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Heo6xo,nHMOCTh HCCJIC.llOB3HHH o6nyYeHHbtX nonHMepHbiX H nonynposonHH

KOBhiX MarepHanos Bhi3BaHa C03.UaHHeM .nnSI LHC UEPH KpynHhtX ycraHOBOK, .o.o

cryn K KOTOpblM np3KTHI.JCCKH 33Kpb1T H3 seCb CpOK CJiy))(6LI 00p5UlK3 5-10 JlCT. 

B srHx ycraHOBKax HaH6onbwwe pauHaUHOHHbte Harp)'3KH npHxo.nsrcs Ha o6nacn1 

sepWHHHbTX H TpeKOBbiX JlCTCKTOpOB, nepe,U.HMX a,upOHHbiX H 3JlCK1'pOM311iHTHhlX 

[] - 1034 -2 -1 
Ka.rtOpHMCTpOB. pH M3KCHMarlbHOH CBCTHMOCTH CM · C OHH MOryr )lO-

CTHraTb 50 + I 00 Kfp • roll. 

AnpHOpH 0\.fCBH.LlHO, 4TO CUHHTl-inflSITOpbi H COCKTpOCMClll310IUHe BOJ10KH3 

(WLS) He MOryr Bb11leplKaTb TaKHX Harpy30K npH lKeCTKHX Tpe60BaHH.X CBeTOOO

Tepb -10%. flOOTOMY 3alla"H, fiOCTasneHHb1e B [J], OKOOMHCb He peanH30BaH

HblMH. Bee TCCTbl ,Un5I 13 JI)'\IlllHX CUHHTHJ1J151TOpOB [2), OOK333HHblC H3 pHC.l, 
• 1 

npoBe)leHb1 ycKopeHHO, T.e. npH O"eHb 60nbWHX MOIUHOCT•X ll03 D (fp • "- ). 

flposecTH TeCTb1 • o6naCTH Harpy:JOK LHC (pHc.l) H nOBhtCHTb Ha 3 nopMKa 

npe!lenbHYto )l03Y D1. 
(S) - HeB03MOlKHO. EonbwHe JaTpy!lHeHH• B03HHKatoT 

•m 

T310Ke H OpH HC001Jb30B3HHH OOll)'TlpOBO.UHHKOBbtX )leTeKTOpOB B6JIH3H 06JiaCTH 

B33HMO)leiiCTBH5J n)"-IKOB. 

rl03TOMy B nocne,nHee speMa p33BHB3JOTC5J )lB3 HOBhiX anbTepH3THBHhlX H3-

npaBJieHHSJ: 

a) pa.llH3llHOHHble HCCJie.UOB3HH5J )KH)lKHX CUHHTHJIJ151TOpOB ()I(.C.) B K3flHJIJISip

HbJX BOJIOKH3X C nepHO.IlH\IecKHM 06HOBJieHHeM )tCC. [2,3 ]; 

6) H3Y"eHHe pallHOpe3HCTeHTHOCTH TBepllb!X CUHHTHnn.TOpOB (T.C.) C HOBb!MH 

)l06asKaMH, KOTOpbte cnoco6cTBytoT 6b!CTpOMY H nOnHOMY (Ha -J 00%) CfiOHTaH

HOMY BOCCTaHOBneHHIO [4,5). 06a HanpasneHH., B npHHUHne, MOryr CYIUCCTBeHHO 

ysenH\IHTh pecypc, Ho rpe6yK>rcSJ noHCKOBLie pa60Tbl He MeHee TPYJlHLie, \leM 

B [ J). 
Pecypc ~;~enpepLIBHOro o6nyYeHHSI, onpe.nenaK>IUHfi JlJIHTe.nLHOCTh ceaHca: 

t, = k
3
(Dlim/ D), r)le k

3 
- KOo<j><j>HUHeHT Heonpe)leneHHOCTH (3anaca). Pecypc o6-

nyYeHHa c nepepb!B3MH, onpe.nenSIK>lUHH cpoK CJI)')K6bl: 

IR = f(Dlim' D, T, ~. 0, S ... ), 

r.ne 't, 0 cooTsercrseHHO speM51 H creneHb soccraHOBJieHHSI; T - reMneparypa; 

~ - onpe.neJI51iOIUHH napaMerp (cseroBLIXO.Il- L; ,ll.JmHa ocna6neHIDI - /; onrH-

\IeCKaSJ OJIOTHOCTh - d; \IHCJIO ¢ot03JieKtpOHOB H T.n.). . 

