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CttcTeMaTH'!eCKHe HCCJie,!l0BaHlll pa,!lHaUHOHHOH CTOHKOCTH IIJiaCTMaCC0Bb!X 

CUHHTHJ!llilT0p0B, II0,!lBepralOIUHXCll 60Jibll!HM pa,!lttaUH0HHb!M Harp)'3KaM, HMeIOT 

,!leCl!THJieTHIOIO HCT0pHIO [l]. Heo6XO.!lllMOCTb 3TllX pa60T Bbl3BaHa C03,!laHHeM H0B0ro 

II0K0JieHlll ycKopttTerreil:, Ha K0T0pb!X .!l0CTyrr K 3KCIIepHMeHTaJibHOH ycTaH0BKe 

rrpaKTH'!eCKH 3aKpb!T Ha Bee BpeMll rrpoBe,!leHlll 3KCIIepttMeHTa, .!lJIHTeJibH0CTb KOT0poro 

M0JKeT 0Ka3aTbCll II0pll.!lKa ,!leCiTll JieT. 3a 3T0 BpeMll CYMMapmlll .!l030Bal! Harpy3Ka Ha 

rrp11Me1U1eMb!e CUHHTHJIJlllT0pbl M0lKeT ,!l0CTH'lb 3Ha'!eHHil: 100 Mpa,!l. 

IlrraCTMaCCOBblll CUIIHTllJIJillTOp rrpe,!lCTaBJ!lleT co6oil: MaTp11uy, B K0T0poil: pacrnopeHbl 

CUHHTllJIJillUH0Hl!b!e .!l06aBKll, rrpeo6pa3yrorune 3Heprnl0 B036YlKJ:leHlll MaTpllUbl B 

o6rracTh crreKTpaJibHOH 'IYBCTBllTeJibH0CTll cpOTOIIptteMHHKa. lfcCJie,!lOBaHlll 

CUHHTHJIJlllT0p0B, II0,!lBeprmHXCll 60Jibll!HM pa,!lHaUH0HHLIM Harp)'3KaM, 3aKJIJO'!aJOTCll B 

H3MepeHlllX OilTH'leCKOH rrp03pa4H0CTll HJ!ll crreKTp0B rrornorueHilll MaTpllUbl, a TaKlKe 

CBeT0B0ro Bb!X0,!la [1-3]. 
TipaKTH'!eCKll 0.!lH0BpeMeHH0 C llCCJie,!l0BaHilllMll pa,!ll!aUHOHHOH CTOHKOCTll 

rpa,!lHUll0HHb!X CUl!HTllJIJillT0p0B Ha'!aJICll aKTllBHblll II0HCK ll llCCJieJ:(0Bam1e. pa3Jll!'!Hb!X 

xapaKTepttCTl!K H0Bb!X CUllHTHJIJlllUl!0HHb!X .!l06aBOK ll crroco6oB . IIOBblllleiilll 

pa,!lttaUHOHHOil: cToil:Kocrn CUHHTHJIJlllTopoB [ 4-10]. CcbIJIKH Ha rry6nnKaunn rro 

HCCJie,!l0BaHlllM pa,!lttaUIIOHH0H CT0HK0CTll IIJiaCTMaCC0Bb!X CUIIHTHJIJlllT0p0B M0lKII0 

Hail:TH B [1-10]. Xorn B pll.!le pa6oT eCTb yrr0Ml!HaHIIe l! 06 llCCJie,!l0BaHlllX He T0JibK0 

cneKrpoB rrornorueHlll, HO ll crreKTp0B JIIOMHHecueHUllll [3,11], pe3yJibTaTbl 

HCCJie,!lOBaHHH B 3TllX pa6oTaX He rrpnBe,!leHhl. 

