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1. BBEAEHHE 

B nocneAHHe ABa AeC~THneTH~ nos~cHnc~ HHTepec K Hcnonbsosa
HH~ xnopcepe6p~H~X nnaCTHH4aT~X KpHCTannOB B Ka4eCTBe AeTeK
TOpOB HOHH3Hpy~~ero H3ny4eHH~. B HaCTO~~eH pa6oTe AaH o63op 
nHTepaTypbl no pa3BHTH~ TexHonorHH nony4eHH~ xnopcepe6p~H~X 

KpHCTannH4eCKHX AeTeKTOpOB H OnHCaHO 060PYAOBaHHe, pa3pa6oTaH
HOe H npHMeH~eMOe An~ 3THX 4eneH B OHRH. npHBeAeH~ pemHM~ B~

pa~HBaHH~ H TepMH4eCKOH o6pa60TKH KpHCTannoB, a TaKme ~OTOrpa
~HH cneAoB sap~meHH~x 4aCTH4, nony4eHH~x npH noMO~H 3THX Ae
TeKTopos. 

2. KPATKH~ 0530P nHTEPATYPH~X AAHH~X 

803MOmHOCTb BH3yanH3a4HH AHCnOKa4HH B ranoreHHACepe6p~H~X 
MOHOKpHCTannax H on~T, nony4eHH~H npH pafiOTe C ~OT03MynbCH~MH, 
npHsenH 4aHnACa H CnH~KHHa 11" 61 B Ha4ane 60-x roAOB K HAee 
HCnOnb30BaHH~ 60nbWHX MOHOKPHCTannoB XnOpHCTOrO cepe6pa B Ka-
4eCTBe AeTeKTOPOB sap~meHH~x 4aCTHU. OHH npHMeH~nH MOHo
KPHCTann~, B~nycKaeM~e pasH~MH ~HpMaMH /Xapwo, HcoMeT, WyxpaT 
HAP./, npeABapHTenbHO paspesanH, WnH~OBanH H nonHpOBanH 3TH 
KPHCTann~. 06pa34~ HMenH pa3Mep /15x10x15/ MM 3. 3aTeM HX 
noABepranH oTmHry npH TeMnepaType 425 ° C B Te4eHHe 12-14 4 H 
OXnamAanH AO KOMHaTHOH TeMnepaTyp~ CO CKOpOCTbm OKOno 20°C/4/B,~/ 
PesynbTaTbl 4aHnAca, CnH~KHHa H APYrHx asTopos /7 • 81 , nony4eHHble 
npH HCnOnb30BaHHH TaKHX KpHCTannoB, HMenH nnoxy~ BOCnpOH3BOAH
MOCTb. Xaace H Wonnep 191 o6HapymHnH saBHCHMOCTb 4YBCTBHTenbHoc
TH o6pa340B K HOHH3HPY~~eMy H3ny4eHH~ OT CTPYKTYPH~X Heco
sepweHCTB, OT cnoco6a nony4eHH~ KPHCTannOB, OT KOnH4eCTBa 
H BHAa npHMecH. CTano ~cHo, 4TO Aanbwe MOmHo HATH TOnbKO nyTeM 
Bblpa~HBaHH~ MOHOKpHCTannOB H3BeCTHOrO H perynHpyeMOrO COCTaBa 
B cTporo onpeAeneHH~x ycnoBH~x. 

Ha 3TOM 3Tane Heo6xoAHMOH ~BHnacb paspa6oTKa npHeMneMOH Tex
HonorHH CHHTesa o6pas40B. OcHOB~Ba~cb Ha pa6oTe KnapKa H MHT-
4enna 1 101 , aBTOPbl /11, 12/ ycosepweHCTBOBanH COOTBeTCTBy~~ee 
o60PYAOBaHHe H CTanH B~pa~HBaTb nnacTHH4aT~e MOHOKPHCTann~ 
/pHC.1/. nepBa~ CTaAH~ B~pa~HBaHH~ COCTOHT B nony4eHHH nonH
KpHCTannH4eCKOH nnacTHHbl AgCl MeTOAOM KanHnn~pHoro saTeKaHH~ 
MemAY ABYM~ CTeKnaMH C onpeAeneHH~M nOCTO~HH~M 3a30pOM /o6~4-
HO 0,3 MM/. Pacnnas xnopHcToro cepe6pa, nerHposaHHoro KaAMHeM 
/KaAMHH OKasanc~ HaHfionee 3~~eKTHBHbiM MaTepHanOM, yny4Wa~~HM 
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a. ...... 

