NOBIAOMJIEHHA
Npo YyTBOPEHHS Pa3oBoi CcreLianizoBaHoi BYUeHOT paju

3aknaj ocCBiTU/HayKoBa [HCTUTYT AgepHUX ZocNigKeHb HalioHanbHOT akagemii HayK YkpaiHu
yCTaHOBa (izeHTUikauinHmin ko 23724640)

1. 3po6yBau cTyneHs gokropa ¢inocodii

1.1. NIB 3406yBaya cTyrneHs PamasaHoB AmMuTpo MukonarioBuy

pokTopa dinocodii

1.2. OcBiTHLO-HayKOBa 47753 ®di3vka agpa, Pisvka enemMeHTapHNX YaCTUHOK i BUCOKMNX
nporpama, Sky 3aBepLunB eHeprin; agepHo-Gi3nYHi ycTaHOBKY; padiayiiHa ¢isnka
3406yBay KOHZAEHCOBAHOro CTaHy; ¢i3nKa nnasmMu i agepHoro cnHTesy (104

®i3nKa Ta acTpoOHOMISA)

1.3. OkpeMmi enemeHTU Hi
OCBITHBO-HAYKOBOI NMporpamu
3a6e3MeyyroTbCs iHWUM

3aKnajom BULLOT OcBiTW/

HayKOBO YCTaHOBO (Y TOMY

Ynci iHo3eMHKM)

2. Anceprauin
2.1. Tema guceptauii Pi3nKO-TEXHIYHI OCHOBK NPOCTOPOBO paKkLioHOBaHOI pajiaLinHol
Tepanii
2.2. AHoTaUia gmucepTadii AwvcepTauia Ha 3406yTTS HayKOBOro CTyrneHs fgokTopa ¢inocodii B ranysi

NPUPOAHNUMX HayK 3a cneujanbHicTio 104 - ¢i3nka Ta acTpoHOMIS. -
[HCTUTYT agepHUX gocigkeHs HAH YkpaiHu. Kuis, 2023.

lNMpomeHeBa Tepanis NONAra€ y BUKOPUCTaHHI iOHI3yrO4Ooro
BUMNPOMIHIOBaHHSA A/19 NiKYBaHHSA 3/T0AKICHUX Ta AeAKMX 40OPOAKICHUX
HOBOYTBOpPEeHb. Pa3oM i3 XipypriyHMM BTPyYaHHSM Ta XiMioTepanieto,
npomMeHeBa Tepanist € O4HVM 3 HalbinbLl ePpeKTUBHNX METOAIB
60pOTb6Y 3 OHKONOTIYHUMY 3aXBOPIOBAHHAMM. 3@ CTaTUCTUKOIO,
61113bK0o 70% YCiX OHKOMIOTIYHUX NALEHTIB OTPUMYHOTbL MPOMEHeBY
Tepanito NpUHaNMHI Ha O4HOMY 3 eTaniB flikyBaHHA. OAHaK, OCKiNbKN
BUMPOMIHIOBaHHS BM/VBAE He NMLLE HA PaKOoBi KNITUHW, a N Ha
npunerni 340poBi TKAHNHW, iICHYE PU3NK IX MOLLKOXKEHHS Ta PO3BUTKY
NpoMeHeBWX YCKNagHeHb. He3Baxaroum Ha YNCNeHHi JOCNigKeHH:A Ta
pO3p0obKM y ranysi pagiauiiHoi OHKoNOrii, Mpobaema NnepeonpPoMiHeHHS
30pPOBUX TKAHWVH A0Ci 3a/MLLAETHCA He BUPIiLLEeHOHo.

AncepTauiiHa poboTa npuceaYeHa po3pobLi ¢i3nKo-TeXHIUYHNX OCHOB
NpocTopoBo ¢ppakLioHoBaHOI pagiauiiHoi Tepanii (MPPT) -
NepcrneKTMBHOrO MeToAy NiKyBaHHS 3/T0AKICHUX MYyX/UH.

