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1. BB~E~IIE ,· ,-

. 2Kii,n.KoaproHOBLill a.a,pOHHLlll . KaJIOpttMetp,. C03,ll.aBaeMLill _ ll . 'pru.tKax . npoeKTa 

RD33 · /1/, npe,J1.riomiraeTc11 ·yciattoBHTL n. Topueiioii qacTil )iereKTopa ·ATLAS · H_a 
LHC /2/. Pacqenx noKaJLIBaIOT, qTo B TeqeHue 10 neT pa6on1 B 3aBHCHMOCTH.oT 
·cnoero · pacnonmieH~ p3.3JIH'IHLie· qacm ,ll.eTeKTOpa ·. H:UCOIDIT raMMa~Ao~y oKono. . 
. 105 fp._(E,-' 1+5 MsB)' If HeiiTpOmJ~tii (p11I03HC 6LICTpblX nempouon (En >-100 K3B) . 
'nop~a 1015 iieiiTpOHOB·C:1'17 /3/ .. _'.3neK1J)OIIBKa II Apyrne Marepnanr,i, 

pa3Mew_eimMe B 3T~ii 3OHe, .,ll.omxubl 'coxpaHHTh B YKa3aHIThIX pa.a,uau.nonHLIX 
. ycn'oBHBX .·· CBOIO pa60TOCDOC06HOCTh .· 6e3 3.U.ieoo~ HCKIDK~HHH . cqHTI,m1\eilhlX 

CHrBaJIOB .. 
-• IlepBLIC sicnepnMeHTaJILHblC . pa6,~TLI: no rip one pie pa.a,n~OHHOI1,cioiiicocTH 

.. GaA.s-sneKTpOiiHirn . ,)I.AA )KlJ,llKOaproHOBOH . KaJIOpHM~TJlHH /4/, BLillO.IIHCHHI,IC Ha 

· 1iMnyn1,cHLIX ncTO'IHHKax 6LIC1JlLIX HCHTJlOHOB OIDIII HEP,-2 i IIEP,.30 /5/, 
DOKa3aJI~I, qTQ . nem:poHHLIC . nyqKH. peaKTOpa . IIEP-2 H 6ycrepa HEP~3_0 

• np~,ll.CTaDJUIIOT, ximpoKiie B03MO)KHOCTH ,)J.n1I U3yqeHH11 pa.a.i~aJ.UIOHHOll CTOHKOCTII . 
pa31Ill'IHI,IX -,II.CTCKT9po~ Ha LHC _ II l;X sneMeHTo_B .• Bo-nepBbIX, 3HepreTil'ICCKHii •·. 

CDCKlp 6LI!eTPLIX HCH1J)OHOB perucTOpa HEP-2 COOTBetcnyeT CilCKTJlY:HeiilJ)OHOB, 
B03HHKa'row.euy. npu B;aHMO,ll.eiiCTBHI~ I'IpOTOHOB :LHC C BCW.CCTBOM. ~Bo-BTOpLIX; 
BLICOKall nn;THOC;b ~OTOKa ; 6LIC1J)L~ HCliTJlOHOB (-io10:-Heli1J)OHOB;CM-2·c·1, ·c 
3Heprneii BLnue 100 K3B) II 6onr,moe' reOMCTJlHqecKoe ceqeHHe ~OB. (~800 CM2

) 

· no3BCJMIOT a Teqenne ·~1ecKon1,KH'f- ,JI.Heil· nonyq1m, umpopM'aumo 06 H3~eneuim . · 
xapaKTepllCTHK· sneMeHTOB J].CTCKTOpOD . no Mepe . nakonneHllll HMH .:,)1.031,1, 
3KBHBaileHTHQII io ro,ll.ru.i pa6orn .neTCK!Opa "ATLAS''; .· .. . ' 

B_ ,ll.aIIHOll pa6oTe npnBO,ll.JITC.ii _OCHOBHLIC· xapaKrepHCTHXH o6nyqaTenLHhlX 
YCTaHOBOK.. JlH <I> . : OJUIH 1 ~ ·. H3yqeml11 pa.a,uau,no1moii _CTOHXOCTII pa31InqHblX. 

. MaTepnanon, ./• nnrumpyer.tLIX ,ll.n1I . ucnonL30BaHHll ,npu • CO3,ll.aHHH cpH3iNeCKHX, 
· ycTaimeor.. · Ha LHC. · Ocnonnoe BHH.MaIIIIe · yAemieTC.ll : orn1crum10 ycTaHOBKH. ,)J.n11, 

pa.a,naQHOIIHLIX uccne,ll.OBaHHII Ha nyqie N2 3 p;aKTC>pa IIEP-2. . . -.. , . 
. . . licnOJib30B~iie . qmnb1J)OB 113 Kap6u,11.a . 6opa, : cimnu;a H · .. (n, _r)-KOHBCpTOp.i'., 

no3DOMeT . npoBO)(IITI,. ceaH.Cbl o6nyqernIK . C. pmINHbThill COOTHOll.lCHIIJUAII 
. MOUJ.HOCTH . ,ll.031,1 HCliTJl~HHOro H 1'3MMll-H3Jlyqeun.11~ '.3nepreTll'ICCKHe _CllCK'Ipl,l -. . . . \ . .. .· . . ,' -
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uefi1Jlonou D. Jone -o6nyqemffl »ocCTru1ciDJiem1 . no, pe3ynLTaTru.i nefrrpolino-
lilcrnuru.umnttoro -•llllaJill3a -pH,!l.a CTaH,ll.apTIILIX o6pa3U~B •. ~. onpe.n.enemm 
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2. OIIIICAHIIE YCTAHOBKII 

PeaKTOp HEP-2 /5/ 11BnBCTC11 HMnynLCHLIM IICTOqHHKOM 6LIC1J)LIX HCllTJlOHOB 
C KOMnaKTHOH aKTIIBHOH 30H01I 061,eMOM 22 nH1Jla. OH OKp~eH ,ll.B)1!,111 cnOBMH 
6ernnnoii 3aw_nn1 Tonmnuoii 2,5 M KIDK)(Ltii. Brnpoii cnoii 6nonm:w1ecKoii 

3aw.HTLI pacnonO)KCH Ha paccTOHHHH 3 M OT nep»oro. 3TO CB060,)J.HOe 

npOCTJlaHCTBO (T.H. "Kon1,ueeoii KOpH,ll.op") ncnom3yeTC1I ,)J.n1I pa3MCIIICHH11 
pa311nquoro <pH3Il'ICCKOro o6opy,ll.OBaHH11. B qacTHOCTII, Ha ropH3OHTaJILHOM IlyqKe 

N2 3 pacnonaraeTCH ycTaHOBKa ,ll.n1I pa.a.HaJ.UIOHHLIX uccne,ll.OBaHHii (puc.1). 
Kattan N2 3 a nepeoM cnoe 3aw.HTLI perucrnpa HMeeT npBMoyron1,11oe ceqem1e 

pa3MepaMH 20x4O CM2
• B 6uononl'IeCKOH 3aw.HTe HMCCTC11 OTBepcme ,ll.HaMC1JlOM 

1 M ,nmI BBO,IJ.a B Kom:u:eeoii KOPMOP B 3OffY o6nyqeHH11 Kpynuora6apHTHblX 
o6pa3:U:OB, B qaCTHOCTH,pa3Mew.aeMbIX B HH3KOTeMnepazypmIX KpHOCTaTax. 

