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ToHKHe nnacTMaccoe~e c~HHTHnn~Top~ 

0nHCaHa TeXHOnOrH~ H3rOTOBneHH~ TOHKHX nnaCTMaCCOB~X 
C~HHTHnn~TOPOB fie3 AOnOnHHTenbHO~ nonHpOBKH fionbWHX nnOCKOC
Te~ An~ perHcTpa~HH paAHOaKT~BHoro H3ny4eHH~. Cy~HOCTb cnoco-
6a COCTOHT B TOM, 4TO TOHKHe nnaCTMaCCOBble C~HHTHnn~TOPbl no
ny4a~T nonHMepH3a~He~ MOHOMepa CTHpona co cne4HanbHO noA0-
6paHHbiMH n~MHHeC~~py~~~MH AOfiaBKaMH B CTeKn~HHbiX ¢opMaX B 
B03AYWHOM TepMOCTaTe np~ t = 150°C. 

Pa6oTa e~nonHeHa e Ila6opaTOPHH BbiCOKHX 3HeprH~ O~.s:t~. 

Coo6IUeHHe 06bellHHeHHOI"O HHCTHTyTa SlllepHbiX HCCnellOBSHHA. ily6Ha 1979 

Golutvina I.G. et al. 13 - 12771 

Thin Plastic Scintillators 

The method of preparation of thin plastic scintillators 
without polishing large planes is described. Plastic scintil~ 
lators are used for registration of ionizing radiation. By 
this method thin plastic scintillators are prepared at the 
polymerization of styrene monomer in glass forms in the air 
thermostat at 150°C. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1979 
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An~ MHOrHX 3Kcnep~MeHTOB ~AepHO~ ¢~3HKH HeOfiXOAHMbl nnacT
MaCCOB~e C~HHTHnn~TOp~ /nC/ Mano~ TOn~~H~, COXpaH~~~He mecT
Ky~ ¢opMy, 4TO AaeT B03MOmHOCTb OCy~eCTBn~Tb CBeTOCfiOp C 
TOp~OB H noeepXHOCTe~. 

YnoTpefin~eM~e B HeKOTOp~X pafioTaX/ l / nneH04H~e nC, KOTo
p~e nony4a~T MeTOAOM nonHea TonyonbHoro pacTeopa roToeoro 
nC Ha CTeKn~HHY~ nOAnOmKy, 04eHb rHfiKHe, CBOpa4HBa~TC~ 11 8 
Tpy6o4Ky'' H Tpe6y~T cne~HanbHO pa3pa6oTaHH~x onpaeoK. Kpo
Me Toro, y nneHoK, nony4eHH~x 3THM cnoco6oM, noeepxHOCTb, 
He npHnera~~a~ K noAnomKe, nony4aeTc~ eonH~CTO~, a He 3ep
KanbHO~ /3a C4eT HCnapeHH~ paCTBOPHTen~/. AJl~ H3rOTOBneH~~ 
TOHKHX C~~HTHnn~TOpOB MeTOAOM pacnnaea roTOBbiX nC nOA AaB
neHHeM TpefiyeTC~ AnHTenbHOe BpeM~ H CnOmHOe OfiOPYAOBaHHe. 

Pa3pa6oTaHH~~ e O~.s:t~ cnoco6 no3eon~eT nony4aTb TOHKHe 
C~HHTHnn~TOp~ TOn~HHO~ OT 0,3 AO 1 MM. 0HH H3rOTOBn~~TC~ 
nyTeM nonHMepH3a~HH MOHOMepa CTHpona CO cne4HanbHO nOAO
fipaHHbiMH AOfiaBKaMH B CTeKn~HH~X <f>OpMaX B B03AYWHOM TepMOCTa
Te npH 150°C. npH nonHMepH3a~HH MemAY CTeKnaMH nC HMe~T C 
ofieHX CTOPOH 3epKanbHY~ noeepXHOCTb H coxpaH~~T meCTKY~ 
¢opMy, CBO~CTBeHHY~ nonHMepy CTHpona. npHMeHeHHe TaKHX C4HH
T~nn~TOpOB He TpefiyeT onpae-AepmaTene~, AaeT B03MOmHOCTb 
o6pa6aT~BaTb H nonHpoeaTb TOP~~ H yeenH4HBaeT ceeToc6op. 

