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THE ADIABATIC APPROXIMATION 1Ol THE DESCRIPTION
OF REORIENTATION OF THE ATOVIC ANGULAR MOMENTA
UNDER COLLISIONS

Yu. V. Demkov, V. N. Relbane, T. K. Rebane
{Leningrad State University, USSR)
The reorientation of the angular momentom of an atom \ in the P-state

due to the collisions with the atoms of a gas D, having a c¢'osed ~1rxctr',mc
shell is considered. At large inlernuoclear dis hmu N 4 r‘u apl zU ¢ hetween

3 and I potential curves tends to zero according to the formula AR =

Ac, o : S
= i (lor atom-atom collisions n =6, and for atom A-jon B collisions
\

7. =23}, )
Writing the wave function in the form

T i
! ©dt
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we obtain for the coefficients a, d, ¢ the following system of equations

. ros
ia_ =h exp l B ‘3 (sin 2)"2d, ]
L =

a9

(sin )" 2d (2)
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where 2 is the turning angle of the internuclear axis 0L o 7, pis
the impact parameter and v — the velueity of relative motion. The dimen-
e

-71-;’7 (Massey parameter) is the only parameler
which determines the natnre of the solution.

If B, is large, the adiabatic appru\m.mmn is valid and |af*, |b]* have to
be constants. The numerical sotution of (2) for n=:6 and the model case
=2 (when an exact audlync soluiion |‘\ht°) can be Lompdred with the adi-
abatic approximation. For she n-=6 case and 5,;-=1, 10, 40, 100 the results
for fuj" are shown in the figure. [t can be seen that in the vicinity of the

sionless parameter ==

points z=0 and 2-=x the adiabatic dpgn‘-‘:\ll’ﬂd-lﬁn fails even at l.u';_r( B.

it can l)e shown thdt this approximation is valid only if I?,i (sip 2)® > 1.

In this region one can construct an adiabatic solution of the system (2) by
means of expansion in inverse powers of By At o = 0 and 3 = = the wlu-
tion can be foend by a simple power series expansion in 9 or X7 and
adjnsting it wirn the abiabatic solution constr ucted. Such an approximate
method enables one to calculate approximately the trausition probabiiities
and phases, without resorting Lo numerical mtegratmn.
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