Theoretical (Computational) Symposium

on Atomic Collisions 1in Solids

Waseda University, Science and Engineering
Ohkubo 3, Shinjuku-kn, Tokyo, Japan

7th, 8th, 19th October, 1987

CONF-8710200--1

DE88 (001771

EXTENSIONS TO THE TWO ATOM BLOCKING MODEL

0. S. Oen
Solid State Division, Oak Ridge National Laboratory
Oak Ridge, TN 37831-6032

DISCLAIMER

This repor. was prepared as an account of work sponsored by an agency of the United States
Government  Nether the United States Government nar any wgency thereof, nor any of their
emplovees, makes any warranty, express or imphied, or assumes any legal lability or responsi-
hility fur the accuracy, completeness, or usefulness of any infurmation, apparatus, product, or
process disclosed, ur represents that its use weuld not anfringe privately nwned rights Refer-
ence herzin to a0y specific commercial product, process, or service by trade name, trademark.
manufacturer, or otherwise does not necessarily constitute or unply s endorsement, recom-
mendation, or favoning by the United States Government or any agency thereol The views
and opmions of authors expressed herein do not necessaniy state or reflect those of the
Vmited States Goverament or any agency thereof

The  subrmutteq manusenpt has hean
authored by 4 comtrackr ol the 1 G

Governman! e contract Mo DF
ALOSH BADHZ 1400 Accmaingly  the ) S
L0vernmant tHtang £l NONAXCRISIVE

rovalty teee ense 1o putiish o ropw ochuce
the Lutistied toem of this contntution o
Al athars 1 a0 so o 139 Governmant
(RN Tey




EXTENSIONS TO THE TWO ATOM BLOCKING MODEL

Blocking Model

Widely used to interpret blocking and
sur face scattering experiments.

Shadow cones

Surface structure

Aono experiments

Nuclear lifetimes

Backward glory effect — 180° enhanced backscattering

Ingredients ¢ Model

A e{‘/_}é’j;é:/_ _4B

Projectile of energy E starts at atom A
and is scattered by atom B

l. Classical scattering theory
2. Impulse approximation
3. Thermal displacements included



ATTRACTIVE POTENTIAL

BLOCKING — FOCUSSING

Normalized differential scattering cross section per

unit solid angle 1is

for Coulomb potential
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SOME OBSERVATIONS

attractive potential, the singularity in

*
scattering pattern o<curs when 8 = 0.

*
attractive case, some +§ come from negative

for Coulomb scattering the separation occurs

when s =1 or s = /bt.

The

equation giving the attractive Coulomb

scattering pattern is the same as for repulsive

Coulomb except for the sign within the radical.
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Two particle
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Speclalizing to Coulomb potential
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Kr is modified Bessel fcn. of 3rd kind

F(O) =n exp(—a*n)X;(n)



EMISSION

ORNL—DWG 87—45405

EMISSION vs ANGLE FOR
DIFFERENT ENERGIES
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EMISSION
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ORNL —DWG 87 —145406

EMISSION vs ANGLE FOR

MOLIERE AND COULOMB SCATTERING
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EMISSION

ORNL—DWG 87—45407
EMISSION vs ANGLE FOR

DIFFERENT TEMPERATURES
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EMISSION

ORNL—DWG 87 —4i5408
EMISSION vs ANGLE FOR
DIFFERENT ENERGIES
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EMISSION

ORNL—DWG 8745409

EMISSION vs ANGLE FOR ATTRACTIVE AND
REPULSIVE MGOLIERE POTENTIALS
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EMISSION
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ORNL—DWG 87—145141

EMISSION AT O° vs REDUCED “ARIABLE 7 FOR
ATTRACTIVE POTENTIAL
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ORNL—DWG B7—45442

EMISSION AT O° vs REDUCED VARIABLE 7) FOR

REPULSIVE POTENTIAL

TTTI

[

{

T 11T

[

TTTTT]

1

| 1 | l I [
62 1°
77=—2_ZP—2$ , WHERE
6, 1S CRITICAL BLOCKING ANGLE
2 IS INTERATOMIC DISTANCE .
. p IS RELATIVE THERMAL DISPLACEMENT _
A POINTS ARE FOR MOLIERE POTENTIAL
3 P
NG o 00613 A Z,=4
A 5 00969 A Z,=78
o D 04264 A 4=2775A

|

Lt

1

|

o
|

Oa

g8
Lt

|

I

1.0 1.5 2.0 2.5 3.0 3.5 40



EMISSION

ORNL —DWG 87—15440

EMISSION vs REDUCED ANGLE
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ORNL—DWG 87—45443
REDUCED DEVIATION ANGLE 8% vs REDUCED IMPACT
PARAMETER S® (ATTRACTIVE COULOMB POTENTIAL)
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_ ORNL —DWG 87—15444
REDUCED DEV!ATION ANGLE 6% vs REDUCED IMPACT
PARAMETER S™ (REPULSIVE COULOMB POTENTIAL)
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