Y nepLuomMy po3aini HaBefeHo AeTanbHUIN aHani3 enigemMionoriyHmx
AAaHUX LWOA0 3aXBOPHOBAHOCTI Ta CMEPTHOCTI Bij paky B YKpaiHi Ta CBiTi.
Moka3aHo, WO He3BaXxarum Ha AOCArHeHHS B AiarHOCTULI Ta NlikyBaHHI,
ANA feaKnX TUNIB NYXJIH, 30Kpema rniob1actoM roloBHOro MO3Ky,
pe3ynbTaTy Tepanii 3anMLWarTbCA He3a40BiNIbHUMU. [T'aTUpiYHa
BVXXNBAHICTb XBOPWX Ha rNio61acTtoMm CTaHOBUTB nLle 6113bKo 5%.
Lle 3yMOBAtOE rocTpy HEOOXiAHICTb MOLLYKY HOBUX edeKTUBHUX METOZAIB
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NnpomMeHeBol Tepanii 3 MeTo Po3LLMPEHH: "TepaneBTUYHOro BikHa".

JleTanbHO NpoaHanizoBaHo Gi3nyUHi Ta 6ioNOrivHI OCHOBW TpaAULLIAHOT
npomMeHeBol Tepanii Sk MeToAy NiKyBaHHSA 3/10AKiCHNX HOBOYTBOPEHb.
PO3rnsHyTO NOHATTA TepaneBTUYHOTO iHAeKCY Ta GaKTOpW, LLO Ha
HbOro BM/MBaKTL. [10Ka3aHO po/ib MPOMeHeBOol Tepanii'y
KOMMJIEKCHOMY NiKyBaHHI OHKONOTIYHNX XBOPUX.

HasegfeHo I'pyHTOBHWI aHanis nitepaTypHUX AaHUX LWOA0 BUHUKHEHHS
Ta po3BuUTKy MeToay MN®PT. OxapakTepmn3oBaHO NOro ¢isnko-TexHi4Hi
NPUHLMAW, NepeBaru Ta HeAoJiKM Y MOPIBHAHHI 3 TPAAULNHO
npomeHeBoo Tepanieto. NpoaHanizoBaHoO pesynbTaTh KAiHIYHOro
3actocyBaHHA MN®PPT npu nikyBaHHI paky ronosu Ta wuni. BogHouac
KOHCTaTOBaHO 06MeXeHY KifbKiCTb AaHWX LLOAO ONTUMaNbHUX CXeM
dpakyioHyBaHHS. 3p06/1eHO BUCHOBOK MNP0 HEObXIiAHICTb MOAaNbLUMX
KOMMJIEKCHUX JOCNIAKEeHb ANA YA0CKOHANEHHS MPOTOKONIB
OMPOMIHEHHS Ta PO3PO6KM HOBUX TexHonori MN®PT.

Y Apyromy po3gini onncaHo CTBOpPeHHst baraTokaHaibHOI AeTeKTOPHOI
CNCTEMW Ha OCHOBI MOEAHAHHA MeTanleBUX MiIKPOCTPINOBUX AeTeKTopiB
(MMJ) Ta enekTpoHikn Sens-Tech XDAS. Taka cuctemMa LO3BOSE
3iMICHIOBATY MOHITOPUHI pO3Mo4iny Npodinsa Nyukis ioHi3yro4oro
BUMNPOMiHIOBAHHS 3 BMCOKOI TOYHICTIO.

TeopeTYHO po3paxoBaHO rpaHNYHi YMOBY 3acTocyBaHHA MM,
BU3HAYeHO MakCMManbHi GIl0eHCN MPOTOHHUX Ta eNeKTPOHHWX NyUYKiB
3a AKUX AeTekTopu 36epiratoTb NpaLe3faTHICTb.

EkCcneprMeHTanbHO NPOAEMOHCTPOBAHO edekTUBHY PeecTpaLiito
npo¢ing ioHi3yro4oro BMNPOMIHIOBaHHSA 3a OMOMOroK po3pobaeHol
128-KaHaNbHOI geTeKTopHOT cncTtemMun. JoCcArHyTo MOHITOPWUHT
NMPOCTOPOBOro PO3MOAiny Ta iIHTEHCUBHOCTI A-BUMNPOMiHIOBaHHSA Pu-239
B PeXMMi peasbHOro Yacy. Ha ocHoBi NpoBeAeHUX JOCNiKeHb
pO3p06eHO KOHCTPYKLit0 MpodifiomeTpiB Ha OCHOBI ceHcopis MM/,
128 Ta enexkTpoHikm Sens-Tech XDAS V3 ana MOHITOPUHTY NpOdinto MiHi
nyykis y NOPT.

