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About H3D, Inc.

« Spinoff from University of Michigan,
Department of Nuclear Engineering, 2011.

« Based on over a decade of research in room-

temperature position-sensitive semiconductors by
Prof. Zhong He and group.

« Currently under several government contracts
and have domestic and international
commercial sales.

« Released commercial product for nuclear
market December 2013 - Polaris-H.

« Have DoD product with better performance than
Polaris-H.
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H3D’s Technology
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Energy Resolution — DoD System
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<1.1% FWHM at 662 keV
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Gamma-Ray Imaging

Sum: 1.000e+000
1.110e+000
9.987e-001
8.878e-001
7.768e-001
6.658e-001
5.549e-001
4.439e-001
3.329e-001
2.219e-001
1.110e-001

0.000e+000

Number of photons: 1
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Gamma-Ray Imaging

Sum: 2.000e+000
2.325e+000
2.092e+000
1.860e+000
1.627e+000
1.395e+000
1.162e+000
9.299e-001
6.97 4e-001

4.650e-001
2.325e-001
0.000e+000

Number of photons: 2
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Gamma-Ray Imaging

Sum: 3.000e+000
2.565e+000
2.308e+000
2.052e+000
1.795e+000
1.539e+000
1.282e+000
1.026e+000
7.694e-001

5.129e-001
2.565e-001
0.000e+000

Number of photons: 3
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Gamma-Ray Imaging

Sum: 4.000e+000
2.904e+000
3.514e+000
3.124e+000
2.733e+000
2.343e+000
1.952e+000
1.562e+000
1.171e+000

7.809e-001
3.904e-001
0.000e+000

Number of photons: 4
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Gamma-Ray Imaging

Sum: 1.800e+001
2.397e+001
2.157e+001
1.918e+001
1.678e+001
1.438e+001
1.198e+001
9.588e+000
7.191e+000

4.794e+000
2.397e+000
2.406e-006

Number of photons: 18
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Gamma-Ray Imaging

Number of photons: 97

Sum: 9.700e+001
7.966e+001
TA75e+001
6.384e+001
5.593e+001
4 B02e+001
4.011e+001
3.220e+001
2.429e+001

1.638e+001
8.472e+000
5.618e-001
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Gamma-Ray Imaging

Number of photons:

2033

Sum: 2.033e+003
1.742e+003
1.574e+003
1.405e+003
1.237e+003
1.069e+003
9.009e+002
7.327e+002
5.645e+002

3.963e+002
2.281e+002
5.990e+001
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Polaris-H

Imaging Spectrometer for Nuclear Power Plants

Response to nuclear power plant need for portable
Instrument to image in contaminated areas.

8.5 Ibs
Battery operated (5 hr)

Washable for easy
decontamination

“Simple” user interface

<1.1% FWHM energy
resolution at 662 keV

Omnidirectional
Imaging
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Polaris-H

Imaging Spectrometer for Nuclear Power Plants

« ~211 optical camera for overlay of radiation image
« Compton imaging ~250 keV to 3 MeV

« Communication with tablet display via Wi-fi,
Bluetooth, USB, or Ethernet to network

« Fan and external fins for temperature regulation

Compartment
LED Light F7
Measurement Button =
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Polaris-H

Imaging Spectrometer for Nuclear Power Plants

« Real-time software on embedded CPU for isotope detection/ID, isotope-
specific imaging, data logging, control and regulation.
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« Post-processing software for time analysis, high-resolution imaging, detailed
studies.
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Polaris-H Performance — Efficiency
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« ~1% relative efficiency (compared to 3"x3” Nal at 1333 keV)
« Almost 50% of events image-able at 1333 keV H D 16



Polaris-H Performance — Detection/ID
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« Detects 3 pR/hr (30 nSv/hr) Cs-137 in <1 minute
False alarm rate < 1/hr H D 17



Polaris-H Performance — Imaging

"3 11043 et Co137; G137 Angular Resolution

« Can distinguish sources of same « Can find center of point source to
energy 20° apart +1° in any direction
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RHR Pump Room

10.2 minutes
2.3 x 105 counts

~0.4 mrem/hr
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RHR Pump Room —>8Co

Area source found on pump.

2.1 x 10% counts in ROI
(23% of those imageable)
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RHR Pump Room — °°Co

%0Co and *8Co are in
different regions of pump.

3.7 x 102 counts in ROI
(34% of those imageable)
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RHR Pump Room — 13’Cs

See contamination on
floor from prior flood.
Nearer areas appear

hotter.

4.0 x 104 counts in ROI

(29% of those imageable)
5000 - | ‘ | |

Counts/keV

750 1000 1250 1500
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RHR Pump Room — 13’Cs

Also see contamination
on wall directly behind.

4.0 x 10% counts in ROI
(29% of those imageable)




Shielding Verification

~« Can verify that shield
\  reduces dose from

by

' one source to below
. that from another
w.source.
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C0-60; 30 s; looking over shield




Co0-60 image shows another previously Co-58 primarily near floor.

unknown source near floor. _ H D
2.5 minutes, ~4 mR/hr




Source Behind Shield
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All Energies > 250 keV
“‘Dose” View
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« See buildup from shielding
when image all energies, but
only see source direction when
only image 662-keV peak.




Fuel Pool

Counts

Spectrum From All Events [554899 total counts, 1524 counts in ROI]

10 minutes
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« Polaris-H developed for nuclear power plant
applications.

* Provides <1.1% FWHM energy resolution at 662
keV and isotope specific images.

« Efficiency (~1% relative) is sufficient for generally
high count-rate environments of nuclear power
plants.

« Paired with energy resolution, detection of 10 pCi
check sources at 1 min 1 min.

« Also, needed other features to make a practical
iInstrument (battery life, water-tight, wireless
connection...)
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Thank You For Your Time

H3D, Inc.
www.h3dgamma.com

Info@h3dgamma.com