BMeCTe C TeM ll3Y4eHne crreKTp0B JIIOMHHecu:euunn o6pa3U:OB II0CJie pa,!lttaU:l!0HH0ro 

06rrY4eHilll u cpaBHeHne nx co crreKTpaMu ueo6rrY4eHHbIX o6pa3U:OB M0lKeT ,!laTb uenHyJO 

HHcpOpMaU:HIO 0 npoueccax PMHaUH0HH0ro II0BpelK,!leHilll CUl!IITHJIJlllT0p0B. Tiol!CHHM 3T0 

yrneplK,!leune rrpHMepoM. 

lfccJie,!lOBaHml l!3MeHeHilll BpeMeHH Bb!CBe'!ttBaHlll CUllHTHJIJlllTOp0B B 3aBHCHM0CTll 

OT K0HU:eHTpau:nu CUHHTHJIJlllUll0HHb!X .!l06aBOK [12] II0,!lTBep,!ll!Jlll rnrroTe3y 0 

11epa,!luauttoHH0M xapaKTepe nepe.!la'ltt 3Heprnn OT paCTnopnTeJ!ll K nepBoil: 

CU:HHTllJIJillUHOHHOH .!l06anKe C II0CJie,!lyJOIUHM pa,!luaunoHHb!M rrepeX0.!l0M K CMeCTl!TeJIIO 

crreKTpa. B Ka'!eCTne rrepnll'!Hb!X .!l06aBOK l!CII0Jib308aJillCb TepcpeHl!Jl (pTP)' 

cpeHHJI6ttcpeHHJIOKCa,!llla30JI (PBD), a n Ka'!eCTBe CMeCTHTerreil: crreKTpa rrpHMelUIJICll 

.!lHcpenHJireKcaTpneH (DPH) n .!lttcpeHl!JIOKCa3oJil!Jl6eH30JI (POPOP). Bh!BO.!l o 

pa,!lHaUH0HH0M MexaHH3Me rrepe;:ia'IJI 3Heprntt CMeCTllTeJIIO cneKTpa OT rrepnll'IH0il: 

.!l06anKH 6bIJI C,!leJiaH Ha 0CHOne Toro rpaKTa, 'ITO npeMll Bb!CBe'!HBaHHll CUIIHTHJIJlllT0pa He 

3anHCHT OT K0HUeHTpaU:llll BT0pll'IHbIX .!l06aBOK. CaM 3KCIIepnMeHT .!l0B0JibH0 CJI0lKeH II0 

ero pearru3aUHH. 

Tipl!Mb!M 3KCrrepHMeHTOM, BblllBJ!lllOIUl!M pa,!lnaunoHHblll MeXaHII3M rrepe,!la'lll 3Heprnu 

OT rrepnll'IHOH .!l06anKll K CMeCTllTeJIIO crreKTpa, llBJllleTCll l!CCJie,!lonaHHe crreKTpon 

JIIOMHHecueHUllll TaKOH Cl!CTeMbl, KaK pacrnoplITeJib-IIepntt'IHal! .!l06aBKa- CMeCTIITeJib 

crreKTpa B T0HKllX o6pa3uax. BepOllTHOCTb rrornorueHilll ll3JIY4eHill1 rrepBII'IHOH .!l06aBKll 

CMeCTIITeJieM crreKTpa Marra n TOM CJIY4ae, eCJIH T0JIIUHHa 06pa3ua C0CTaBJilleT ncero 

HeCK0J!bK0 MHKp0MeTp0B. TaKtte HCCJie,!lonaHlll 6bIJil! BbIII0JIHeHbl llaMll paHee [13-15]. 
Ha puc. 1 II0Ka3aHbl crreKTpbl ll3JIY4eHill1 CUIIHTIUIJlllT0pa Ha 0CHOBe II0JIIICTHporra 