MoHTIDK Kpynnora6a{lHTHoro 06opy,ll.OBaHH11 ,ll.n1I ceattca o6nyqemUI 
npoBO,ll.HTCB B 3KCnepHMeHTaJILHOM Jane B 3aw.HTHOM 6oKCC. B 3TO BpeMB IlyqOK 

N2 3 nepeKpLIT 3aw.tITHLIM IIIH6epoM peaKTopa IIEP-2, a ornepcTHe B 

6uononNecKoii 3aw.trre 3aKpbITO cne:u:nan1,11oii 3aw.HTHOH npo6Koii. KpuocTaT c 
IICCJIC,ll.yCMLIM o6pa3:U:OM YCTaliaBmrnaeTC11 Ha cneUIIaJILHOH IlO,ll.BIDKHOii 

I]JlaT<pOpMe. )lruI YMeHLIIICHHB aKTIIBfill;HH o6opy,ll.OBaHH11 TCDnOBbIMH HCH1J)OHaMII 

KpHOCTaT OKp~aeTCB CJIOCM Kap6ll)(a 6opa Tonw.unoii 5 MM. 

B 3aBHCHMOCTII OT 1J)e6oBaHHH 3KCnepHMCHTa nepe,ll. KpHOCTaTOM 
YCTaHaBnHBaCTC11 CilC:U:HaJibHLill <pHnb1Jl. )lruI CHIDKCHHB ypOBH11 )'-H3nyqeuHB nepe,ll. 

KpHOCTaTOM pa3Mew.aeTC11 cnoii CBHH:U:a TOnnnrnoii 5 CM. B ApyroM eapHaHTC C 
:u:emro ysenuqenHB ypoeH11 y-mnyqeHH11 nepe,a; KpnocTaTOM ycTanaenHBaeTc11 

(n,y)-Konseprnp. Koueeprnp npe,ll.CTaBIDieT co6oii napaqinnoe1,tii 3aMeAJIHTen1, c 

Ka.a,MHCBblM nornoTHTenCM TennOBblX HCH1J)OHOB o6meii TOnW.UHOH 12 CM. KpoMe 
Toro, ,ll.OilOJIIIHTenbHO KpHOCTaT OKp~aCTCJI cnoeM napa<pHHa TOnw.HHOH 10 CM. 

B pa6oqeM pe:lKHMe nnaT!pOpMa c ycTaHOBJieIIllblM o6opy,ll.OBaHHCM BMCCTC c 
nO,ll.BIDKHOii 3aIIllIToii nepeMew.aeTc11 B Kon1,:u:eeoii KOpH,ll.op npu 3aKpLrroM nm6epe 
nyqKa N2 3 (pHc. 1). PaccTom11e MC)K,)J.)' noeepxuocnro nm6epa n nnaT!popMoii 
cocTaBIDieT 10 CM. 3anusKa KpuocTaTa :lKII,ll.KllM a3OTOM no npeMB npoee,ll.eHIDI 
3KCnepnMeHTa ocyw.ecTBnBCTC11 ,ll.HCTaHillIOHHO 113 3KCnepHMCIITaJILHoro 3aJia no 

BaKYYMHLIM KpnonpOBO,ll.aM, nponO)KCHHLIM qepe3 nO,ll.BIDKH)'IO 3aw.HTY ycTaHOBKH. 
BHYTPH 3TOH 3aw.HTLI nponO)KCHO TaIOKC HeCKOnLKO 1J)y6onpoBO,ll.0B ,)J.n1I Ka6eneii 
BBO,ll.a-BLIBO,ll.a HH!pOpMaJ.UIH O COCTOHHHH o6pa3:u:a B reqeHHe CCaHCa 06nyqeHH11. 

06nyqaTenLnrui: ycTaHOBKa Ha KaHane N2 3 e npo:u:ecce ceattcoe 06nyqeHH11 
Kpynuora6apnTHLIX 061,eKTOB IlO3BOMCT 0,)1.HOBpeMCHHO npOBO,ll.HTh pa.a,IiaJ.UIOHHI,IC 
uccne,ll.OBaHH11 C APyrnMH o6pa3:U:aMH. B '3TOM cnyqae Kancyna ,)J.HID,IC1J)OM 130 MM 
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C HCCJieeyeMbThHI o6pa:m:ru.tn pa3MemaeTCjl B K0JibUeB0M Kopimope BCJie;:i: 3a 

KpH0CTaT0M. MaKCI™aJibHM ):{JIIIHa KancyJibl - 800 1™· IIoCJie ua6opa 3a):{aHHOfO 

qimoeuca uefiTpOHOB Kancyna c o6pa3UaMH H3BJieKaeTcjl H3 30HLI o6n}"IeHira n no 

TpaHCD0pTHOMY Tpy6onpoBo;:i:y B 00):{BIDKHOH 3aIUHTe ycTaHOBKH nepeMemaeTCjl B 

3KCnepHMeHTaJibHblll 3aJI B 3aIUJITHbill 60KC. Tpaucnoprnbrn Tpy6onpOBO):{ 

;:i:naMeTpOM 185 MM DJiaBHO H30ITIYT C pa;:i:nycoM KpHBH3Hbl 30 M. l130ITfYTM qacTh 

Tpy6onpoBO):{a pe3KO ~•eHbwaeT !pOH 6LIC;PbIX HeiiTpOHOB H y-JI}"Ieii B 3aIUIITHOM 

6oKCe BO Bpe1rn nepeMemeHHjl KancyJibl C o6pa3UaMH. O6IUM ):{JIIIHa 

TpaHcnopmoro nyTII - 6 M. Ha Kouue H30ITfYTOro Tpy6onpoBo;:i:a B 

3KCnep1™eHTaJibH0M 3aJie ycTaHOBJieH 3aIUIITHbill wn6ep ):{JIHHOH 1 M i1:Jljl 

yt.teHLIIIeHHjl qioua BO Bpe1ffi npoBe;:i:eHHjl o6n}"IeHHjl. 

3. II3MEPEHIIE CilEl(TPA 3HEPfIIii II IIOTOKA ELICTPblX 
HEHTPOHOB 

)lmI H3MepeHHH 3Hepren1tJeCKOfO cneKTpa II a6COJIIOTHOH BeJilllJHHbl DOTOKa 

6LICTpblX ueiiTpOHOB n.cnOJib30BaJICjl CTatt;:i:apTHbill MeTO;:i: aKTHBauirn noporoBblX 

;:i:eTeKTOpOB C nocJie;:i:yromnM BOCCTaHOBJieHHeM HCX0):{HOfO 3Heprenl'IeCKOfO 

pacnpe;:i:eneHHjl HeHTpOHOB. 113MepjlJICjl BblXO):{ CJieJ:J:yroIUHX peaKu11ii: 

Inll5(n,n')Jnll5m, Ni58(n,p)Co58, Fe54(n,p)Mn54, Ti46(n,p)Sc46, T147(n,p)Sc47, 

T148(n,p)Sc48, Ai27(n,a)Na24. B nepetJHCJieHHOM ua6ope n3oTonoB noporoBble 

3HatJeHHjl peaKurrii ne:lKaT B HHTepBane 0,4+6 M3B. M11HHMaJILHLif1 nopor (oKoJio 

400 irnB) 1111eeT peaKUIUI Ha In115
, D03TOMY np11B0):{H11ble Hlf)Ke 

3KCnepHMeHTaJibHbie 3HatJeHHjl DOTOKOB 6bICTpbIX HeiiTpOHOB 0THOCjiTCjl K 

nHTepBany 3Hepmii 0,4+ 11 M3B. 

