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[pouecc perucTpauyu y-KBaHTOB, (-4acTULl WIH JNEKTPOHOB BHYTPEHHEH KOH-
sepcun (BBK) conposoxaaercs paaoM nobouHbIX 3QHEKTOB, TaKHX, KAK KOMNTOH-3¢-
(peKT, BOZHUKAIOLWMHA NPH B3aHMOICHCTBUH Y-H3NY4YCHHS ¢ BEICCTBOM, H MPOLECCHI
0OpaTHOro pacCesHWs ¥ CaMOIOIJIOLIEHA B PaJHOAKTHBHOM HCTOYHHKE, KOTODHIE
Haubosiee XapaKTEPHBl MPH PErUCTPAUMH EKTPOHHOIO M3IYUYCHHUS MU -4aCTHLL.
3TO NPUBOAMT K TOMY, UTO B JHEPreTHUECKUX CIEKTPaX MOMHMO CIIEKTPaIbHbIX JIHHHIH
PETHCTPHPYETCH TakkKe H POH CIIOKHOM GopMbl. Tak KaK KOHEHUHOM 1IEbLH U3YUCHHS
CHEKTPOB SAEPHOrO U3TyUeHHUs ABNACTCH ONPEACTICHUE IHEPTUH U HHTECHCUBHOCTH CO-
OTBETCTBYHOLIHX CMIEKTPAJIbHBIX THHHI, TO HCKIIKUEHHE MM NIPABUIIbHBIH yueT HOHO-
BOTO paclipe/ie/ieHus ABseTcs BaxKHO# npobiaeMoii. OcobeHHO BaxHa NpoLieAypa Kop-
PEKTHOrO BLIYUTAHMA GOHA [PH MPELIU3HOHHOM ONpe/IeNIeHHH IHePruil y-IMHHI, TakK
KAaK B TPHHLKIE, IOMHMO CTATHCTHUECKOIO, HE CYLUECTBYET KPHTEPHS KOPPEKTHOrO
BbIYMTAHHA QOHA NPH ONKUCAHUH (OPMBI JIMHHM ONPEIeSICHHBIM MOJIEILHBIM MpeCcTa-
BJIEHHEM: 3HAYEHUE JHEPIHH Y-JIHHUHK ABNAETCH UCTHHHEBIM IIPH KOPPEKTHOM BLIYHTA-
HHH QJOHa, a KOppPEKTHOE BLIYHTAHHE (1)0}{3 MbI MOMKEM [IPOBCCTH, €CJIX TOJILKO 3HACM
HCTHHHOE 3HA4YEHHE SHEPIHH Y-THHUU. U B 3TOM Cilyyae HUKAKHE FTAIOHHBIE HCTOUHU-
KH He T03BOJIAIOT PELINTh 3TY 3a7auy, Tak Kak ¢GOHOBOE paclpele/IeHUe 110/ ITaJIOH-
HBIMH V-JIHHHAMH 3aBE€A0OMO OYyJIET OTAHYATLCS OT (HOHOBOTO pacnpeefeHHs HCCAeay-
€MOro HCTOYHHKA.