Puc.!. CxeMa npuroToBneHUR o6-
pa3~0B xnopcepe6pRHb~ geTeKTo
poB. 

4YBCTB~TenbHOCTb AeTeKTopa/, nocTynaeT TYAa ~3 cne~~anbHO~ KBap
~eso~ n~neTK~. CTeKna Harpesa~Tc~ s~we T04K~ nnasneH~~ xno
p~cToro cepe6pa ~ nocne 3aTeKaH~~ pacnnasa sc~ c~cTeMa 6~cTpo 
oxna~AaeTc~. BTopa~ cTaA~~ npeAcTasn~eT co6o~ 30HHY~ nnaeKy 
C o6pa30BaH~eM MOHOKp~CTann~4eCK~X nnaCT~HOK. 3Ty $a3y 06bi4HO 
npoBOA~n~ e Tpy64aTo~ KBap~eso~ ne4~ c ynpasnReM~M TeMnepaTyp
HWM pe~~MOM, no3eon~~-~M s~pa-~saTb napT~~ ~3 20 Kp~cTannoe 
pa3MepoM /15x25x0,2-0,3/ MMs/12/, Kp~cTannbl oceo6o~Aan~ oT cTeKna 
nyTeM ~X OTMa4~BaH~~ B nOAK~CneHHO~ A~CT~nn~poBaHHO~ BOAe. C 
ycoeepweHCTBOBaH~eM o60PYAOBaH~~ ~ MeTOA~K~ np~rOTOBneH~~ no
CTeneHHO yeen~4~Ban~Cb pa3Mepw MOHOKP~CTann~4eCK~X nnaCT~H4a
T~X AeTeKTopos ~ nos~wanacb socnpo~3BOA~MocTb ~x cso~cTe. TaK, 
Hanp~Mep, al13/ nony4~n~ nnacT~Hw pa3MepoM /25x45x0,2-0,3/ MM 3 , 
a s 1141 - Aa~e AO /40 X 150/ MM 2 npH TOn-~He 0,2-0,3 MM. 

HOBW~ MeTOA, OCHOBaHHW~ Ha ~CnOnb30BaH~~ TpexMepHoro TeM
nepaTypHoro rpaA~eHTa /C 3T~M CB~3aHO ~3MeHeH~e KOHCTPYK~~~ 
ne4~/ no3eon~n 11~ 171 swpa-~BaTb MOHOKp~cTann~4ecK~e nnacT~H~ 
oa3MeooM /70x700/ MM2 no~ Tonw~He oT O.OS no O.~S MM. Ha o~c.? 
np~BeAeHa KOHCTPYK~~~ ne4~ TaKoro T~na. 

Bo epeM~ ~cn~TaH~A o6Hapy~~nocb c~nbHoe sn~~H~e TeMnepaTyp
Horo pe~~Ma Ha per~cTpa~~OHHble cso~cTea AeTeKTopoe. CxeMaT~-

4ecKoe ~3o6pa~eH~e TaK~x pe~~MOB noKa3aHo Ha p~c.3117/, AeTeK
Topbl Ha~ny4wero Ka4ecTea c MeAneHHO perpecc~pyiO-~M cKpbiTbiM 
~3o6pa~eH~eM cneAOB nony4a~Tc~ np~ ~cnonb30BaH~~ pe~~Ma, on~
c~eaeMoro n~H~e~ A66'B' /np~ TeMnepaType 66' e~we 170°C 
~ speMeH~ B~AepmK~ Me~AY 6 ~ 6' OT 2 AD 50 4 1 CO CKOPOCTFIM~ 
oxna~AeH~~ BAOnb n~H~~ A6 ~ 6'8' oKono 1000°C /4/. CoKpa•eH~R 

