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Beenenue

* K macToslleMy BpeMeHM IOSHTDPOHHBIN SMUCCHOHHEIM ToMorpad
(II9T) cran HEOTBeMIEMON YacThIO GONBIIMHCTBA KPYIHEIX HAYYHBIX
ARepHO— PUOUYECKUX HEHTPOB, Ifle €CTh BOBMOXHOCTD HOIY4aTh Yilb-
Tpaxoporkoxusymue (YK2K) nmosurpor- wsnydaiouue usoTomnsl, Ta-
kue, kak 'C, 8F, 0, ¥N un 1.1. Bonee Toro, msroToBieHde CIe-
IUaTUSUPOBAHHBIX KOMINIEKCOB I IOSMTPOHHOM ToMorpaduu, BKIO-
“ajoIMX B Ce6f TPYM OCHOBHBIX DIEMEHTA: IMKIOTPOH, PAMOXAMUIE-
CKYIO 1abOpaTOPHUIO U feTEKTOPHOE KONbLO (MM HECKONBKO KOJel), Ho-
IyYIo KOMMep‘IECKyIO OCHOBY B TEXHOJIOIMYECKM Pal3BUTHIX CTpaHaX
Sanaguon Esponsl, fAnonur n Amepuxe, uTo o06bicHIETCH, B IEPBYIO
oYepelsb, BHICOKMMH IIOTEHIUAILHEIME BosMoxHocTaMu IIOT B pan-
Heil [UArHOCTHKE BIOKaMeCTBEHHBIX HOBoOGpasopanmil. K coxanenuo,
110 UMEIOLUMCS ¥ aBTOPOB CBEEHUAM, Ha cerogHALHMA neusb B Poccun
KMeeTCs TONLKO OFUH TAKOU KOMITIEKC, IIPOIYCKHas CII0Co 6HOCTE KOTO-
poro orparumyuBaerca 10— 15 manuenramMu B cyTku. Taxoe monoxeHue
Bellel 0&bACHAeTCA OYeHb 6ONBIION (HECKOIBKO MUIIMOHOB JOIIIAPOB )
€ro CTOUMOCTBIO, UTO HENOCHIBHO fjaxKe [ KPYHIHeMIuX Teqe6HuIX u
Hay4HBIX HerTpos Poccun u gpyrux crpan CHT.

C ppyron cropoumn, Haguuue B JlabopaTopum agepHBIX npobneM
OUSAN ycxopurens, mossonsiomero nomyyars Y KXK msoromsr B ko-
nuYecTBe, JOCTATOYHOM [ IPOBENEHUs IUArHOCTUIECKUX IIPOLERYP,
a TakKXe XOpOoLOo 060pYHOBAHHOM PagMOXUMUYIECKON nabopaTopui, ge-
TaeT NPUBIEKATENIbHON MAEI0 CO3JaHUs YCTAHOBKM NIA NOBUTPOHHOMU
®MUCCHOHHOM ToMorpaduu Ha 6ase yxe cyuecTByouero $asoTpoHa u
KIMHUKO— PUBUIECKOro KoMIlekca, PyHKIMOHUPYIOWEro IPY HEM.

IloMuMO UCTO GUATHOCTHYECKUX U HAY YHO— UCCIETOBATENbCKUX Ie-
nen, [I9T mMoxeT okasaThesa Takxke MONE3EH K1 KOHTPOIA 32 NPaBHIb~
HOCTBIO OOIyYeHNd TAXETBIMU BapiXKeHHBIMY YacTUHaMu MNIyOboKo 1o-
KaIM30BaHHEIX olyxonel (Bepuduranus obmyueHus). OTO BOSMOXKHO
6narogapa TOMY, YTO NPH IPOXOXKIEHUM Yepes MArKHE TKAHU IydKa.
TAXENBIX 3apAKEHHBIX JaCTHUII, B YACTHOCTH, IPOTOHOB, SHEPTUI KOTO-
DHIX IIPEBHIIAET KyTOHOBCKUE Gaphep, BIOIBL €ro TpaekTopuy o6pasy-
eTcs cieq 3 Mo3uTPoH- uanyJaoumx Y K2K nsoronos (1°0,1¥ N .11 C),
KOHIEHTPAIHI KOTOPHIX IO IIy6UHEe NPOHMKHOBEHUs YaCTHI C TOYHO-
CTBIO IO HEeCKOTBKUX MUIIUMEeTPOB noBTOpseT ¢opMy xpuson Bperra




my4xa npoToHoB. [losToMy ecnu cpady Hocie ceaHca Iy4eBOl Tepanuu
TIOMECTUTH MaldeHTa B geTexTopHoe kxonbuo IIOT, To ¢ mocrarowo
XOpOUIEeH TOYHOCTHIO MOXHO BOCCTAHOBHTE CyMMapHOE pacHpefeleHne
0SB, IOy YeHHON NallieHTOM BO BpeMs o6ny1eHus.