3agauy HCKIIIOUEHHS KOMIITOHOBCKOIO pacipele/eHHs MOXHO PEWHnTh anmnapa-
TYPHBIMH WIH aHAJHTHYECKUMH cpeacTBamu. [IpuMepoM annaparypHeIX cpeacTB MO-
IYyT CIYKKTb CIOEKTPOMETPHI IOMHOIO OMTIOIIEHHS, KOMIITOHOBCKHE U AHTHKOMITTO-
HOBCKHe criexTpoMeTphl [1]. OaHako KaKIoMy THITY 3THX CIEKTPOMETPOB NPHCYILH
XapaKTEPHEBIE HEJAOCTATKH, KOTOPBIE CBA3AHBI C TEM, YTO HU B OJIHOM M3 HMX HE BO3MOXK-
HO HE TOJBKO IMOJHOCTHIO YCTPAHUTh KOMITTOHOBCKOE pacrpejenenue, Ho U obecrie-
YHTE €70 PAaBHOMEPHOE Oc1abiieHe BO BCEM IHEPreTHYeCKoM sinanazoHe. CyLuecTBeH-
HBIM HEJIOCTATKOM CTIEKTPOMETP MOJHOTO MOMIIOUICHHS SIBISETCS TAKKE HU3KOE SHEP-
reTHUECKOe paspellleHHe BCIeNCTBHE TOrO, YTO €0 MOMKHO Peanu30BaTh TOJNBKO C
HEOpraHHYeCKUMH CUMHTHIATOPaMH Gonboro oosema. M o6muM He0CTAaTKOM ITHX
CIIEKTPOMETPOB ABJACTCA UX JAOBOJILHO HU3KAS 3P PEKTHBHOCTD perucTpaLHu y-u3iy-



ACHHUA 1A3E JU1A CIIEKTPOMETPA [10JIHOTO MOIIOLIEHHA H aHTHKOMIITOHOBCKOLO CHEeK-
TPOMETPA, B Clly4ae, €ClM TPeOYeTcs CYLIECTBEHHO YMEHbIIHTS 3 ekt cymmuposa-
HH KaCKaJHBIX y-TTy4eH B KDHCTAJIC aHAIM3UPYIOLLEro JAETEeXTOpa.

AHAJINTUYECKHE METOIR yueTa (hoHa Pa3BHBAJIHCh B CBA3H C HEOOXOAUMOCTBIO
PCLICHUA 3314 H aBTOMaTHYECKOM PaclIH(POBKH Y-CIEKTPOB U OMpPEACIEHNA JHEPIHH
H HHTCHCHBHOCTH y-IHHHH, HAXOAALIMXCS Ha (POHOBOM pacnpeneneHud [2—6]. Oqun
3 IIOAXOOB, 06eCNEeYHBAIOLIHMI aBTOMATHYECKHI ITOKCK Y-JHHHH [IPH KOMIBIOTEPHOH
00paboTKe AMCKPETHBIX CIIEKTPOB, IIPHBEN K HCTIO/Ib30BAHHIO METOAA ABOHHOM pa3HO-
¢t [2]. B s3TOM ciiy4ae cTponnace byHKuMs
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Pric.2. a) HauanbHelH yyacToK y-cHekTpa 225 Ac. 0) y-cnekTp 225 Ac {cnektp
IBOFHOH pa3HOCTH — n = 1)

rae N :— YHCIIO OTCYETOB B COOTBETCTBYIOILEM KaHale. ITa GyHKLMA 3KBUBAJEHTHA

BUY BTOPOH IIPOM3BOAHOH JUIA HEMpPEPbIBHOH QYHKIIHH.



Pasperenne coBpeMEHHBIX BHICOKOI(EKTHBHBIX MONYNPOBOIHHKOBBIX Y-CIIEK-
TPOMETPOB HE MPEBBILIAECT HECKOJIBKHX K3B, Mo3TOMYy KOMNTOHOBCKOE GOHOBOE pac-
NPCACNAEHHE B NPEJEax Y-JIHHUH MOXHO, OYE€BH/HO, alllIPOKCHMUPOBATh JIHHEHHOIM
dyHKIHCH. B 3TOM Cilyyae HaXoKAEHHe BIOPOH MPOHM3BOAHOM 1A IKCIIEPHMEHTANL-
HOI'0 Y-CIIEKTPA I03BOJIAET CBECTH (POHOBOE pacmpeencHue K Hynwo. Ha puc.1 npuse-