speMeH~ perpecc~~. cKpwToro ~3o6pameH~~ cneAOB /naM~T~ AeTeK
Topa/ MOmHO A06~TbC~ nyTeM yMeHbWeH~~ CKOPOCT~ OXnamAeH~~ no 
n~H~~ 6'r' /oKono 15°C /4/. CneAOBaH~e no n~H~~ 6'A /MeHee 
5°C/4/ C~nbHO COKpa.aeT speM~ perpeCC~~, HO OAHOBpeMeHHO 
B03H~KaeT HeOAHOPOAHOCTb CBO~CTB AeTeKTOpa. 

3. PA3PA60TKA 060PYAOBAH~R ~ TEXHOnor~~ nP~rOTOBnEH~R 

XnOPCEPE6PRH~X AETEKTOPOB B nB3 O~R~ 

B nB3 O~R~ pa6oTW no 3TO~ npo6neMaT~Ke Ha4an~cb B KOH~e 
]0-x rr. nepB~e HaW~ 3KCnep~MeHT~ 6~n~ B~nonHeHW C KBap~eBO~ 
Tpy6Ko~, noMe.eHHOA B My$enbHY~ ne4b. Ha p~c.4 np~BeAeH~ TeM-
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Puc.3. CxeMaTu'lecKoe u3o6p~e
Hue pe~UMOB TeMnepaTypHOH o6-
pa60TKU xnopcepe6pHHbiX KpUCTan
flU'leCKUX geTeKTopoB I 17 I. 

Puc. 4. TeMnepaTypHble pe)I(HMbl 
npu HCITOflb30BaHHU My¢enbHOH 
ne'lu. KpHBble 1-3 - Hamu gaHHbie; 
KpUBaH 2 - gaHHbie pa60Tbl I Ill. 

nepaTypH~e pe~~M~, nony4eHH~e Ha 3To~ annapaType. Kp~sa~ 1 no
Ka3~BaeT pe~~M oxna~AeH~~ c~cTeMW nocne oTKn~4eH~~ HarpesaTen~ 
ne4~. Ko~sa~ 2 no~seneHa An~ cpasHeH~~ ~ noKa3~saeT pe~~M, 

np~MeH~Bw~~c~ WonnepoM/11/. XoTR pa3H~~a B pe~~Max He3Ha4~
TenbHa, My$enbHaR ne4b He no3Bon~na ~cnonb30BaTb MeToA 30HHO~ 
nnaBK~ - nony4eHH~e Kp~cTann~ 6~n~ 6no4HWM~ ~ coAep~an~ OTAenb
H~e ny3~PbK~, npen~TCTBY~-~e nony4eH~~ Ka4eCTBeHH~X AeTeKTopos. 
KpoMe Toro, ~3-3a 6onbwo~ Tennoso~ ~Hep~~~ c~cTeMO~ TPYAHO 
ynpasn~Tb. C~aT~A B03AYX, KOTOP~~ 4epe3 cne~~anbHOe np~cnoco6-
neH~e nonaAan Ha Ksap~esy~ Tpy6Ky /p~c.4, Kp~sa~ 3/ ,no3son~n 
cAenaTb oxna~AeH~e ynpasn~eM~M, OAHaKo A06~TbC~ B~coKo~ 
cKopocT~ oxna~AeH~~ /oKono 1000°C /4/ np~ TeMnepaType B ne4~ 
H~~e 20o~c. Ha 3TOM OUOPYAOBaH~~ He YAanocb. 

