IZ)
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MIXED TENSOR OPERATORS

X(S) o L T(k4) U(:z) <~k1Q4 kzqz I(k.| kz)KQ>

U9z
W B i o S il
K@= ZI lqu. Kqu /\kaq! Kz%. I(k4kz7KQ>
e

-~

- SAME TRANSFORMATION PROPERTIES
ALSO TENSOR (umger operotions of R3y)
OPERATOR (COMMUTATORS ARE SATISFIED)

Tar s V%Y - COMPONENTS OF Tw0 TENSOR OPERATORS

MATRIX ELEMENTS

U Tgﬁd ACT ON OR®IT - T(::\ns FUNCTION OF

: COORD. OF 1€
U k) ACT OV SPIN e
q2 U 4. 'S FUNCTION OF

CoORD.OF 2¢€

U((::) ACT ON PART 2

Geirja IM I X Qi iz I M5
ANGULAR ~ MOMENTLUM QUANTUM NUMBERS OF THE TWO PAET oF THE Srsiel
10, WIGNER - ECKART THEOREM:

= () HJ )é}sJanleX( N 'J4‘ 21>
REDUCED MATRIX ELEMENT
HOW TO EVALUATE IT ¢
209 AT THE SAME TIME ...

TRANSFORMATION FROM
‘(BM 2™ lX( |5J1 Jz]‘HJ>- W-E T. + COUPLED MOMENTA TO

J UNCOUPLED SCHEME :
1% 51§20 = L \J‘i m, Jzmg Y jamy Jomy [ jajz 3
C-G =7 -
{¥jjz2 ]| = Q4 My szz\ <J4JZJ|J4W1J2W]Q>
m My

-6 = 3-
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e S=W TEegSEERR. ()
= 2 - (373) (2= (3=5) gjami jom, | [TE x U] 1y dm| o) > =
'f""lmzl —_— :
m;' my STILL COUPLED '

TENSORIAL PRODUCT

T (K4) o | )(ka) (k) - & kM HQ ay (lq Kz K )T (k) (k)
L Y ]Q %—qz ? . d 92-Q/ qu

UNCOUPLED

¥ L, (3D D@D Gimflaml TG U M’ =
Q492 ‘

= ), D EDEIEI)mal T E jim) X amel U |jamy
» DEEPEST QUANTIZATION"

. W-E w-E

o B Wﬁ)@—mﬁ) LTSI 30N

]

REDUCED MATRIX ELEMENT FROM 1°

i) IX YN0 3= 2 g Ty 5" o ll V25 32
: 8"
e Ja ' g @
1310k 3030}* ijz:'" kz}
37 K

FOR SCALAR PRODUCT: K=0 =>

_ (—l)b+c+?+{: {a, bel
[e.£]Y2 d ¢ {



PART|CULAR CASES:

D ky=0 : T AcTiNG onLy on pagT

-—WEJ “T-m;®1>=

n Jz

.. _® | i
- Sz ) O™ T 1ID B Y eI TR0 i

@ |<1=D: U{k‘i) ACTING ONLY OnN PAKET 2

A0 1@y

)2

L] ; 1 A
- = 8y I a7 ii‘ ; J }4-.}5:';211 Lo 3>

IF IT 1S IMPOSSIBLE TO SEPARATE | AnD U:

{y M5 X{;) 15 My D=2 (~1)krke Rk (h ky K
9,492 9 9.-Q

— k) | )k
M3 1T gAY g, ERLGP

/u - z_‘ \BIJJH HJ“><?S“J“ HJII\

ol JHy’
+ WIGNER - ECKART THEOREN

X0 S = [T (-DICT YT L ke K kil
L JUX g 3D = 11z (-0 %113 :1"3'}

TN ST MU0 3D



' V.14
EXAMPLE : EVALUATE MATRIX ELEMENT (= ENERGY),

OF COULOM® INTERACTION OPERATOR é@, .
IN THE CASE OF (2 CONFIGURATION O

Qv
j_ o r"T'A ("'—) () 0
4 ¢ Zlc" ¥kt (C C ) (_,D
J SCALAR PRODUCT ,t',
IN GENERAL: Vv

CESMs LML (G« GO S M LM > =

WITH S+L=even (PALL EXCLUSION PRINCIPLE)

=5 @3)SMeME)(LDOLMI(CW. ¢ b nS

FDEKO
L oLk My

(‘as_mz J‘H;;I(T“‘) U)]8'i32 M3 =
A R (P DI
Jz M kK

%. CEJANT N0 52 NV 2 >

= (s9)8Ms M) 0 s L) G(HL.H._'){t ¢ ‘:}aucmutxtn clw L

L
THE MATRIX OF COULOMB %

INTERACTION 1S HLLLTE (0 0o
i DIAGONAL
1=3: ¢
K13k 3\(du 3
= 658 SMM) SULLYSIH ML) 4D () {i i L} 000 (o o D)
K =even
0 £k4£6

k= 0,2,4,&



THE WHOLE MATRIX ELEMENT (INCLUDING THE RADIAL PART):
LF2SMLMLIVE I £2S Mg L' M D=

zeaf e (353 £31]

SLATER \NTEGRALS

0 (2 2 ﬁ
FU = [ J q_—}“ [ R, (fr.;)RnL(rrj)] dv; da; =

O o

<t nt| X ch Intnt) = FOmLntntnt)
5
Ry = & Py

PROBLEM: EVALUATE. E(25*1L) FoR THE FOLLOWING
SPECTROSCOPIC TERNS OF [2:

15,2P 1D, 3F, 16, ®H 11
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