8 H3CT05JllleH pa6ore B COOTBeTCTBHH C MeTO)lOJIOrneH (6) npOBO)lHJIHCb H3-

6mO)leHJ.HI 33 ct>oropauH3UHOHHLIM CTapeHHeM T.C. B Te\leHHe JlBYX net. 06pa3ULI 
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PHC.l. 3aBHCHMOCTb npe.:tC.'lbHOJ1 .U03bl OT pa!UfaUI-lOHHOJi Harp)'3KH JJ)"'

WHX CUHHTit,.lmiTOpOB (Me.rJKile TO'fKH [2]) H o6pa.JUbl nCJ (CM. TCKCT): 

0 - Hawu H3MepeHHli'; e - ZDC (pcartbHbiH Ka10pHMerp [5]); + -

paC'ICTHbiC :ma'ICHHli' Ha OCHOBC 3KCnepHMCHTalbHhiX ;taHHbiX) 

T.C • .UH3MCipOM 25 MM J.i TOJJlUHHOti: 2,5 MM BblpC3aJJHCb H3 ru:J3CTHH T.C. p33MCpOM 

!50x !50 MM
2

• noabuueHHOe conepOKaHHe no6aaoK: 3% pTP + 0,04% PO POP 

o6ecnelJHBaJI0 MHHHMaJlbHOe BpCMCHHOC pa3pClllCHHC (7) H CnOC06CTBOBaJJ0 33-

~HTe OT .a.erpa.uaUHH MaTpHUbi (8). B HCKOTOpblC nnaCTHHbl BBO)lHJ13Cb c1JorOCT3-

6HnH3Hpy!Oll.\ru! H aHTHOKHcnHTeflhHM no6aaKa mna CCB [9]. 0Ha npaKTH40CKH 

He H3MCH.sma nepsoHalJartbHbJe xapaKrepHCTHKH r.c. Bee nnacTHHbl H3rorawn1sa

JJHCb MCTO,UOM JJHTb.sJ nO!l ,llaBJieHHeM H3 rpaHyllHpOBaHHOfO OOJlHCTHpona MapKH 

DCM-115. 

HcTOl.JHHK 
137

Cs HH3KoH aKTHBHOCTH noMemanc.s~ s ueHTpe Me)K)ly o6pa.JuaMH 

DC! (6e3 no6aBKH CCB) H DC2 (c no6aaKoii 1% CCB), KaK noKa3aHo Ha pHc.l. 

Me)f(Jly o6pa3U3MH Haxo.nHJJHCb .nsa useTOBbiX nneH04HbTX )l03HMeTpa: l.UJ.fl-4-1 

TOJllllHHOii 150 MKM, nJJOTHOCTbiO 1,2 f·CM-
2

; llUfl-ct>-2 TOJllUHHOii 75 MKM, OJlOT

HOCTb!O !,35 f'CM-
2 

DepBhiH )!03HMeTp pa6oTaeT B )!HanaJOHe ll03 jQ + 2-102 fp, 

2 

; 

BTOpOH- B .uuana30He .U0.3 103 + 5·105 
fp. ,0.03HMeTpb1 6biJIU TW3TC.'IbliO onpa

nyupOB3Hbl ua a-, ~- H Y-HCTOYtulKax, a T3K)I{e s cMewamiOM none ua ycKopitTe:Ie, 

TaK KaK paHbwe HcnonhJOBanHch a 3KcnepHMOHTe W A-98 (UEPH) npu !58 A.f3B 

(Pb-Pb) a KanopmieTpe ZDC [I 0] (eM. pHc.l ). Dhino pacCYIITOHO pacnpene.oeo111e 

JI.03bi s o6pa3uax no cneKTpaM scex yacTuu, ucnyweullbiX 
137Cs (Ta6.'l.l ). B 

. I 
pe3)'JlhTaTe nonyYHnH: Dmax= 1,2+0,14 fp·4- B T.C., ~no 11a 20% tiiDKe lJCM B 

,U03HMCTpaX. 