Hacrosmas paGora mocesileHa paspaboTke W MCCIELOBAHMIO MO-
ayna II9T, obnagalomero fOCTATOYHO BHICOKMMH XapaXTePUCTUKaMMI
IIPX OTHOCUTEIBLHO HEBHICOKOM CBOEH CTOMMOCTH.

KoHcTpyKUuS ¥ OCHOBHBIE XapaKTEePUCTHKH KOMIOBHIIHOH-
HOro CHMHTHIAATOpPA

B o6mem Buge perucrpupyouan cucreMa 19T npencrasnsger co-
60i OHO MINM HECKOIBKO KOJel] JeTeKTOPOB, PACIONOXEHHBIX ¢ UIaTrOM
3—- 20 MM BONL KONBIA M MMEOLUX oceson pasMep 5— 20 mM. Buyrpn
KONbI[a IIOMEUIaeTCA NAlfieHT, B KPOBh WM Jlerkie KOTOPOro BBORUTCSH
OUH U3 NOBHTPOH- maaydaoumx Y KXK usoronos. Pogusmuiics mo-
SHTPOH, NPOHAA 2—- 3 MM B BellleCTBe, aHHUTMIUDYET ¢ BIEKTPOHOM C
OHOBPEMEHHBIM UCIYCKAHNEM ABYX KOIUIMHEAPHKIX 7~ KBAHTOB C BHEp-
rueit 511x9B, paBIeTalomuXcad B IPOTHUBOIONOKHEIE CTOPOHEL. Ilpn
ycnosuy perucrpanuu oboux y— xsaHTOB geTekTopamu 19T moxnOo ¢
TOYHOCTBIO [0 HECKONLKMX MIUIMMETPOB ONPeNeluTh INHII0,Ha KOTO-
POl IpOMBOINTa aHHUTHIAIMS noauTtpoHa. Ilocne permcTpanun 6onb-
woro (HeCKOJIbKO MIIUIMOHOB) KONMYECTBa TaKUX COBIAJEHMI NIOTyda-
eTcd HabOp Ny4YeBHIX CYMM, CXOUHBI ¢ HabGOpOM, NOIydaeMBIM IIPH
NpPOBEReHNM PeHTTeHOBCKkon ToMorpaduu. Tomorpaguieckoe msobpa-
XKeHHe, TIOIYYEHHOE B PESYIbTaTe PEKOHCTPYKLIHA BTHX CyMM, OTpa-
XaeT paclpefieleHrie MBOTONA B TOM MM WHOM OPTaHe TejIa alleHTa.

PaccMoTpuM ocHoBHEIE TpeboBaHMS, NPETbIBIIEMBIE K [EeTEKTO-
pam gaa [I9T. Opuum ms Haubosee BaXXHBIX IapaMeTpPOB, OIpPeERed-
IOUMAX Ka4eCTBO PEKOHCTPYUPOBAHHOIO M30O6paXeHus, ABldeTcs Hpo-
CTPaHCTBEHHOE pa3pelmeHKe AETEKTOpa, KOTOPOEe TeM BHINE, YEM MEHbIIE
pasuMep gerekTopa. CymecTByoT, npaBfia, pusuueckue GpakTopsl, orpa-
HUYUBAIOUINE IPOCTPAHCTBEHHOE paspelleHHe PEKOHCTPYMPOBaHHOTO
uso6paxeHus — 9TO, IPeXfe BCero, pPACCTOSHUE, IIP OXOJUMOE IO3UTPO-
HOM OT MeCTa CBOEro POXAEHHsS fO TOYKM aHHUTWIALUM (3aBUCHT OT
Tuna npuMersemoro Y K2K msorona) u He6onbluas HEKOMINHEAPHOCTD
pasieTaloUMXCA Y- KBAHTOB, O0GYCIOBIEHHAS OCTATOYHOM KHHETHYe-



CKOM BHEpIUell IOBUTPOHA B MOMEHT aHHUTYISIIAY C BIEKTPOHOM. JLyd-
LIe Ha CETORHALIHUMA I€Hb TOMOTPagbl I10 CBOEMY IIPOCTPAHCTBEHHOMY
PaBpellenrio yxe BIUNIOTHYIO HDPUOGIMNAIOTCI K STOMY PUOHYECKOMY
Ipefeny 6narofapsA MaloMy pasMepy CIMHTHLISTOPOB (~ 3MM) mpm
6onewomM ux uncre (~ 600 Ha ofHO XOTBLO).

