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*  Why was this research funded?

Atoms For Peace
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Introduction Cont.
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Introduction Cont. Cont.
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Introduction Cont.A3

*  What's a HPGe imager? * Applications
*  Why optimize? * Compton Telescope
*  What's already been done? * Coded Aperture**

* Compton Camera
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HPGe Imagers

I Conduction Band (Empty)

Valence band
(Complete)

thebigger.com

This work performed under the auspices of the U.S. Department
of Energy by Lawrence Livermore National Laboratory under
Contract DE-AC52-07NA27344.




Compton Scattering
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Example of an Imaged Source
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Np 311 keV Compton Image Overlay With LIDAR Data
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S0 many channels!

Tons of Data File Output!
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Mechanical
cooled NPX
cryostat holds
NP X32 detec
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Application: Compton Telescopes

reduced
event circle
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Anti-coincidence shield

instrument  width: ca. 65 ¢m
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Application: Coded Aperture

Depkted uranmm source Phitonuim s ource
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rGuard Ring
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Set-Up Cont.
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What’s the End Goal?

"Co Spectrum
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6- Strip Red — Preamp A
Multiplexed Output Blue — Preamp B
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Three-Strip Spectra: Co-57
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Capacitive Sharing
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Cx5 Cx4 Cx3 Cx2 Cx1 — External capacitors

Intrinsic strip to strip
capacitance

Each strip also has stray
—1 4 capacitance to ground

Six Strip Multiplex
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4-Strip All Peak Prediction Equations

Find the total capacitance at channel 29:

(CthZ + Ci)C(:qB
(Ce'a:tZ + Cz) + Cqu

Cqu -

Cqu = Cezt3 +Ci + Cg2

(Cea:t'Z + Ci)(CE"l‘m +Ci+ ng)

Ctota[ = Cea:tl + Ci + Cgl +

Find the 2" peak read out from pre-amp 1, channel 30:

Peaky = (Energy)

Find the 3"¢ peak read out from pre-amp 1, channel 30:

Cea:tQ + Ci Cea:t.l + Ci )
Ctoml Cea:tl + Cea:t? + Ci + Cg

Peaky = (Energy)(
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Si1x Strip Peak Prediction Equations

* Too long to fit on slide!
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Peak Reconstruction Red — Preamp A
4 3

Mean Value:122.7 keV
FWHM:2.93 keV

Blue — Preamp B

Mean Value:121.7 keV
FWHM:4.24 keV
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Peak Reconstruction Cont.

* How can we improve resolution?
* Averaging both sides

e “Better” electronics
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Intrinsic Capacitances

* Inter-strip _|._A 1
j i

* Strip-to-Ground
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Intrinsic Capacitance Results Cont.

Co57 Source, Ground Capacitance Verification
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e Sources used:
e (s-137
e (Co-57
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Future Work

. . A fully integrated NPX32-M
germanium detector
b Parallel WlI'll'lg Set-llp system requires only AC
power for operation

Mechanically

* Use both sides of the detector s S e

NP X32 detector

* Try it out on a coax detector

Basic Data

D
~N
Acquisition
Software SPECT32 S Power Controller
| ReadoutSystem with Temperature
: ' (USB 20 out) 7 LSRR A Interlocks
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Errors in Measurement

Electronic Noise
e 60 Hz peaks (inadequate notch-filters)
e Cables adding capacitance
e Ground loops & extra peaks
Mechanical Noise
e Vibrations
e Ice crystal frosting
Thermal Noise
e Poor IR shielding (adds to background)
* Dewar (refilling N2)
Crystal Noise
*  Strip damage

* Incorrect calibration
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HPGe Imagers
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HPGe Imagers
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HPGe Imagers
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