5.73
Quiz 30 ANSWERS

The six np spin orbitals, listed in standard order, are: 1o, 1B, 0o, OB, -1, —1.
The number 1,0, -1 refers to m;, and o, refers to ms = 1/2,-1/2.

Matrix elements of a one-electron operator, F = f(i), are
Aso =0 (|laal|F|laall) = Z(alf|a)
Aso = 0 (|lab||F|la.a.l) = (b|f|a.)

(p114+]p0) = {pO|¢+|p — 1) =2 {als+IB) = 1

A, F=)-vB ((,+2s)). Evaluate (F) for y =||la:0p]|.

This operator operates sequentially on electrons #1 and #2.

(eopI$-3m, (1, +2s, oo

- _ygzh{w+2(1/2)+2(—1/2)}= —YB, 1

S
z

Recall KZ‘ npk> = h?\,| npk> .

B. F=J =) (/. +s,,). Evaluate (/[1oc0od [ Fll[1o. — 1od]).

[HINT: F is a sum, not a product, of two one-electron operators.]

There is an orbital mismatch in position #2. This is where we must put
our le” operator. This mismatch is “fixed” by £+ and NOT by s;.

<| |10c00€||2 (z” + sﬂ,)||loc —~ 1o |> = <Ooc‘£+‘ - 10c>
—[1-2-(-1)-0]" =2n




F=)1(s=) [Zﬂsﬂ+;(£ S +€_,s+,)}

Evaluate (||1o:0B||Fll[1o.— 1odl)

The orbital mismatch is in position #2. It is “fixed” by 1/2 £;s_.
(Ho08S. [e.5,+2(e.s. v s.) Jra-tall={opl e s -1a)
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