BonpumacTBO M8 HBHE cymecTByomux 19T ckoHCTPyupOBaHO IO
OIHOH U3 CIEAYIOIUX CXEM:

® KaXXJHIM CHMHTHIIATOP IPOCMATPUBAETCA MHIMBHLYATLHEIM MU-
HHATIOPHEIM (OTOYMHOXUTENEM;

® I'pylna CIMHTHUIIATOPOB INPOCMaTPpHBaeTCa MaTPUYIHBIM @0’1‘(5*
YMHOXUTeNIEM ¢ HECKOIBKIMU q)OTOKaTOILaMH;

¢ IpyNIa CUUHTUNISTOPOB IPOCMATPUBAETCA OHOBPEMEHHO OHUM
DOY pna npuBASKHN 110 BpEMEHU U SHEPIUMU M OJHUM TOJOCKOIIH-
geckum DIOY s onpefeneHUs KOOPAUHATEL CpabOTABHIETO CIH-
TUNIATOPA;

® Ipylna CUUHTHIUIATOPOB IIPOCMATPHBAETCA Heckonskumu PIY,
IpUYeM KOOPANHATA IIPOXOXKIEHNA ¥ — KBAHTA ONpenensercs Iy TeM
B3BEIUNBAHMA aMIUIATY] CUTHAIOB ¢ (OTOYMHOXKHUTENEN.

CruaTnnnsaropsl, ucnonssyemele B II9T HOmXHH ygoBreTBOPATH
cregyownM TpeboBaHUIM: BICOKad 9PPEKTUBHOCTS PErNCTPALMA Y —
KBaHTOB ¢ sHepruenr 511 k3B, Xopolllee BHEPreTUUECKOE PaspelleHue,
[IO3BONAIONIEE TUCKPUMUAHUPOBATEL PACCEAHHEIE Y— KBAHTHl ¢ MEHBIIEN
SHEpruely,. a Takke XOpOLIee BPEMEHHOE paspelleHue, olpenelndionee
[OMIC CIIyYalHBIX COBHANEHWN, BCErNa MPUCYTCTBYIOIUX B U3MeEpse-
MbIX mauHBX. Hambollee 4acTO UCHIONL3YEMEINT HETEKTOP B HacTOSLIEE
BpeMi — BT0 repMaHaT BucMyTa (BGO). OfHako 5TOT CHMHTHILIATOD
He YAOBIETBOPAET BCEM IIEPEYUCIEHHBIM TPebOBaHNAM B [IONHON Mepe,
¥, KPOME TOrO, OH OTHOCHTENbHO goporon. IlosToMmy rouckm HOBEIX
[eTEKTOPOB MOCTOAHHO BegyTes/ /.

B psapme paboT ncciegoBatach BOSMOXHOCTD UCIONB30BAHUS IIACTH-
veckux crumHTHIIATOpoB % OHM ABAMOTCS ONHUMH U3 CAMEIX Jelle-
BHIX, 06afalOT MalInIM BpeMeHeM BhIcBeumBaHus (< 2 HC), yXOGHH B
obpaborke. OgHako B TakOM CLMHTHIUIATOPE IIPII SHEPTUM Y —KBAaHTa




511 xoB mpaxTudecku orcyTcTByeT PoTosddexrT, ITO He NOBBOIIEeT
OTHENATh paccesHHBEe KBaHTH. Kpome Toro, s eKTUBHOCTE IIACTH-
9eCcKOro CIUHTWIIATOPa CIIUKOM Malla faXe IIPU HyleBOM IIopore Juc-
KPMMUHAIMA ¥ COCTaBIfeT BCero okolo 25% nna o6pasia pasmepoM 30
MM IO HaIlpaBICHMIO ABMKEHMS Y— KBAHTA, ITO I ABYX CIETIHUKOB,
BKIIOYEHHBIX Ha COBIajenue, gact cero 6,25%. B To xe Bpems, gns
paccesHHEIX KBaHTOB 3ddexTuBHOCTE 6yneT TeMm Hoabline,deM MeHbIIE
NX DHEPIUsd, YTO HNPUBENET K GOMBINON 3allyMIEHHOCTH RaHHBIX.

