Lawrence Berkeley National Laboratory
LBL Publications

Title
Charge-State Dependence of Electron Loss From H by Collisions with Heavy, Highly
Stripped lons

Permalink
https://escholarship.org/uc/item/6574k3x7]

Authors
Berkner, K H
Graham, W G
Pyle, RV

Publication Date
1979-06-01

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/6574k3x7
https://escholarship.org/uc/item/6574k3x7#author
https://escholarship.org
http://www.cdlib.org/

W 31..)"10‘2&.3 (Y
UC-3Ya+20

LBL-9246
Abstract

Lawrence Berkeley Laboratory
UNIVERSITY OF CALIFORNIA

Accelerator & Fusion
Research Division

To be presented at the XI International Conference
on the Physics of Electronic and Atomic Collisions,
Kyoto, Japan, August 29 - September 4, 1979

CHARGE-STATE DEPENDENCE OF ELECTRON LOSS FROM H BY

COLLISIONS WITH HEAVY, HIGHLY STRIPPED IONS (f

K. H. Berkner, W. G. Graham, R. V. Pyle, For Refel'ence
A. S. Schlachter and J. W. Stearns "
June 1979 Not to be taken from this room

a S

Prepared for the U. S. Department of Energy |
under Contract W-7405-ENG-48



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, €Xpress or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the

University of California.




v B

LBL-9246

CHARGE-~-STATE DEPENDENCE OF ELECTRON 10SS FROM H BY COLL ISIONS
- WITH HEAVY, HIGHLY STRIPPED IONS

* : . ‘
K: H. Berkner, W. G. Graham” » R V. Pyle, A. 5. Schlachter and J. W. Stearns

Lawrence Berkeley Laboratory

University of California
Berkeley, California 94720
We have_ extended the experiméntal confirmatipn of  our previousiy ”determined-
théoretical/experimental scaliﬁg rule! for electron loés from a hydr&éen atom in
collision witﬁ a heavy, highly stripped ion. électron loss is the-suﬁ of charge
exchange and ionization. Thg .théorétical calculations covered the energy range
E = 50 tb 5000 keV/amu, and charge states q from 1 to 50. Our previous experi-
menfal;éroSs‘sections for electron loss from hydrbgen were for iroh‘projectiles in
éharge states q = 3 to 22 (E + q in the range 10 to 100 (keV/amu) % q). The results
we report here are for carbon ions in charge states 4 to 6 at 3l0vkeV/amu and
1.1 MeV/amu, and fof niobium ions in charge states 23 to 36 at 3.5 MeV/amu. We
find tha; these results are all consistent with our séaling fule énq that the
scaled cfoss section is independent.of the projectile species. The ngw‘e#pe?iméntal

results cover the E/q range 50 to 280 (keV/amu) : g

vFigure 1 shows the theo;étical'séaligg rule- for electron loss from H, along
with our experimental résultsl’2 for iron ions h1H2 (divided by a faétof of the.
order of 2 fortémparisonwjth‘Hcalculations) see discussion in references | uﬁd 2),
and our,résuits for C and Nb ions in Hz'(dividod by a facfor of 2 fof comparison

with H calculaﬁions); The agreement with the theoretical calculation 1s sood.

Th]S work was supported by the Fu51on Eneryy Division of the U. S, Department
of Energy under contract No. W-7405-ENG-48. "
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Present address: New University of Ulster, Coleraine, Northern Ireland.
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bFig 1. Crosé section for electron loss by atOmicAhydfdgéd
in collision with. an ion in cﬁarge state q. Solid line: calculat10n,_;

this curve is valid for 1<q<50 and for energles in the raném 50 to 5000

keV/amu. The range of E/q values for which the curve is valid is indi--

cated by the bars drawn in the lower portion of the figure. The uncer-
tainty in the calculated cross sections is *#25%. Dashed line: Plane-wave
Born—approximation cross section for ionization only(Refs. 3, 4) Clos-
ed Symbols: Present experimental results, for C *q HZ and._ Nb taq 4 Hoy
divided by a  factor of 2 to allow comparision with the calculations.
The uncertainty is 30%. Triangles, 0.31 MeV/amu carbon ions, q = 4-6;
squares, 1.1 MeV/amu carbon ions, q =4-6; inverted triangles, 3.5 MeV/amu
niobium ions, q = 23-36. Open symbols: Prevlous experimental results by
the present authors (refs. 1 and 2) for Fe +q 4+ H, divided by a number

~between 1.5 and 2.0 to allow comparison with the calculations. Squares, -

108 keV/amu, q =7- -11; triangle, 110 keV/amu, q =3; diamond, 282 keV/amu,
q = 9; stars, 290 keV/amu, q = 10-15; clrclos, 1140 keV/amu, q = 11-22.
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