[Mucema B DQUAS. 2026. T.23, Ne 3(266). C.275-276

OPU3MKA DJIEMEHTAPHBIX YACTHUL Y1 ATOMHOI'O 44PA. 9KCIIEPMMEHT

EVALUATING THE DOSIMETRIC AND SENSITIVITY
MAPPING PERFORMANCE OF CVD DIAMOND
RADIATION DETECTOR WITH X-RAY TUBE
AND DUAL SYNCHROTRON MICRO-BEAMS

M. A.E. Abdel-Rahman ®%', W.R. Alharbi¢, A. Abdelghafar Galahom?,
A. El-Tahere, N. Tartoni’, A. Lohstroh®

% Nuclear Engineering Department, Military Technical College, Kobry El-Kobba, Cairo, Egypt

b Department of Physics, University of Surrey, Guildford, Surrey, GU2 7XH, United Kingdom

¢ Physics Department, College of Science, University of Jeddah, Jeddah, 23890, Saudi Arabia

¢ Higher Technological Institute, 10th of Ramadan City, Egypt
¢ Physics Department, Faculty of Science, Al-Azhar University, Assiut Branch,
71524, Assiut, Egypt
f Diamond Light Source Ltd, Harwell Science and Innovation Campus, Oxfordshire, OX11 ODE,
United Kingdom

This study presents a comprehensive investigation of the dosimetric characteristics and sensiti-
vity mapping of a CVD diamond radiation detector (VS-Pt) fabricated with platinum metal contacts.
The detector’s performance was evaluated through a series of measurements, including I-V cha-
racteristics, signal-to-noise ratio, dose-rate dependence, linearity, photoconductive gain, sensitivity,
rise time, and reproducibility, using an X-ray tube source. The device underwent annealing, which
led to improvements in sensitivity, with a linear response and increased photoconductive gain. The
reproducibility of the device was found to be slightly higher than the IAEA’s recommended limit.

Following this, a comparative sensitivity mapping study was performed using two synchrotron
micro-beam facilities — NSLS and DLS — employing different micro-beam sizes. The investigation
explored the effects of beam size, bias polarity, and step displacement on the spatial resolution and
sensitivity of the device. Results showed that sensitivity was influenced by beam size, with smaller
beam and step sizes yielding higher sensitivity, likely due to the priming effect. Bias polarity
also played a significant role, with negative bias producing higher photocurrents, particularly near
nitrogen lines in the diamond. Additionally, the annealed sample exhibited better homogeneity and
faster rise times compared to the un-annealed version. The findings highlight the optimal conditions
for synchrotron-based dosimetric measurements, providing valuable insights for improving detector
performance in applications such as radiotherapy dosimetry, radiobiology, and beam monitoring at
synchrotron facilities.

Pabora npexcraBiseT co60H BCeCTODOHHeE HCC/eJOBaHHE [O03UMMETPHUECKMX XapaKTePUCTHK
¥ KapTHpoBaHusi uyBcTBUTeNbHOCTH XOIl-anmMasHoro perekropa usaydenus (VS-Pt), usrorosise-
HOTO C KOHTAaKTaMH W3 IJIATMHOBOTO MeTajua. Pafoune XapakTepUCTHKH JETEKTOpa OLEHHBAJIUCh
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C MIOMOLLBIO CEPHH H3MePEHHH, BKJIIOUast BOJIbT-aMIIepHbIE XapaKTePUCTHKH, OTHOLIEHHE CUTHA/IIYM,
3aBMCHUMOCTb OT MOLIHOCTH J03bl, JHHEHHOCTb, KO9(P(MULHMEHT yCHUICHHS (POTONPOBOAUMOCTH, YyB-
CTBHUTEJBHOCTb, BPeMsS HapacTaHWs W BOCHPOM3BOAMMOCTb, C HCIIOJb30BaHHEM HCTOYHHKA PEHTre-
HOBCKOT'O M3JIyueHHs B BHUJIe TPYyOKH. YCTPOHCTBO MOABEPIVIOCH OTXKHUIY, UTO NPHBEJIO K IIOBBILIE-
HHMIO YYBCTBHUTEJBHOCTH, JHHEHHOMY OTKJMKY M yBeJHUYEHHIO KOd(pdHLHeHTa (OTONPOBOAUMOCTH.
Bblsio ycTaHOBJIEHO, YTO BOCHPOM3BOAMMOCTb YCTPOHCTBA HECKOJIBKO NPEBBIIIAET PEKOMEHI0BaHHbIH
MATATD npenen.

[Tocsie aToro 6bl10 NPOBEJEHO CPABHUTEJbHOE HCC/e0BaHHEe KapTHPOBAHHUS UYBCTBHTENbHOCTH
C HUCIIOJb30BaHHEM [BYX CHHXPOTPOHHBIX MHKpPONY4KOBbIX ycTaHoBoK — NSLS u DLS — c¢ pas-
JIMYHBIMM Pa3MepaMH MHUKPOMYUKOB. B xozme uccieqoBaHUs OblJIO M3y4YeHO BJMSHHE pasMepa IyukKa,
MOJIIPHOCTH CMELIeHHsl M CMelleHHs llara Ha NPOCTPaHCTBEHHOE pa3pelleHHe W YyBCTBHUTENbHOCTD
ycTpoiicTBa. PesysbTaThl M0Ka3asu, 4YTO Ha YYBCTBUTEBHOCTD BJIHSAJ pasMep Mydka, IPH 3TOM MeHb-
lIide pasMepbl NMydyka W wara obecrneyuBasy 6ojiee BLICOKYIO YYBCTBHUTENbHOCTb, BEPOATHO, M3-3a
stdexra 3atpaBku. [lospHOCTb CMelleHUs TaKXKe Hrpaja BaKHYK pOJb, IIPH 3TOM OTpHLlaTeb-
HOe CMelleHHe MPUBOIAMJIO K YBEJHYEHHIO (OTOTOKA, O0COOEHHO BOJM3M JMHUH a30Ta B ajiMmase.
Kpome Toro, orox:xkeHHBIH 00pasel, NMPOAEeMOHCTPHPOBAJ JYUIIyI0 OJHOPOAHOCTb U 6oJjiee GBICTPOE
BpeMs HapacTaHHs 110 CPABHEHHIO C HEOOOX KeHHbIM BapHaHTOM. IloJyueHHble pe3ysbTaThl yKasbl-
BAalOT Ha ONTHMAaJ/bHble YCJOBHUS [ NPOBENEHHUS CUHXPOTPOHHBIX NO3UMETPHUUYECKHX H3MEpEHHH,
npejocTaB/ss LeHHY0 HHOPMALKIO [/ YlydlleHUs XapaKTepPUCTHK NeTeKTOPOB B TaKUX 00/1acTaX
TNPUMEHEHUs, KaK [IO3UMETpHs /s JyueBOH TeparuH, pajldoOHOJIOTHSI U MOHMTODHHI IyYKOB Ha
CHUHXPOTPOHHBIX YCTAHOBKAX.
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