TexHonorH~ npHrOTOBneHH~ TOHKHX nC BKn~4aeT 04HCTKY HCXOA
H~X MaTepHanoe, c6opKy ¢opM~, 3anHBKy, non~MepH3a~H~ H oTmHr. 
04HCTKa CTHpona npOBOAHTC~ no o6~4HO~ MeTOAHKe H /~?HTpOnH
pyeTCR no nponycKaHH~ Ha cneKTpo¢oToMeTpe C¢-16 · 

npH H3rOTOBneHHH TOHKHX nC He peKOMeHAYeTC~ HCnonb30BaTb 
B Ka4eCTBe n~MHHeC~Hpy~~e~ AOfiaBKH /Jl~/ napa-Tep¢eHHn, TaK 
KaK OH ofinaAaeT HH3KO~ paCTBOPHMOCTb~ B nonHCTHpone 1 31 , H 
nC C Tep¢eHHnOM ~BnR~TCR n04TH HaC~~eHH~MH TBepAbiMH paCTBO
paMH. BBHAY TOro, 4TO HaC~~eHH~~ paCTBOp - COCTORHHe HeyCT0~-
4HBOe, npH HenonHOM CHRTHH HaTRmeHH~ BO BpeM~ OTmHra nC MO-
meT npOH30~TH 11 B~camHBaHHe11 napa-Tep¢eHHna B BHAe MenKHX 
KpHCTannHKOB, 4TO npHBOAHT K CHHmeHH~ C~HHTHnnR~HOHH~X CBO~CTB. 
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3To oeofieHHo ey~eeTBeHHO npH nony4eHHH TOHKHX I < 1 MM/ nc, 
TOn~HHa KOTOP~X MeHbWe TOn~HH~ Henonb3yeM~X eTeKon, KOrAa 
HaTRmeHHR eHHMa~TeR 04eHb TPYAHO. 

B Ka4eeTBe nA AnR TOHKHX nC peKoMeHAY~TeR 2,5 AH¢eHHnoK
ea3on (PPQ), [ 2-¢eHHn-5- (4-6H¢eHHnHn)J - 1, 3,4 OKeaAHa3on 
(PBA/4 1 H 1,1,4,4-TeTpa¢eHHro6yTaAHeH- 1,3 (TP6)15 1. xopowo 
paeTBOpHM~e B nonHeTHpone. 3TH AOfiaBKH, enoeofieTBYR fionee 
nonHOMy eHRTH~ HaTRmeHH~, yny4wa~T ¢H3HKO-MeXaHH4eeKHe eBo~
eTBa rOTOBOro nc. CTeneHb 04HeTKH nA TaKme KOHTpOnHpyeTeR 
no nponyeKaHH~ l SI . J,IHHI.IHaTop nonHMepH3ai.IHH He ynoTpefinR~T, 
T. K. npH Mana~ TOn~HHe nC nonHMepH3ai.IHR npoTeKaeT fibleTpO H 
He HYmAaeTeR B yeKopeHHH. KpoMe TOrO, ynOTpefineHHe HHHI.IHaTo-
pa npHBOAHT K HHTeHeHBHOMY BeKHnaHH~ peaKI.IHOHHO~ Mace~, 4TO 
enoeo6eTeyeT o6pa3oeaHH~ ny3~pe~-nycTOT. AnR H3roToeneHHR 
¢0PM Henonb3y~TeR TOHKHe ¢0TOeTeKna H npoKnaAKH H3 MeTanna, 
TeKeTOnHTa HnH 3neKTpoKapTOHa. Ton~HHa nc 3aAaeTeR TOn~HHO~ 
npOKnaAKH, KOTOpaR Bblpe3aeTCR 1.1enHKOM no pa3Mepy CTeKon /wH
pHHa npoKnaAKH 5-10 MM/. B eepxHe~ 4aCTH npoKnaAKH oeTaBnR
eTeR OTBepeTHe AnR 3anHBKH eTHpOnbHOrO paCTBOpa A06aeoK. 
CTeKna, ynomeHH~e e ABYX eTOPOH Ha npoKnaAKe, ofiKneHBa~TeR 