Ta6.'1uua 1. l.laCTum.J, ucn)lllfHHbJe 07Cs 

llacnlua 3Hcpn!)f, M:;.B 9'c% 

nt:pBII'"IH. BTOPII'-111. 

p 1.174 - 5.4 

p 0,512 - 94,6 

l1Toro: J009'r 

KoHBepc. 0,624 7,80 

p - 0,656 ~.37 9.5 

0,661 0.37 

y - 0,662 84.1 

flpe.nnonara51. 6biCTpOe BOCCT3HOBJTCUHC o6pa3UOB nOCJlC 06JlyYCHII51, 6bl!lU Op

raHH30B3HLI ::lKCnpeccHbie H3MepeHH.sJ. HH3Ka.sJ aKTHBHOCTb HCTOI.JHUKa no3BOJHI.na 

ero ci-mMaTb c o6pa3UOB Bp)'lJH)'JO. Hcno.Jlh30Barmcb .nsa cneKTpocpoTm.teTpa 

C<l>-26 - nn• IIJ>IepeHH" d(f.)-ll03HMeTpoa H C<l>-20 c llBOiiHhtM MOHoxpoMaTo

poM .nn.s~ H3McpeHH.sJ cneKTpos norJ10llleHu.sJ H d(A.)-o6pa3uos. KoureliHep c o6ny-

43CMLIMH o6pa3uru.m uaxonHnc.sJ p.s~.aoM co cneKTpocf>oToMeTpa~m. B KOJneiluepe 

nOLlll.Cp)KHBa.nacb 3a.D.aHHa.sJ TCMnepaTypa. BoccTaHoBJleHue scerna npOilCXO.Illl!lO 

npH KOMH3Ti10H TeMnepaType (298 K). flocne K3:>K,UOrO UIIKJJa o6JJ)'lJCIHISI ,U031i

MeTpb1 UlJ.fl 33MCH.sJJJHCb HOBhJMH. 

TaKHM o6pa3oM, H3Mep51nacb TOJlhKO o.nua senu1.Jm1a d(A). Y.ull6cTso JtCII0.1h-

30Bam·t.sJ BeJJHl.JHHhJ onnt4ecKoH nnoTHOCTH- 04esu.uuo. 011a KOJIIl~JecTBelliiO xa

paKTepHJyeT CBCT, OOfJJOlUCHHbiH o6pa3UOM, BHC 33BitCIIMOCTH OT TOI"O, 110 K3Kit!-.l 

KaHa.JlaM H,llCT )lHCCHnaU"HSI B036)'1KllCHlHI. 3c\lctJeKT, ua6mo.uaeMh\i\ B HJMenemm 

J(}...) OOCJJe 06J1)'4CHHSI, .ilOJl)KCH 51p4e np051BHTbCSI B xapaKTCpe JMIICCHOIIIIhiX 

cneKTpos E(A) ·[I t ]. florpelllHOCTh H3MepemtSJ onTUlJCCKOH nnoTIIOCTII 6LJJJa ~te-

Hee 0,2%. · 

Ha pHc.2 OOK333H SMHCCHOIIHbli-i: cneKTp (I), H3Mepe111iblli 110 MCTOlllfKC [8) B 

CnCUHaJJbiiOM (5 MKM) o6pa3UC COCT3B3 flC2. Jl;JSI. BOJ6)':>KllClUISI. qmyopeCUCHUiilf 

3 
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PHc.2. CneKTpbl <P-'IyopccueHUint (I, I') H nponyCKaHH~ (2, 2'), cooT