JEeH Y-CIEeKTp 225 Ac, n3MepeHHbIi Ha nanapHom HPGe-netexrope, a Ha puc.2 —

npUMep MopoGHOro npeodpasoBaHHA, MPOBEACHHOIO IS HAYaJLHOIO YYacTKa 3TOTO
CIEKTPa I10C/E NPOLETYPHl HAXOXKACHHA BTOPOi pasHocTH. BHaHO, 4To mocne Haxo-
KIECHUA BTOPOH Pa3HOCTH (OH KOMIITOHOBCKOTO PacIpee/IeHHs CTAHOBUTCS PABHBIM
Hymo. OHaKO NPK HCMONIB30BAHHH NOAOGHOTO NOAXOMA IIPOMCXOMHUT CYLLECTBEHHOE
YMEHBIICHHE MHTEHCHBHOCTH Pac4eTHOH y-TMHHH, YTO CKa3blBA€TCS HAa TOYHOCTH
ONPEACNCHHA €€ JHEPTHH H BBI3bIBAET HEOOXOUMMOCTb BBEEHHSA [IPOLELYPBI CITTAXKH-
BanHi. [Ipouenypa criaxuBaHUs NO3BONAET MOBBICHTH YYBCTBUTENBHOCTb CIIEKTPO-
METPa 3a CHET yCPeAHEHHs CTAaTHCTHYECKMX QUIYKTyaLMit, XOTS NPH 3TOM yXyauaercs
paspelieHue CIEKTPOMETpa.

M30exaTh M0TepH YyBCTBHUTENLHOCTH CIIEKTPOMETPA M 1aXKe YBETUYHTD €€ MOY-
HO NPUMEHHB METOA NMpeoOPa3oBaHHs Y-CEKTPa, KOTOPbIt MOXKHO YCIOBHO Ha3BaTh
kBasuandepeHunposanueM. MeTon aHajornueH npoueaype audodepeHUMpPOBaHUSA
AYCKPETHOTO CIIEKTP2, KaK B PACCMOTPEHHOM paHee Ciy4ae, KOrAa POUCXOJWIO Bbl-
YHTAHHE U3 COACPHKHMOrO KaHajla C HOMEpOM 7 COePXKHMOT0 KaHasia C HoMepoM i + 1
B npeayiaraemMoM MeTo/ie NPOH3BOANTCA BEIYMTAHHE M3 COAEPKUMOI0 KaHAa C HOMe-
POM [ COIEP>)KHMOTO KaHasa ¢ HOMEPOM i + i, Iie 3HaUeHHE N PABHO IUMPHHE Y-THHHH
Ha N0/10BHHE BBICOTHI. IIpH TaKOM MOAX0/IE HCMOMIB30BAHO ANPHOPHOE 3HAHHE GOPMBI
nuHuH.  PopMupoBaHue kBa3HAU(HEPEHIHANBHOTO CIEKTpa MPOU3BOAMTCSH aHAJIO-
I'HYHO OPMHPOBAHMIO CHEKTPA JBONHON PasHOCTH

S;i=N; =(Niyg *Nign )+ Niuur-

3ra npoueypa NO3BONAET OCYIECTBHTH NOMCK CIAOBIX O HHTEHCHBHOCTH JIH-
HHi B IPHCYTCTBHH OHA H CTATUCTHYECKMX QUIYKTyalui, Tak KaK B JaHHOM CJly4yae
IPOUCXOAUT (OPMHPOBAHHE CIEKTPA KOPPEIHPOBAHHBIX COOBLITHI. OueBHAHO, YTO
NpH JBOHHOM KBa3uAu(pepeHIHPOBaHHH He NPHCXOAUT NOTEPH YYBCTBHTEIbHOCTH
cnektpomeTpa. Ha puc.3 npuseneH pesynsrar (BOHHOrO KBasuauddepeHIMpoBaHUs
AJIs1 AHTEHCHBHBIX Y-JIMHHH UL TOTO XK€ Y4acTKa CIEeKTPa, YTO ¥ Ha PHC.2.

