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homologues, such as NIST (https://www.bipm.org/fr/cipm-mra/).
* The LNHB technical platforms include the means of preparing
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The LaboratOi re NatiOnaI Hen rl Becq uerel iS the FrenCh RADIOACTIVE SOURCE CALIBRATION OF LIQUID OR NTERLABORATORY TESTS (PTI) ¥ & GAMMA PHOTON

ﬁl * Our calibration certificates are recognized by our
=

metrology laboratory for ionizing radiation. We implement RADIOCHEMISTRY e radloqctlve SOUrces ar_1d measuremer_lts adapted to the diversity
3 units (Bg, Gy, Sv) of the International System of Units (SI). . i of radlonuclld_es_(physmal form, half-life, de_cay scheme). We
We can manufacture custom radioactive standards, (@) also have radiation sources adapted to radiotherapy,
traceable according to ISO 17025 N\ s radiodiagnostics, radiation protection and industrial irradiation.
. . SUPPLY AND/OR CALIBRATION = INSTRUMENTATION / NUCLEAR PHYSICS FOR SOFTWARE AND TOOLS Y S e — IS TSRS el e
¢ We aISO evaluate and pUbIISh HUC|ear and at()m|C data OF RADIOACTIVE GAS SOURCES  NUCLEAR ELECTRONICS / FUNDAMENTAL DATA DEVELOPED BY THE LNHB ﬁ e Wy o ar e

o . . . . . SIGNAL PROCESSING N 1l

MINI TABLE o associated with the decay of radionuclides (half-lives,

RADIONUCLEIDES ] ] ] ] . Ay, : ‘

—— energies and emission intensities, decay schemes...). T ?_ F [|© -
http://www.Inhb.fr/nuclear-data/module-lara/ and Glove b ot cells equiped with Ventilated fume

RRADIATIONS FOR DEVICE X-RAY ORESCENC LEAR N OVE DOXES

http://www.Inhb.fr/nuclear-data/nuclear-data-table/. SR LSS TECHNIQUES e (leaded) remote manipulators cupboards

Custom surface sources

In the decommissioning field, it is necessary Liquid samples for LNHB proficiency tests
to discriminate between non-contaminated fromlmlLto3L

surfaces/slightly contaminated surfaces, to
minimize waste, save money and time.

Detector performance

NANTISTA:
Neuromorphic Architecture for Nuclear Threat
|dentification for SecuriTy Applications

Point source
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| o There’s a need for representative, traceable
| s Terphanefol (25 um) surface sources (shapes, roughness).
e - Radioactive deposit
? | ——__Terphane foil (125 um) Bi-component Traceable _ .
| D r—— Lower ting epoxy resin solution of 2LAm Molding and cross-linking Variety of tests: mixture of multi-y emitting radionuclides
| A . (activation and/or fission products), tritium, spiked filters or
. | 7 = = gases, with activities ranging from mBqg.g?1to kBg.g.
® ® Specific tests can be provided on demand.
Radionuclide trapped in network

Criteria | In agreement Questionable Discrepant

<15% 15%<| ep| < 20% > 20%
<1 1<|Enp|[=<1.3 > 1.3
<2 2<|zp|<3 > 3

pating in LNHB Proficiency Tests enables a laboratory:
- to prove its measurement capabilities,
Pipe-shaped Controlled roughness to detect any possible measurement problem.
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A: Active surface (3-5 mm)
B: Diameter 22 mm
C: Thickness of the plastic ring: 3 mm

Thermo-sealing press Punch cutting
with 2 point sources

Our sources have been successfully used to test an original || Non-contaminating? Wipe tests (NF 9978) O Lourengo et al. (2014) ARI

signal processing strategy based on artificial spiking neural 241Am emitted flux ~ 0.35 Bg.cm https://dx.doi.org/10.1016/j.apradis
networks tO enab!e faSt raCionUCIide identi:ﬁcation at IOW ,C? 03 AR R R R R R R . , i ® Grass material
count rate for radiological threats (International Conference 20} 02 - __ 4 _ | i drying in the test
on Radionuclide Metrology and its application 2015: Real- o “ . ¢ dry wipe R . %‘rire"dbef with
time radionuclide identification in y-emitter mixtures based = 0.2 - B = humid wipe R e convection \
on spiking neural network. C. Bobin, O. Bichler, V. Lourenco, 5 01 - | o jaeaasss, | TR Open knife — .
1 A " ' L | N — ‘ D d t I
C. Thiam, M. Thévenin). > __ | gl = grinder with [ ried materia
= 0.1 - + e e 0.25 mm sieve after sieving
= S MDA
0.0 L S S . ‘ |

Resin curing duration (days)

Advantages Limitations
| * Simple protocol | « Low a emission efficiency
??éeraé!)g”eﬁgl? « All soluble_ radionuclides « Limited total emitted flux
(>‘Co, O, S ° errodumble Rotary evaporator: Gamma spectrometry measurement of a 50 cm?3

241
and Am) 12 point sources prepared:

spiking/dryin subsample (left) and a 500 cm3 sample (right)
57Co, %°Co, 137Cs and %**Am PINGFEYING

Existing sources: radionuclide dried + protected (50 N .

oy /
r/g,g %% j lig » Thin emitting layer

Adsorption/Physisorption Chemisorption > Limited Self-absorption
Ebonding -~ kJ/mOI Ebonding > 100 kJ/mOI

Improvement strategy: functionalization

GAMPIX y-camera (LCAE)

using autoradiography

Detection of a flexible
source, placed inside
a pipe, using a y- |
camera (courtesy of
LCAE) [

« Strong surface-ligand-radionuclide interactions
» No need for cover layer Disk mill Jar crusher Set of sieves Fraction distributor

Primary sources JEECIEEENPZT S8 Emanation sources 222Rn on the Moon

counting

cyohexanons : , //' || 222Rn measurement devices. Manufacturing of a porous mission Chang'E6 in 2023-2024 to measure for the f_irst time
3+ 3000 pm VYNS: viny polymer by co-precipitation with 226Ra. on the surface of the Moon, the quantity of 222Rn which
| Depositon of the 2. Fim spreading _ @cetate + chloride. escapes from the lunar ground, to better understand what
solution on the glass slide  (spin-coating) Nii‘t%'ér;te Buchner filtration governs lunar outgassing with this ideal tracer.
Absolte fhano 4 - Thg LNHB is providing electroplated %°°Po sources to |
Stainess | 4 crystallizing agent = - e oy [ ’ calibrate t.he alpha spectrometry system of_the DORN device
¥ + wetting agent || .~ [P Vd A\ 1 N and we will also be able to measure %??Rn in lunar samples.

3. Film detachment 4. Vyns film deposition or ~ Glass capillary +
the stainless steel ring constantan electrode B

\ Vyns + ! || MetroRadon: emanation sources for traceable calibration of || The DORN instrument will be embarked on the Chinese

Diaphragm | 4 mm?
209Po source

VYNS (45 pg/cm?) | S 18 3 P ~ 20 Bq

Stainless steel ring ‘

Applications
Our custom radioactive sources enable you to: Website: http://www.Inhb.fr/ | Contact address: contact.Inhb@cea.fr
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