BCTCTBCHHO, ..10 II OOC.'le o6nY'"!CHH.!f llO'lOH 2,4 Krp OpH T = 328 K B 

«TCpMHHax OOTII'fCCKOH nJJOTHOCTH>> .:LlSI o6pa:ma nC2; nocne BOC

CT3HOS..'ICHH~ COCKTp COBnauaeT C {I) 

Hcnonb3osanacb pT)'THa.sJ naMna. Bepo.SITHOCTb nornomeHH.SI H311)"--eHH.SI nepsoH .no-

6aBKH (pTP) BTOpOii )!06aBKOii (PQPQP) Mana B TOM CJJ)"'ae, eCJJH TOJJWHHa 

o6pa3Ua COCTaBJJ.eT HeCKOJlbKO MKM (12,13]. flpH 3KCnpeCCHbiX H3MepeHH"X 

d(J'max)--> (a+ b), r)!e A. max= 425 HM, fie paJ)!eJJ•IOTc• ocjJcjJeKTbl HCnycKaHH• H 

nponyCK3HH51 CBeTa, HO npH 3TOM B03MO)f(H0 npOBO,llHTb OTHOCHTel1LHble Cp3BHe

HH •. flpH MaJ!biX )103aX (JIO 4 Kfp) C)!BHra A , KaK npaBHJJO, He npOHCXO)!HT, 
max 

a H3MeH•eTc• TOJJbKO BeJJHYHHa d(A.max), npHYeM a>> b npH T= 298 K. 

Ha pHc.3 H s Ta6n.2 npeJlCTasneHLJ pe3yl1bT3Tbl JlJIHTeJJLHLIX 3KcnepHMeHTaJlb

HbiX Ha6mo,neHHH. BH.UHO, l.JTO CT3H,U3pTHblH o6pa3eU OCJ XOpOlllO BOCCT3-

uaBJJHBaeTc• npH 298 K (I-ii uHKJJ), HO CHJJbHO )!erpaJIHpyeT c ysenHYeHHeM T, 
uecMoTp• Ha cywecTBeJmoe YMeHbWeHHe JI03bl (ll-1V UHKJJbl). 06pa3eu flC2 c 

af!THOKCH.U3HTOM CCB, KaK H o~H.aanocb, 3H3l.JHTeJJbliO nOJlHee H 6LJCTpee soccTa

uasJmBaeTca. npHl.feM CTa6HnbHOCTb coxpau.SieTC.SI nocne 3-pa3osoro noBLJllleHH.SI 

TeMnepaTypbl. 3TOT ocjJcjJeKT o6o•cH•eTc• npeo6naJiaHHeM B flC2 o6paTHMbiX npo

ueccoa. 06pa3eu nc1 nocne V UHKJla 6LJJJ 3aMeHeH HOBLIM, l.fT06hl s nocne.nyJO

lUHX UHKJ13X Onpe)leJJHTb BeJJHl.fHHbl 't H Q. 06JJ)"--eHHe B H3C'f0.Sill.lee speMSI- npo

JlOJilKaeTC •. flpeJinonaraeTc• ewe 8-10 UHKJJOB, HO TOJJbKO npH 298 K. 
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Te~meparypHasi JaBHCHMOCTL d / d0 s rpex UHKJlax 6bJna Heo6xo.UHMa, noc-
. -4 2 

KOnbKY romKo raKHM cnoco6oM MOlKHO onpe:~enHTb D1. (D) npH I 0 + 10- . 5lc•m 
HO, 1.J.TO ,llJUI np51MblX. H3MepeHHJ1 nOTpe6osa10Cb 6bi 106 

43COB H3 O,UHH UHKn. 