Ha puc.3 BUAHBI CTPYKTYpHBIE OCOGEHHOCTH, BO3HUKAIOLIHE TIPH GOPMHPOBAHHH
kBasHAHGYEepeHUHANBHOTO CIIEKTPA, MUIA Y4ACTKA CIIEKTPA C Hepa3peleHHBIMH JIMHHI-
amu. Ha puc.4 npeacrasnen yyactok copMHpOBaHHOTO CNIEKTPa, BKTIOYAOLIETO Ma-
NIOMHTEHCHBHbIE OAMHOYHbIE IHHHH HA KPAKO KOMIITOHOBCKOTO pacnpeneneHus. JBo-
HOe KBasHAHbdepeHUHPOBAHHE Kpas KOMITOHOBCKOTO PACHpeneieHUs NPHBOIUT K
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Puc.3. a) Hauanbubiii yyacTok y-criekrpa 225 Ac, 6) y-cnexrp 225 Ac {nocne
KBazHaH(pdepeHUHPOBaHHA — n = 6)

ROABJICHHIO NPH n = 750 XapakTepHOro nepenaja, COOTBETCTBYIOLIEr0 BHY IEPBOIi
NPOU3BOAHOM. Ha puc.5 npeacTtasieH TOT e y4acTOK CIIEKTPa, YTO H Ha puc.4, OT/NH-
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LUHPOBAHHA — 1 = 6)

HAIOLUKMHCS OT HErO TOJILKO TEM, UTO B KBasHAH((hepeHUHATbHOM CIIEKTPE UCKITIOYEHB!
OTPULATE/ILHBIC KOMITOHEHTBI NHHUHK. TIpHBeIeHHBIH PUCYHOK HATIAAHO JAEMOHCTpPH-
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Puc.5. Y4acTtok y-cnekrpa 225 Ac (B norapudmuueckom Macurabe — lgN ;). a) Opuru-
HaJIbHBIH YYaCTOK CNEeKTpa, 6) kBa3zHAHdepeHLHANTBHBIA BHI CIIEKTPa

PYeT BOBMOXHOCTH MO HACHTH(QHKALUH MAaTIOMHTEHCHBHBIX JIHHUHA B Npeaenax cTa-
THCTHYECKOIo pa3bpoca Touek GOHOBOIO pacipeAe/eHHUS.

Takum obpazom, Meton keasuauddepeHUHpOBAHHA:

1) npuBen k GaKTHYECKH NOTHOMY YCTPaHEHHIO HOHA KOMIITOHOBCKOIO pacrpese-
NleHMs O[] Y-NHHUAMH, T.€. [O3BO/IHI MOJYYHTh AHTHUKOMIITOHOBCKHE CIIEKTPBI Y-1Ty-
ueH (3a HCKIIOYEHHEM TOYKH nepernba Ha Kparo KOMITOHOBCKOIO pacnpeIesieHHs ), H
obecneyust BOIMOXKHOCTh TIPHMEHEHHS €AMHON NPOLEAYPbI OfIpee/ieHHsS HHTEHCHB-



HOCTH M JHEPTHH Y-THHUHA 0€3 HCNONB30BAHMA PA3IHYHBIX BADHALIHI IPeACTABICHH S
0 GOpMe JIMHHH H BHIYMTAEMOro GOHA (koucrama, 3aBHCHMOCTEL B BUJE NOJIHHOMA M
T.[.) 1715 Pa3HbIX YYaCTKOB CIIEKTPa, CO3/1aBas, TAKUM 00pa3oM, YCIIOBHs 11 HpEeLH3H-
OHHOTO OIpEe/EeNCHUS SHEPIHH OAUHOYHOM - THHHH;

2) onpesiefeHUE LEHTPA TAKECTH Y-NTHHHH CBEJI K HAXOKICHHIO LEHTPa TKECTH
COOTBETCTBYIOLLETO PACPEACIICHHA, JISKALIETO MEXY OTPHUATEILHBIMU Y6NETHEI-
MH KOMIIOHEHTAMH y-IHHHH B KBasuAUepeHLHanbHOM CrieKTpe, 6e3 npuBneveHns
KaKoro — jiH00 MOAENLHOro npeAcTaBieHus o GopMe NHHHI

m m
Nym = Z miN;/ Z N;.
i=k i=k
II€ AMANa3oH k& — m COOTBETCTBYeT 3HayeHueM N ; )0,