B nacTosmen paGore npeioxeH HOBEIM THN feTexTopa maa I[I9T,
HasBaHHBIM aBTOPAMM KOMIIOSUIMOHHEIM CHUMHTHWIIATOpOM. B penstu-
BHUCTCKOM sifepHON QUSHKe NI HeTeKTUPOBAHMUI BHICOKOBHEPIreTUIHBIX
~— KBaHTOB JaBHO HCHONB3YIOTCA COHABUYM U3 IIACTUHECKOTO CIMH-
TUINATOPA M THXKENOTo KOHBepTopa (kak mpasmmo, csmuma)/¥/. Ilo
TakoMy e NPUHINMILY IOCTPOEH ¥ KOMIOSHIUOHHEIN CHUHTUIIATOP,
npefcTaBIfomui coboil Habop U3 TOHKUX ePelyIOLIUXC CIOEB Opra-
HUYECKOTO CUMHTUIUIATOPa M CBMHIOBON Qonsru. MexaHMsM geTexTH-
POBaHMUA B TAKOM CYETIUKe CIElyoOWuil. AHHUTNIAIMOHHbIN ¥— KBaHT,
TIPOXORA Yepes NeTEeKTOp, C HEKOTOPOMN BEPOITHOCTLIO B3AUMOJEHCTBYET
aubo ¢ caMuM CIUMHTHIIATOPOM, TG0 CO CBUHLOBBIM KOHBEPTOPOM
(4ro ropaspgo 6omee BepoATHO). B mepBoMm ciyyae y— KBaHT MCHB-
THIBAST TOIBKO KOMITOHOBCKOE PaccesHMe, TOTa Kak BO BTOPOM CIIy-
Jae BePOATHOCTH paccesHus n Porosddexta mouru passsl. llpu yeno-
BHM, ITO TONIIMHA CIOEB JOCTATOMHO Majia I TOro, 9TO6H OCBO-
GOIUBLIMICH BIEKTPOH IPOXORMI HECKOIBKO Iap CIOEB A0 MecTa Iol-
HOU CBOE€H OCTAHOBKM, YaCTh BHIAEIMBILETOCH B CUMHTHIUIATOPE CBETA
Ba cYeT MONHOrO BHYTPEHHEro OTpakeHUs MoNaJeT B CBETOBOJ, a Ba-
TeMm Ha $oTokaron POY. Ecam Be6paTh HOpPOr AUCKPUMUHALMY Ta-
KM, YTOGHI ]axKe IPU BOSHUKHOBEHMH Ha dorokaroge PIAY xoTs 6u1
ofHOTO (OTOBRIEKTPOHA Ha BHIXOJlE UCKPUMUHATOPA IOABIANCA CUTHAJ,
TO MOXHO HaJefThCH, ITO PesyIbTHUpYyIomas 5PPeKTUBHOCTE TaKOro
KOMITOSHIIMOHHOTO [EeTEeKTOpa OKaXKeTCs BHIIe, YeM ¥ YUCTOrO INIacTH-
4eCKOTO CHUHTUIALTOPA. )

Ilns npoBepku sTol upeu Gblna paspaboTaHa yCTAHOBKA, IOSBOII-
Ioljasl BEITATUBATD IIONOCH! M3 OPTaHUYECKOro CHMHTWIIATOPa PasInd-
HOM IIMPUHEL X TONIIUHEL, a TakKXe UCIONB30BaH CTAaHOK A IPOKATKH
csunnosont ¢ponsru. Us Taxux nomoc n donsru sateMm HabUpPaINCh KOM-



IOSUIINOHHBIE CYETHNKHN IONepeyHBIMU pasMepaMu 15Mm X 20MM u 30
MM I10 HaIpPaBJEHUIO IBUMKEHUS 7— KBAaHTA, IPUYEM CIOU ObIIM OpHeH-
TUPOBaHBI NNEPIEHUKYIAPHO 5TOMY HarpasieHno. C nomMowmsio ceeTo-
BOJla KOMIIO3ULMOHHBIN CYET MK COCTHIKOBBIBA/ICH C POTOYMHOXKUTENEM
DPIAY- 85 guamerpom 30 Mum.
O¢PeK TUBHOCTH PErUCTPAllM AaHHATWIALMOHHBIX Y— KBAHTOB OIpe-
Ienanack o MeTORMKe, OMucanHol B paboTe/>/ (puc.1). Ora MeToRMKA
[IOBBONLET MONydaTh abcomoTHoe 3Hadenue sdpdextuptoctu. dencTpn-
TeIbHO, TaK KakK BCe COOBLITHS, BaperucTPUPOBAHHBLIE B CYETYHKE 2,
HOMXKHBI TaKXe PErUCTPUpPOBaThCA B cyeTdnke 1, To sdpdexTUBHOCTD
[IEPBOrO CYETHUHKA €CTh He 4To uHoe, kak Ny /N,. Takum cmocobom
6pU1H MeMepeHbl 9POEeKTUBHOCTH HECKONBKHX KOMIIOBHMIIMOHHBIX CYeT-
YUKOB ¢ PAsINYHBLIMU [TapaMeTpaMH, a TaK)Ke YUCTOro INIACTHYECKOTO

CUMHTWIIATOPa aHAJOTMIHBIX pasMepoB. JlaHHBIe USMepeHUN IpuBe-
meHsl B Tabnune 1.

