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Pedepar

Junnomuast pabota copepxkut 53 c., puc. 31, 17 UCTOUYHUKOB.

Kmouessie cioa: CHET ®OTOHOB, OJTHOKBAHTOBBIN METO/I,
VBX, AL, YCTPOMCTBA BbLIBOPKU XPAHEHUSA «JIOMUHO»,
JAJIBHOMEP, I[IPOTPAMMHOE OBECITEHEHHE.

O0beKTOM HCCIeOBAHMS SIBIISIETCS pa3pabOTKa CUCTEMBI PETUCTPALlUU
OJIHO ¥ MHOTO()OTOHHBIX UMITYJIbCOB Ha 0a3e aHaJOrOBOTO YCTPOMCTBA BBIOOPKHU
— xpanenus (YBX) DRS4 nns pacmupeHuss JUHAMUYECKOTO JHAra3oHa
(hOTOHHO - CYETHBIX CUCTEM.

IHeas pabdoThI: U3rOTOBJIIEHHE MaKeTa CHCTEMbl PETHCTPAIlMM OJHO H
MHOTO()OTOHHBIX MMITYJICOB M €€ anpoOMpOBaHHE B IKCIIEPUMEHTATLHOM
YCTaHOBKE — JIa3€PHOM BPEMSIPOIETHOM NaTbHOMEpE IS MOATBEPKICHUS
IPEANOI0KEeHUS 00 yBenuueHu! 3(H(PEKTUBHOCTH PETUCTPAIIUU OTHO(DOTOHHBIX
COOBITHH C YUETOM BEPOSTHOCTH TOSIBIICHHS MHOTO(OTOHHBIX UMITYJILCOB.

MeTtoanl HCCJIeIOBAHMS: JATbHOMETPHS, JUCTAHIMOHHAs
CIICKTPOCKOMUSA, AaMIUIUTYJHOEC pPaCHpeAcliCHUE, CIEKTP ¢ BPEMCHHBIM
CTPOOHPOBAHHUEM.

B  pe3yabTaTre  HCCIEIOBAHHSI  MPE/JIOKEHO  CTATUCTHYECKOE
obocHoBaHMEe 3((EKTHBHOCTH MPHMEHEHHs ObIcTpojelcTByromero ¥YBX mms
pEerucTpalMi CladbIX CBETOBBIX MOTOKOB. Pa3paboTtana cTpykTypHas cxema
CHUCTEMBI pErucTpaldd OJHO M MHOTO(OTOHHBIX cOOBITHH. Pa3zpaboran wu
U3TOTOBIICH UMITYJIbCHBIN JIA3€PHBIA U3TydaTeNb A AaibHoMepa. Pa3paboran
U U3rOTOBJICH YCWIHMTEIb U (OTONETEKTOp Ha OBICTPOACHCTBYIONIMI
¢doTonpueMHuk ¢ oobekTHBOM Ha 6aze SiODY (MPPC). M3rotoneH nazepHblit
BPEMSIIPOJIETHBIN nabHOMED. [TonyueHbl 3KCIEpUMEHTaIbHbIE PE3YJILTATHI.

Ha ocHOBaHMY NOJTyYEHHBIX PE3YIIBTATOB IIPEIOKEH METO/L PETUCTPALIUH
CIIEKTPOB C YJIY4YIICHHBIMU XapaKTEPUCTUKAMMU.
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Kmouasbis cioBbi: KOLIT ®ATOHAY, OJJTHOKBAHTOBBIN
META/I, YBX, AJIIT, ABCTAJISIBAHHSI BLIBAPLBI 3AXOYBAHHS
«IAMHUHO», JAJIAMEP, IIPATPAMHAE 3ABECITAYSHHE.

