/Z

The interelectronic-interaction corrections to the transition amplitude of first ordeZiark/defined by diagrams shown in
Figs. 2a) and 2b). Formula(8) yields, in the order under consideration,

SPa= E,+ K- Ea)[gsr dE' - dEGY), (E' E)- —gﬁrde'gﬁr dEGY,,(E.E)
x(i.s'SradEdéz(a + i.gsrdedoﬂE)ﬂ : (18)

whereg (E) and gb)(E) are defined by the first-order interelectronic-interaction diagf@im. 3). Let us consider first the
contr|but|on of the diagrams shown in Figia® According to the definitiori5) and the Feynman rules f@3,, [10] we have

o ha(E BAE +K-B) =2 (- 1P f dpidpzdp; dp;’S(E - pl - P SE’ - pi° - p3°)
P -0

i 3J°° 1 1
x| — — P AX |y ——
(217) _wdqod“’{ P10 epp, + 02< byfea, A ) P e (L-i0)

1 1 1
X(nPbyl(w)|a;a Sp2-w-q°
(NPhyl(w)|ay 2>p2—sa 0P —spb2+i0pg—ga2+i0 (p;—©—0q°)

1
X 8(q° = K= p1%) 8(py + 0 = p3°) + p,o—HOE (Pbglea, At |n)
2 Pb.
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! (Pbyn|l(w)|a;ay) 1 ! !
—en(1-i0) T ) o 1P~ ey, +10PS g, +10
X8pd-w-a)8( -k -p)ap) +w-p) ¢, (19)

wherel(w)=€?a*a'D,,,(w) and

dk exdik - (x-y)]

Dol X =N = =G| o5 iz aig (20)
is the photon propagator in the Feynman gauge. One finds
gylfag (EE)= (i)azp“ ¢ DP? JZ dpdp;’ 00— slpbz+ iOE’ - py’ —18Pb1+ i0pY- slaz +i0E-p) —leal+ i0
X(Pbilea, AN == s _tn(l “i) "Pbell (b2 - P lagan) + %)3
X% - 1)P2n' f: dp‘fdpiopio_ epp, +10E' - pio—lspbz +iopd- slal+ i0E-pj —1£a2 +i0
X(Pbea, AL ) — ,0_18 i PhnleE - plasay). (21)

The expressiorn2l) is conveniently divided intarreducible andreducibleparts. The reducible part is the one wﬁh +g,
—E(O) in first term and Wlthsp,J +en= E(0 in second term. The irreducible part is the reminder. Using the |dent|t|es

1 1 1 1 . 1 22
p)—ea +i0E-p)-e, +i0 E-EQ\p)-e, +i0 E-p)-e, +i0)’

1 1 ! 1 1
10 _ ; 1 _ ~0_ N = = ()] 10 _ P 1 _ 10 _ ; ! (23)

we obtain for the irreducible part

ylfablged) — _§ rde/ﬁr dE g(yla |rred)(E;,E)

515 EP dE ! S (- ( >3depgdpéo L + L
rdE PrdEs <°>E EQ | 5 . Py’ — epp, +10  E' = pj® = epy, +i0

1 1 SPbZ"'En#:E;) 1
X + Pb,|lea A n nPb)|l(p° - pd)|a,a
<p2—832+i0 E—pg—sa1+i0> % (Pbylea,Af"| >E— 10— (1 0)< byll(p;” - po)lasay)

*2 (- 1)P<i—>3JOc dpddp;° ! + - 5
. o . pl pl pio_8Pb1+i0 E/_piO_SPb2+i0 p(1)—8a1+i0

1 &pp, *en # E(ao) 1
= Pb,|ea, A |n
E—pg_8a2+i0> % (P i | >E_p10_8n(1_i0)

The expression in the curly braces of E&4) is a regular function oE or E’ whenE= Ego) andE’ ~Eé°) (see Ref[10] for
detailg. Calculating the residues and taking into account the identity,

(Poyn[1(p1° = pD)|ayay) | - (24)

i—( o, 1 ):5<x), (25)

2m\X+i0 —-x+1i0

we find
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apb2+sn¢E(aO) 1
(ylablged) = 2 (-1° > (NPl (epp,~ 24 )|agaz)
f n Ea - 8Pb2 ~&n 2
apbl+sn#Eg) 1
+ 2 (Pblea, A |m—g—————(Pbinll(epp, ~ £a)asar) | - (26)
E( ) _ Son — & 1 1
n a Pby n

A similar calculation of the irreducible part of the diagrams shown in Fb) gields

€a, +sn¢E(0)
l *
Tepa =2 DR X (PhiPb)l(ep, ~ ea,)INag) g ————(nlea, At fay)
P n b ~ €a,” €n
sa1+£n¢E§J0) 1
+ > <Pblpb2||(8Pbl_8a1)|a1n>E(0)—<n|ea;LA¢*|a2> : (27)
n b~ €a ~ €n