T0JIIUHH0il: 0K0JI0 1 MKM. Itepnll'IHOil: .!l06anKoil: llBJ!llJICll pTP (2% OT Beca M0H0Mepa 

cTttporra), nTOpH'IH0il: .!l06anKoil: crrylKl!Jl POPOP c K0HUeHTpauHeil:, panHoil: 0,02%. 
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Pnc.l. CneKTp H3Jlyqemrn nneHKH Cl..\HHTIUIJUIT0pa Ha 0CH0Be Il0JIHCTHpona C .1.l06aBKaMH 

pTP H POPOP. JleBb1t'1 MaKCHM}'M - H3Jiy"leHHe pTP, npaBbiil - .1.lByrop6uiI n11K -

HIDyqem1e POPOP 
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P11c.2. CneKTpbi H3Jlyqemrn 0,!lH0ro H Toro )Ke o6pa31..\a TTJieHKH Cl..\HHTHJIJlllT0pa ,1.\0 

o6nyqeHHll Y<l> (CTTJIOllIHall KpHBall) n cneKTp nocne o6nyqeHHll (nyHKTHpHall KpHBall) 
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P11c.3. CneKTpbI H3Jiyqettllll TTJieHKH nom1cn1pona .1.l0 11 nocne 06JIY1IeH11ll. Pe3yJibTaT 

06JIY1IeHHll - Il0llBJieHHe Ill!Ka C MaKCIIM}'M0M B o6JiaCTII 470 HM 
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PHc.4. CneKTp 113JIY'leHHll TTJieHKH Cl..\HHTIUUUIT0pa Ha 0CH0Be nom1cn1pona C J.l06aBKOii 

pTP. JleBbiil n11K - HJJIY1IeH11e pTP, npasb1ii w11poK11ii m1K - HJI1Y1Ie1111e 

Il0JIIICTHp0Jia 

P11c.5. CxeMa cneKTpaJibHblX IICCJie,1.\0BaHIIII T0HKIIX o6pa31..\0B CWIHTIU!JlllT0p0B 

F 0 

A 
B 

P11c.6. CxeMa pac'-leTa IIHTeHCIIBH0CTII JIIOMl!Hecl..\eHl..\llll o6pa31HI Ps ' perm:Tp11pyc~10ii 

cpornnpHeMHIIKOM F 

0.4 

0.3 

0.2 

0.1 

0 ,_:_-:.--;-:c:-,:.cJ p 

0 5 10 15 20 25 
P1-1c.7. 3aBI-ICI-IMOCTb HHTeHCI-IBH0CTH JII0Ml1llecw:mm11 llJleHKII Cll[IIITIUU]llT0pa 

Koop,u11HaTbl B,1.\0J!b ee TT0Bepx11ocn1 ).\Jill CJiy<lall, mo6palKCIIIIOl"O Ha p11c. 5 
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Ilpttcyrcrntte H3JIY'{eHIUI Tepcpemma B npttBe).leHHOM cneKTpe llBJUieTCll npllMhlM 

110).lTBep)KJleHHeM Toro, '!TO nepe,l.la'la 3HeprnH CMeCTHTeJIIO cneKTpa HOCHT 

ll3JIY'{aTeJibHhlH xapaKTep. Ha pttc.2 110Ka3allhl cneKTpbl 0).lHOro H Toro lKe o6pa3ua ).lO ll 

IIOCJJe o6nyqeHHll YJJbTpacpHOJleTOM (Y<l>) PTYfHOH JJaMIIbl. O6nyqeHHe 3TOro o6pa3Ua 

npHBeJIO K ,l.lerpa.uauHH JIIOMHHecueHUHH CMeCTHTeJJll H poCTy 113JIY'{eHIUI TepcpeHl1Jla, 'ITO, 

B CBOIO oqepe.l.lh, llBJJlleTcll 110).(rneplKJlem1eM 113JJY'{aTeJ1b110ro cnoco6a nepe).(a'lH 3Hepn111 

OT pTP K POPOP. 