A0'eKTaM nacie1aBaHHA 3'TYIISCIIA PACTIPAlOyKa CICTIMBI PITiCTparibli
aaHO 1 MHOTO(DOTOHHBIX IMITyJIbCay Ha Oa3e aHajaraBara MpbLIajbl BHIOAPKI -
3axoyBanHs (YBX) DRS4 st mambIipaHHs IbIHaMIYHATA IbIANAa30HYy (haToHAY -
Ha/UTIKOBBIX CICTAM.

Mb3Ta nmpanbl: BeIpad MaKkeTa CiCTIMBI PIricTparbli aIHoO i
MHOTO(OTOHHBIX IMITyJIbcay 1 sie anpadaBaHHE Y HKCIIEPhIMEHTAIbHAM
YeTanéyupsl - 1a3epHbIM BPEMSINPOIETHOM JATSIMEDPDI JUIsl MAl[BEPIKAHHS
3marajki ab maBeTiI3HHI 3(PEKTRIVHACII PATiCTpaIlbli OJHOPOTOHHOM Maa3ei 3
yJIiKaM BeparogaHacii 3'ayJeHHS MHOTO(OTOHHBIX IMITYJIbCay.

Metaabl AacjelaBaHHA: TaIbHOMETPUS, JIbICTAHUbIIHAS
CIIEKTpacKarisi, aMIuITyJ{Hae pa3MepKaBaHHe, CIIEKTP 3 YACOBBIM
CTpOOHpOBaHHUEM.

¥ BbIHIKY Jac/ieJaBaHHA MTparlaHaBaHa CTAThHICThIYHAE a0rpyHTaBaHHE
aeKThIYHACI TPBIMAHCHHS XyTKaa3eiHara ¥ BX nis parictpariibii caadbix
CBETJIABBIX Marokay. PacnpanaBana cTpyKTypHas cxema CiCTIMBbI paricTpalibli
amgHO 1 MHOTO()OTOHHBIX Maja3el. PacripanaBaHel 1 BEIpaOICHB! IMITYIbCHBI
Jla3epHbI BhINPAMEHbBATLHIK /U1 AaysiMepa. PacripariaBansl i BeIpadJieHbI
Y3MalHAIBHIK 1 GOTOAETEKTOP Ha XYTKAA3CHHbI (hoTanpbIMaIbHIKA 3
a0'exteiBaM Ha 0aze SIODY (MPPC). BeipabiieHs! na3epHbl BpeMSITPOJIETHBIN
mansMep. ATpbIMaHbBI SKCTIEPHIMEHTANTLHBIST BEIHIKI.

Ha nagcraBe aTpbIMaHbIX BbIHIKAY MpariaHaBaHbl METaJl PIriCTpaIlbil
CHEKTpay 3 majeniuaHbiMi XapaKTapblCThIKaMi.



Summary

Thesis contains 53 pages, fig. 31, 17 sources.

Key words: PHOTON COUNTING, SINGLE QUANTUM METHOD,
UVC, ADC, DOMINO STORAGE SAMPLES, RANGE, SOFTWARE.

The object of the research is the development of a system for recording
one and multiphoton pulses on the basis of an analog sample-storage device
(SDS) DRS4 for expanding the dynamic range of photon-counting systems.

The purpose of the work is to manufacture a mock-up of a system for
recording one and multiphoton pulses and test it in an experimental setup - a
laser time-of-flight range finder to confirm the assumption about an increase in
the efficiency of registration of single-photon events, taking into account the
probability of occurrence of multiphoton pulses.

Research methods: ranging, remote spectroscopy, amplitude
distribution, time-gated spectrum.

As a result of the study, a statistical substantiation of the efficiency of using a
high-speed UVC for recording weak light fluxes was proposed. A block
diagram of the registration system for single and multiphoton events has been
developed. A pulsed laser emitter for a rangefinder has been developed and
manufactured. An amplifier and a photodetector for a high-speed photodetector
with a SiPM-based lens (MPPC) was developed and manufactured. A laser
time-of-flight rangefinder was manufactured. Experimental results are obtained.

Based on the results obtained, a method for recording spectra with improved
characteristics is proposed.