B HacTo~•ee speM~ M~ ~cnonb3yeM npoTOT~n ne4e~, cxeMa KOTo
p~x np~BeAeHa Ha p~c.5. 8HyTp~ B~nyKnO~ C OAHO~ CTOpOH~ KBap
~eBO~ Tpy6K~ /KT/, a C APYrO~ CTOPOHW CHa6~eHHO~ np~M~M 
wn~$0M /ill/, Ha nOACTaBKe HaXOA~TC~ KBap~eBa~ nnacT~Ha /Kn/, 
Ha KOTOPY~ noMe·a~TC~ 11 C3HAB~4~ 11 /C/ C 3aTeKW~M pacnnaBOM Xno
p~CTOrO cepe6pa, ner~posaHHoro KaAM~eM. K np~MOMY wn~$y Tpy6K~ 
np~coeA~HeH np~Mo~ wn~$ ronosK~ ;r I, cHa6~eHHbl~ ABYM~ naTpy6Ka
M~. 4epe3 OA~H ~3 H~X nDABOA~TC~ TepMOnapa An~ ~3MepeH~~ TeM
nepaTyp~, BTOPO~ no3BOn~eT nOAKn~4aTb C~CTeMy K BaKyyMHOMY Haco
cy ~n~ 3anonH~Tb ne4b ~HepTH~M ra30M. Be~ KOHCTpyK~~~ Kpen~TC~ 

Ha WTaT~Be, KOTOp~~ n03BOn~eT yCTaHOB~Tb rop~30HTanbHO KBap
~eBy~ nnac T~HY, Hecy•y~ ''c3HAB~4~ 11 • 
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Pac.5. KoHCTPYK~HH Tpy6qaToH 
neqa, co3p;aHHOH B OllHH. 

OcHosHo~ Harpes o6ecne4~saeTCR o6MOTKO~ /0/ ~3 KaHTanoso~ 
nonocK~ ~n~ H~xpoMoeo~ nposonoK~ ~ pacc4~TaH Ha AOCT~~eH~e 
TeMnepaTypbl np~MepHo 600° C. nnasneH~e s y3KO~ 30He nposoA~TCR 
scnoMoraTertbH~M HarpesaTeneM /BH/, COCTOR~~M ~3 KepaM~4eCKO~ 

MaCCbl /KM/ ~ 3neKTpocn~pan~ /3C/. np~ noMO~~ 3neKTPOAS~raTenR 
/3/, CHa6~eHHOrO nepeKn~4aTeneM 4~Cna o6opOTOS, CKOpOCTb AS~
~eH~H 3Toro HarpesaTenbHoro Konb~a peryn~pyeTCR s A~ana3oHe 
OT 1 AO 63 CM/4. 

06a HarpesaTenR ynpasnR~TcR asToTpaHc~opMaTopaM~ He3as~
c~Mo APYr OT APYra. menaeMaR CKOpOCTb OXJla~AeH~R AOCT~raeTCR 

noA60pOM TeMnepaTypbi KOnb~a ~ CKOpOCT~ ero AS~~eH~H. Ha 3TOM 
o60PYAOSaH~~ 6bin npOAenaH PRA Kan~6poB04HbiX pa6oT no no~CKY 
onT~ManbH~x ycnos~~ s~pa~~saH~R Kp~cTannos. TeMnepaTypa ocHos
Horo HarpesaTenR MeHRnacb s A~ana3oHe oT 200 AO 400°C.H3Mepe
H~R npOAOrtbHoro TeMnepaTypHoro npo$~nR ne4~ no3son~n~ ycTaHo
B~Tb o6naCTb, S KOTOpO~ TeMnepaTypa OTKnOHReTCH OT Tpe6yeMO~ 

- r-1"\- ~ ,_ ~ - - - - -- -- - ---. - ---
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TenbHbl~ noAs~~Ho~ H"arpesaTenb. Ha p~c. 6 noKa3aH npeAenbHbl~ 
TeMnepaTypH~~ pe~~M AnR MaKC~ManbHO AOCT~raeM~X CKOpOCTe~ ox
na~AeH~H. (KOPOCT~ oxna~AeH~H pacnnasa AO OCHOBHO~ TeMnepaTypbl 
/OKOnO 1500°C/4 - n~H~R Ao/ COOTBeTCTSyeT CKOPOCTb AB~~eH~R Ha
rpeBaTenbHOrO KOnb~a,paBHaR 63 CM/4.CH~~eH~e CKOPOCT~ AB~~eH~R 
KOnb~a yMeHbWaeT CKOpOCTb oxna~AeH~R. TaK, Hanp~Mep, np~ 