Ha pttc. 3 noKa3aH cneKTp 113JJY'{eHHll nJJeHKH nom1cTttpona npu BOJ6ylK).(eH1111 

JIIOMHHecueHUHH Y<l> C ).lJIHHOH BOJ!llbl 254 HM ).lO H IIOCJJe ee 06nyqe11Hl1 Y<l>. PucyHOK 

CBll.!l:eTeJJbCTBYeT O rny6oKHX 113MeHeHHllX, npo11cxo).(ll!UHX B o6pa3ue 110).l ).(eHCTBHeM Y<l>· 

o6nyqemUI. Ilorne o6nyqeHI1ll B cneKTpe 110llBl1JICll IIHK B ).lJIHHHOBOJIHOBOH o6JJaCTH. 

Ilo3TOMY ).lJlll IIOJIHOro IIOHHMaHHll npoueccoB ).leCTPYKUHH IIOJIHMep110H MaTpllUbl 

He).lOCTaTO'lHO llCCJJe)lOBaTb cneKTpbl nornomeHHll, KaK 3TO C).(eJ1a110 B In j , a 

11eo6XO)lllMO ll3Y'{HTh ll cneKTpbl HJJJyqeHHll o6pa3UOB ' pnc. 3 ' 
110).lBeprllll!XCll pa,u11au110HHOMY 06nyqe11HIO. EcTecrne11110, Heo6xO).lllMO 113Y'{l!Tb cneKTpbl 

H3JlyqeHHll TOHKIIX o6pa3UOB B JaBIICIIMOCTII OT IIOJJyqeHHOH o6pa3UOM ).(03hl H B 

JaBl!CIIMOCTII OT speMe1111 BOCCTaHOBJleHIUI. 

8 cneKTpax 113JIY'{eHHll CUHHTHJIJlllTOpOB Ha OCHOBe IIOJIIICTHpona H pTP, 110).lBeprll!HXCll 

).lJIHTeJlbHOMY Y<l> 06nyqe111110 (p11c. 4 ), B 11e60J1bll!Oii ).(03e 11a6JJIO).(aeTCll H3JJY'{eHl!e 

non11crnpona [ 14]. 

B cneKTpax co CMeC:n!TeJJllMII 113JIY'{eHl!e II0JIIICTHpona npl!X0)lHTCll Ha o6naCTb 

113JJY'{eHHll CMeCTHTeJlell II syan11pyeTCll l!X 113JIY'{eHHeM: 3TH pe3yJJhTaTbl IIOMIIMO 

).(eM011CTpau1111 113nyqaTeJ1b11oro npouecca nepe,l.la'lH 311eprn11 CBll).(eTeJJbCTBYIOT o .l.lByx 

cpaKTax. IlepBbIH H3 1111x: B CUIIHTl1JIJlllT0pe MaTp11ua 3am11maeTCll OT ).(eCTPYKUIIII 

6naro,l.lapll JIIOMl!HecueHTI-lbIM ).lo6aBK3M. BTopoA - . BpeMll lKll3Hll B036yJK).(eHHOro 

C0CTOllHHll MOJleKyJJhl nom1CTHpona 60JJbllle BpeMe1111, He06XO).(llMOro ).lJlll nepe,l.l3'lll 

31-1eprn11 B036ylK).(eHl!ll MOJJeKyJJhl II0JIIICTl!p0na K CUIIHTHJIJlllUIIOHH0H ).l06aBKe. Ilmnol\iy 

BepOllTH0CTh ).(eCTPYKUIIII IIOJIIICTl!pona B np11cyrcrn1111 CUIIHTHJIJlllUIIOHllblX ).(06aBOK 

yMellbll!aeTCll. 

KaK yseJJll'lriTb cneKTpaJJbHYIO 'lYBCTBl!TeJJbHOCTb, K0T0pal! 1103B0JIHT IICCJJe).lOB3Tb 

TOHKl!e o6pa3Ubl? 