Ta6nnua 2. llapaMeTpb1 o6li)''ICHHJII37Cs (i:J= 1,2 fp · '1-l) H BOCCTaHOB.'lCHH~ o6palUOB llCl/llC2 

N~~ UHK.'JOB too.~· q T, K 

I 3,7· 103 298 

II 2.0· 10
3 328 

!II 0,7· 103 348 

IV 9,4· 103 378 

v 3,5· 103 298 

VI 3,3· 103 298 

VII 3,0 · 103 298 

-

'i', = d(A) I do(A); npH A= 425 HM 

**HOBblH, Heo6.'l)"'eHHblii o6pa3eU DCI 

D, Kfp 1',',% t," 0,% 

4,4 91/94 24/6 100/104 

2.4 86/90 32110 98/100 

0,84 81/88 40/16 95/99,6 

0,48 77/85 49/20 89/99,4 

4,2 82181 5218 . 88/99,5 

4,0 93**/92 20**n 100"*/99,3 

3,6 92**/92 22**17 100**/99,3 

TIO MCTO}l.HKC, OIIHC3HHOfi B (6), Bbi4HC.151JIC51 K03¢cfJHUHCHT CMCWCHH51 

a= exp [£/ R(r1
- T-1

)], 
3 

(I) 

r11e R - J-a3083.51 nocro"HHa.>!; T - reMneparypa 3KcnnyarauHH (298 K); T -
3 

reMneparypa o6n)'lJCHH»; E - 3Heprml aKnlB3UHH cporopanHauHOHHoro npouec

ca: E=£1 +£2. 

3HeprHH £
1 

npu MaJihJX .u.o3ax o6JI)'4CHH51. o6bi4HO 6.TlH3Ka K 3Hepnm aKTH

sawm npOltOJI)KCHHSI UCilti npeBpaiUCHHfi M3Kp0pMHKaJ10B [9]. 3HeprH51., BJWCH

Ma.s! aK.THBHbiMH panHKaJlaMH B ¢otopanHaUHOHHbJe npOUCCCbl 33 C4CT IIOrJJOWC

liH51. BHJlHMOro csera, pasHa 

£ 2 =3(GD·tR)xlE, (2) 

r.u.e 3- Ko:::~¢¢HUHCHT 3KCTHHUJ.m; G- pauHaUHOHno-XHMwlecKHH Bbixon pauH

Ka.nos; 'tR - BpCMH )KJ.i3HH pa,uHKaJIOB; f - HHTCHCHBHOCTb CBCTa; €. - CpCllU51.51 

3HeprHSI cporoHos; x- TOJILUHHa o6pa3ua. Pe3yJlbT3Thi «D- t- T »- cynepn03H

UHH noK~3aHhl Ha pHc.l. BnepBLie cnporno3HposaHbl BeJJWmHhi Dlim npu 04CHh 

HHJKHX D, xapaKrepHbiX IW" LHC. 

6 

. 5 I 
npH D= 10 rp· "- (pHc.l) nep83.51 OKCnepltMeiiTaJlblla.>! roqKa IJOJJyqena 8 

"' II -' -1 1986 r. !Ia JIY ,J (r.XapbK08) npH E = I ,2 r3B H <jJmoe!lce I 0 3n· CM -. c . 
3.'1 

. 3 -1 
BpeM" o6nyqe!IH" -I 0 "· Bropa.>! TOqKa nplt D = I 0 rp· " ltJMepella 8 1992 r. 

s OYHIH ua 6°Co. Cnenyer JaMentTL, YTO 3TH o6pa3Ubl HMeJJH paJMepbl 

J50x 150 ~Hi H JleCKOJJbKO OTJ1HYW1HCb 00 COCT3BY OT nC), XOHI lt3rOT3BJIHBU

nHCb no OllHIJaK080H rexHononm (Jio6a8KH I ,5% pTP + 0,03% PO POP+ I '7c (aii

THp31lbl)). Jln" opHeHmpo8oqllbiX oueHoK 8 ra6n.3 JiaHbl K03<jJ<jJuuuellrbJ k , 8XO-
' 

.wmme B ¢opMyny pecypca tienpepb!Biloro o6nytteHmi. PeKOMeHllyerca ux npuMe-
tUITb JUlSI scex nmos r.c. H WLS, KpOMe )tee. 