Y TpeTboMy po34ini HaBeeHOo pe3ynbTaTh eKCnepuMeHTanbHUX
pe3synbTatiB ppakLioHyBaHHSA ramMMa-kBaHTiB 6MeB Big MegnyHoro
npuckoptoBaya Varian Clinac iX 3a 4onomMoror naTyHHOro Ta
CBVHLEeBOro koniMmaTopa. NposegeHi MoHTe-Kapiio cumynauii y
nporpaMHux naketax GEANT4 Ta Fluka siki nOBTOPIOOTL eKcrepuMeHT
Ta BepundikytoTb NoganbLui pesynbtatn MoHTe-Kapno cumynsiin.
MNpoBegeHi MoHTe-Kapno cumynauii y nporpamHomy naketi GEANT4
N5 BU3HaYEeHHs KpaLLoro mMatepiany ANnA KojliMatopa 3a napaMeTpom
NOrNVHAHHA BUMPOMIHIOBaHHS, HaKpPaLLiM MaTepiaioM BUABUBCA
Bonbdpam. NposeseHi MoHTe-Kapsio cumynsLii y nporpamMmHoMy nakeTi
Fluka npouecis konimaLii Ta dppakLioHyBaHHSA My4YKiB raMMa-KBaHTIB
eHeprii 25 MeB i enekTpoHiB 18 MeB 3a 0NOMOroto BoibGpamMoBmX
KoJlimaTopiB.

BcTaHoBNEHO ONTUMAasbHY TOBLUMHY KONIMATOPIB 415 epeKTUBHOro
dpakuUioHyBaHHSA Ny4KiB Pi3HUX eHeprili. [Toka3aHO HeOobXiAHICTb
36inbLUEHHS TOBLUMHW KOAIMaTopa y 2 pasu MOpPIBHAHO 3 TOBLUMHOK
MOBHOIO MOMAVHAHHA 419 ONTMManbHOro $ppakLioHyBaHHS Ny4Ka.
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MpoAEMOHCTPOBAHO MOXJ/INBICTE AOCATHEHHS BNCOKMX MOKA3HMKIB
¢dpakuioHyBaHHsA (PVDR noHag 10) 4ns onpoMiHeHHS Hernmbokmx
NyXAnH aK $oToHamK, Tak i enekTpoHamu. BogHouac BCTaHOBEHO
LBMAKE PO3MUBAHHA GpakLiOHYBaHHSA 3 FIMOMHOK Yepes iHTeHCKBHE
PO3CitoBaHHA NyYKiB.

Moka3aHo KAHYOBY POJib BTOPUHHUX €/1IeKTPOHIB Y GOPMYyBaHHI
NPOCTOPOBOro po3noginy A03u Bif pakLioHOBaHMX raMma-nyukis. Lle
iCTOTHO BMAMBAE Ha NPOYINb J03U Ta O6MEXYE rMNONHY NPOHUKHEHHS
dpakLioHOBaHUX MiHI-MyYKiB.

Ha ocHoOBI aHanisy ekcnepMMeHTanbHUX pe3ynbTaTiB Ta pe3ybTaTiB
MoHTe-Kapno cumynsLii po3pobneHo Tpu Bepcii KOHCTPYKLil
MOAYNbHUX BoNbdpaMoBmx konimaTopis ansa NMOPT. MNokasaHa
MOXU/IMBICTb FTHYYKOro HanalTyBaHHA reoMeTpii Ta napameTpis
KoniMaTopiB Mij Pi3Hi yMOBW ONPOMIHEHHS.

OTpuMaHi pe3ynbTaTi € 3HaYHMM BHECKOM Y PO3BUTOK Pi3nKo-
TexHiYHWX 3acag MPPT Ha OCHOBI raMMa- Ta efleKTPOHHUX NYYKiB.
Po3pobnieHi MeToAnKM Ta TeXHIYHI pilleHHsI CTaHOBAATb NiAIPYHTS ANS
NoAanbLIOro PO3BUTKY LibOro NepPCrekTUBHOro HanpamMy nNpoMeHeBoi
Tepanii B YKpaiHi Ta cBiTi.

Ramazanov D.M. " Physical and technical fundamentals of spatially
fractionated radiation therapy". - Qualifying scientific work on
manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy
in the field of natural sciences, specialty 104 - physics and astronomy. -
Institute of Nuclear Research of the National Academy of Sciences of
Ukraine. Kyiv, 2023.