Ta6numa 1

Howmep Tonwmuua ma- | Tonmuna Konuuecr-| 9dpdexTus-
CYEeTYMKa | CTUKA, MKM ¢oneryu, MKM | BO CIOEB HOCTH, %

1 500 90 49 31

2 330 45 78 37

3 230 33 113 41

4 150 45 146 45,5

5 150 33 160 45

6 150 25 170 43,5
Yucruin
MIacTUK - - - 25

Kax ¥ mpenmonaraiocs, s¢p$ex TUBHOCTE PErHCTPALUN BOBPACTAET
C yMeHBbLIEHHEeM TOIUMHEI CIO€B, OGHAKO, OPU TOJIILUHE CLMHTUIIIA-
Topa MeHee 150 MM cOoOpka cUeTHYHKa CTAHOBHTCH TEXHONOTHYECKH
BeCbMa CIOXKHOH M OBUIO PEIIeHO OrPAHMYMTHCA STUM pasMepom. B
TO XXe BpeMsA BHIHO, ITO, XOTA OTHOIIEHWE 3aperUCTPHPOBAHHEX ¥ —
KBAHTOB K TIOMHOMY HX YHCIy, IIPOB3aMMONEMCTBOBaBUIEMY B CYeT-
4yuxke (pacCesTHHBIX U MOIVIOWEHHBIX ), BABUCUT OT TOMUHE CBUHIOBOM
donrry, pesyasrupyowas 8PPk THBHOCTE OCcTaeTCsd NOYTH HEU3MEH-
HOM B HOCTATOYHO IINPOKOM HHTepBate. JTO 06BACHIAETCA TeM, UTO ¢
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CTH Cc4YeTa OT BLICOKOBOJIBTHOTO HAIIPSKEHUs I Ha ONHOM U3
$oTOyMHOXKUTENEH.
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YBENUYEHNEM TONUIVHEI CBUHIA I KOMIITOHOBCKUX BIEKTPOHOB C Ma-
ol BHEPTUel yMeHbIIAETCA BEPOATHOCTD MOKUHYTE (PONBTY M OaTh B
CUUHTWIIATOPE BCIEIMIKY CBETa, QOCTATOYHYIO HIf perucTpaumu §o-
TOYMHOXUTEIEM.

Ha puc.2 npepcrasnens saBucuMocTy 5PPekTUBHOCTH permcrpa-
UMK aHHATWIAIMOHHBIX Y— KBAHTOB M CKODOCTH cYeTa 6e3 NCTOYHUKA
UBIYyYeHNs OT BEICOKOBOIBLTHOIO HaNpsAXeHus Ha ofgaoM us PIY. Cre-
ILyeT OTMETHTL CYIeCTBOBAHME JOCTATOYHO IPOTAKEHHOrO IIATO HA
kpuBol 5QPEKTUBHOCTH, Tie OHa NBMeHseTca He bonee, yeM Ha 1 +2%),
4TO CHEMXKaeT TpeGOBAHUSA, MpPENBABITEMBlE K CTAGMIBHOCTH MCTOY-
HUKa BEICOKOBonbTHoro nutaHus PIY. Hammuwme nmato rosopur o
TOM, ITO PErMcTpalnsg cobLITHd MPONUCXORUT JaXke TOrIa, KOrga Ha
Pororarone PIY poxpaeTcd TOILKO OFUH BIEKTPOH.

K HemocTraTkaM pabOTH B TAKOM pEXHMME CIeNyeT OTHECTU Halu-
Ype WYMOBOro cYeTa 6e3 MCTOYHUKA U3IyYeHNs, KOTOPHIM B 3aBMCH-
MocTH oT koHKpeTHOro PIY xonebnerca B nmpepenax 100 <+ 10000 I'u.
Kpome Toro, us— 5a HeOgMHAKOBOM KOHBepCHMOHHON sddexTuBHOCTH
dorokarogos PIAY, sHaveHue spPexTUBHOCTH Ha IIATO MOXET TaKikKe
MeHATbCAa Ha +5% B BaBucuMmoctu ot $oroymuoxuTens. IlosTomy,
10 BTUM [ByM IapaMeTpaM Heo6XoguMa IpeqBapuTelbHas oT6pakoBKa
PIY. Kax noxasana mpakTuka, gas ~ 75% $oroymHoOxuTEIER B¢-
$EKTUBHOCTH Ha MIATO JOCTUTaeT SHadeHns (45 + 2)% mpu wymooit
cxkopoctn cyeTa < 1000 I'.