3) yBenuuna aMuIHTYRy y-1uHui Ge3 yBenHueHHA ypoBHA QOHa;

4) pan KpUTEpUA MOHOXPOMATHYHOCTH IMHUH — B CJIy4dae CHMMETpH4HOH dop-
MBI OIMHOYHOH y-TTHHHU AyOseTHBIE KOMIIOHEHTHI V-JIHHHH B OTPHLATENBHOMN 061aCTH
JOKHBI HMETH OXMHAKOBBIEC aMIUTHTY/II, @ €CIIH aMIUIMTYAbI AYOJETHBIX KOMIIOHEHT
PasHbLIC, TO ITY JIMHHIO CIIEAYET OTHECTH K IMHHUAM CO CJIOXKHOH CTpyKTypoit. CBuze-
TENLCTBOM CIIOXHOH CTPYKTYPBI IMHHH NIPH PABHAIX AMIUTHTYaX KOMIIOHEHT OTPHLA-
TENBHOIO Ay0ieTa MOXET TakKe CIYXKHTh PACCTOAHME MEXLY OTPHLATEIBHBIMU KOM-
MOHEHTAMH, NPEBbIUAIOIIEE YABOSHHYIO IUIHPUHY JIHHUY;

5) TaK KaK B OCHOBE [10[XO/1a JIEXHT NPEICTABIIEHHE O CTAHAAPTHOM tbopme nu-
HHH, TO OH MOXKET NPUBECTH B PANE CIIy4aeB K BLIABIICHHMIO CNaObIX [0 HHTEHCHBHOCTH
Y-NIMHHH, T.¢. K OOHAPYXEHHIO YIIOPANOYHOrO pacipele/icHHA TOYEK Ha Xa0THYECKOM
($OHOBOM pacnpe/ie/ieHIH;

6) N03BOJIAET TaKXKe MPOBOANTL ABTOMATHYECKHI MOMCK Y-JIMHHHA [IPH KOMITbIO-
TEPHOH 00paboTKe 3KCHEPHMEHTANbHbIX QAHHBIX,

MOoXHO TaKKe OTMETHTD, 4TO B poliecce GOPMHUPOBAHUA KBasHAHPPEPEHLIHAIb-
HBIX CIIEKTPOB HCIIOJIL3YETCS TOJNLKO OJIMH NapaMeTP — IIHPHHA Y-THHHH.

OnHako NpHMEHEHHE IaHHOTO MeToNa GOPMUPOBAHHS Y-CIIEKTPOB MPHUBOIMT K
HEKOTOPOMY CYXeHHI0 HHPOPMATUBHO#H 06nacTH, 06ycnoBaeHHOMY NpoLERYpoii hop-
MHMpPOBAaHHA Y-CHEKTPa. 3aMETHM, YTO HaKTUYECKH MOHOE Pa3lie/IeHHE Y-UHMH B KBa-
3UAMQPEPeHUNANBHOM CIEKTPE MPOUCXOAUT, ECIIH LEHTPb! THHKECTH JIMHHH OTCTOST
HE MEHEeE eM Ha TPEXKPATHYI0 MIHPHHY Ha MOJYBLICOTE JIMHHU, T.€. IPH Pa3pelicHHH
cnekTpoMeTpa B 2 k3B 510 6ynert coorBercTBOBaTH 6 K3B. Ho npu 310M CIEAYET OTMeE-
THTB, 4TO M B Cjly4ae CTAaHAAPTHOIO [TOAXO0/A NPY ONpPEAEICHUH 3HEPTUH 1 HHTEHCHB-
HOCTH CNEKTPaJIbHON JIKHAM TaKoKe TpebyeTcs pacLudpeHHe CeKTPanbHOM o6nacTy 3a
npelenbl 06MaCTH, 3aHATOH JIMHUEH, 1713 ONpesieNeHns U y4eTa GOHOBOro pacnpenene-
HUS (101 M3y4aeMoH JtiHuei. Pasnnyune xkanuGpoBOK 1O SHEPrHH M 3PPEKTUBHOCTH
PErHCTPALMH Y-U31y4€HHUS /1S MPOCTBIX ¥-CNEKTPOB H CHOPMHUPOBAHHBIX CIIEKTPOB,



