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The recently observed non-e~panenti~ decay of the: correlation functiqn for the,dcpolariz& ~~iei~h~D~~) 

line in N2 is ex~~ed,by a partial c&ulation of the cross’section. The calculation, which is bzscd upon E distorted 

: 
wave Born approtitiation (IWBA), shows that the presence of inelastic c&Sons is necessary to account for the 
experimental reUs. Moreover, the jndusion of inelastic cdl.lisions has the consequence that the diagor,ti elemeob 
bf t%e reelaxation matrix a_re virtually constant rather than dying ofias [iv+ l)j-‘* 

cl;as kinetic phenomena are usually interpreted in terms of the time correlation function 
.terms of binary collision rates or effective cross sec- 
tions [ 11. The simplest pro&tire iS to assume that 
there,is only one average collision cross section, OT 

{(~~~~~: t~~~(-~~~~~~~~~}~ 
F(r) ti 

equiv~en~y, one me& free path or free time between 
.ic[fg: I[~~~~}} D 

cofiisions. From the point of view of time correlation 
CO 

= ci,~(Pi)"2dj[eXP('n(u)~~~fj~'dit(Fi~)sn 

function theory, this is equivalent to assuring that 
the time correiatiqn function iS exponential. Since J yyq 

‘experiments actually measure the contributions from’ . . +e JI is the den&, Cu) ttle average relative speed of. 
mar,y individual molecular slates, it is perhaps Surpris- two co~d~g mole&& and s is a coH..ision cross 
ing that this simple approximation works as well as it 
does. 

section n&ix whose comp~tients 

Measurements of the ,d&olarized Rayleigh line 
q.).,*z n-hl~-wE0~ 1% i pmf2 .. (2) 

(DPR) in gases show a non-exponenti~ decay of the are matrix elements‘& the ~~~~~~ f3] -Snider [4] 
associated time correlatiori function [Z]. The detia- 
tion from ekponentiti decay hr+s been deported in 

collision superoperator ‘XI The n&tion and inner 
product are defin~G# in ref. [S]. The BoItzmann proba- 

terms of thtt difference between the cross section. : bility factors are ” 

E_D~~ associ&ed with the initial slope and the croSs I’ 
section g DPR akoci$ed with the reciprocal.of the 

pi = (2jii) eib [--+j(j<l)/kT] Q-l, (31 

kea under the time correlation function curve [Zj, ,wl%le the expansion cxthcients 
Essentially CS~pR.measures an averagkdec5y rate. _d_= liCi+l),~zi_I)(2it3),~,*_ : 
~hile’&,~:is equivalekto an average decay time,’ 1 1 1 

c4j 

Far PJi;, the ratio gj,G is 0.92. ‘. : ‘: :, . arise in the expansion . . ‘. .I ‘. :. 
For diatornics, the physical observabIe,in DPR is 

the diagbnalbin-j component of the rotational quadrua ‘)_,’ .,[g]gL ,-_,--(n) 
polemoment [$]gL and experiment is interprsfed in, 

a m -p;.cy@)fJjq 
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.’ of the ‘diagonal-in-i quadrupole moment inter&of. ~ ’ I’ Table 1 : 
the norrnahzed .exparision‘ tensors Aozoj, see ref. [5] _ .’ _ 

.~p&%O) g&E$l)(O) &PRI%PR 7 .. :, ,Pj is.tik projection.operator onto the angular momen- 
tum’magnitude’j quantumkates~ Eq.(l).is equivalent : 0.060. 0.030 0.50 1 
to that of Shafer and Gordon [6] except for the facr 

: that their G matrixis not.d&ned in 2 symmetrical 
0.124 0.110 o.09 : : 0.75 

OS39 O-i28 0.69 

.’ way, sotheir fommla has a cornpensatmg asymmetry, 
0_>2 

0.254 0.250 0.99 0.25 

It is now immediate that the initial slcpe pfF(t) 0.320 0:320 l.UO 0 

deikes 

,zjji’(ppdj qdi,(pi’)“2 T 

ast~ccnly 

$ 
c.0034 0.010 0.30 . - 

DPK:= 
- 

’ 