IIocne o6JI}"Iefflljl 6bICTpblMII HeiiTpOHaMII HaBe;:i:eHHM raMMa-aKTHBHOCTb 

o6pa3UOB H3MepjlJiaCb repMaHIIH-JIHTileBbIM ;:i:eTeKTOp0M c KaJin6poBaHHOII 

3q>q>eKTHBHOCTbIO. 113 aHaJIII3a H3MepeHHbIX y-cneKTpOB onpe;:i:eJijlJiaCb SY -
DJIOIUa):{b nHKa y-KBaHTOB pacna;:i:a C ::rneprneii Ey DOJI}"IeHHblX pa;:i:HOaKTIIBHblX 

jl):{ep: 

SY No. p · ~. w: E.,: · [(1 - e-11 '') • e-,,,, · (1- e-',")]j <I>(E) · cr(E) · dE, 
T o 

r;:i:e No - qncno ABora;:i:po=6,023· 1023 
, 

p - BepOjlTH0CTb pacna;:i:a j1J:J:pa C ucnycKaHlleM 'Y-KBaHTa C 3Hepmeii E, , 
Ilj - OTHOCHTeJibHOe co;:i:ep:lKaHne HCCJie;:i:yeMOfO ll30TODa B o6p.riue, 

w - Bec o6pa3ua B rpa11Max, 

E - 3q>q>eKTIIBHOCTb ;:i:eTeKT0pa, 

AT - aTOMHLiii Bee o6pa3ua, 
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't - cpe.11.HlUI npOJJ.OJIXHTenLHOCTL XH3HH npOH3BeJJ.eHHOro H30TOna B 

ceKYHJJ.ax, 't=l,442xT, r.11.e T - nepuo.11. nonypacna.11.a npott3BeJJ.eHHoro mornna, 

t1 - Bpe?.ra o6nyqemra o6pa3ua, 

t2 - Bpe?.UI Me:lKJI.Y KOHl{OM o6nyqemra H HaqaJioM H3Mepemra aKTHBHOCTH 

o6pa3ua, 

t3 - Bpe?.UI H3Mepemra aKTHBHOCTH o6pa3ua, 

<l>(E) - .11.ucpq,epeHUHaJILHLrii: noToK HeUTPOHOB B e.11.ttHHllax H·cM·2-c·1.M3B·1, 

cr(E) - Ce'leHHe peaKl{HH B MIJJIJIII6apHax, 

E - :meprIDI HeiiTPOHa. 

I-fa nonyqeHHLIX 3KcnepIIMeHTaJILHLIX 3Ha'leHnu J <l>(E)cr(E)dE u 
0 

3HepreTffqeCKOU 3aBHCIIMOCTH Ce'leHllll cr(E) JJ.JUI K~OU peaKUHH /6/ 
BOCCTaHaBJIIIBaJIC}l BHJJ. cneKTPa <l>(E) u paCC'IHTLIBaJIC}l DOJIHLrii: DOTOK 6LICTPLIX 

HeiiTPOHOB F. 3HepreTH'leCKM 3aBHCIIMOCTL HeiiTPOHOB <l>(E) 

annpOKCIIMIIpOBaJiaCL DOJIHHOMOM 2-4 nop}IJI.Ka, )'MHOXeHHLIM Ha 3KCDOHeH1'Y BHJJ.a 

exp(-cill). IlapaMeTPLI annpOKCIIMnpyromeu q>)'HKllHH H nop}IJJ.OK DOJIHHOMa 

no.11.6ttpaJIHCL MeTOJJ.OM HaIIMeHLIIIHX KBaJJ.paTOB, nptt 3TOM DOMIIMO TPe6oBaHH}l 

HaIIMeHLUieu pa3Hlll{LI Me:lKJI.Y paccqnTaHHLIMH , H 3KCnepIIMeHTaJILHLIMH 

3Ha'le'HH}IMII Bentt'IHH J <l>(E)cr(E)dE (KoTopM, KaK npaBHJio, He npeBLilllaJia 
0 

10+15%) npHHIIMaJIOCL BO BHIIMaHIIe co6JIIOJJ.eHtte p}IJJ.a cpmuqecKH Heo6XOJJ.HMLIX 

YCJIOBHU (Hanpm1ep, HeOTPIIllaTenLHOCTL DOTOKa, "CUIHBaeMOCTL" C 3aKOHOM 1/E B 

HH3K03HepreTffqeCKOU 'laCTH cneK-rpa, MOHOTOHHLrii: xapaKTep 
BLICOK03HepreTuqecKOU qacTH). 

Ha puc.2 npuBe.11.eHLI cneKTPLI 6LICTPLIX HeiiTPOHOB JJ.JUI JJ.Byx BapttaHTOB 

KOHq>ttrypaunn paJJ.Hal{IIOHHOro IlOJI}l, Ilptt HaJiffqHH nepe.11. o6pa3l{OM CBHHl{OBOro 

q>HJILTPa (KpttBM 1) noTOK 6LICTPLIX HeiiTPOHOB B HHTepBane 0,4+ 11 M3B 

cocTaBJI}leT Benuqney F (0,4+ 11 M3B) = 9,5· 109 H·cM·2·c·1, c (n;y)-KOHBeprnpoM 

(KpttBM 2) F (0,4+11 M3B) = 4-108 H·CM-2·c·1. B nocne.11.HeM cnyqae cneKTP 

6LICTPLIX HeiiTPOHOB 6onee xec~iu: cpe.11.IDU1 3HeprIDI 6LICTPLIX HeUTPOHOB 

(E>0,4 M3B) c (n;y)-KOHBeprnpoM E=2,12 M3B, B TO Bpe?.UI KaK c <pHJILTPOM H3 

CBHHUa E=l,54 M3B. 

B JJ.aHHou pa60Te cneKTP HeiiTPOHOB B ttHTepBane 3Heprnu 0,1+0,4 M3B 

3KCnepIIMeHTaJILHO He Il3Mep}IJIC}l, 

Pac'leTLI no MeTOJJ.Y MoHTe-Kapno nOKa3LmaroT, 'ITO cpopMa cneKTPa B 3TOM 

IIHTepBane 3Heprnu - 1/E /18/. 3Ha'1eH11e DOJIHOro nOTOKa HeUTPOHOB B HHTepBane 

0,1+0,4 M3B Ol{eHIIBaJIOCL no "cUIHBKe" C 3KCnepIIMeIITaJILHLIM DOTOKOM 
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Puc.2. llttcpcpepeHl{HaJILHLie cneKTPl>I 61>ICTPLIX HeUTPOHOB JJ.JUI JJ.Byx BapuaHTOB 

KOHcpurypaunu PaJJ.Hal{HOHHOro nOJI}l: 1 - nptt HaJIII'IHH CBHHl{OBOI'O q>HJil>TPa, 

2 - npu HaJiffqHH (n;y)-KOHBeprnpa 
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6LICT{)LIX HeiiTpOHOB npH E=0,4 M3B. OLDIO nOJI)"IeHo, 'ITO IIOCJie CBHHUOBOro 

<pHJILI'pa noTOK HeiiTpoHOB C 3Hepmeii 0,1+0,4 M3B COCTaBJUieT - 30% OT 

nOJIHOro nOTOKa 6LICT{)LIX HeiiTpOHOB. 

Ham11IHe B 30He 06JI)"IeHIIJI HCCJie;zyeMoro o6pa3ua co CBOID( 

3KCnepHMeHT3JILHLIM 06opy,11;0BaHHeM (HH3KOTeMneparypHLIH KpHOCTaT, BaKYYMHall 

KaMepa, mupenaTenH H T.,11;.) MOXeT npHBO,ll;IITI, KaK K H3MeHeHmo Ha 06pa3ue 

BI,IInenpHBe,D;eHHLIX. 3Ha1IeHHH noTOKOB 6hICI'pLIX HeHI'pOHOB, TaK H HX cneKI'pOB. 

