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Cross-relaxa.t.ion form functions {FFCR) g~{c.», considered 

herein, are t.he Fourier· transforms of t.wo-spin correlat.ors 

<I;{tHy{tJI~i>0/ <I;I)l~~>0' where Ii is a. spin operator· of 

1mpuritive nucleus located at the site x of the cryst.al lattice, 
j <"')0= TrC ... )/Trl. Functions g;y{w) are needed for the descrip

( 

tion of depolarization of lmpuritive 8L1 ,8-act1ve nuclei in lfF 

crystals, cont.ained several percents of 6L1 nuclei,· at. room tempe

ratures and magnetic fields 150+2500 G £13. In this ease depolari

zation .of 8li is caused only by cross-relaxation (flip-fl oJ) pro-. 

cess) with 6L1 nuclei, becauseg-factors of these nuclei are prac

tically the same. An at.t.empt to approximat.e ITCR even near t.heir 

tops bya Gaussian with a variable second moment lead to a double 

discrepancy with t.heoretical values, while NMR form function g{w) 

is nearly Ga~ssian at gCw) > O.Ol·gCO). This discrepancy still held 

when took into account both t.hree-particle clusters from impurH.1ve 

nuclei (aLi, DLi) and the static correlat.ion of local fields £2J. 

The last on~ appears in its pure form when t.here are no flip-flop 

transitions of t.he host. SpIns (TLi, 19F). The static correlat.1on 

results only in a ~light narrOWIng of the FFCR, while the obser

vable narrowing is essentially larger. It implies the eXistenc~ of 
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the dynamlccorrelation of the local fields [3], which is related 

to the influence of flip-flop processes of host spins. These pro

cesseS influence' a1500n another two-spin . correlat.or 

<I;(tHyCtHy.Ii>o' which repre-sens two-sp:n resonance [1,3J with 
the corresponding form function g~y{w). 

Anderson-Weiss-Kubo (AWI0 theory t.ogether with proper calcu

lation of local field correlater allows t.o get an agreement. bet.ween 

calculated and experimentally measured NMR form ·function g{w) of 

impurit.y nuclei wtthin the fifth orders of magnitude under its 

variation [4]. In this work we develop AWK-theory further for cal

culation of g;rCCJ.)), \'fhich depend on the vector" r joining the cross
relaxation spins. If the motion of the local fields is apprOXimated 

by a random normal process, 9~r(w) cculd 'be presented in the form 

111:1 dt . oJt 1. A A::_!W"e1.C <T exp{ ildrlCl>lQC(T ,OJ:!w1 oc: (T ,1"))) 0 It (lJ 

~~ ~.ei~.eXP[-2id~{t~)(Koo{T}±Kor(T))1. 
-0;1 • 0 

A A 
K {,.) :: <ClJ {T,r) '~oc{O,O»o is the correlator of the localor 1oc

fields created by the z-components of the host spins at a given 

pair of impuriUv9 nuclei. In calculation of KC,.}, the effect of 

impurilive spins on the host spins is ignored. Assuming that impu

rity nuclei 1S located at r. the local field oper-ator can be wr it

ten in frequency units as follows; . 

;oe(r) ... 1: ~(r), 
A::F.L 

cA> gIgA~n-3ms2"x_rl 
rJXr ,. hlx-r (3 . (Z) 
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The coordinate summation 1s carried out. over all sites in sub-

lattice A' except x=r. A takes on the values F and L. The spins of 

19F and TLi (with z-components Fi and Li) are Fs ll'2 and L=312. r~

pectively. dc.:: is the usual coefficient of the d1pole-d1pole inte

raction. Substituting eq. (2) into (D, we obtain . 

Korct) "" t K(.\)Ct,). 
A::F.t.· or 

A A tAKCA)( t,) = (CI)W( t ,r) -Ci) >( rJ> = 
0,.. . loe loe 0 

= ACA.,.1J I: t{.\)~)Ct)d~' (3)
3 X,YEA OX x~ 'ir 

Here we have introduced the spin-diffusion propagator ~>(to,) • 

<Ai(tJJ?>0/ (CAiJ%>0' which satisfies the following equations r4t] 

OO(A> /al tA) "" - I: p>~) . ~>= _VCA)+ 6 I: 1){.\)
it!f toff ZEA Xi! 7J ' X¥ q ~ ,xYZEA 

st~{t.=O) .. 6rj' {4l 

where vtA>z n'A(A+D ·Cd{A»)2 -T is the polarization transfer pro-
or .; Dr .2A t 

bability, TaA == 1geAC~)dT and t::~ :s ~Ct-~)geA(~J~. In was shown 

in [41 that. the choice of gel-(Tl as expC-HzAT2). ch-2~T or 

{l ... j·~AT2)-3/2 (Hz" is one-spin second moment of the host nucle~ 

has very small influence on g{fA)). 4Eqs. 3.4 ~low to obt.ain t.he 

final representation for KcA>(lJ, which has to be used 1n numerical 
or 

calculations: 
3

K(A)'ll = ACA-t1J I Ood p [dtA)Cp)]2 oexpf -t:pr-P'CpJt J 
or. 3 1'1 (27rJ] . aft • 

j#.>(pl = r eiP!"p.) , d(A)CpJ::a E e iprtf'U. (5) 
rEA. or. rEA ,or 

Here B is the Brllluen zone, a stands for the volume of elementaryt 
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cell. The expressjon for Koo(l) used in 14lwas obtained AS an 

approximation of sq. 5. 
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