Ta6.rmua 3. OpHCHTHpoBO'IHI:>Ie Kol$$HUHCHTbl k
1 

.:t.J'IR CUHHTllJL'lRTOpoB 

---
. I 
D. rp· 'l- 10' JO·' 102 10' 10° 10-1 10-2 10-.\ 10""' 

k 
' 

1,05 1,02 I 0.15 O.Q7 0.02 0.006 0.001 0.0007 

.>KHJlKHC CUHHTHJIJI.SiTOpbl JlOJI)I(IJbl 6bJTb HCCJ1CJlOB3Uhl B 3Har10nt41ihiX UI!K

~H4CCKHX ycJIOBH.s!X. I-13BCCTHO, YTO KOHT3KT /ICC. C B03JlYXOM Jl3)KC npu 6om.WHX 

D npHBOJlHJI K 3Ha4ntenhHoH 11erpa.uauHH JIIOMI!HecueutHbiX u onnt4CCKHX xapaK

repHCTHK, KOTOpblC UC BOCCT3H3BJHiB310TC51 Jl3)KC lJepe3 6 MCC51UCB [2). 
8 33KJIIOI.JCHHC CJlC)lyeT OTMCTHTh, lJTO YMCHhWCHHC speMCJHf IIOJlllOT'O BOCCTa

HOBJ1CHHSJ r.c. H WLS c B33HMOys»3KOH ceaHCOB o6n)"--elllt51 H nepephtBOB - Hau-

6onee 3cfJ¢eKTHBHhlfi Oytb yseJIHYCIIH51 pecypca t R-.UCTCKTOpOB. l.JTO K3C3CTC51 IK.C. 

B K3nJ.iJlll51p3X, TO OHH, 00-BH,!lHMOMy, MOryr pa60T3Tb TOJlhKO B B3K)'YMC IHJit HCif

TpaJibHOfi cpene [2,3]. 4TO cymecrsetmo ycnO)KJUICT KOHcrpyKUHto nereKropos. 

Ha cpoK cny)K6hi s o6oHx CJI)'Ya.HX smi.s~er pe)KHM pa6otbl KOJIJJaiinepa: nnu

TCJihHOCTh H l.J3CTOT3 nepepb!BOB; <iJyBKUHOIIaJibllllil 33BUCHMOCTh CBCTl!MOCTit OT 

speMetm; speM» 3aKalJKH u UHPKYil»UHH n)"--KOB. KoucrpyKnlBilhiC ocoGeu!IOCTH 

KOJJJiaA.llepa MOtyr T3K)KC RJlHSJTb Ha BCJIHYHilbl p3JlH3llHOilHhiX t1arpy30K: p3CIIO

Jl0)KCHHC CKpenepOB H K0JIJIHM3TOpOB B6J11.t3U J.lCTCKTOpa; p33MCpbl ll KOll(jJitry

paUHIO B3K)'YMHOfi KaMCpbl Ha )'lJ3CTK3X BHytpH yCT31lOBKll H Jlp. 3TH BOIIpOCbl 

onpenen51T crparerHIO 6ynymeH pa6othl KonnaHnepa H ycrauosoK. 

AsTop C4Htaer CBOHM nonroM no6naronapHth A.I1.Manaxosa, A.,Q.Kos::uJeii

KO, !O.C.AHHCHM08a, n.l1.3apy6HHa - Ja noJl)leplKKY pa60Tbl, A.A.ACTaiiOBa, 

l1.A.Cepree8a, B.A.Kpacii08a, C.JI.3aiiue8a, l1.B.HeMqe!IKa, A.B.Eenoycona -

33 60JihWYIO IlOMOlUb npH H3MCpCIH151X II o6pa60TKC 3KC11Cp11MCIIT3JIIollbiX pe3yJJI>

T3TOB, a T3K)KC 3.H.CaubKO- 33 OcfJopMJICHHe pa60Tbl. 

7 
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3aiiues Jl.l-). 

