Lawrence Berkeley National Laboratory
Recent Work

Title
SILICON P-N JUNCTIONS AS CHARGED-PARTICLE DETECTORS

Permalink
https://escholarship.org/uc/item/406863wh

Authors

Gordon, Glen E.
Kilian, George W.
Larsh, Almon E.

Publication Date
1960

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/406863wh
https://escholarship.org/uc/item/406863wh#author
https://escholarship.org
http://www.cdlib.org/

UCRL s =2~

UNIVERSITY OF
CALIFORNIA

Ernest O qurence
Radiation
_ cﬁ,abor awr

TWO-WEEK LOAN COPY

This is a Library Circulating Copy

which may be borrowed for two weeks.

For a personal retention copy, call

Tech. Info. Division, Ext. 5545

\ J
BERKELEY, CALIFORNIA




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
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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
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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.
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Investigations of thé electrical response of diffused p~n Jungtions
in silicon to charged particles were mede on detectors obtaeined from two
aourcéo.l |

When used with electronic sttema in a menner ;nalogous to ionizae-
tion chamber use, the silicon particle detectors produce outpuz-current
pulses linearly proportional to the amount of energy deposited in the aensi-'
tive volume of the~deteétor by the cherged particle, The proportionality
appears to be independent of the mass éf the charged particle.

Figure 1 shows a curvé of output-pulse amplitude v8 energy for & -~
range of alpha particles from 3.2 Mev to 7.68 Mev, When the data are cor<
rected fof energy loss in the 1nsen31tive region, the curve goes through
the origin. A |

Pigure 2 shows & curvé of output-pulse smplitude ve energy for‘
eight velues of cYe.ion dnergy from 33 to 121 Mev, The carbon ions were
elastically-scattered by a thin gold terget and'dbserved at 30 deg to the
beam. The energy vwes varied by placing aluminum absorber foils in the path
of the #1111 energy beam of the heavy 4on linear acceleraxor. Energies were’
determined from the range-energy curves of J. R. Walxon.

. Also plotted on the curve are points for the 6.1-Mev alpha-particle

group ahd the light and heavy mass groups of fragments from sponteneous
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Tission of C£f“", The energles corresponding to the fission-fra—@nent '

peaks have been corrected for energy loss in the insensitive surface region
of the'detect.or. The fragment kinetic~energy data of Fr&ser end M:i.lton,3 ,

end the range-energy data of Schmitt and Ieachmanh

‘have been used in making
the correction., The corrected poj.nts fall on the pulse-height V5 energy
curve @etermined forr" carbon particles. From this result it is inferred
that there is very little or no "ionization defect” for fission framents

——— e

in the solid-state] detector,
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