For the reducible part of the diagrams shown in Fi@) 2ve have

Alared - fﬁrde $r AEGIAY(E E)

o0

1 ! E 1 3 0 10
_z_ﬂfﬁrdeﬁradE, EOE- E(o 2( D( )f dpdp;

—00

epp.ten~E
Pl 12 1 1 1 1 1 1
X2 E-EQ\ py- +i0  E- onti0) E —p—epp, +I0E-pP— ey +i0 |\ pI-en +10
n Py~ ep Pb, Py’ P2" ~ €pp, P2~ én P2~ €a,
1 i\
+——5——— |(Pbje - pY)lagay) + —1P<—>f dpldp;°
E—pg—sal+i0)< |ea, Al p2)|aay) EP:( ) om) ) pap;
epp,ten=E
A 1 1 1 1 1
X E _ (0 10 _ P _n0_ ; + 1 _ 0 _ : _ 0 _ :
n E-E,’\p; spb1+|0 E-p; -e,+i0) E'—-p; spb2+|OE p; —en+i0

1 1 *
X + Pblea, AL
(pg—8a1+i0 E—p(l)—sa2+i0)< bolea, A

N (28)

Calculating the residues E’:EE)O) and E:Ego) and using the identity25), we obtain

1aredi E( 1)P 2 !

N 1
— | dpy——5——(Pbje
n 2’77,[_OC pz(saz_pg+i0)2< l| Cl’M f

Spb;-sn:Eg)) l -

n 1(8a1_p1+|0)

epp, ten=Eq . .
i 1 x
+ E |:er dp0—02<Pb2|eaMA¢ |n><Pbln|I (Spbl - p(l))|a1a2>] . (29)

We have assumed that the unperturbed s@@@sdb are described by one-determinant wave functid@sand(4). It implies
that, in Eq.(29), we have to considdiPb,,n)=(a;,a,) or (a,,a,) in first term and Pb;,n)=(a;,a,) or (a,,a,) in second term.
Therefore, the reducible part contributes only in the case when the atateth have at least one common one-electron state.
In what follows, we assuma;=b; anda, # b,. We obtain
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TABLE I. The decay rates of the magnetic dipole transition

233, -1, in units s. The negative-continuum contribution
AWgre- and the frequency-dependent correctidhVyeq are ex-

FaUaUyUaW NaUuUaUal pressed in percent with respect to the main t&vimM\,y, is the total
decay rate value. The values presented in the upper part of the table
were calculated in the Feynman gauge, whereas the results pre-

SauaUala¥ UaWaUalall sented in the lower part were obtained using the Coulomb gauge.
z w AWere- (%) AWfreq (%) Wiot
a 30 8.9998< 10 -0.043 -0.029 8.9938 10°
50  1.7307 10 -0.08 -0.042 1.7288 101!
70  5.9933« 102 -0.132 -0.045 5.982% 1012
90  9.491710' -0.205 -0.036 9.4688 103
UaUala¥al SaUa¥al¥al

30  9.0015< 10 -0.05 -0.042 8.9938 1¢°
50 1.7312< 1011 -0.09 -0.062 1.7288 10

VsV VoW NaUa VoVl 70  5.9957 10'2 -0.145 -0.073 5.982% 102
90  9.4962<10' -0.218 -0.070 9.4688 10'°

b
FIG. 2. The 1Z interelectronic-interaction corrections to the i 1)
T lectrony ¢, dE ¢2(E)
photon emission by a heliumlike ion. 2miY a
. o0 I_ - 10 1
T(,ylfi’)fgw = i dw<b2|eaMA’}‘*|a2> 27T|:2f—oo I (p°- €a, ~ i0)?

—00

<<alaz||(w)|alaz> _ <azal||(w)|alaz>>
(w—1i0)? (oz)—Aa—iO)2 '
(30)

where A, =&, ~, . A similar calculation of the reducible
part of the diagrams shown in Fig(® gives

1b, _ | * *
T(yf’bg@ = o dw(b,|ea, At |ay)

—00

X(ay2,|l (p;° — a,)[2180) = f dp;’°

X (agayl (py° - £a,)[a180) - dp?

