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Abstract. Sahal-Eréchot studied the Stark broadening of isolated lines in the im-
pact and quasistatic approximation: semi-classical formmla were provided, includ-
ing both dipole and quadrupole in the expansion of the electrostatic interaction
between the optical electron and the perturber. Moreover the quadrupole poten-
tiel is predominant for a certain mumber of complex ions. Therefore the angu-
lar factors of the quadrupole term appearing in the semi-classical expression of

the width of line broadened by electron or ion is calculated in L — S coupling

to provide new multiplet factor formula for more complicated configuration as

(1T (LS )8 (Lin S JIE(Lp Sy ).
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For the quadrupole interaction, the non-spherical symmetry of the r;3

such that

potentiel is
f . ¥ . L.

JiMy — LM (or JpMy — JgMy) transition can occure and an angular

average has to be performed. The scope of this paper is to study a new multiplet factor

formula in order to perform the angular average for more complicated configuration

wnlme P
[

First, we construct the antisymmetric wave function of the configuration I35 and

dapt their reasoning for the diagonal element (ED)); one obtains :

n+m+p

ED= (¥, (BB VLS| Y r2CO [ Wl B 1) LS)
i=1
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2(2)

Coefhicient of fractionnal parentage appears and noting that the operator r does

not act on spin variable and on the electrons of the cores.

Using the formmla’s (15.26) and (15.27) derived by de Shalit and Talmi (1963).
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If we couple : L, 4 L, = L' The reduced matrix element (L' (L, 1/3)L,L||r*C® || L' (L, 11;)L,L)
can be written as :

ED = Ry (h H,ﬂ(ﬁ) H ) + Ry (2 HVZC(Z) H L)+ Rz (3 HFZCQ) H l3)
With :
Ry = (—=D)VHEH Lot oo 4 1) (2L, + 1) (2L + VYW (L,L,L'L'2L,,)

wW(L'L'LL2L,) Y n(=1) = [ (Bu—1) )Ly 5] W (I LyL,2L,_1)
ﬁn 1

Ropirn = (—1 )’2+L+LH+LP 2L+ 1)(2L,, +1)(2L' + YW (L,,L,,L'L'2L,,)

W(L'L'LL2L,) 2 m(=1)Em=1 (=Y, 1)) 3Ly, S} W (lyla Ly L2 Ly—1)

Rz = (=15 QL4 1) 2Ly + )P (LyLLL2L ) x

2
>, p(=1)! {lép _1(5p—1)13)l§LpSp} W(Isl3LpLp2L 1)
ﬁpfl




VI SCSLSA, Sremski Karlovci, Serbia June 11-15
20)0)77

When coupling L, and L, we can write L, + L, = L". In this case, one obtains
Rt = (=D)L 4 1) (2L, + VYW (L, L,LL2L" ) x

zn Lot [ (B )Ly S, W (1 Ly Ly2L,y 1)

Ry = (=12t e 0 4 1) (2L, + 1) (2L + V)W (L"L"LI2L,,)

W (LyLnL"L"2L,) 2 m(=1)En=t [, 1)) LyS ] Wl L, Ly2L,, 1)

Rz = (—1 )13+L+Ln+Lm 2L+ 1)(2L, +1)(2L” + YW (L"L"LI2L,)

2
W(LprL”L”ZLm) (—1 )Lp_l {lé)_l (Bp-1)15 )ZéDLPSP} W(LpLp2L, 1)
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SUM RULE

o Ly Ly I'N(L" 1" 2N\{( Ly Ly L \{ Ly Ly B
2, L'+ 1)L +1)(L; I I )( r L L)\, L )\, )"

LI

UL o2 Ly Ly 2
L L L,)\r"r i,
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