TaxuMm 06pasoM, ¥ KOMIOSUIMOHHOrO cyeTYnKa bPPexTUBHOCTD pe-
rUCTpaNUM ¥Y— KBaHTOB ¢ pHepruen 511 xsB okxasanacek B 1,8 pas Briute,
YeM Y HCTOro MIacTHYEeCKOro CUMHTWIIATOPA, YTO I EBYX CHeTHH-
KOB, BKIIOYEHHBLIX Ha COBIAJEHUs, JaeT BHIUTPHILI B 3,24 pa,aé,. XotTsa
aTO Bce elle MeHbie, yeM y BGO-geTexTopa aHaJIOTHYHEIX PasMEPOB
(65 + 75% mas ogHOroO c4eT4mKa, paboTaKUIEro NPX NOPOre PErucTpa-
muu 200+ 300 kaB), TeM He MeHee yxXe FOCTATOYHO AJIf MIPAKTUIECKOTO
npuMeHeHus B 6noke geTexTuposanud [I9T npu cymecrsento Menbmei
CTOMMOCTH.

BpeMmennoe paspeiienne KOMIOSHIMOHHOTO CUMHTHIIATOPA OIpe-
[ENnoch ¢ ABYMA pasiIudHbIME GOpMUpOBaTENIMH CUrHauoB. B mep-
BOM clydae, OPH UCHONB3OBaHMK GOPMUPOBATENA ¢ HPUBABKOU K IO-
cTOSHHON 4YacTH (POHTA If OGUHAPHOIO CUETUYHKA OBIIO HOILYYEHO




sradenre 1,7 umc. IIpm mcnonssoBaHMmM oGwerdHOTO (opMHpOBaATENs C
HOCTOSHHLIM TTOPOTOM 5Ta BEIMYMHa OKasalach papHom 2,3 Hc. Ta-
KO€ OTHOCHUTEIbHO HEBhICOKOE BHaYeHUEe BPEMEHHOIO PaspelleHus aias
IIAaCTHIECKOTO CUUHTUINIATOPA, COCTABAAIOUIETO OCHOBY KOMIIOBHIIM-
OHHOT'O CYETYMKa, MOXHO OOBACHUTH clefyiowuMyu QakToOpaMU: Ma-
nou craTHcTukOR PoTOHOB, mocTHralomux orokaroga PIY; Gomb-
UMM TUHAMAYECKMM RUAIa30HOM €ro BHIXOZHBIX CUTHAJOB, KOTOPHIM
cocrapasger 30 -+ 50; oTHOCHTENHHO MIMHHBIM cOOCTBEHHBIM IIEPENHIM
$porToM mMmynbca poroymuoxurens (~ 5 uc). Tem He Menee, Takoe
paspelleHne IPEBOCXONUT Iy dillee SHAYEHUe, oIy 1aeMoe B HacTosALee
BpeMs Qi KPUCTAJIOB T€pMaHaTa BUCMYTa HaXKe IPH MCIONb3OBAHUHA
dopMuEpoBaTeneit co cregamuM noporoM (3 + 5 He).

KoHcTpyknug Mopyis

OcHoBHIBasAch Ha STUX NPELBapUTENbHBIX UCIILITAHULX, Paspabo-
tamm  Mopynb IIOT, cxemaTuveckyu mso6pakeHHBIA Ha pUC.3 U Ipeq-
CTaBIAIOWME cOH60M KacceTy ¢ TOHKMMMY CTAILHBIMU IIEPETOPONKAMHU Ha
32 s4edKM, B KOTOPHIE COOUPAIOTCI KOMITOSUIIMOHHBIE CIUHTUIIATOPHL,
copepxaue 1o 160 crnoeB mracTUYECKOro CHMHTIIIIATOPA ¥ CBUHI[OBOX
$oneru ronmumuon 150 MM 1 33 MKkM cooTBeTCcTBeHHO. MexgeTekTop-
HO€ DacCcTOsSHME cocTaBigeT 5,2 MM, BhICOTa fdeHku— 20 MM, NIMHA
IIo HalpaBIeHMIO gBMKeHus Y— kBaHTa— 30 mM. IlmoTHOCTE ynakoBku
geTexTopos— oxomo 90%. :

Monynu mpegHasHa4YeHH! OIS pPasMelieHMs II0 BHYTpEHHEMY IHa-
MeTPY [IOPAIIOMUHMEBOro Konblla. lllecTHATIIATE MOTYIEH, B CBOIO OHe-
peb, 06pasyoT HempephIBHOE KONBLO U3 512 eTeKTOpOB ¢ BHYTpEH-
HuM guameTpoM 850 MM. Jlns yMeHBIIEHNs OTH PACCeSHHBIX Y— KBaH-
TOB IIpMMEHEH CBHMHIIOBRIA KOMIAMATOD ¢ BHEWHUM U BHYTPEHHUM RH-
amerpamu 800 1 600 MM cooTBeTCTBEHHO M WIMpHUHON wenn 20 MM.