CKOPOCT~ AS~~eH~H KOnb~a 25 CM/4 AOCT~raeTCR OCHOSHaR CKOpOCTb 
oxna~AeH~R OKOJIO 900°C/4. MaKC~ManbHaH CKOpOCTb OXna~AeH~H 
/B~We 1000°C /4/ OT OCHOSHO~ AO KOMHaTHO~ TeMnepaTyp~ AOCT~
raeTCR np~ OTKn~4eH~~ HarpesaTenR /rt~H~H Br/. nocTeneHH~M 
noH~~eH~eM HanpR~eH~H Ha OCHOSHOM HarpesaTene MOmHO norty4~Tb 

n~6o~, 6onee MeAneHHbl~, pe~~M OXna~AeH~H. np~ OCHOSHO~ TeMne
paType o6pa3~~ MO~Ho Aep~aTb n~6oe Tpe6yeMoe speMR /n~H~R 5B/. 

H3 3Toro s~AHO, 4TO C03AaHHaR ycTaHosKa no3sonReT ~ccne
AOBaTb 3aS~C~MOCTb 4YSCTS~TenbHOCT~ xnopcepe6pRH~X KpCTann~-

4eCK~X AeTeKTOpOS OT TeMnepaTypH~X pe~~MOS S W~pOK~X A~ana3o
Hax, sKn~4aR pem~M~, np~seAeHH~e s pa6oTe 1 17 1 • 

4. 3AKni04EHHE 

C03AaHa ycTaHOBKa ArtR nony4eH~R nnacT~H4aT~x xnopcepe6pHH~x 

AeTeKTOpos, n03BOJIH~~aR ~CCJleAOSaTb 3aS~C~MOCTb ~X CSO~CTS 

'1 
I 

1 
J 

Pac. 6. Ilpep;eJJhHbiH TeMnepaTypHbiH 
peJKHM, riOJJyqeHHblll npH HCITOJJb-
30BaHHH Tpy6qaTOH neqa. 

Pac. 7. CJJep;bi a -qaCTH~ B XJiop
cepe6pHHON KpHCTaJ1J1HqecKOM 
p;eTeKTOpe. 

oT B~Aa ner~py~~~x np~Mece~ ~ oT pe~~Mos TeMnepaTypHo~2 p~pa-
6oTK~. Ha p~c. 7 noKa3aHbl cneAbl a -4acT~L\ OT ~cTo4H~Ka Po. no
ny4eHH~e s Kp~cTanne xnop~cToro cepe6pa, ner~posaHHoro 
0,1 MOn.% KaAM~H. Kp~cTann Sblpa~eH S cneAY~~~X ycnOS~RX: TeMne
paTypa ocHosHoro HarpesaTenH - 250°C,HanpR~eH~e Ha KOnbl\e -
80 B, 4TO o6ecne4~sano nnasneH~e o6pa34a s Y3KO~ 30He ~ He3~a-
4~TenbH~~ neperpes pacnnasa. CKOPOCTb oxna~AeH~R AO OCHOSHO~ 
TeMnepaTypbi (oKono 900°C/lt) nony4eHa np~ AS~meH~~ HarpesaTen~
Horo KOnb~a CO CKOpOCTb~ 25 CM/4. BpeMR S~Aep~K~ np~ OCHOBHO~ 
TeMnepaType - 34. (KOpOCTb OXnaJKAeH~H AO KOMHaTHO~ TeMnepaTy
pbi - OKOnO 1 000" C /4. 

AsTop~ np~3HaTenbH~ M.H.Conosbesy ~ B.r.rp~w~HY 3a nocToRH
Hoe sH~MaH~e, a TaK~e 3a none3H~e coseT~ ~ o6cy~AeH~e pe3ynbTa
TOs. ABTOP~ 6naroAapH~ TaK~e r.$.Ao6p~aHCKOMY 3a L\eHH~e cose
T~, 3aMe4aH~H ~ none3H~e A~CKYCC~~. 
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PyKonHcb nocTynHna e H3AaTenbcKH~ OTAen 
17 H~H~ 1983 roAa. 