no seeM TOPI.IaM eHa4ana KanbKO~, a 3aTeM ABYMR enORMH nnoT-
HO~ 6yMarH,H 3amHMa~TeR eTpyfii.IHHaMH. B e~eyweHHY~ H noAorpe
TY~ AO 80°C ¢opMy e noMO~b~ MeAHI.IHHCKoro wnpHI.Ia BBOAHTeR ro
PR4H~ eTHpOnbHbl~ paeTBOP AOfiaBOK AO Bepxa ¢opMbl. 0TeepeTHe 
3aKneHBaeTeR, H ¢opMa ycTaHaBnHeaeTCR B TepMOeTaT AnR nonH 
MepH3ai.IHH. TeMnepaTypy nOAHHMa~T AO 140-150°C K Ha4any KH
neHHR eTHpOna. nocne OKOH4aHHR KHneHHR npOH3BOAHTCR BbiAepmKa 
npH 150-155°C AO nonHo~ nonHMepH3ai.IHH eTHpona IABOe cyToK/. 
KoHTpOnb no OeTaT04HOMy MOHOMepy /0,5% Be(\/ noKa3biBaeT, 4TO 
nonHMepH3ai.IHR npoXOAHT nonHoeTb~. noene ee 3aeepweHHR TeMne
paTypy noeTeneHHO /1-1,5°/4/ eHHma~T AO TeMnepaTyp~ eTeKno
eaHHR eTHpona /80-90° C/. no AOeTHmeHHH TeMnepaTypbl 
80-85°C ¢opMa OeBOfiOmAaeTeR OT CTPYfii.IHH, nOMe~aeTeR B BO
ARHY~ fiaH~ e TaKO~ me TeMnepaTypo~, H B~AepmHBaeTCR npH 80°C 
4-5 4. B AanbHe~weM TeMnepaTypy eHHma~T AO 40-50°C, 3aTeM 
nOAOrpee OTKJ1~4a~T '· H npOHeXOAHT caMOnpOH3BOnbHOe oxnamAe-
HHe fiaHH AO KOMHaTHO~ TeMnepaTypbl. nocne OXnamAeHHR eTeKna 
pa3HHMa~T, nC enonaeKHBa~T AHeTHnnHpOBaHHO~ BOAO~ H B~eyWHBa~T. 
KpaR ofipe3a~T Ha eTaHKe H nonHpy~T TOnbKO no MeeTaM epe3a. 

CI.IHHTHnnRI.IHOHHble eeo~eTea roTOB~X nc onpeAenR~TeR Knae
eoM nA. CeeTOBO~ BbiXOA eoeTaBnReT 60-90% OT MOHOKp~eTanna 
eTHnbfieHa, BpeMR B~eBe4HBaHHR- 1,5-3 He. 

nc e PBA TOn~HHO~ 0,4-1 MM, npHrOTOBneHHble no onHeaHHOMy 
enocofiy, fiblnH HenOnb30BaHbl B 3KenepHMeHTaX, npOBOAHMbiX Ha 
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ycTaHOBKe AJ,!CK . no yenOBHRM 3THX 3KenepHMeHTOB TOn~HHY nc, 
HenOnb3yeMbiX BO BpeMRnponeTHO~ TeXHHKe, B~rOAHO yMeHbWaTb 
/AO 0,5 MM H MeHee/ npH yny4WeHHH BpeMeHH~X H aMnnHTYAH~X 
eeo~eTB ei.IHHTHnnRTOPOB. YMeHbWeHHe TOn~HH~ AHKTyeTeR Heof
XOAHMOeTb~ perHeTpHpOBaTb 4aeTHI.I~ e Mana~ AnHHO~ npofiera H 
fiOnbWO~ BenH4HHO~ MHOrOKpaTHOrO paceeRHHR, T. e. MeAneHHble 
H MHOr03aPRAH~e 4aeTHI.I~. npH 3TOM AHana30H perHeTpHpyeM~X 
H HAeHTH¢H1.1HpyeMbiX 4aeTHI.I no eKOpOeTH - OT f3= 0, 15 AO f3 = 1 . 

B 3aKn~4eHHe aeTOPbl 6naroAaPRT B.M.noHoMapeey 3a noMo~b 
npH H3rOTOBneHHH ofipa31.10B. 
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