Cnenyer TakXe OTMETHTHL HCIONB3YEeMYIO B BTOM MOAyile KOXUPO-
BKy HOMepa cpaboTaBlUlero CHUHTHIILTOPA, KOTOpas IIOBBOIIET BIBOE
YMEHBIINTD KOIUIECTBO HEOOXOUMBIX (OTOYMHOXUTENER. DTO cTalo
BOBMOXHO Drarogaps ToMy, 9To Kaxaei POY ¢ noMombpio ceeToBOIA
NPOCMATPUBaET TPH COCENHUX CLMHTUINATOpa. PaccMoTpuM TpH ciy-
vas:

1." -BcomIKa cBeTa mpousoua B cuuaTHIISTOpe Ci_q, TOIIA OTHO-



. photomultipliers D, light guides

L6)]

n-1

q’m 1

Puc.3. Cxemaruyeckoe usobpaxenue monyias II9T (Bug co cTopoHw Hame-
TalOIEro y—KBaHTa).

Hot spot phantom: 3,4,5,6,9,73 mm
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Puc.4.. TomorpamMma ¢paHTOMa B BUJle N30y POBHEH.




BPEMEHHO ncﬂBxTc%uMnynLcm c DAY ¥, u D, (cM. puc.3);

2. —cpaboran cuuaTHmIATOp C); TOrKa UMIIYIbC IOABUTCA TOILKO B
poroymuoxnTene P,; '

3. —cpaboran cuuaTnATop Ciy1— uMmnyascsl npugyt ¢ PIY P, n
@, 41 U Tax malee. ‘

Has ycunenus, GopMHMpPOBaHUA ¥ HEKORMPOBAHUA CUTHAIOB ¢ ¢o-
TOYMHOXWTeNeH!, a Taxxke nepefadnu ganueix 8 OBM, s JIAIl OUAN
6b1 paspaboTaHBl U USrOTOBIEHB! BIEKTPOHHLBIE OIIOKM B cTaHpapTe
KAMAK KJI357 u KJI358/%/. Bech xoMmmuexT 610KkoB saHuMaer 17
cranuuy B kpenre KAMAK.

Ha nepBoMm sTame pias BoiscHeHUs paGOTOCHOCOGHOCTH CHCTEMBEI
6BIIO0 MBTOTOBNEHO ABa NeTEKTOPHEIX MORYHH, KOTOpPbIE PACIONaralnch
Ha KOJbIle OfMH HallpOTHUB APYTOTo. OTO falo BO3MOXHOCTD NONYYaTh
TOMOrpaMMEl HeGonbuinx (3+5 ¢cM) akcnalbHO— CUMMETPUYHBIX OOBEK-
ToB (UMIMHAD, KONBLO), 4 TAKXE aCAMMETDHYHHIX, - IIOIydas Bce Heo6-
XOOUMEIEe IPOEKINN B Pe3YIbTaTe HECKOMILKIX UBMEDPEHUH TIPYA PasHOM
YTJIOBOM IIONOXKEHUN 0OBeKTa.

Jln1s mony4yeHMs peKOHCTPYMPOBAHHOIO M300PaKeHMs 110 U3Mep eH-
HBIM IIpoeknuaM 6blna peansoBata nporpamMa Ha ssseike FORTRAN,
HCIIONB3YIOLAsA alfOPUTM CBEpTOYHOro Tumna. i1 rep coHaIsHOro KOM-
neioTepa Tuna IBM~ 486 BpeMs BoccTaHOBIEHUS OTHOr 0 N30 6paxKeHus
cocraBuio 12 c.

IIpocTpaHCTBeHHOE paspellleHue GLII0 USMEPEHO ¢ IOMOIUIBIO Te-
$10HOBON HUTH TUAMETPOM 2 MM, OGIYy4YeHHOHN Ha YyCKOPHUTENE U 3aTEM
BBICTABIEHHON TOYHO Ha OCh [AETEKTOPHOTO Koibla. llomHas mmpusa
Ha IONOBHUHE BBICOTH (HIIIHB) PEKOHCTPYHUPOBAHHOIO U306paKeHns
HUTHU cocraBuwia 4,9 MM, 4TO He yCTyIHaeT paspelleHuio GONbIINHCTBA
cospeMennbix koHcTpykuuit [I9T. [Ins monydenus ocesoro mpocrpan-
CTBEHHOI'O DaspelleHns HUTH Oblla OPHEHTHUPOBaHa IEPIEHIUKYIIPHO
OCH 1 mepeMelnanack BRoab Hee ¢ waroM 1 mM. IIIHIB xpuson sasuck-
MOCTH CKODOCTY COBIANEHUI B €{UHUILY BPEMEHM OT IONOXKEHUI HUTH
okasanack pasHon 10,5 mm.