HET R" nPOBEROB B BAllER B"BR"OTEKE? 

8bl MOlll.eTe nOJIY'lMTb no IIO'lTe nepe'lMCJieHHble HMJKe KHMf'M, 

eCJIM OHM He 6b1JIM 38K838Hbl paHee-
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~3~aTeRbCKHH OT~en 00be~HHeHHOrO HHCTHTYTa R~epHbiX HCCRe~OBaHHH 



TEMATHqECKHE KATErOPHH flYBnHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHWX 

HCCRE~OBAHHR 

TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa e~cOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR*en~X HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10 . AeTOMaTH3a~HR o6pa60TKH 3KcnepHMeHTanbH~X 
AaHH~x 

11. B~4HCnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. ~ccneAOBaHHR TBePA~X Ten H *HAKOCTeH 
RAePH~MH MeTOAaMH 

15 . 3KcnepHMeHTanbHaR ~H3HKa RAePH~x peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H ~H3HKa 3a~HT~ 

17 . TeOpHR KOHAeHCHpOBaHHOrO COCTORHHR 

18. ~CnOnb30BaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCcneAOBaHHH 
B CMe*H~X o6naCTRX HayKH H TeXHHKH 

[6paaHa ~J. 6paaHooa B., ~Kn ~. PlJ-83-419 
AnnapaTypa anR nony4eHHR H TepMH4eCKOH o6pa5oTKH xnopcepe6pRH~x 
nnaCTHH4aT~X AeTeKTOPOB HOHH3Hpy~ero H3fly4eHHR 

npHBOAHTCR KpaTKHH o630p flHTepaTypH~X AaHH~X no TeMaTHKe pa3BHTHR Tex
HOflOrHH nony4eHHR XflOpcepe5pRH~X KpHCTaflflH4eCKHX aeTeKTOPQB HOHH3Hpy~ero 
H3fly4eHHR. 0nHC~BaeTCR C03AaHHaH HaMH yCTaHOOKa AflR B~pa~MeaHHR H TepMH-
4eCKOH o6pa50TKH 3THX KpHCTaflflOB. TaK KaK 4YBCTBHTeflbHOCT~ xnopcepe5pRH~X 
KPHCTaflflH4eCKHX AeTeKTOpOB K 3apR*eHH~M 4aCTH~aM CHflbHO 3a8HCHT OT TeMne
paTypH~X pe*HMOB, annapaTypa 80fl*Ha o5ecne4HTb 30HY nOCTO~HOH TeMnepaTyp~, 
B~AeP*KY KPHCTaflflOB B Tpe5yeMOH TeMnepaType H OXfla*AeHHe HX CO CKOPOCTRMH 
B AHana30He OT 5°C/4 80 1000°C/4. npHBeAeH~ KpHB~e npeaen•H~X pe*HMOB, 
C038aHHaR HaMH ycTaHoBKa no3BOnReT HccneaooaTb 3aBHCHMOCTb perHcTpa~HOHHOH 
cnoco5HOCTH AgCl KpHCTannH4eCKHX AeTeKTOpOB OT pe*HMOB HX o5pa50TKH, 

Pa5oTa B~nonHeHa B na5opaTOPHH B~COKHX 3HeprHH OH~H. 

lsradna F], Bradnova V .• Jukl F. P13-83-419 
The Oevice for Growing and Thermal Treatment of Silverchloride Sheets 
as Detectors of Ionizing Radiation 

A short review on technology of preparing AgCl crystals as detectors of 
Ionizing radiation is given. The device, constructed for gnowing and ther
mal treatment of these crystals is described. Since sensitivity of 
crystals as detectors is strongly influenced by the thermal treatment du
ring the growth, the device must make zone of constant tem~rature, the 
time of annealing and cooling down to be between 5°C/h to l000°C/h. Limit 
temperature program is shown.The device described allows one to study de
pendence of sensitivity of AgCldetectors on thermal treatment program. 

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