Radiotherapy consists in the use of ionizing radiation for the treatment
of malignant and some benign neoplasms. Along with surgery and
chemotherapy, radiation therapy is one of the most effective methods
of fighting cancer. According to statistics, about 70% of all cancer
patients receive radiation therapy at least in one of the stages of
treatment. However, since radiation affects not only cancer cells, but
also adjacent healthy tissues, there is a risk of their damage and the
development of radiation complications. Despite numerous researches
and developments in the field of radiation oncology, the problem of
over-irradiation of healthy tissues still remains unsolved.

The dissertation is devoted to the development of the physical and
technical foundations of spatially fractionated radiation therapy (PFRT) -
a promising method of treatment of malignant tumors.

The first chapter provides a detailed analysis of epidemiological data on
cancer incidence and mortality in Ukraine and the world. It is shown
that despite advances in diagnosis and treatment, for some types of
tumors, in particular glioblastoma of the brain, the results of therapy
remain unsatisfactory. The five-year survival rate of patients with
glioblastoma is only about 5%. This leads to an urgent need to find new
effective methods of radiation therapy in order to expand the
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"therapeutic window".

The physical and biological bases of traditional radiation therapy as a
method of treatment of malignant neoplasms are analyzed in detail.
The concept of therapeutic index and the factors affecting it are
considered. The role of radiation therapy in the complex treatment of
cancer patients is shown.

A thorough analysis of literature data on the emergence and
development of the PFRT method is presented. Its physical and
technical principles, advantages and disadvantages compared to
traditional radiation therapy are characterized. The results of the clinical
application of PFRT in the treatment of head and neck cancer were
analyzed. At the same time, a limited amount of data on optimal
fractionation schemes was ascertained. It was concluded that further
comprehensive research is needed to improve irradiation protocols and
develop new PFRT technologies.

The second chapter describes the creation of a multi-channel detector
system based on the combination of metal microstrip detectors (MMD)
and Sens-Tech XDAS electronics. Such a system allows monitoring the
profile distribution of ionizing radiation beams with high accuracy.

The limiting conditions for the use of MMD were theoretically
calculated, and the maximum fluences of proton and electron beams at
which the detectors maintain their performance were determined.

Effective registration of the profile of ionizing radiation using the
developed 128-channel detector system was experimentally
demonstrated. Real-time monitoring of the spatial distribution and
intensity of a-radiation of Pu-239 was achieved. On the basis of the
conducted research, a design of profilometers based on MMD 128
sensors and Sens-Tech XDAS V3 electronics was developed for
monitoring the profile of mini beams in PFRT.

The third section presents the results of the experimental results of
fractionation of 6MeV gamma quanta from the Varian Clinac iX medical
accelerator using a brass and lead collimator. Monte Carlo simulations
were carried out in GEANT4 and Fluka software packages, which repeat
the experiment and verify the further results of Monte Carlo
simulations. Monte Carlo simulations were carried out in the GEANT4
software package to determine the best material for the collimator
based on the radiation absorption parameter, tungsten was the best
material. Monte Carlo simulations of the processes of collimation and
fractionation of 25 MeV gamma-quantum beams and 18 MeV electrons
using tungsten collimators were carried out in the Fluka software
package.

The optimal thickness of collimators for effective fractionation of beams
of different energies has been established. The need to increase the
thickness of the collimator by 2 times compared to the thickness of
complete absorption for optimal fractionation of the beam is shown.

The possibility of achieving high fractionation rates (PVDR over 10) for
the irradiation of shallow tumors with both photons and electrons has
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been demonstrated. At the same time, a rapid erosion of fractionation
with depth due to intense scattering of beams was established.

The key role of secondary electrons in the formation of the spatial
distribution of dose from fractionated gamma beams is shown. This
significantly affects the dose profile and limits the penetration depth of
the fractionated mini-beams.

Based on the analysis of experimental results and results of Monte
Carlo simulations, three versions of designs of modular tungsten
collimators for PFRT have been developed. The possibility of flexible
adjustment of the geometry and parameters of the collimators under
different irradiation conditions is shown.

The obtained results are a significant contribution to the development
of the physical and technical principles of PFRT based on gamma and
electron beams. The developed methods and technical solutions form
the basis for the further development of this promising field of
radiation therapy in Ukraine and the world.