IlyCTb 113 II0JJl!poBaHHYIO KBapuesyIO nJJaCTIIHKY (Si - p11c. 5) HaHece11a T0HKall nJJeHKa 

CUIIHTHJIJll!T0pa ( Ps ) . Hx 0TH0CHTeJJhHbIH II0KaJaTeJJh npeJI0MJJeHHll n = 1. 1. 
PacIIOJIOlKHM IlJl3CTHHKy TaK, 'lT06hl rpaHHUa pa3).(eJJa Ps-Si 0Ka3anacb B).l0Jlb JIHHHII ab, 

orpa11Hq1rna1ou1eA anepTypy cneKTporpacpa H coe).lHHllIOIUett KpaA 06oeKT11Ba 

cneKTporpacpa (Ha p11c. 5 He IIOKa3aH) C meJJbIO Si . l13JJY'{eHHe Ps B036ylKJlaeTCll 

ynbTpacjJHOJJeTOM UF,na).laIOIUHM Ha nJJaCTllHKY HOpMa'lbHO K Hett. BJIOJ!b 3TOH JIIIHHH Ha 

o6beKTHB nona,ueT 113JJyqemIe CUHHTHJIJlllT0pa, IIa).laIOIUee Ha rpa111Iuy Ps-Si IIO).l 

npe).(eJlbllblM yrnoM na,ueHllll (OKOJIO 65°). C .l.lpyroH CTOp0Hhl, anepTypa orpa1111qeua 

Jllllleii ed. l13JJY'{eHHe B TeJJeCH0M yrne C Bepll!IIHOH 8 II0JIHOCTbIO JaII0JIHlleT BCIO 

anepTypy (06J1acn1 1 H 2 puc. 5). B TenecH0M yrne c sepll!HHOH A mnyqeune 3anon11lleT 

anepTypy Jllllllb qacnl'lH0. Ha pnc. 5 '.HOT yron 3all!TpHX0BaH If o6o3Ha'leH KaK 

o6naCTb I. OueHl!M BeJll!'lH!fY 113Jly<Iemrn nJJaCTHHKH CUIIHTlUJJlllTOpa Ps, 
pernCTp11pyeMyIO cjJoTonpneMHIIKOM F. _ BeJJH'll!Ha 113JJY'{eHllll, uanpaBJ1e1-111e K0TOporo 

COBIIa.uaeT C HanpaBJieHIICM JIY'leii, npOX0).(llIIIIIX _qepe3 _TQ'lKY A ( p11c.. 6 ), 

11po110plH!OllaJlh1Ja IIJIOIU3.UH TpeyroJJbHHKa C sepllll!HOH A To lKe OTH0CIITCll K 
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113JIY'{eHHIO, OTHOCl!IUeMycll K T0'lKe B . I13Jlyqe1-1ue, 11).(ylUee 113 T0'lKll C, 6y).leT y<!TeH0, 

T0JJhK0 ecn11 ero 1-1anpaBJ1e1111e neJKIIT Ha nyqe, rrpoxo).lllmeM qepe3 T0'lKY A . 
BepHeMCll K puc. 5. IlocTpOHM 3aBl!CHM0CTh BeJIH'll!Hbl 11J101Ua).lH TpeyroJihHHKa S(x), 

o6pa30BaHHOro YKaJaHHblM Bhlll!e cnoco6oM, OT K00p,l.lHHaTbl Ha 0CII OX. Ilpo,l.leJiaB 

TaKyIO JKe Bbl'lHCJIHTeJJhHYIO onepaUIIIO ).lJlll 11JleHKII Ps ' pacnonmKeHHOH B).lOJlh IUeJIH 

cneKTporacpa, IIOJIY'{IIM CYMMap1JyIO BeJIH'llltty perncTpupyeMoro 113JIY'{eHHll cr ).lJlll 3TOro 

CJIY'{all. Tor).la I(x)=S(x)/cr eCTb HHTeHCHBH0CTb 113Jly"leHl!ll ll OTHOCIITeJJhHhlX e).ll!HHUaX. 