. . (6) ., 

Z.p.dZ 
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:rSiemthe area under the curve gives from eq. (@ up to J = 50 and the ratio ~:DPR/&R 

kl ._ L$r;iRj_L = xjjf(Pj>1’2dj Ic- ljj’djo(Pj’>1’2 
calculated. In doing this it was assumed that the energy 

e.(7) 
inelasticity, Ae, was zero so that e$)(O) appeared 

.ZZipidl’ only as a scale factor, which cancels m the ratio. This 
.. 

The latter thus involves the matrix inverse of G. ‘. 
approximation assumes that there is no j dependence 
of GC1:’ and that inelastic and elastic contributions are 

‘A distorted wave Born approknafion (DWBA) to 
the E:matik has recently been carried out. [7] _ Fpr a 

wei $: tl:d equally; In this manner the ratio gDPR/S~PR 
: 

P-, potential, which is a reasonable choice for the 
increas:d to 0.50. As 2 consequence of the inelastic 

N2-N$ interaction, the formula is 
terms on the diagonal, the elements G jj do not behave 
as [ju+ l)]-1 but remain virtually constant. 

~jj’,=.6’(OzOlili’) In order to test the effects of weighting the off- 

.‘- .g pi” “lsii’[c2i+1)(*j”+1)11/2 
[ 0 

-diagonal elements differently from the diagonal ones! 

:..,=5+ 
a factor 7 was introduced so that. 

i” p. 
I -. Y=l for j= j’; 

‘. _ 

>i 

i-2 j” ‘( 1 2 
o o o , E ~)(00220!002201~5j”) 

-- 

= r for j#j’. (9) 

!t is found that ,tith decreasingy, the value 0.92 for 
the ratio is obtained for 7 = 0.69. These results are 
summarized in table 1. Note’that when 7= 0, the 

(8) 
ratio of one indicates that Gji is almost independent 
ofj. 

. 
., iqv~&jnng 3-j and 6-j symbols. The quantity Ek’l(Ae) 

Mthough the introduction of 7 is empiricai and is 

in man!/ ways unsatisfactory, it does indicate that 
arises from an integral over ‘Lhe translational degrees additional terms, such as arise from resonance colli- 
of freedom and depends on the energy inelasticity of 
,,the coilisixr. 

sions, nray be present which compensate the off- 

.The ratio o&to = 
diagorxl elements more than the diagonal contribu-. 

y was calculated for N2 by tions, This is so because 7 is not equal to 
Keijser.@ al. f23 z 0.30 if only energetically elastic @(Ae)/&“(O) since then the inelastic diagonal 
coUisions.occur and the Q matrix is then given either a 
.by settingj -j”=j”in eq. (8) or by eq. (83) of ref. [S].‘. 

te&s woul be weighted by 7 also. If both diagonal 

: Ofcourse the E matrix is then diagonal and has the 
and off-diagonal inelastic cornributions are weighted 
by 7, then, the ratio. of 0.92 ,can.not be obtained 

.‘interes.$ng.feature that for largei,bij behaves as 
,‘[jg+I)]Fj: 

without use of an unreasonably large value.of 
-.. 

In or,der to investigate the consequence of t&in- 
S~‘)(AC)/$)(O). In actuality, aF)(Ae) isj depen- nt 

,,.eIastic terms, the matrix 6 was evaluated numerically 
dent but this-has not been investigated here. 

The calculationhere doesdemonstrate-‘& impOr;’ 
.’ : .’ I ‘_ :’ -.. 
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&ce of inelastic tiollision. Moreover it shows that the 
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valid when inelastic collisions are in&ded. Finally it 
indicates that the DWBA may account for the true 
non-exponential decay observed in DPR of I$, but 
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a complete understanding of the experimental results, 
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