2.3. Knto4oBi cnoBa AncepTalii  npocTopoBa dpakLioHOBaHa pajialilriHa Tepanis, MeTanesi MaTPUYHI
KonimaTopu, MeTanesi MiKpoCTPiroBi AeTeKTOPU, AeTeKToOpKn
iOHi3auiiHOro BUNpPOMiHOBaHHA, MoHTe-Kapno cumynsdii, agepHa
bi3nka, po3cigHHA iOHI3aLiiHOro BUNPOMIHIOBaHHSA y peyoBuHi, disnka
BUCOKWNX eHepriii

2.4. TlocnnaHHs, 3a AKUM http://www.kinr.kiev.ua/aspirant/docs/zakhysty/ramazanov/
PO3MiLLeHO TeKCT gucepTaLil disertatsia_Ramazanov.pdf.p7s

2.5. NMy6nikauii 3506yBava, 3apaxoBaHi AN 3aXUCTY

Pama3saHoB [. M., AHOXiH |. €.. MoHTe-Kapno cnmynsauii Bonb$pamMoBrx MaTpUUHMX KOAIMaTOPIB ANs
NpPOoCTOpOBO ¢ppakLioHOBaHOI pagiayiiHoi Tepanii. Scientific Bulletin of UNFU, 33(5), 70-76 (2023).

Pik 2023

Kntouosi cnoBa MoHTe-Kapno mogentoBaHHs, CERN Fluka, npomeHeBa Tepanis,
MiHiNy4KoBa Tepanis, MeTanesi MaTPUYHI KosliMaTopun

DOl 10.36930/40330509

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULIO / CNy>X60BY

iHpopMmaLito

MocnnaHHs https://nv.nltu.edu.ua/index.php/journal/article/view/2539

PamaszaHog [. M., MNyray B. M. Po3po6bka Ta TecTyBaHHS 4eTeKTOPHOI CUCTEMMU iOHI3yHUO0ro
BMMPOMIHIOBaHHSA Ha OCHOBI MeTaneBNX MiKPOCTPIMNOBUX AeTEKTOPIB Ta enekTpoHiku Sens-Tech XDAS.
Hayka i TexHika CborogHi, 13(27), 883-896 (2023).

Pik 2023

Kntouosi cnosa metal microstrip detectors (MMD), ionizing radiation detectors, ionizing
radiation, Sens Tech XDAS, radiation materials science, microelectronics

DOI 10.52058/2786-6025-2023-13(27)-883-896

OZHOOCibHe aBTOPCTBO Hi

MicTUTb Aep>aBHY Hi
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https://nv.nltu.edu.ua/index.php/journal/article/view/2539
https://nv.nltu.edu.ua/index.php/journal/article/view/2539

TAEMHULIO / CNYyX60BY
iHpopMmaLiro

[MocmnaHHA

http://perspectives.pp.ua/index.php/nts/article/view/7631

PamaszaHoB [l. M., AHOXiH I. €.. Po3po6bka BosibppamMoBOro MaTpUYHOIO KOAiMaTopa AN eNeKTPOHHOI
npocTtopoBo dpakLioHoBaHOI Tepanii. Hayka i TexHika CborogHi, 12(26), 626-636 (2023).

Pik

KntoyoBi choBa

DOI
OZHOOCiIbHe aBTOpPCTBO

MicTTb fepxaBHY
TaEMHULO / CNy>X60BY
iHpopMaLiro

[NMocmnaHHA

Anokhin Igor, Ramazanov Dmytro. Matrix metal collimators studies for the spatially fractionated radiation

2023

MoHTe-Kapno mogentoBaHHs, CERN Fluka, npomeHeBa Tepanis, MiHi
nMy4yKoBa Teparis, MeTanesi MaTPUYHI KoJliMaTopu, Tepariis
efieKTpoHamu

10.52058/2786-6025-2023-12(26)-626-636
Hi

Hi

http://perspectives.pp.ua/index.php/nts/article/view/6977/7017

therapy. Komp'Gterno-integrovani Tehnologii: Osvita, Nauka, Virobnictvo, 53, 5-8 (2023).