L{Jill CJIY'{all, npe,l.lCTaBJJeHHOro Ha pnc. 5,. IIOJJY'{eHHall TaKHM o6pa30M 3aBHCHMOCTh 

noKaJaHa 11a puc. 7. 
I1merpuposa1-111e (CYMMHposa1-1ue) 110 K00p,l.lHHaTe X B).l0Jlb ncero CUIIHTHJIJlllTOpa ).laeT 

BeJJll'lllHY CYMMapHoro perncTpupyeMoro 113JIY'{eHIUI CUIIHTHJIJlllTOpa z:I(x) B 

OTHOCIITeJJhHblX e).lHIIHUaX. C yqeT0M OTpalKeHHll 113JlyqeHl!ll npu na,n;eHHll Ha KBapuenyIO 

11J1aCTHHKY Ha rpa1-1nue pa3).leJia Ps - Si Mb! HMeeM 20 - KpaTHhIH BhlllrphIIII. Ynenuqe1-111e 

).lJIHHbl 11JlaCTHHKI1 C 1-1a1-1eceHHOH 11JleHKOH CUHHTHJIJlllTOpa npHBO)lllT TOJlbK0 K 

Me).lJleHH0MY pocTy perncTpupyeMOro ll3JIY'{eHl!ll (pHc. 7). 

Ilp11Be).leHHhlM BbIIIIe pacqet0M II0Ka3aH 0).lllH ll3 B03M0lKHbIX cnoco6os pa3Mememrn 

11JlaCTHHKI1 Si. B peaJJbHOH cmyaUHH ).lJlll IIOJIY'{eHlUI cneKTp0B 0IITHMaJJhH0e IIOJIOJKeHHe 

11JlaCTllHKll HaXO).lllTCll 3KcnepHMeHTaJJbH0 ee II0BOp0T0M 0TH0Cl!TeJJbH0 IUeJJII 

cneKTpoMeTpa. 

CneKTpaJJbHble HCCJle).lOBaHllll T0HKHX o6pa3UOB 11JlaCTMaCC0BbIX CUHHTHJIJlllT0pOB, B 

K0T0pbIX Bep0llTH0CTh rrornomeHllll KOpOTKOBOJIHOBOH qacTH cneKTpa Mana, B C0CT0llHllll 

npOJJHTb CBeT Ha npouecCbl, npOHCXO).lllJUHe npu pa,l.lllaUH0HHOM IIOBpe)KJlel!llll 

CUHHTHJIJlllT0pB. 

Pa6oTa BblII0JIHeHa rrpu IIOMeplKKe PocCHHCKOro cpoH,l.la cjJyll).l11MeHTaJJbHhlX 

uccne).loBaHHH ( npoeKT N 96- 02- 17927 ). 
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illaqJpa110B M.n. , . 
0 11eo6xo):(HMOCTH HJytieirn~ TOHKHX o6pa3UOB npH Hccnen0Bai1im · 
panuaUJIOHHbJX IIOBpe)Klleimii. B nnaCTMaCCOBblX CUJIHTHJimITopax .. 

'. .. . - - . . ·\• ---· . . < 

. llJI~ :· BWl~-Hel!H~ npouecc~•~ -pa,nuaUJIOllllblX IIOBpe)KJl~l;HH llJiaCTMaCCOBblX · 
cumn1:tnn51iopos noKaJa11a· 11e.06xom/M.oCTb 11:1yqe111151 He T()JlbKO cneKTpoB norno
JUeHH51;. 110 H cileKTpOB HX H3Jl)"leHH51. llJI51·:noro H)')KII() npOBOllHTb' JICCJienosaHH51 
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To clarify· the radiation damage processes .in plastic,scintillators,it is necessary 
_to stud~ n.CJt only. th_eir transmission hut_ emission spectra.-That is· why thin. samples' 
are to be studied. A method to focrease the spectral sensitivity has been .motivated 
and'proposed for_ the film sani"ples several-µmthick. 
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JiNR·~ ~ . . . I ' • • • .- • 

, ' 

/. 

P~eprint ~(the Joint fostitute for Nudear Research. pu.bna, I 997 


