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Proton effects analysis needed for
*Shielding vs. mass optimization/PDR request for action
eComparing proton noise in “dark” channel to other channels

SDO 5-year Proton Fluences
(from Rad. Analysis for SDO)
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Geometry issues

3 particles with the same
initial energy follow different
paths to a target point on the
detector. Each traverse a
different amount of material
in traversing the shielding and
thus reach the detector with
different reduced energies.

Science diode

Dark diode




olidWorks based analysis
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Energy deposition

PSTAR : Stopping Power and Range Tables for Protons
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From N.L.S.T. PSTAR (http://physics.nist.gov)
For each incident energy, E;, mean per particle displacement damage, ionizing dose or signhal contamination

may be calculated from:

t1l . . . .
where: E. = Proton reduced energy (after slowing in shieldin
E, = E, — [ o (E, Z)dx f o { g 9
0

r E; = proton incident energy

E, - TO'H(E)dX ~o (E) 2% E, = Energy deposited in electronic interactions
0 Ep = Energy deposited in displacement interactions
t2 oy o, 0, = Total, nuclear, electronic stopping power, respectively
B, = !GE(E)dX = o) 127 t1T t;:ethickness of shielding layers, target, respectively
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.. or expressed as expected detector count rates:

C, = = . ¢.(E,) - G,

363—
e

Where:

C, = DN counts per 0.25 sec

3.63 eV/e- = average energy per electron-hole pair, Si

&,(E;) = Input proton spectrum (adjusted for input solid angle)
G, = electrometer gain (0.25 sec count = 40 fA)



Verifying dark channel correction

Average number of electron hole pairs

generated per incident proton
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Non-isotropic Example
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Verifying dark channel correction

Average number of electron hole pairs

generated per incident proton
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Model Verification

Model is “spot checked” for discrete Incident Energies, shielding and target
thicknesses using Stopping and Ranges of lons in Matter (SRIM) transport code
(www.srim.org)

Comparison SRIM to SW proton simulation - 12mm Al over
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Planned Improvements

Use compiled monte carlo simulation data rather than CSDA tables to represent
energy transfer and particle scattering more accurately (e.g. database assembled of
SRIM data)
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J. F. Ziegler, J. P. Biersack and M. D. Ziegler, "The Stopping and Range of lons in
Solids", by available from www.SRIM.org (2008)
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