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More convenient formulas are given for the angular distribution and spin polarization of photo-

electrons including all multipole transitions.

The angular distribution and spin polarization of photoelectrons including all multipole transitions have been
given in Eqgs. (4.20)—(4.23) of Ref. 1. They can be cast in more convenient forms as
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Here d.,,(6) are the standard d functions of the rota- cross section o is given explicitly as
tion matrices, and d), (8) = P;(cos@), the Legendre 4mre
polynomial. The formulas (1)—(5) are similar to m-W— , (6)
those for the fluorescence radiation® and the Auger @lJo
electron® in the deexcitation of the residual ion. Be- where
sides the total cross section o there are, in general, _ , )
eight kinds of dynamical parameters: B, 811, £, o= 21[Da (Ej)+DZ(Mj)] . @)
€315, Mot M, Ca, and ¢3,. We note that maximum in- Wy
formation on the photoelectron from unpolarized tar- The reduced-matrix elements D ,(Ej) and D, (Mj)
get can be obtained at any azimuthal orientation ¢. are for the electric 2/-pole transition and the magnetic
Therefore it is sufficient to consider the angular dis- 2/-pole transition, respectively. They are defined
tribution and spin polarization at ¢ =0. The total through the following relations:
|
=l ad — 2 (E), = -1 .
eexplioy ool 3@ A9 (7)) =1/ explic) DalE) ®)
i=1
-1 N o, - i1 .
i "exp(io,‘u)<a‘1” Sa-AT(T ,-)“Jo>=i" exp(ioa)D(Mj) , 9
i=1 v
I
where A @ and A ™ are the normalized electric related to D,(E1) as

and magnetic multipole potentials,' respectively. The
total channel phase shift o is also defined through
relations (8) and (9). We note that D,(Ej),

D, (Mj), and o, are real quantities by definition. In
this connection, the reduced-matrix element D (k)
for the electric dipole transition defined in Ref. 1 is
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D(.<,,)=—7"_2—e""01),,(E1) . (10)

We shall use a more convenient normalization of the
continuum wave function. Corresponding modifica-
tion along with corrections for misprints in Ref. 1 are
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given in Appendix A.
The angular-distribution and spin-polarization
parameters are given explicitly as

Boi= ,EGIO("THVC +m-vs) , an
Bu= ,2012(‘"'”170 +mi-qs) , 12)
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Lu=— 'EGIZ('"'H‘IC —m-ps) , an
Lu=— ’EGIO(WI—VC +mpvs) (18)

In Egs. (11)—(€18) we have used the notations
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| even
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The coupling coefficients G;,, and H,, in Egs. (11)—

(18) are defined as
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with the notation [ j]1=(2j +1)Y2 etc.
The spin polarization of the total photoelectron
flux including all multipole transitions can also be
calculated as

Px=Py=0 , (33)

Pz=835z , (34)
where

531=%(€31—\/—2_§31) . (35)

In the electric dipole approximation only eight param-
eters survive, i.e., o, Boz, B12, €22, €31, M2, M22, and
{31. They reduce to the parameters o, B8, &, n, and {
defined in Eqgs. (5.14)—(5.18) of Ref. 1 in the electric
dipole approximation:

oc—o , (36)
,302_’—%3 , 37
Bi—=~3/28 , (38)
En—m (39)
En—V2E (40)
ne2—~2/3n , (41)
nmm=m (42)
=L (43)

Similarly, the total spin-polarization parameters 83,
and 3 are related as

sy—5((—28) =5 . (44)
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APPENDIX

Define the angular momentum eigenstate (D11) of
Ref. 1 as the continuum state normalized in the ener-



3678 BRIEF REPORTS

gy scale in atomic units. Corresponding to this defin-
ition, we shall make the following modifications
along with correctins for misprints in Ref. 1:

(1) Equations (3.1), (3.4), (3.9), (3.10), (3.12),
and (3.13): k.,— k. E, (E,: total energy of the pho-
toelectron).

(2) Equations (3.9), (3.12), and (3.13): On the
right-hand side of these equations, we add a multipli-
cation factor ¢ (the speed of light in atomic units).

(3) Equations (3.15), (3.19), (5.14), and (5.58):

1 c

—_——

wcC w
(4) Equation (3.15):

Ju—Jalt .
(5) Equation (4.13):

cos2a cos2¢ — cos2a cos2 .
(6) Equation (4.14):

cos2a sin2¢ — cos2asin2¢ .
(7) Equation (4.16):

Kla’a - Ka'al :

(8) Equation (4.20):

jj'l_.jj'l
1 -10"(-110]"

(9) Equations (4.22) and (4.23):

adl —a'al .

(10) Equation (5.5):
J—=a S .

(11) Equation (5.8):

Pi—Pic .

(12) Third line after Eq. (5.8):

(672)~ 12— (672c2)" V2 |

(13) Equation (5.26):

sinf cos¢ — sinf cosh .

(14) Eighth line after Eq. (A1):

—al2<a<w/2——nld<a<mw/4 .

(15) Equation (D9):

Q)32 — QQu) 2 (E +c)/2E1? .

(16) Equation (D10):

20+1  _, _QI+1)c?
k(2j+1) KkE(2j+1)
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