3aBHCHMOCTb p3.UH3UHOHHOI"' pecypca ,nereKTOpOB 

OT pe)f(HM3 pa60TLI KOJUJaHJJ.epa 

P16-98-59 

BnepBble npose.ueHLI .llJIHTeJlhHble (t = 2 rona) UHK.niJI·IeCKHe o6nyqeHIDI CUHHTHJlJHITOpOB 

137 ' I 
')'-HCTOttHHKOM Cs npH H3fP.YJKe D = 1,2±0,14 fp· l.J- s;mana3oHereMneparyp 298+378 K. 

MeT?AOM cynepno3HUHH «D- t- T » nonyqeHa 33BHCHMOCTL npenenLHOH .D.03bl DJim = 

= j(D, ~). rne S- norepu csera no~e o6nyY:eHHSI -10%. BLNHCJieHLI Koacf><f>»uHeHrLI kJ 

.U..'HI cpopMy.1LJ pecypca: tr = k3(Diim/ D). EcnH Diim onpene.neHa H3 ycKopeHHhiX reCTos npH 
. 2 I 

D ~ 10 rp . tC ' TO k3 = 1. B o6.J13CTH panH3UHOHHhiX Harp)'30K H3 .u.ereKTopbi B LHC -

10-1
+ 10-4 noHH)KaiOwHe pecypc senwmHLI k3 Jle)Kat B npe.ne..•Iax 2·10-2+ 7·10-4. Pecypc npH 

o6nytteHHH C nepepbl83MH lR >> lr, 0.UH3KO Heo6XO.UHMO npoH3BeCni B33HMO)'B513KY ceaHCOB 

H nepepblBOB, 4TO cywecrseHHO CBa33HO C pe:li<HMOM pa60Tbl KOMaiiD.epa H 33BHCHT OT 

speMeHH BOCCT3HOBJJeHH51 CUHHTJ.L"L151TOpOB. B D.3HHOH. pa6ore npH Dum ~ 4 Kfp nonyqeHO 

peKop.UHOe speM51 BOCCT3HOBJleHHSI H3 104% 33 6 !.JaCOB. B o6pa3eU CUHHTH.Ilmi.Topa, 

H3rQTOB.1eHHOfO JII-iTbeM non .U3B.o1eHHeM H3 DCM-115, snepBble 6biJIH sseneHhl 3HTHOKCHll3H

Tbl H ¢orocra6J.L1H3atopLI sMecro aHtHpaaos. 

Pa6ora Bb!flOJIHeHa s Jla6oparopHH Bb!COKHX 3HeprnH OJ.UIH. 

0penpHHT 06'belli-1HeHHOf0 HHCTHT)'T3 anepHbiX HCCJTe,llOB3HHli. Uy6H3, 1998 

nepeBOi! asTOpa 

Zaitsev L.N. 
Dependence of Radiation Resource of Detectors 

on Operating Conditions of Collider 

P16-98-59 

In this study, the long·tenn (t = 2 years) cycling irradiation is perfonned for the first 

time of solid sc:intillators with the "'(·source 137Cs at D = 1.2 ± 0.14 Gy/hour load over the 

temperature range from 298 to 378 ~· With the superposition method, the dependence is 

obtained of the limiting dose D!im = J(D, ~). where S - 10% - the light lo~s after irradiation. 

Coefficients k3 are calculated for the resource formula: tr = k3(D!im I D), if the Dlim is 

determined from the faster tests at D ~ 102 Gy/hour. In the case of LHC radiation loads to 

the detectors, 10-1+ 10-4
• the values of k3 are in the range 2·10-2+ 7·10-4 what is explained 

by the photoradiation oxidizing. Under irradiation with the breaks the resource tR >> t,, but 

it requires to correlate the sessions and the breaks with the account of collider operation 

regime and scintillaiOr recovery time. In the frameworks of the present work, at Dlim :S: 4 kGy 

the record time of recovery is obtained: the PS2 sample recovers for I 04% in 6 hours. This 

sample is made from PSM.JI5 by casting under pressure and, for the first time, it contains 

the anti·oxidants and photo-stabilizers added instead of the anti-rads. 

The investigations has been perfonned at the Laboratory oh High Energies, JINR. 

?reprint of the Joint Institute for Nuclear Research. Dubna, 1998 


