e 0985 9

Approved for public release;
distribution is unlimited.

Title: | Calibration and optimization of proportional counter modules
using Garfield.

Author(s): | K. Chung, J.A. Green K.N. Borozdin, M. Brockwell, G.
Hogan, F.G. Mariam, and C.L. Morris.

Intended for: | 2010 American Physical Society March Meeting
March 15-19, 2010
Portland, OR

//'\

..
Los Alamos
NATIONAL LABORATORY

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests
that the publisher identity this article as work performed under the auspices of the U.S. Depariment of Energy. Los Alamos National
Laboratory strongly supports academic freedom and a researcher’s right to publish; as an institution, however, the Laboratory does not
endorse the viewpoint of a publication or guarantee its lechnical correctness.

Form 836 (7/06)



Calibration and optimization of proportional counter modules using Garfield.
K. Chung, J. A. Green, K. Borozdin, M. 1. Brockwell, G. E. Hogan, F. G. Mariam, and C. L. Morris.

Prototypes of radiation detector arrays used for charged-particle radiography require initial calibration
to correlate the distribution of electron arrival time to the particle track locations. This step is crucial to
obtaining the spatial resolution necessary to separate particle tracks traversing the individual
proportional counters in the arrays. Our past attempts to use cosmic rays alone for the initial calibration
have fallen short of obtaining the desired resolution due to the insufficient cosmic ray flux to provide
the necessary number of particle tracks. A theoretical relation between electron drift time and radial
drift distance is obtained with Garfield, a CERN gas detector simulation program. This relation is then
used as an effective starting point for the initial calibration and results in a shorter calibration period
and improved spatial resolution of the detectors.