)lruI HJIJIIOCI'paQHH Ha pnc.3 npHBe,D;eHLI cneKI'pbl 6blCI'pLIX HeiiTpOHOB nocne 

CBHHUOBOro <pIDILI'pa, ll3MepeHHble B ,D;Byx TO'IKax B xo,11;e BLIIlOJIHeHIIJI 

3KCnepIIMeHTa no ll3)"IeHHIO pa,n:HaUHOlIHOH CTOJIKOCTH GaAS-3JieKI'pOHIIKH ,11;.IDI 

,11;eTeKTopa "ATLAS" /4/. 06pll3eu npe,11;cTanmm co6oii neqarnyro IlJiary c 40 

npe;zycHJIHTe.IDIMH n ycHJIHTe.IDIMH-<pOpMHpOBaTeJii!MH pa3MepaMH 20x10 cl..2, 

noMemeHil}'IO B KpHOCTaT C XH,ll;KHM a30TOM ,ll;HaMel'pOM 15 CM (pnc.1). Ha puc.3 

KpHBall 1 II3MepeHa B TO'IKe cpa3y xe 3a <pHJILI'pOM nepe,11; KpHOCTaTOM C 

F (0,4 + 11 M3B) = 9,5-109 H·CM-2-c-1
, KpnBaiI 2 II3Mepelia B TO'IKe 3a 

KpIIOCTaTOM C F (0,4 + 11 l\faB) = 4,8· 109 H·CM-2•c·1• 

II03TOMY npH 06JI)"IeHIIn HOBOro o6pa3ua co CBOHM 3KCnepHMeHT3JILHI,IM 

OKpyxeHIIeM npOBO,ll;IITCH npe,11;napHTeJILHOe H3MepeHHe 3Ha1IeHHH nOTOKOB 

6LICT{)LIX HeiiTpOHOB u HX. cneKI'pOB Ha CaMOM o6.pa3ue. IlpH HeH3MeHHI,IX 

yCJIOBHHX o6n)"IeHHH 1mu npu npone,11;eHuu nonTopHoro ceaHca B paiione 06pa3ua 

,Ha BeCL QHKJI o6JI)"IeHUH ycTaHaBmmaeTCJI ,11;03HMeI'p-CBH,ll;eTeJIL, j{BJij{IQIUHHCH 

nHTeipanLHLIM MOHHTopoM MOIIUIOCTH peaKTopa HEP-2. B KaqecTBe HeiiTponHoro 

,D;03IIMel'pa 11cnon1,3yeTCH HIIKeJieBall qion1,ra c noCJie,D;yIOIUHM (nocne OKOH'IaHHH 

ceaHca o6JI)"IeHIIll) H3MepeHIIeM Ge(Li)-,D;eTeKTopoM HaBe,D;eHHOH aKTHBHOCTH Co
58

• 

Hane,11;eHHID1 aKTIIBHOCTh nIIKenenoii qion1,m-CBH,11;eTeJI11 61,ma ncnoJIL30BaHa 

TaKXe ,11;.IDI H3MepeHUH O,ll;HOpO,D;HOCTH He,JIT{)OHHOro nOTOKa B 30He o6JI)"IeHHH. Ha 

pnc.4 nOKa3aHO pacnpe,11;eneHUe noTOKa 6hICI'pLIX HeHI'pOHOB no ce'IeHIIIO 

. ne'Iarnoii IlJiaTLI. HIIKeJieBall <pOJILra YCTaHaBJIIIBaJiaCL B KpHOCTaTe C :lKll,ll;KHM 

a30TOM Henocpe,D;CTBeHHO 3a neqarnoii IlJiaTOii C GaAs-3JieKI'pOHIIKOH /4/. 

0,11;Hopo,11;'Hocn noToKa 6hICT{)LIX Hefrrpo110B no ce1IeHIIro neqarnoii IlJiaTbl 

COCTaBHJia ± 5%. 

)lruI cpantteHUH noJI)"IeHHLIX B /4/ pe3yJILTaTOB no pa.n:nauuonnoii CTOHKOCTII 

3JleKI'pOHIIKll Ha OCHOBe GaAs C pe3yJILTaTal.lH ,11;pymx HCCJie,D;oBaTeJILCKIIX Ipynn 

y,11;06Ho np1mecm 113MepeHHLIH HaMH noTOK 6hICI'pLIX HeirrpOHOB K 3<p<peKTHBHOMY 

noTOKY ,D;IDI HeirrpoHoB c 3Hepmeii 1 M3B. Ilo onpe,11;eneHIIIO 

I!- D(E) 
F3q,q, (1 M3B) = j F(E) . dE, 

E... D(l M3B) 

r,11;e F:,¢cp (1 M3B) -· 3cp<peKTIIBHLiii noToK Alli. HeiiTpOHOB c 3Hepmeii 1 M3B, 

D(E) - nefrrpoHHLiii Kej>Ma-<paKTop ,D;IDI aTOMHLIX cMeme1mii B GaAs, 
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Pnc.3. llnqi<pepeHUHaJILHLie cneKI'pbl 6blCI'pLIX HeJIT{)OHOB 11p11 

CBHHUOBOro !pHJILI'pa, 113MepeHHbie nepeJJ; KpllOCTaTOM (Kp11Ball 1) 

KpHOCTaTa (Kp11Ball 2) B IlOJIO:JKeHIIJIX 5 H 7 pncJ cooTBeTcTBeHHO 
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Pttc.4. Pacnpe.neneHHe noToKa 6&ICTPLIX HeiiTPOHOB no ceqeHHIO neqamoii 
IIJiaTI,J (B npOH3BOJihHhIX e.z:tHHHI{ax). Pa3MepbI no BhICOTe (x) ~ llillpHHe(y) ~aThl. 

.z:taHhl B CM 

IO 

1, • 

I' 
. y1 

\ 

t, 
t 
!f 
.1 

} 
., 
1 
.I 

, l 
I l 
. f 
if i ,1 

D (1 MaB) -ycpe.nHeHHoe 3HaqeHne DB paiioHe E =:= 1 MaB. 
Hcnom,3y.SI 3HaqeHlf.SI KepMa-<paK.Topa ,nJlll cMem;eHHii B GaAs m pa6on,1 nt, 

Mhl IIOJiyqIIJIH, qTQ B Hameii o6nyqaTeJihHOll ycTaHOBKe 3<p<peKTHBHhlll IlOTOK 

Heii:TpoHoB F3,i,q,(1 MaB, GaAs) rrocne CBIIHUOBoro <pIIJILTPa BHYTPH KpuocTaTa c 
XH.[{KHM a30TOM paBeH; 

F»,i,,i,(1 MaB, GaAs) = 0,91F(O,l-ll MaB) = 8,9-109 H·c1{2•c·1• 

4. rAMMA-JJ;03HMETPIDI 

ToqHoe onpe.nenem1e Ha peaKTopax rru.wa-.no3 B mrrepBane 105+106 rp, 

npe.z:tCTaBJI.SIIOW:UX HHTepec ,nJlll pa,n:Hfill;HOHHhIX HCCJie.z:tOBaHHll MaTepHaJIOB, 

.SIBJI.SieTc.SI HenpocTOii: 3a,n:aqeii:, rrocKOJILKY TPY.z:tHO HaiiTH rru.wa-.z:t03HMt!TPLI, 
KOJ'.Op&Ie 61,mn 6&1 . nonHocn,ro HeqYBCTB~eJILHLI K HeiiTPOHHOMY H3JIY'lennro. B 
.[{aHHOH pa6oTe ,nJlll 113Mepemra MOW:UOCTH .D:03LI OT J'aM11a-COCTaBJI.SIIOW:eii . B 
CMeIIIaHHOM none rru.wa-Heii:TpOHHOro H3Jiyqenlf.SI peaxTOpa HEP-2 6&IJIH 