Pik

KntouoBi crioBa

DOI
OZHOOCIbHe aBTOPCTBO

MicTnTb fepxxaBHY
TaEMHULIO / CNyX60BY
iHpopMmaLiro

[NocnnaHHA

3.1. lMocnnaHHs, 3a KM
3/iNCHIOBATUMETbLCS OH/IANH-
TPaHCNALIA 3aXNCTY

4.1. flata piweHHsa BueHoi
pajv Npo yTBOPEHHS pPa3oBol
paau

lonoea pasoeoi padu

nib
Micue poboTtun
Mocaga

@akynbTeT abo iHWWi
CTPYKTYPHUIA NiApO34in

2023

Radiation therapy, spatially fractionated radiation therapy, metal matrix

collimator, PVDR, TimePix detector, Monte Carlo simulations
10.36910/6775-2524-0560-2023-53-01
Hi

Hi

https://cit-journal.com.ua/index.php/cit/article/view/472
3. 3axmcT

https://www.youtube.com/@0OsvitaINR

4. Pa3oBa pajga

26.12.2023

[AaHeBuu ®epip AHaToniioBUY
[HCTUTYT AgepHUX gocnifXeHb HauioHanbHOT akageMii HayK YKpaiHu
3aBigyBau Biasiny (OcHoBHe Micue poboTu)

[HCTUTYT AgepHUX gocnifxXeHb HauioHanbHOT akageMii HayK YKpaiHu
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HaykoBuin cTyniHb JokTop Hayk, 01.04.16 ®i3nka agpa, eeMeHTapHUX YaCTUHOK i BUCOKMX

eHepriin
JaTta oTprMaHHS Annaoma -
fokTopa dinocodii (kaHaMAaTa
HayK)
ORCID 0000-0002-9446-9023

My6aikayii 30 memamukoro ducepmayii

I. Bandac, Barabash, A. S., L. Bergé, Bourgeois, C., Calvo-Mozota, J. M., P. Carniti, M. Chapellier, M.
deCombarieu, I. Dafinei, F.A. Danevich, Dumoulin, L., Ferri, F., Giuliani, A., Gotti, C., Gras, P., Guerard, E.,
lanni, A., Khalife, H., Konovalov, S. |., & Loaiza, P. (2021). Phonon-mediated crystal detectors with metallic
film coating capable of rejecting a and 3 events induced by surface radioactivity. Applied Physics Letters,
118(18), 184105 (2021).

Pik 2021

Kntouosi cnosa ionizing radiation detectors, ionizing radiation, radiation materials
science, scintillating Li2MoO4 crystals, cryogenic particle detectors,
CUPID experiment

DOI 10.1063/5.0050124

OZHOOCIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAaEMHULIO / CNyX60BY

iHpopMaLiro

MocnnaHHA https://pubs.aip.org/aip/apl/article/118/18/184105/40157/Phonon-

mediated-crystal-detectors-with-metallic

A. Armatol, C. Augier, Avignone, F. T., Azzolini, O., Balata, M., Ballen, K., Barabash, A. S., Bari, G., Barresi, A,,
Baudin, D., Bellini, F., G. Benato, Beretta, M., M. Bettelli, M. Biassoni, Billard, J., V. Boldrini, Branca, A., C.
Brofferio, & Bucci, C.. Optimization of the first CUPID detector module. The European Physical Journal C,
82(9), 810, (2022).

Pik 2022

Knrouosi cnoBa ionizing radiation detectors, ionizing radiation, radiation materials
science, scintillating Li2MoO4 crystals, CUPID experiment, neutrinoless
double beta decay

DOI 10.1140/epjc/s10052-022-10720-3

OZHOOCIbHe aBTOpPCTBO Hi

MicTuTb Aep>aBHY Hi

TaEMHULO / Cnyx60BY

iHpopMmaLiro

MocnnaHHSA https://link.springer.com/article/10.1140/epjc/s10052-022-10720-3

I. Bandac, Barabash, A. S., L. Bergé, Borovley, Y. A., Calvo-Mozota, J. M., P. Carniti, M. Chapellier, I. Dafinei,
F.A. Danevich, Dumoulin, L., Ferri, F., Giuliani, A., Gotti, C., Gras, P., V.D. Grigorieva, lanni, A,, Khalife, H., V.
Kobychev, Konovaloy, S. I, & Loaiza, P. Li2100depIMo04 Scintillating Bolometers for Rare-Event Search
Experiments. Sensors, 23(12), 5465-5465 (2023).

Pik 2023

Kntouosi cnosa ionizing radiation detectors, scintillating bolometer, Monte-Carlo
simulations, particle identification, CUPID experiment
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