Ha puc.4 B Bule MBOYPOBHEHR IIPENCTABIEHO pexoac*rpynbonaﬁﬁoe
mao6paxkenue paHTOMa, TIPEJC,aBIAIOWEro cO6OM HUMIYHAD U3 OPrcTe-
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k1a fuameTpoM 60 MM, BHYTPH KOTOpOro uMeeTcs 6 oTBep cTHI AUaMe-

Tpamu 3, 4, 5, 6, 9 1 13 MM, sanonnerHrx 1 — UBIyHaOMMM H30TOIOM

Na??. Kakx MOXHO BEEETH, TOMOIPaMMa XOPOILO IIepefaeT BCe FeoMe-

Tpudeckue ocobenHocTH paHTOMA. ‘
OcHoBHBIE BBIBOJALI paboThl

1. IlpennoxeH u MSroToBIeH HOBHIM Tun gerektopa aas DT Ha
OCHOBE OPTaHNYECKOr O MIACTUYECKOrO CHUHTUINIATOPA ¥ CBUHIIO-
BOTO KOHBepTOpa. VIoMepeHE! ero OCHOBHBIE XapaKTEPUCTUKH —~
o¢PexTUBHOCTD perucTpaluy y— KBaHTOB ¢ sHeprueu 511 xsB u
BpEMEHHOe paspelleHue, KoTophle coctasunu 45% u 1,7 He cooT-
BETCTBEHHO. :

2. PaspabGoransl 1 msrorosnens: gsa Mopyia [I19T nHa ocHOBe aTHX
EEeTEXTOPOB, cocrosmme us 32 cuunTmmsropos u 16 $PIY xa-
kb, C ux nmoMoiuso UsMepeHs! pagualsHoe B OCEBOe paspelie-
HUs GYIYLIER TOMTHOMACIITAOHOM YCTAHOBKY, KOTOPHIE OKA3AINCH

" paBusl 4,9 MM n 10,5 MM cOOTBeTCTBEHHO,a TakKXe IIOIYyYEHO pe-
KOHCTPYMPOBaHHOE m3obpaxenue paHTOMA.

3. Ilpennoxena u onpoboBaHa cxeMa KOGUPOBKHM HoMepa cpaboTa-
BIIETO CHMHTHINIATOPA, [O3BOAAIOWAA IPY OTHOCUTEIBHO GONb-
WIOM fHaMeTpe Ucnonb3yeMbix poToymuoxurenert (30 MM) gose-
CTH 9HcIO HeTeKTopos fo 512 ma xonsuo mpu yucize PIY 256
¥ TeM caMbIM MOAYYUTH BEICOKOE NPOCTPAHCTBEHHOE paspelle-
HUE, OTKaSaBUIUCh OT UCIIONbIOBAHUA MEXAHUIECKOTO NepeMeLte-
HUS GATYUKOB.

B saknoueHne aBTOPH BHIPaXaloT O6IarofapHOCTh BCeM COTPYRHU-
KaM, IPUHUMABUIUM y4acTHE B MOTOTOBIEHUN ¥ cOOpKe NeTEeKTOPHBIX
MoOmynen.
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) WW rm mm:mpa m nmmpmmom BMUCCHOHHONO rwomu m:’xn

x 20 x 30@(:4 Bpemmm paspemenne;mu mmtapuom cuetunxa pasHo 1,7 ue.
P;swﬁmlﬂum m:mmeau 2 MoRysis AAS auuoxo.nbuenom THOTHOTEALHOTO TI3T 8 Bune xac-

- 'Hmmmmmmma&wxma,amumpemnmmoepm :
méymmeﬁymm mpoeoxamgcb pasHM 4.9 MM B AOCKOCTH H 10,5 MM 110 ocn.

Pabory BunOsHEHR B Jhéopgmpm« anepHbix npobinem OUSIU.

' Coﬁuxcm OBBEAMHERHONO MHCTHTYTA SNEPHBIX HCCHenosanué. [ybua, 1995

mvp mav Savchenkoov P13-95-149

2 lmmx*mmwnmwmmmdmwﬁﬁ Scintiflator

. 3 neduie for s ﬁax}c‘ﬁu whole-body poﬁtmn emission tomograph consisting of a new kind
-acintillator i® presented. The scintillator is a composition of 160 alternating plastic scintillator
Sead foll fayers-0:15 mm and 0.033 mm thick respectively. The detection efﬁciency of this |
5%20 x- m’mms: 1 keV annihilation photonsis 45%. The time resolution of the counter
ii,l!!u‘

- Two modiiles are dcvebped and constructed. Each of them contains 32 scintillators separated
@xﬁnneammmndemwmghsz mm, the packing fraction is-90%,.
mm have. a light coding system that makes it pomble to halve the number of photomultiplier

Q%smﬁulmmxulmd axial rmluﬁommmecenueofﬂwﬁeldafwcwmmcmred
wmm49mmd 10.5 mm mpecuvely Theima;etofsmaﬂ phantoms are also
,Amedxndmmeﬁd

mmm mmmmaxmummampmm JINR.