HCilOJIL30BaHhl TepMOJIIOMHHecQeHTHhie .z:teTeKTopLI (TJIJJ:) TLD-700 cpnpMbI 
"Harshaw" /9/. IIInpoKo ncrron1,3yeMLIe B IIEPH anattnHOBLie (PAD) n 

pa,n:nocpoTOJIIOMHHecQeHTHLie (RPL) .[{03HMeTPLI, KOTOpLie 1103BOJI.SIIOT H3Mep.SITh 
.[{03LI .no 106 rp /8/, 6LIJIH npHMeHeHLI ,nJlll onpe.neneHII.SI IlOJIHhIX HHTerpaJILHhIX 
.[{03. 

lleTeKTop1,1 TLD-700 na ocnoBe LiF npe.z:tCTaBJI.SIIOT co6oii Ta6neTKH Maccoii 
OKOJIO 24 Mr n pa3Mepm,I 3,2x3,2x0,9 MM • )lmI YMeHLIIIeHII.SI qYBCTBHTeJILHOCTH K 

MeWJeHHLIM HeiiTPOHaM cocTaB TLD-700 060.raw:elf H3oTonoM Li7 (99,99% Li7, 
0,01% Li6) • 

Ilepe.n o6nyqeHHeM B rrone HOHH3Hpyrow:ero H3JIY'lemra TLD-700 oTXHranu B 
TeqeHne 1 qaca npu TeMneparype (400 ± 4)°C B KacceTe u3 THTaHa '/10/. Ilocne 

3TOro Kaccery C .z:teTeKTOpaMH H3BJieKaJIH H3 TepMOCTaTa, . cpa3y IlOMem;anu · B 
MaCCHBHhlll pa,n:naTOp H3 .nropanIOMHHlf.SI H OXJia::K.[{aJIH .no KOMHaTHoii TeMneparypLI 
B_ TeqeHne 15 MHH. 3aTeM Kaccery c .neTeKTOpaMH BHOBI, noMeW:aJIH B TepMOCTaT 
npu Te1meparype (100 ± 2)°C u nporpeBaJIH B TeqeHHe 2 qacoB c nocne.nyrom:uM 

oxnax.z:teHHeM B pa,n:naTOpe )(O KoMHamoii TeMneparypLI. 
Ilocne OIIHCaHHoii repMnqecKoii o6pa6oTKn npoBO.z:tIIJIOCL . nu6o o6nyqettne 

TJIJJ: B rrone rru.wa-mnyqenlf.SI Co60 )(03011 10·2 rp na cTatt.z:tapmoii 

rpa.n:yupoBOqHoii ycTaHOBKe ,nJlll BLNHCJieHII.SI rpa,n:yupoBOqHoro K03<p<pHUHeHTa~ 
JIH60 o6nyqenne B IICCJie)(yeMLJX IlOJI.SIX IIOHH3Hpyrom:ero. H3JlyqemISI. lI3MepeHlf.SI 
o6nyqeHHhlX ,l(eTeKTopOB npOBO)(HJIHCI, na npu6ope <pllpMLI ."Harshaw" MO)(eJIH 

2000(A+B), peanmyrom:eM HHTerpaJILHLn1, . MeTO.n H3MepeHlf.SI 
TepMOJIIOMHHeCQeHTHhlX CHiliaJIOB (TJIC). Ilo 3aDHCaHHhIM KpHBLIM TepMnqeCKOro 
BLICBeqIJBaHlf.SI 6LIJIH BLIDpaHLI pe::KHM mupeBa IlJiaIIIIIeTa IIpH6opa II nepHO)( 
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HHTerpnpoBauIDI TJIC ,neTeKT0p0B TaKIIM o6pll30M, 'IT06LI OCTaT0'IHLIH cnrnaJI . 
C0CTaBJU!JI He 6oJiee 0,5% OT IT0JIH0I'O. Bee 113MepeHIDI TJI,ll np0B0.l{IIJIHCI, B 

CJie,llJ'IOm;eM peXHMe: 

- TeMITepazypa npe,nBapHTeJILH0I'O 6LICTPOI'O HarpeBa T1=l00°C, 

- Ha'IaJILHIDI TeMITepazypa HHTerpupoBaIIHH TJIC T2=100°C, 

- MaKCHMaJILHIDI TeMnepazypa HarpeBa T3:280°C, 

- CK0p0CTh JIHHeiiHoro HarpeBa OT T1 .no T3 paBHa 10 Kie, 

- npo,nomKHTeJILH0CTh H3MepeHIDI t=30 C. 

B npouecce mMepeHIDI KaMepa 6JioKa npu6opa 2000A npo.IzyBaJiac1, 

TeXHll'IecirnM ll30T0M co CK0p0CTLIO HCTe'IeHIDI (3+4) JVMHH. ' 

'Kruc P.3BeCTH0 /11,12/,_npu raMMa-,no3ax BLIIIIe 1 fp B TJI,ll ua6JIIO.l{aeTCH TaK 

Hll3LIBaeMoe HBJieHHe "cBepxmrneii:uocTn'_:, T.e. HeJIHHeii:mrn p0CT BLIX0.l{a TJIC C 

)'BeJIU'IenneM raMMa-,l{03LI. ,[{03a, npu KOTOpoii: Ha'IHUaeT ua6JIIO,naTLCH 3T0 

HBJieune, Bapi,upyeTcH rrpn pa3JIH'IHLIX · cnoco6ax npnroToBJieuIDI TJI,ll. 

"CBepXJIHHeii:uocTL" TaIOKe 3aBHCIIT OT :mepmu na,narom;ux 'Y-KBaIIT0B, 

)'BeJIIl'IIIBIDICI, ,nJIH 6oJILllllIX 3uepmii. 

3aBHCHMOCTh BLIX0,na TJIC ,neTeKT0p0B 11..D-700 OT BeJill'IHHLI .!{031,J 61,ma 

npe,nBapHTeJILH0 HCCJie,noBaua B IT0JIHX M0H03uepreTll'IeCK0I'O raMMa-nJJiyqeHIDI 

Cs137 (Er0,66 M3B) II Co
60 

(E11=1,17 M3B; E;,=1,33 M3B) B IIHTepBaJie .!{03 OT 1 

.no 5· 10 fp. IloJiyqeHHLie p~3YJILTaTLI npnBe,neHLI ua pnc.5 (KpHBLie 1 II 2 

coorneTCrneuuo). Ha 3T0M )Ke pncynKe ,nauLI TaK)Ke ,naunLie, noJiyqeHLie ua 

ormcauuoii: o6JiyqaTeJILHoii: ycTau0BKe perucrnpa HEP-2- (KpHBIDI 3), r,ne noJie r

nJJiyqeuHH HMeeT ,noB0JILH0 mnpoKnii cneKTPaJILHLIH cocTaB. Ha ,nauu1,Iii M0MeHT 

ue np0Be,nem1 .neTaJILHLie H3MepenIDI cneKTPa 'Y~KBIDITOB Ha perucTope HEP-2. 

