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Display of RadEye SPRD-GN after exposure to neutron It can be seen from table 2. that the sourceless reverse calibration is

At : Sourceless (reverse) calibration applicable nearly everywhere. The calculation of the magnetic latitude
_IS my g amma raq | atl on d EteCtI on ( ) background was done using the web tool of [4].
Instrument working correctly?

In the context of the proposed method,
Sensitive gamma radiation detection instruments respond to the sourceless or ,reverse* calibration means T

presence of naturally occurring radioactive material (NORM) that is the removal or at least reduction of the

always present in the environment. Users of those instruments are : : :
therefore accustomed to see a variable count rate due to variations neutron field (I €. the cosmic neutron

Application to Backpack Device

in the background radiation during a mobile search exercise. As background) — instead of the conventional a FIGURE 9. o

well, a qualitative response check can be easily performed using ,classic®“addition of a neutron source. Smc’&;iigﬁg;gg Reverse neutron calibration of backpack PackEye FHT 1377
exempt low activity check sources, such as 1 pCi of Cs-137 or a | i Left:  Regular transport and measurement case o
smoke detector containing small amounts of Am-241. Alternatively Right: Special reverse calibration case with inner boron lining
popular “personal check sources” using natural radioactivity are: FIGURE 3. No computer required:

_ _ _ The principle of classic and “reverse” calibration Direct display of peak and average neutron count rate after 17 h of
- old watches with Radium dials (Ra-226) exposure.

- old Fiesta dinnerware (Uranium) 10000
- a bag of KCI (K-40) Count Rate
- a lantern mantle (Th-232 with progeny) i (com) 1000 /
- a piece of rock (Ra-226 & Th-232 with progeny, K-40) Reverse / FIGURE 7. _ _
M EEREE Calibration Reverse neutron calibration set-up (example)
While these traditional “check sources” containing natural (cosmicn) /
radioactive material are usually not very well characterized and 10 UK:app. 0,013 cps app. 0,0013 cps
therefor problematic for instrument response characterization, @ : = 700 counts in 15 hours = 70 counts in 15 hours
Thermo Fisher Scientific introduced the so called Lu-testadapters ! Calibration (when lid is closed)
in 2008, which are made of natural and chemically pure high 01 (AmBe, Cf-252)
density Lu,0O, ceramics. These adapters allow perfectly ' L =
reproducible and safe gamma and beta test and calibration [1]. 0,01
For a highly sensitive gamma/neutron detection backpack FHT
TABLE 1. Characteristics of Lu-176 (in Lu,O5) o001 | ' | ' | ' 1377, the required exposure time for sourceless calibration is
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Neutron Dose Rate (uRem/h) approximatel 25 times shorter than for the RadEye SPRD-GN.
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Contact dose rate: app. 200 nSvih (36 g) Comparison of classic and reverse neutron calibration version of a calibration kit — convenient for field usage, domestic and Practical Recommendations
international travel.
app. 50 nSv/h (6 g)
_ - Perform measurent “under the roof*, not in the basement!

_ Source AmBe, Cf-252 FIGURE 8 - Be sure that no neutron sources are anywhere near!
PSyChOIOglcaI (and regulatory) Advantages Compact reverse neutron calibration kit . - -
- Natural origin - Correct for atmospheric pressure / sunspot activity for enhanced precision

- - - Dose Rate to mSv/h range . o
- Stable: Half life exceeding the age of the Universe 3 T( - ,l:\b Y f _g - Good practice: Run at least 2 devices in parallel
_ ackgroun sence of noise
TOUChable_ _surfa_ce_ o measurement verification
- Low specific activity & low total activity #0 _
. Conclusion

Measurement Measurement In

Practical (and scientific) Advantages #l the direct Reverse calibration is an excellent technique to verify the good

neutron field

- No decay correction required, 1-time buy function of neutron detectors across the UK-territory:

. S - Measurement Shadow cone
- Inherently homogeneous activity distribution | |
inh f ducib| heck | #2 measurement - no source license required
- Inherently reproducible (check source clones) Netcountrate  R(#1)— R(#2) | |
- No risk of contamination Measurement — - no risk of loosing a neutron source (AmBe or Cf-252)
time e, ) - no dose exposure of the user
Out of reach days / weeks
FIGURE 1. Cost Significant - no risk of unnoticed instument malfunction
Safe gamma calibration and spectroscopic test for a
Personal Radiation Detector PRD Th o be ideal for and _
: - : Two RadEye SPRD-GN instruments can be simultaneously 'S technique appears to be | catTor omle an s_ecurlty,_ .
Ap P licabil |ty to the UK-Territo ry exposed to the local secondary galactic neutron field: emergency response teams, environmental agencies, universities
and anybody who does not have easy access to a conventional
FIGURE 4. . . . neutron source, such as AmBe or Cf-252.
Cosmic neutron magnetic latitude coefficient [2, 3] One mstrument_(#l_) Is surrounded by boron, the other (#0) is not.
Both are operating in the same carrying case made (PE-shell).
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t r&‘“ t The magnetic latitude for the UK ranges from
£ e 53° N (Dover)to 60° N (Isle of Lewis)
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S indicated as a green arrow in figure 4.
= Even on sea level (z =0 m) areasonable average
10 - neutron fluence rate of 0,016 n/(cm?2s) can be expected.:
l L]

-
IIIIIII tlllllllll

N
dh T'hermoFisher
200 400 600 800 1000 1200 1400 1600 1856 Noter Alftu e New he 300 5 S C I E N T I F I C
Energy (keV) ote: Iltude correction 1or ben Nevis wou e 0

Thermo Fisher Scientific « 5781 Van Allen Way ¢ Carlsbad, CA 92008 « thermofisher.com



