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- WAVE FUNCTIONS FOR THE SCATTERED ELECTRON
IN ELASTIC e-H COLLISIONS

Philip G... Burke and Harry M.. Schey

Lawrence Radiation Laboratory
University of California
.Berkeley, California

November 22, 1961

ABSTRACT

Values are given for the spatial wave function of the scattered electron
in elastic e-H collisions at energies below the second quantum excitation
threshold. These wave functions were obtained using a close-coupling
_approximation, Where the 1S, 2S, and 2P hydrogen-atom states were

retained in the usual symmetrized expansion of the total wave function.
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WAVE FUNCTIONS FOR THE SCATTERED ELECTRON
IN ELASTIC e- H COLLISIONS

Ph111p G. Burke and Harry M. Schey
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_ Umversﬂ:y of California
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INTRODUCTION

These tables give.the numemcal values of the wave functlon of the ‘
scattered electron in elastic electron-hydrogen colhsmns for energles below
the second quantum excntatlon ‘threshold. . We hope that. they will benefif those
who may, need them in treatlng bound-free and free-free electromagnetlca
‘dipole transitions. = They'may also ‘be of value for variational calculations,
as well.as for purposes of comparlng the results of other analysee of electronn
hydrogen collisions. _ ' ‘ v

The total spatial wave functlon of the electron- hydrogen 3ystem can be
written. . ' L ' v .

 Papr)- (1£P ) i L Lop , EpFLY, @y
' wl’w2! T T r nt, n ,

"L -nﬁllz 1.?. 1‘2‘

YL (£.%,)
Lt .‘f “1T2
where P12 is the 8pace exchange dperamr, P e (r) is the reduced rad1a1

1
part of the hydrogen atom elgenfunctmn correspondmg to the state n£ 1’ and *

qﬂ'Llli-QZGI}Z) -- a ,function’.of the angular ‘Vari?ﬂ%h’léS ?1 = 91” 4’1 and

= 92, ¢2 -~- 1is an eigenfunction of the total angular fnomentum L.. For de-
, ~

tails the reader is referred to UCRL- 9860 ‘The functions - F- nt 2 (r) are
gwen by this table. for 0 £r <30 distances belng meaSured in units of the
Bohr radius ay = £ /déc ¥ 0.5 A. . A pair of quantum numbers (n, 4 1) range
over the values (1,0), (2,0), and (2, 1) while the total angular momentum L
is 0 or 1. The incident electron energies lie in the interval 0 Skz <0.70,

Philip 'G. Burke and Harry M. Schey, Elastic Scattering of Low-Energy
-Electrons by Atomlc Hydrogen, UCRL-9860, September 15, 1960.
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where the energy in eléctron-volts is E =13.6 kz., - For L =0, there are

0 0 .0 -
100° FZOO’ and F2-11' For L = 1 there

are four, listed in the order FlOO’ FZOl’ FZIZ,..and;FZ.,loi,Thgfunctlons given here

three functions listed in the order F

are normalized arbitrarily. Further, certain multiples of the reduced radial
hydrogen elgenfunctlons P nly (r) corresponding to the 1S5,2S, and 2P states
may be added to the FL ) 12(") Wlthout altering the ‘.total wave function
ﬁfiliz) :

We should explain why these tables are, in certain 1solated cases
neither so uniform nor so complete as one might wish. To prov1de these data
as easﬂy and rapidly as pOSS1b1e, we have merely reproduced the relevant
parts of the IBM-709 output, and the tables are therefore subject to the day-
\to=-day fluctuations in the operation of the associated printing mechanism.
The reader will note that this mechanism has good days and . ‘bad, and
occasxonally numbers are 1lleg1b1e or omitted. In each case 51mple in-
terpolation procedures will close such gaps, and any usefulness of tvhese tables
will not suffer substantially, | v

It should also be pbinted out that tw'o m’esh widths--0. 0-75 and 0.10--
have been used in obtaining the functions FI} P} (r), and the reader must
make certain he realizes which is involved in particular case. To this end,

_the heading will state explicitly the value of the mesh width, and a further
check is provided by the fact that the functions are given at 0.075 for 400
values of r, and at 0.10 for 300.

These funct1ons result from work in which the authors gained much
from the assistance, suggestions, and criticisms of Mrs., Valerie M. Burke
and Dr. Kenneth Smith. Much of the numerical work was capably performed
by Mr. Samuel F. Mendicino. The work was done under the auspices of the

U.S. Atomic Energy Commission.
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