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Testing of Kaonetics’ Devices at BNL
A. Bolotnikov, G. Smith, and R. James

The goal of these measurements was to evaluate whether there is evidence of
emission of X-rays, gamma-rays, and neutrons by devices developed by Kaonetics
Technologies, Inc. during their operation. The measurements were carried out with two
Kaonetics’s modules, called EMR Gen 1 ("Device 1") and EMR Gen 2 ("Device 2").
Two types of detectors were set up in a remote building to avoid potential interference
from other labs. For X- and gamma-rays we used a large-volume, high-sensitivity Nal(TI)
Bicron scintillation detector and a multichannel analyzer (MCA). For neutrons, we
employed a ~ ¥ liter *He-filled proportional counter. The measurements were taken
under normal background-dominated conditions.

As described in the summaries below, we observed no statistically significant emissions
of X-rays, gamma-rays or neutrons during the operation of these devices.

1. X-and gamma-ray measurements

The Nal detector was placed ~2 feet from the emitting horns of the device under test.
The detector was connected via long cables to electronics located far away from the
device to avoid electromagnetic interference. The detector was calibrated with a standard
137Cs source and backgrounds were measured before and after every test. In addition, to
improve the sensitivity, the backgrounds were measured over night. The pulse-height
spectra were collected for ~5 min when the devices were in the “On” and “Off” states.
The low- and high-threshold of energy limits in these measurements were 10 keV and
2.4 MeV, respectively. The measurements were taken for two energy ranges
corresponding to the low and high gains of the amplifier. The low-gain range was used
primarily to detect X and low-energy gamma rays, while the high-gain range was used to
detect the gamma ray up to 2.4 MeV. No statistically significant counts from the
devices were detected above background in 5-min exposure times.

1.1 High-gain measurements

Fig. 1 shows the calibration spectrum measured from a 10-uCi **'Cs source. Both
38 keV X-ray and 662 keV gamma-ray lines are seen in the pulse-height spectrum. Fig. 2
shows the normalized background spectra measured for ~18 h (red) and ~5 min (black)
immediately after the device was shut down. The spectrum measured when operating
Device 1 (“On” state) for ~ 5 min is shown in Fig. 3, together with the background
spectrum normalized (scaled) to the same acquisition time (live time). No statistically
significant X-or gamma-rays were detected over the background.

1.2 Low-gain measurements

In a similar manner to the low-gain measurements, Figs. 4 and 5 show the background
spectra and the spectrum accumulated during the test of Device 1. Fig. 6 shows the



spectrum measured from Device 2 in ~3 min. For comparison, the background spectrum
measured immediately after Device 2 was powered down is shown in Fig. 7.
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Fig. 1. *¥'Cs spectrum used to calibrate the spectroscopy electronics.
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Fig. 2. Normalized background spectra measured for ~18 h (red) and in ~5 min (black)
immediately after the device was shut down.
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Fig. 3. Spectrum measured when operating Device 1 (*“On” state) in ~5 min (black). The
background spectrum normalized (scaled) to the same acquisition time (live time) is also
shown (red). No statistically significant X- or gamma rays were detected above the
background.

(il Background accumulated
1201t & for 315 sec i
100 Red line represents the _
normalized background

£ 80| | accumulated i

= for ~20 h.

o

O

0 680 1360 2400
Energy, keV

Fig. 4. Normalized background spectra measured at high gain for ~20 h (red) and in
~5 min (black) immediately after the device was powered down.
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Fig. 5. Spectrum measured when operating Device 1 (*“On” state) at low gain in ~5 min
(black). The background spectrum normalized (scaled) to the same acquisition time (live
time) is also shown (red). No statistically significant counts were detected above
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Fig. 6. Spectrum measured when operating Device 2 (“On” state) in ~3 min (black). The
background spectrum normalized (scaled) to the same acquisition time (live time) is also
shown (red). No statistically significant X- or gamma rays were detected above the

background.
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Fig. 7. Normalized (scaled) to 75 sec background spectra measured at high gain for ~20 h
(red) and for ~5 min (black) immediately after the device was powered down (scaled to
75 sec).

1.3 Test for potential secondary X-rays generated by Device 1 in a 7mm thick
tungsten plate

a) X-ray measurements

This test was conducted to verify the hypothesis that the radiation emitted by Devicel can
potentially generate secondary X-rays in a tungsten plate. Fig. 8. shows the pulse-height
spectra measured with the Nal-detector operating in high-gain mode with and without the
tungsten plate between Device 1 and the detector.

b) Neutron measurements

Because of strong interference, the neutron detector was positioned ~5 feet away from
Device 1. Using an oscilloscope we visually evaluated any increase above background of
the count rate generated by neutrons from Device 1 in the operating state (“On”). Typical
background (cosmic neutrons) was ~1 event per 10 sec. No increase in the rate of
neutron events was observed.
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Fig. 8. Pulse-height spectra measured with the Nal-detector operating in high-gain mode
with (red) and without (black) the tungsten plate placed between Device 1 and the
detector. No extra counts due to potential secondary X-rays were observed above the
background.
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