TONY4EHHBIX METONIOM KBasuauddepeHunpoBaHus, TpebyeT GopMHPOBAHHS AOMION-
HHTENbHEIX KaNMHOPOBOuHBIX KBasumM(depeHUMansHbix crekTpoB. [Ipn amanmze
YYacTKOB Y-CIIEKTPOB CO CJIOXHOH CTPYKTYpOi mHOTpefyeTcs MCHONb30BaHHE CTaH-
AApPTHHIX METOAOB 00paboTKHU y-CNEKTPOB.

IIpennaraemblii METOA MOXET GBITh IIPHMEHEH IUI IPELU3HOHHONO ONpEeNEeHHs
SHEPrHH U MHHTEHCHUBHOCTH OJIMHOUHBIX Y-NIHHUIA, 2 TAKOKE NMPH H3YYEHHH CIEKTPOB He-
H3BECTHBIX y-nmy4eil. JIpyrod o6nacTeio NpUMEHEHHA METOA MOXET CTaTh aKTUBALH-
OHHBIH aHAJIM3, T2K KaK B 3TOM Clly4ae HEOOXOTMMO 3HaTh TONLKO opMy KBasuandde-
PEHLHANLHOIO CIIEKTPa ONPEAENEHHOrO PAAHOAKTHBHOIO H30TONA I HCTIONb3YeMO-
ro cnekrpomerpa. CyluecTBeHHOe ympouleHHe (GOPMbI Y-CHEKTPa MO3BONSET
MCIIONB30BaTh MONOOHLIH MOAXOA TAKXKe NPH KCIpecc—aHanu3ax y-ciekTpos. [ToMu-
MO 3TOTO pacCMaTpHBACMbIH METO MOXKET HAHTH NPHMEHEHHE LI UCKIIIOYEHHS Y-,

Bt-u B -hoHa, 3aperucTPUPOBAHHOTO MONYIIPOBOXHHKOBLIMHU JETEKTOPaMH HIIH
MarHUTHHIMU CIIEKTPOMETPAMH, NPH PErHCTPALIMH 3IEKTPOHOB BHYTPEHHEH KOHBEp-
CHH. ‘

ABTOpbI Npu3HarensHbl B.M.Qomuneix u L1 ManukoBy 3a coneiicteue B paGorte.
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PaccmoTtpen MeToa GopMHpPOBAHUA aHTHKOMNTOHOBCKHX Y-CIIEKTPOB, B OCHOBE
KOTOPOI'®  JISKHT Mpouecc KaasHAM(PepeHUMPOBAaHHA OKCHEPHMEHTAIBHBIX

Y-CIIEKTPOB, OCHOBAHHBINA Ha YYETE IUMPHHbI Y-TTHHIH.

Pabota BbinondeHa B Jlaboparopuu sizepusix npobiem OUSH,

Hpenpuut O6bCAHHCHHOrO HHCTUTYTA ANACPHBIX HCCAenoBaHui. [lyOna, 1999
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An Anti-Compton Gamma Spectrum Formation
by Quasidifferentiation Method

An anti-compton y-spectrum formation method is considered. The method is
based on quasidifferentiation of experimental y-spectra with regard for the y-line
width. It can be used for precise determination of energies of single y-lines and for
processing of the data at activation analysis.

The investigation has been performed at the Laboratory of Nuclear Problems,
JINR.
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