O,nuruco, ucnoJIL3YH 3Kcnepm1eHTa.iILHLie ,nauuLie no 3uepreTll'IeCK0MY 

pacnpe,neneunro noToKa r-nJJiyqenIDI ua ycTauoBKe HEP-30 /13/, M0)KH0 

-yrnepx,n;aTL, 'ITO 'Y-CITeKTP IT0MHM0 'Y-H3JiyqeuIDI CaM0I'O peaKTOpa B 3Ha'IHTeJILH0H 

cTeneun ,CBH3au c y-nJJiyqeuneM nocJie 3axBaTa uei'fTPOHOB B MaTepnaJiax 3am;HTLI 

perucrnpa, HMeeT cpe,nuIOIO 3Heprnro 1,5+2 M3B II BLICOK03HepreTU'IeCKIIH XB0CT 

,no 10 M3B. 
Ilpn IT0Jiyqemrn 3Kcm:p1IMeHTaJILHI,IX .l{aIIHLIX (pnc.5) ,neTeKT0pLI 11..D-700 

ycTauaBJIIIBaJIIICL B o,nuo II- TO )Ke MeCT0 HCITOJIL3yeMoii ·ycTau0BKH. Be.n:muua 

.!{03LI perym1p0Banac1, BpeMeueM 3KCIT03IIUHII TJI,ll B H3MepHeM0M IT0Jie 'Y-
113JIYIJ:eHHH. A6cOJIIOTHOe 3Ha'IeHHe M0llJ;H0CTH .!{031,I onpe.nemmoc1, 113 ITOKaJannii 

11..D-700 npu 311aqe11IDIX y-,noJLI < 1 fp (npn .imueiiuoM 3aKone H3MepeuHH pocTa 

BLIX0.l{a TJI,ll CO BpeMeHeM 3KCIT03HUHH) . .[{onOJIHIITeJILHO a6COJIIOTHLie 3Ha'IeHilH 

y-,n03LI B HHTepBaJie 20+200 fp II3MepHJIIICI, o6pa3UOBLIMH cpeppocyJII,lpaTHLIMH 

.!{03HMeTPaMH Cl>pHKe 114/ • . 3KcnepHMeHT3JII,HI,Ie 3Ha'IeHHH M0IUH0CTH y-,no31,1, 
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Pnc.5. 3aBHCHMOCTL BLIX0,na TepM0JIIOMll!lecuenTH0I'O cnrnaJia (TJIC) }leTeKTOp0B 

11..D-700, 0TH. e.n., OT .!{03bl H 3uepm11 11lMMa-u3Jiyqemrn. □- □-□ - IICT0'IHIIK 

Cs137(1); x-x-x - ncTO'IHHK Co60(2); 0-0-0-KattaJI N~ 3 perucrnpa HEP-2 (3) 
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AaBaeMble 1LD-700 II A03HMClpaMU <l>pmce, COBna,nanu MC)l(Jzy co6oii C TO'IHOCTLIO 

5+ 10% ,nJUI Bcex ucnOJIL30BaHHLIX o6JiyqaTeJILHLIX ycTaHOBOK. 

AHaJIH3 3KCnepHMeHTaJILHLIX AaHHI,IX (puc.5) noKa3LIBaeT, 'ITO ,nJUI "wnxux" 

y-KBaHTOB Cs137 xBJieHue "cBepxmrnenHOCTH" 1LD-700 nposrnJixeTcx npu A03ax 

>20 fp u MaKCHMaJILHOe OTKJIOHCHHe ·oT JIHHCHHOCTH (~3 pa3a) HacryrraeT npu 

A03ax 400+600 fp . .Ilmi 6oJiee :JKCCTKHX y-KBaHTOB Cow II y-crreKlpa peaKTOpHoro 

II3Jl}"ICHIDI 3KCnepHMCHTaJILHble AaHHLie npaKTU'ICCKII COBna,D;alOT Apyr C Apyrotc B 

o6oux CJiyqrui:x XBJICHHe "cBepXJIHHCHHOCTU" HacryrraeT yxe np11 A03ax > 10 fp H 

AOCT11raeT MaKCHMaJILHoro OTKJIOHCHIDI OT JIHHCHHOCTII (3,5+4 pa3a) np11 A03ax 

300+ 1000 fp. B AaJILHCHlUCM rp~poBO'IH!Ul KpllBaJI 3 (p11c.5) 11cnOJIL30BaJiaCL 

,nJUI onpeAeJICHIDI 113 nOKa3aHnii 1LD-700 MOII.(HOCTII Y-A03LI npu npoBCACHIIU 

ceaHcoB 06JiyqeHID1 Ha peaKTope llEP-2. 

B PMC 3Kcnep11MCHTOB . Ha o6JiyqaTeJILHOll ycTaHOBKC ,nJUI H3MepeHIDI 

IIHTerpaJILHOH noJIHOH A03bl ucnoJIL30Ban11c1, noJiyqeHHMe 113 UEPH aJiaHUHOBLie 

(PAD) u pa,n11ocpoTOJIIOMIIHecueHTHLie (RPL) A03HMClpLI. 

IlpllHQHn pa6onr aJiaHHHOBOro A03HMClpa /8,15,16/ OCHOBaH Ha 

o6pa30BaHUU nOA ACHCTBHCM HOHH3IIPYIOII.(Cro U3Jl}"ICHIDI napaMarHUTHI,IX QCHlpOB 

B a-aMHHOKIICJI_OTe (CH3CNHi-COOH). O6pa3Y1Qll.(Hecx H3-3a pa3pYllleHIDI 

ymepoAHLIX KOBaJICHTHLIX CBX3Cll HecnapeHHble 3JICKlpOHI,I pernClpHPYIOTCX 

cneKlpOMClpOM 3JICKlpOHHOrO napaMarHUTHOro pe30HaHca. llcnOJIL30BaHHLie B 

AaHHOll pa60Te A03HMClpbl, HOC11ll.(He IIM11
11
Elcugray,"HMeJIII AHaMClp 4,8 MM II 

MHHY 30 MM II COCT011JIII 113 OAHOPOAHOll CMeCII nOJIIIMepa II aJiaHHHa (33% - ,67% 

no Becy). 

B RPL-A03HMelpax /8,17/ nOA AeHCTBUeM 113Jl}"leHIDI C03AaIOTCX QCHlpLI 

<pOTOJIIOMUHeCQeHQUH, COAep:JKall.(He aTOMbl II IIOHLI cepe6pa. IloCJieAYIQII.(ee 

ocBell.(eHne RPL-A03IIMelpa YJI!>lJ)acpnoJJeToBLIM cBeTOM BLI3LmaeT BHAHMYIO 

JIIOMHHCCQCHQIIIO. llcnOJIL30BaHHLie B AaHHOll pa6oTe RPL-A03HMClpLI Tllna 

DOS-2 cpupMbI "Schott" 61,mu MHHOH 6 MM u AIIa!.telpOM 1 MM II HMeJIH 

CJieAYIQII.(HH COCTaB (no Becy): 0-53,7%; P-33,4%; Al-4,6%, Ag-3,7%, Li-3,7%, 

B-0,9%. 

Ilocm, o6JiyqeHIDI o6Mep aJiaHHHOBLIX (PAD) u RPL-A03HMClpOB npoBOAIIJIC11 

B na6oparnpnn A03HMelpnn 60JI1,umx A03 UEPH (High Level Dosimetry 

Laboratory at CERN) c 11cnoJIL30BaHHeM cneKlpOMelpa V ARIAN-E3 ESR (nmI 

aJiaHHHa) 11 npu6opa"Toshiba FGD-6
11(,nmi RPL) /8/. 

