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Dea]ing with modern theory of metals and semiconduc-
tors (multiple scatter1ng between so called muffin-tin: po-»
tentials) ‘the author -found recent]y the fo]]ow1ng add1t1on'

theorem/l/

) ‘.21+eé » —v N - ‘ ; )
(r +r ) 47_1L"}:,_2CLL,L2' ‘nK’L'(r'),lK'Lz (rz)f°”1 >, (1)

Here the abbreviations

i (r)si (Kr)Y (ﬁ') n (")._.,, (Kr)Y @), nsj— | (2)

K, L

-

are used (1n/]/the 1ndex k 1§ dropped for s1mp11c1ty) with
', (K,)and n, &,) as the (regu]ar and singular, respect1ve-
1y) spher1ca1 cy]1nder functions and Y (i) as reql lTinear
combinations of the spherical harmonics with'the quantum
numbers € and m,. The coefficients occuring 1n (1) are ge-
nera11zed Clebsch-Gordon coeff1c1ents ' ‘

CLL,!. _fdﬂY ()Y (n)Y 2 ('Fn) ‘ | 1 - (3)
In the case £=0 the re]at1on (1) s1mp]1f1es to the known<
cqsx.[r - R 4 . N RIS ST I

_ﬁ=4wf(—l)'nK’Lﬁl)lK’L (rz) for rl'>r; . o (4)
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Vice versa (1) may be considered as generalﬁzatioh of (4).
‘As far as the author knows the correspond1ng literature, -
this generalization, 1n/ / derived by means of complex"
'contour 1ntegrat1on, is not published till now.

"In the f0110w1ng another simple proof is g1ven us1ng

Kasterin’s representation of the spherical cylinder func- .

t1ons/3/

‘;E‘-if >y ; smxr o Gy ok ’oskr " 9 .
i =Y (% )30%F =Y (=)(-1)<£ , k= .
ip (,) .,_(_:)‘ P RV CHIENEEES, ke (5

nei ”;\ Cwalian Prayan o spidden Tsiineld

" Really, by means of (4) and Kaster1n s formula for the

- _spherical von Neumann funct1on$ n , (F) we can write (for

] K, L

r1'§r2 ) :
e A12 G Y SRR o
i, n (r +r ) Y ( )47 3 i 'n (r )i i (r. ). : (5)
UKL t KoLy Kb 1 KL} 2; ‘ .
k, , means differentiation with respect to ¥, or 7,.

If‘We'differentiate with respect to r,, then With
Kaster1n s formu]a for the spher1ca1 Besse] funct1onsj
',- RGA w1th - ’

sm-Kr' de IK?;’ N . } A g ' . el
T Kr f 47 R i L (7) .

and with the comp]eteness of the spher1ca1 harmon1cs Y, m)"‘

" we obta1n (omitting the index2 )

A P ’ 22 ' S .
v kit > 22 2 ,

Y ()i Tk, (')= EZCLL,LZ' Te,L, (')' T (8)

'1Setting (3) into'(6),_immediate]x (Iy;turhsﬂout, q]e;d}w



D1fferent1at1on in (6) With‘nesneCt'to 7, “yields, of
course, the same resu]t Th1s can be seen by means.. of the:
lfollow1ng re]at1on’“ I ' ’

| @ oy dk] ”b o2, k" sinke < R U T TR
~goskr o p-(f2 L k(=) —— ) .
-~ kP 7 / K kZ_KZ ( Kr)"‘ : Er ! S » (9) .

_ho]d1ng for arb1trary non- negat1ve even numberSn,P means.
‘the Caiichy: pr1nc1p]e va]ue With (9) and with the fact, ‘
that the expans1on of Y(n)conta1ns only even (or odd) po- .
'wers of nf if Z is even (or odd, respect1ve1y), we’ can‘ |
3wr1te Kaster1n 'S formu]a for the spher1ca] ‘von Neumann

functions .n (r)1n the following way:
. K '

O 1k B gk by kysink o
P O R K WS (o)
with'(7) 4(9) and the comp]eteness of the spher1ca] harmo-
-~ nics. Y(m we. get from (10) T V

k ’ 1 : | d ’ Z+Z' ' ’l‘t s:nltr )
YL(T)’ KL f)"‘_f —K k (—_? fZCLLILZY Z(T) k . (]]) ‘.
_Becauseu Ci L go, if t+ ¢, l s odd or negat1ve, we

1 L2 :

can rep]ace the exponentE+Z, by, ow1ng to the indepen-
3 dence of (9) from n. Therefore 1n ana]ogy to (8)

kr*.zl'zr o . RSN 2y Coe s
5fYF(7?)2{n??Pr(f)eé,E;F Lttt - 'ﬁnK'Lz(r) X : BALL

' tUrns'out; Setting (12) into (6) again (])'fd]ToWs; q.etd‘



,xBy the way, with (8) and w1th the known formu]a/2/

“sin k| r,f'» +r2 1 -

«| F’,+F'Z| =4” El.(—.” iK,L ('rl)iK,L(rzr)f, . (]3)
1mmed1ate1y fo]]ows the add1t1on theorem for spher1ca]
Bessel functions

£y

E . Y. : ." . . -»> : o »
L,L"] L;Z'*- . lK,L,‘ (rl )IK,Lz.(r'i ), C ‘ 4(]4)

i LQL(r1+r2)?4n:%Lf
' wh1ch has been der1ved recent]y by means of the we]] known
plane- wave expans1on formu]a/4/. The ]atter v1ce versa re-
sults from (5): '

” > 2 >

4 . - -, v > . Ikrn kr
nZiQ,, (Y () =4 "Z ¥, (%),YL(,.V).,. e (15)

with. k s o
The author is gratefu] to Dr W. John for useful dis-
cussions. ' -
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