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TABLE 2.2
Product Operators in the Cartesian Basis for a Two-Spin System
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TABLE 3

Evolution of the Two-Spin Product Operators

Evolution caused by
>roduct operator
(PI) le+12x I|7+12)' I|3+12¢ 21.:12;
\E \E \E \E \E
I, _lly I« Iy, I,
b, -1, I, Iy, I,
21!: 12: (2 IlyIZy) (2 le sz) 2’!: 122 2I|, 121
Iy Iy -1, I, 21,1,
Ily llz Ily -le 2 ng Izz
L, I, —I, b, 21, L,
Izy Iy, lzy —1Ix 2 I, Izy
21!1121 -2 le 12y (—2 le lz:) 21Iy12: Ily
24,1, (=21, 1) 21,1 =21, I ot {8
21|z 12.: =2 Ily 12: (—'2 le 12:) 21!: IZy Izy
21, Izy (-2 Ily 13,) lexlzy 21, I =1z
2 1hx Iy 21, I 2 5L, L) - 21 I,
ZIIyIZx 21[2’2: —21”12; -_— 211y12x
21|112y 2’!: IZ: -ZIIz.Izy - ZIIXIZ)
21" 12’ (2 I!z sz) 21[, 127 — ZI'XIZ)

Note. The two components of a two-spin operator may each evolve into one or two new component
Hence, each operator P, may

(i) remain unchanged (the original operator P, is listed in the table);

(ii) evolve into two operators, P, — P, cos 6 + P,sin 8 (the angle § is defined as 8 for x and y rf pulse:

wi! for chemical-shift precession, and 4J,,t for scalar coupling. P, is listed in the table);

(ii1) evoive into four operators (for rf x and y pulses, 8 is set to 1= and the single resulting opcmtor giver
in parentheses. For chemical-shift precession, this simplification is not applicable, and the resulting operators

wiligteniag

PP

are not listed.
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