B Ta6JIIIQax 1 II 2 npnBeACHbl 3KCnepHMeHTaJILHLie 3Ha'ICHIDI MOII.(HOCTH A03 

npu ucnoJIL30BaHUU Ha o6JiyqaTCJJLHOll yCTaHOBKe nepeA o6pa3QOM 

COOTBeTcTBeHHO CBHHQOBOro <pIIJILlpa HJIH (n,y)-KOHBeprnpa • .Ilmi IIJIJIIOClpaQHH 

BJIIDIHH11 o6pa3Qa npuBeAeHLI TaK:JKe MOII.(HOCTH A03 noCJie KpHOCTaTa, nOJI}"ICHHLie 

B KOHKpeTHLIX ycJIOBIDIX 3KCnepHMeHTa no H3}"1eHHIO pa,n;HaQHOHHOll CTOHKOCTU 

14 
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Ta6JiuQa 1 

DTLD 
T 

D1ota1 
PAD 

D1 

D2 

DPAD 
T 

Dtota!RPL 

Ta6Jiuua 2 

DTLD 
T 

Dtota!PAD 

D1 

D2 

DPAD 
T 

Dtota!RPL 

MOII.(HOCTL A03bl (fp/q) noCJie CBHHQOBOro <pIIJILlpa 

IlepeA KpUOCTaTOM 

1164±16 

886±90 

240±20 

759±60 

48 ± 8 

25±37 

3a KpHOCTaTOM 

435±3 

387±40 

31±5 

195±27 

Moll.(HOCTh A03I,I (fp/q) IlOCJie (n,y)-KOHBeprnpa 

IlepeA KpHOCTaTOM 3a KpUOCTaTOM 

466±40 170±10 

627±19 2i6±4 

58±10 25±4 

10±2 4±1 

559±22 187±9 

673±89 226±51 
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GaAs-MeK'Ipomnrn /4/. IIocJieAHHe AaHHLie Moryr CJI)')KHTb TaIOKe opneHTnpoM 

npn IIJiaHHpOBaHHH npoBe.l{eHIDI pa,ri;n~OHHblX lfCCJie.l{OBaHlfll C o6pa3IU1Mlf 

~ru,1elpOM 130 MM B lpaHCnoprnoii KancyJie OAHOBpeMeHHo c ceattCOM o6Jiyqemrn 

Kpynttora6apHTHblX o6T.eKTOB. 

IlpOClpaHCTBeHHoe pacnpe.l{eJieHHe MOIIUIOCTH 'Y-A03bl no Hapyxttoii 

noBepXHOCTH U:HJIHHApWieCKOro KpHOCTaTa (pnc.1) lf3MepIDIOCb .l{eTeKTOpaMH 

TLD-700. IloCJie CBHHU:OBoro q>HJILlpa 'Y-A03a OKa3aJiacL B npeAeJiax 15% 

O.l{HOpO.l{HOH no 06'1>eMy o6Jiyqemrn. Ilo3TOMy B Ta6JIHU:e 1 npnBe.l{eHO 

ycpeAtteHttoe 3Ha'Iettne noKa3aHilll TLD-700 D
1
1LD. 

IloMHMO 3Kcnep11MeHTaJI1>H1>IX AaHHl>IX no noJIHoii A03e D 10wPAD, H3MepeHHoii 

aJiaHHHOM, B Ta6JIHn;ax npnBe,o;em,1 pacqernLie 3Ha'IeHHJI BKJia,ri;a B noJIHyIO ,u;o3y Jl1 
If lli HeillpOHOB Pa3JIIl'IHblX 3Hepmii. BeJIWIHHbl Jl1 If Jl2 paCC'IlfTaHbl lf3 

CJie;zyIOru;HX COOTHqmeHHii: 
llMu 0,4Mu 

Jl1 = I K(E)<t>(E)dE, lli = I K(E)<t>(E)dE, 
0,4Mu 0,03Mu 

r,u;e <t>(E) - ,IJ;HtptpepeHU:lfaJII,HI,lll noTOK HelllpOHOB, 

K(E) - KepMa-tpaKTop aJiaHHHa /8/. 

IIocJie CBHHU:OBOro tpHJiblpa OCHOBHOH BKJIM B nOJIHyIO ,o;03y D1ota!PAD BHOCXT 

HelllpOHbl (>96% ), npn 3TOM onpe.n;emnoru;HMH XBJljJIQTCX 6LIClpble HeHlpOHbl C 

3Hepmeii > 0,4 M3B. BKJia,ri; HelllpOHOB B HHTepBaJie 3Hepmii 30+400 K3B 

COCTaBJijleT nopx,u;Ka 20%, a pOJII, HelllpOHOB MeHbIIIlIX 3Hepmii: npaKTH'IeCKlf 

npette6pe)KJIMa. 

IlpH HaJIH'IHH (n;y)-KOHBeprnpa CHTYau:HJI pe3Ko MeHXeTcx. OcttoBHoii BKJIM 

B nOJIHyIO ,IJ;03Y Dtota!PAD BHOCXT 'Y-KBaHThl (> 85%). B tpOpMHpOBaHlflf nOJijJ y

H3Jl}"IeHIDI B paiiotte pacnoJio:iKeHIDI KpHOCTaTa 3Ha'IHTeJil>HyIO poJI1> mpaeT (n,y)

KOHBeprnp, no3TOMy Ha6Jiro,o;aeTCB 3aMeTHblll Ipa,D;HeHT y-,o;03bl npH y,o;aJieHHlf OT 

noBepXHOCTlf (n, y)-KOHBeprnpa. B TO :lKe Bpem no ,IJ;aHHbIM ,o;eTeKTopoB TLD-700 

no BepTI~aJilf coxpaHXeTCX 0.l{HOpo,o;HOCTh y-nOJijJ B npe,o;eJiax 6%. 

B U:eJIOM KaK npH CBHHU:OBOM tpHJiblpe, TaK If npH (n,y)-KOHBeprnpe nocJie 

Bbl'IHTaHHX HelllpOHHOro BKJia,D;a B noJIHyIO ,IJ;03Y Dtota!PAD Ha~JIIO,D;aeTCX 

y,o;oBJieTBOpHTeJil>HOe cornacne BeJIII'IlfHbl y-,o;03bl Me)K,IJ;y TLD-700 H aJiaHHHOM. 

B yCJIOBHJIX HHTeHCHBHOro HelllpOHHOro nOJijJ (B ,IJ;aHHOM 3Kcnepm.leHTe 

nocJie CBIIHil;OBOro tpHJiblpa) OCHOBHOH BKJia,D; B nOKa3aHHJI RPL-,o;03ID.lelpOB 

BHOCXT TeIIJIOBble HelllpOHbl 3a C'IeT peaKU:HH 3axBaTa HeiilpOHOB B MaTepHaJie 

,u;ereKTopa. 3TH peaKIUIH (Li6(n,cx.)T3; B
10

(n,cx.)Li
7

, Ag(n,y)) ffAYT KaK c 

Bbl,IJ;eJieHneM 3apjJ)KeHHLIX 'IaCTHU:, TaK H y-KBaHTOB H o6Jia,D;aIOT 60Jil>IIIlIMlf 

ce'.leHHXMH nornomeHHJI r.ieAJieHHblX HeiilpOHOB. IIo,u;po6Hblll aHaJIH3 nOKa3aHHll 

RPL-,D;03HMelpOB BblXO,IJ;HT 3a pID,iKH .l{aHHOH pa60Thl. YKa:iKeM TOJlbKO, 'ITO npu 
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HaJIJNHH (n,y)-KOHBeprnpa B ycJIOBHJIX CHJibHOro OCJia6JieHHJI HCXO,IJ;HOro 

Heii:lpOHHOro nOJijJ nOKa3aHHJI RPL-,D;03HMelpOB npn6JIH:lKaIOTCX K nOKa3aHHJIM 

PAD n TLD-700. 