—00

X (@gay|l(p? - €a,)|180)

1

(p1° - £4,~10)

(pg T&a ” i0)2

(32)

and a similar equation for the final state, one finds

<<b1b2||(w)|b1b2> _ (b2b1|l(w)|b1b2>>
(w—i0)? (w=A,—i0)? )’
(31)

where AbEsz‘Sbl- The reducible contribution has to be

considered together with second term in formd8). Taking
into account that

TABLE II. The decay rates of the magnetic quadrupole transi-
tion 23P,—1 1S, in units s1. The negative-continuum contribu-
tion AW+~ and the frequency-dependent correctiiq are ex-
pressed in percent with respect to the main t&vim\,y, is the total
decay rate value. The values presented in the upper part of the table
were calculated in the Feynman gauge, whereas the results pre-

sented in the lower part were obtained using the Coulomb gauge.

z W AWe*e‘ (%) A\Nfreq (%) \Ntot
30 2.104710*°  -0.0001 0.021 2.105% 1010
50 1.3653<10%? -0.001 0.038 1.3658 102
WaWalaUal 70  2.1470<10%3 -0.005 0.063 2.1483 10'3
90  1.7198<10% -0.017 0.097 1.7212 104
30 2.1051x10'*°  -0.0001 0.001 2.105% 1010
50  1.3658< 102 -0.001 0.005 1.3658 10'2
70  2.1481x 10%3 -0.005 0.014 2.1483 10'3
90  1.7209x 104 -0.017 0.033 1.7212 104

FIG. 3. One-photon exchange diagram.
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TABLE Ill. The decay rates of the magnetic dipole transition 1 . T
333,—23s,, in units s. The negative-continuum contribution T(ylfjg?g:‘;bﬂe%A? |az>2_f dw{<a2alll(w)|ala2>
AWgre- and the frequency-dependent correctidiVye, are ex- T e
pressed in percent with respect to the main t8vm\,; is the total [ 1 1 ]
decay rate value. The values presented in the upper part of the table ; -
were calculated in the Feynman gauge, whereas the results pre- (w+ A+ '0)2 (0+A,-10)
sented in the lower part were obtained using the Coulomb gauge.

1
+ <b2b1||(w)|b1b2>{ m

z W AWe*e‘ (%) AWfreq (%) \Ntot
1
30 6.124%10° 3.867 0022  6.362810° - m} } - (34)
50  1.3021x10° 2.204 0.034 1.331810° b
70 4.9921x 10° 1.487 0.046 5.06886 10° Here we have employed the symmetry property of the pho-
90 9.0767< 1010 1.053 0.059 9.1778 10 ton propagatorl(w):I(—w). USIng the |dent|ty
30  6.1274<10° 3.837 0.004 6.3628 10° i1 -2 d 5(w) 35
50  1.3031x 1C° 2.158 0.006 1.3318 10° (0+i0? (0- i0)2 i
DT 0% SO g agatng by pars, e o
: : . : (L,red _ 1
ypba =
+(boby|l" (Ap)[b1b)], (36)
[ 4 0) ’ 1)
95deE95r dEg,)o(E E)( fﬁr dE & (E) where I’(A) =dl(w)/dw|,_, and it is implied thata,=b.
1 The total expression for(yl:b;a (in the casea; =b,) is given by
+ Tfﬁrde gf}@(E)) the sum of equation&6), (27), and(36):
i
1 - (aqa|l(w)]ajay) 7,(1>ba (ylfablgew + (ylbblged) + (ylf’[fg- (37
= —<b2|eaMA§‘*|a2)J dow 212—.212 » . .
2 — (w=1i0) In addition to the interelectronic-interaction correction de-
bb,l()|bibs) rived above, we must take into account the contribution
2% (apay|l (w)|ayay) originating from changing the photon energy in the zeroth-
(w=i0)° order transition probabilit17) due to the interelectronic-

interaction correction to the energies of the bound states
= (byb |1 (w)|byby) andb. It follows that the total interelectronic-interaction cor-
rection to the transition probability of first order in Z /s

1
XLw—Aa—iO)Z*(mAa—ioﬁ}

1 1 given by
4( 8107 (0¥ —'0>2”' B9 0 :
@=Ap @ Ap ! AW = 271(KD)?2 R0 a7 i} A + [ AW i e,
- dwyf,b;a|k?:Ego)—E=)0)]a
Summing Egs(30), (31), and(33), we obtain for the total
reducible contribution where E,, E, and E;c’), EEJO) are the energies of the bound

TABLE IV. The decay ratés ™) of the transition 22S; — 1 1S, calculated in this work is compared to the
previous calculations and experiment. The experimental values and their error bars are given in second and
fourth columns, respectively. In the last column the sum of our results and the QED corrections obtained in
Ref. [13] are presented. In parentheses the uncertainties of the present calculations are indicated. Relative
differences are calculated using experimental results as a reference.