5. 3AK.JIIOqEHIIE 

OnucaHHM ycTaHOBKa n03BOJijleT npoBO,IJ;HTJ, untpOKHH Kpyr lfCCJie,D;OBaHHH 

pa,ri;nau:noHHoil: cToiiKocrn pa3JIH'IHLIX MaTepnaJIOB IlJIOIUMLID 800 c~l B un1poKoM 

HHTepBaJie TeMneparyp. ~ npoBe,o;eHHJI o6JiyqeHHH ncnOJIL3yroTCX ,u;ea eapHaHTa 

KOHqmrypau:nn pa,ri;nau:uoHHOro noJijJ. B nepBOM BapnaHTe pa,ri;uau:noHHOe noJie 

npeuMymecTBeHHO o6ycJiaBJIHBaeTCX 6L!Clpb1Mlf HelllpOHID,fH, nOTOK KOTOpbIX c 

3Hepmeii: 6oJiee 100 K3B paBeH 1,4· 10
10 

H·Cr.{2-c"1
• IIepBWIHOe 'Y·H3Jl}"IeHue 

nornomaeTCX CBHHI.J;OBbIM ciiHJlblpOM, 3a C'IeT KOTOporo ,IJ;03a 'Y·lf3Jl}"IeHHJI 

YMeHLmaeTCX ,u;o ypoBHX 50 fp•q·
1
, 'ITO COCTaBJIXeT Mettee 4% OT noJIHOH ,IJ;03bl 

pa,ri;uau:noHHOro nOJijJ. 

Bo BTOpOM BapuattTe nOTOK 6LIClpblX HeHlpOHOB OCJia6JixeTCX (n,y)

KOHBepTOpOM If pa,ri;nau;noHHOe noJie npenMymeCTBeHHO comaeTCX KaK nepBlNHbIM 

'Y-H3Jl}"IeHHeM ca.Moro peaKTOpa, TaK If 'Y·KBaHTaMH OT 3axBaTa HelllpOHOB 

II 6 - 4 108 -2 -1 Ka,D;MHeM. OTOK blClpblX HeHlpOHOB COCTaBJijJeT ~ . H·CM ·C ' a MOIUHOCTb y-

,IJ;03bl ~ 500 fp-q"1, 'ITO COCTaBJijleT 6oJiee 85% OT noJIHOH ,IJ;03bl pa,ri;nau:noHHOro 

nOJijJ. 

B o6onx BapuaHTax pa,ri;nau:nottHoro noJijJ TellJIOBMe HeiilpOHM no,u;aruunoTcx 

tpHJILlpOM m Kap6n,u;a 6opa. 

Ha ycTaHOBKe npoBe,o;eHM nepBLie 3KcnepIIMeHTaJILHMe pa60TL1 no npoeepKe 

pa,ri;uau:noHHOii CTOHKOCTH pa3JIH'IHLIX 3JieMeHTOB ,o;eTeKTopa "ATLAS" Ha LHC. 

ABTop1,1 Bbipa:iKaIOT HCKpeHHIDID np113HaTeJibHOCTJ, OT,o;eJiemuo 

pa,ri;nau;noHHLIX n pa,ri;no6noJionNecKnx ncCJie,u;oeattnii: OJUUI 3a npe,u;ocTaBJiemIe 

,o;03HMelpOB TLD-700; M. TaBJiery H3 UEPH 3a npe,u;ocTaBJiettne n H3Mepemrn 

aJiaHHHOBLIX n RPL-,o;03IIMelpOB. 
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rom1K0B·B.B .. H hp. . - PIJ-96-403 
: 06.rJ}'laTeJJbllall YCTaJIOBKa Kpyn11ora6ap1rr11ux "ofueKTOB Ha ll)"IKe N~ 3 peaKTOpa;HEP-2 

flpHBO)lllTCii OC-HOBHb;e xap~Te~IICTIIKII ~6~)"1aTeJlhHOH 'ycT~HOBKH Ha ·n~K~. N~ 3 ~aKTOpaHEP-2 
JlHcl> Oi-UJH. YCTaJlOBKa·no;JBOJllleT llpOBOJll!Th WlipOKHii Kpyr IICcne)lOBaJlllfl pa,a11au11oirnoii CTOiiKOCTII 

~a:JJ111'1H~1X: om,eKTOB nJJOIUaJlhl~ .uo.800 c1.i2 KaK np11 Kp~ore1iu~1x, TaK II npu K~MHarnoii TeMneparyp;ix.· 
3ueprern'!ec~e Cll(?KTPhl ·ueiiTpOHOB B _30He o6JJ}"lellllll BOCCTa!I.OIIJlelll,I '113 ll3Mepe1111li . aKrn.srui1iii 
nopOrOBhlX )leTeKTOpOB. ,ilJJll onpe.UeJJeHllll 'MOlllHOCTII J\03 HeiiTpOHHOro: II raAIMa•HJJJyqeHllll IICII0.%30- . 
llaHU aJJairnHOBhle II TepMOnlOMlllleCUellTHble Jl0311Merphl. HcnOJJh30Bam1e' Qlll)!hTPOB 113 Kap611.ua 6opa/ 
cnmiua 11 · (,i,y)-Ko;meprnpa nmnom1eT npos~ii11ib ceaucu 06J1yqeu11ll c pa:i.~H'lllbJMII coor11oweH11J1M11 
Mo111110CT11 .uo1u 11eiiTpoirnoro111 raMMa-11JJ1yqe11l!ll. 'npu CBHHUOBOM <ji1t%Tpe noTOK 6blcTph1x HeiiTpottos • 

-c 3Heprneii 6oJJee 0,1 M3B paseu 1;4. 101,0 
H ·01-2

. c-1• a ueiiipo~;;all )lOJa COCTaJIJllieT_ 6oJJe·e 96 % 
OT IlOJlllQH ·i,,o:ibJ pa.u11auuo11uoro IIOJIJI. np11 (n,y)-KOHBepTope MOlllllOCTh rm.nta-)l03hl 500 .fp/'1, 4TO 
COCTallfl~eT 60.~ee 85 % OT IIOJIIIOH )l03bl pa.u11au11~1i11oro noml. ·Ha ycTaHOBKe npoBe.Uellbl. nepBble 

. 3KCnepHMeHTaJJhHbJe _ pa60Tbl no ~poocpKe· pa.u11aUIIOl!HOii 'CTOHKOCTH. GaAS-:3JleKTpOHIIKII .UeTeKTOpa 
_ «'ATLAS» ua LHC. - . . 
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Golikov V.V. et al. .- \. ··. PIJ,96-403 
Large-Scale· Samples Irradiation Facility ~!the IBR-2 Reactor: . . ~ ' -

. - - - , . - - - I ' 

, The desc~iptioi of the irradiation facility at the beam Jin~ no.3 of the 1irn~2· rea~tor of the Frarik 
-Laboratory for Neutron Phy~ics is p~e;ented. The facility is dedicated to th~ irradiation studies ofvai-ious 

. . 2 ·-- '... . . ; . ' -, . •. . - • -" • 
objects up to 800 cm both at cryogenic and room temperature. The energy spectra of ·neutrons were 
reconstructed by the method .of threshold detectors activation. Th~ neutron fluence and y does rates were 

-111easured by means• of alanine and therrnolumin~scent dosimeters. The boron carbide and lead filters . 
or'{n/y) converter provide one with. beams of ,different ratio of the doses induced. by the -neutrons 
and, photons: For ·t1w·1ead filter ~he flux of fast neutrons with-the eneriy more than 0.1 MeV 

''is 1.4-1010 n. i:~-2
-. s-1 and th; n~~t;on doie is about 96 % 'bf the totaLdrnl~- 0°f the radi~tion field. 

. , . ·. . ·•· . . ·- . • . . - . . I . , . , •. , . ·:· ·, , .· . . •· 
- For the '{n /"{) converter, the y dose .. rate is - 500 Gy' h- which provides about 85 % 9f the total. dose. 

The- radiation hardness tests:or GaAs electr~nics and matertals for the ATLAS de.tectoi al the Large 
Hadron Collider (LHC) were perfoinied at this .facility. - . . . . 

~ - . - . l:. I -. . -:. __ -- ' • ' 
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