4 Expt. Reference Precisidi#) RMBPT (%) [2] MCDF (%) [3] Present{%) Present +QED)

23 5.917x 10"  [14] 4.1 -0.1 -0.4 0.1 0®)
26 2.083<10°  [14] 12.5 -0.4 -0.7 -0.3 -0(5)
35 4.462<10°  [15] 3.2 -2.3 -2.5 -2.1 -2(3)
36 5.848<10°  [16] 1.3 -0.4 -0.6 -0.3 -0(3)
41 2.200<10%  [17] 0.4 0.8 0.6 0.9 0@
47 8.969< 10  [1§] 1.8 1.3 1.2 1.5 1@)
54 3.915<10"  [19] 3.0 -1.8 -15 -2.2)
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TABLE V. The decay rates(s?) of the transitons 2P,  numberZ agrees well with the scaling ratio of the negative-
—11'S and 335, —2 %S, obtained in this work are compared to to positive-energy contributions found in R¢#] for all the
the results obtained by RMBH®]. In parentheses the uncertainties transitions under consideration.

of the present calculations are indicated. In Tables IV and V, we compare our results with the
previous calculation§2—4] that partially include the 172
23P,—11s 3%, 2%, and higher-order terms but do not account for the frequency-
z This work RMBPT This work RMBPT dependent contribution. In Table 1V, the experimental data

for the most precisely measured transitiod® — 1 'S, are

30 2.1084)x10%° 2.104x10%° 6.365)x10°  6.35x10° also presented. In the last column of this table our results are
50 1.3665)x 10 1.365<10* 1.3318)x10° 1.33x10°  compined with the radiative corrections that are beyond the
70 2.14821)x 10" 2.146x10° 5075 x10° 5.06x10°  ones already included in the transition energy. These correc-
90 1.72122) x 10" 1.718x10“ 9.1812)x10*° 9.15x10  tions were recently evaluated in Rdfl3] for the X,
—1s,), transition in hydrogenic ions fo£=50. Since we
consider high-Z two-electron ions, we can assume that the
statesa, b with and without the interelectronic-interaction one-electron(hydrogenlike approximation is sufficient to

correction, respectively. evaluate the related correction in He-like ions. We have ex-
trapolated these data f@<<50 and interpolated foZ=54.
I1l. NUMERICAL RESULTS AND DISCUSSION The uncertainties due to the extrapolation of the radiative

i ) corrections and uncalculatedZ?and higher-order terms are

To e\{a]uate the oqe—ele_ctron transition matrix elemgntsindicated in parentheses. In Table V, the comparison with the
the explicit formulas given in Ref2] have been used. Infi- RvBPT calculations[4] is presented for the transitions
nite summations over the electron spectrum in E26) aqd 23,115, and 33S,—2 3S,. The uncertainties due to
(27) have been performed by using the finite basis sefncaiculated radiative and higher-order interelectronic-
method. Basis functions have been constructed filBM jneraction corrections are also indicated. From Tables | and
splines by employmg the procedurge proposed in RRET]. IV, it can be seen that the frequency-dependent contribution
All the calculations have been carried out for the homogeis smaller than the current experimental accuracy.
neously charged sphere model of the nuclear charge distribu- |, summary, we have presented a systematic quantum
tion. The values for the nuclear radii were taken from Ref.g|ectrodynamic theory for the interelectronic-interaction cor-
[12]. ) rections of first order in 17 to the transition probabilities in

In Tables I-lll, we present our'ryumerlcal rtlasultssfor the heliumlike ions. The numerical evaluation of these correc-
decaly rates of '[3he magnetic transitiond® —1 'S, 2°P,  igns to the magnetic transition probabilities has been per-
—17%, and 3°5,—2°S,, respectively. The values pre- fomed and the equivalence of the Feynman and Coulomb
sented in the upper and lower parts of the tables have begg, ges has been demonstrated. The results of the calcula-

obtained in the Feynman and Coulomb gauges for the photofing performed have been compared with previous RMBPT
propagator, respectively. The transition energies used in the|culations and with experiment.

calculation were taken from Refg,4]. The contribution due
to the frequency dependence of the photon propadstdy
and the negative-continuum contributiaiV,:.- are given in
these tables as well. It can be seen from the tables that the Valuable discussions with I. Tupitsyn are gratefully ac-
total values of the transition probabilities in the different knowledged. This work was supported in part by RFBR
gauges coincide with each other. (Grant No. 04-02-17574 by the program “Russian Univer-

As one can see from Tables | and I, for the decays withsities” (Grant No. UR.0l.01.072 and by the Russian Minis-
AS#0, the frequency-dependent correction is of the saméry of Education(Grant No. E02-3.1-49 V.M.S. acknowl-
and even larger magnitude than the negative-continuum coredges the Ecole Normale Supérieure for providing support
tribution. However, this is not the case for the®§  during the completion of this work. The work of A.V.V. was
— 2 33, transition, where the correctiakWi.q is small com-  supported by the Russian Ministry of Educati@rant No.
pared to theAWg- term. The behavior of the negative- A03-2.9-220. Laboratoire Kastler Brossel is Unité Mixte de
continuum correction as a function of the nuclear chargeRecherche du CNRS No. 8552.
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