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Bon pocaM onT~M~3a4~~ 3aMeAn~TeneH An A ~Mnynb cH~x ~ CT04H~
KOB nocBR~eHO AocTaT04 Hoe Kon~4ecTBo pa60 T / 1 '.H c cneAOBaH~R 
Ben~ Cb B cneAYIOll1~x Ha npa BJle H ~Rx: no Bbl60PY MaT ep~anOB AnR 
3aMeAll~TeneH ~ ero TeMnepaTYPbl 12,3 / , onH1M~3a4~~ ct>oPMbI ~ pa3
MepOB / 4.0 

/ 
, np~MeHeH~1O OTpa)f(aTeneiil-¢~JlbTPOB ' 6 / . B 60llbW~HCTBe 

YKaaa HHblx pa60T Ka4e CT BO 3aMeAn~TeneH 04 eH~BaeTCA no napaMeT
PY 1/1 ~ <!JI r2 ' 7 ' , 3AeCb If) - nOTOI< HeHT pOHOB Ha 06pa3 4e C 3Hepr~eH 
OT E AO E+ dE. a .. - 3¢¢eKH 1BHaR All~Ten bHOCTb HeHTpoHHo ro ~M
nyJlbca. 3TOT napaMe Tp nponop4~oHaneH c4eTy AeTeKTopa ~ll~ nOTO
Ky HeHTpoHoB Ha o 6 p a 34e 3a BpeMeHHoH HHTepBan , paBH~~ WHp~He 
BpeMeHHoro pa3peweHHR At. All R HaXO)f(AeH~R f Heo6xoA~MO 3HaTb 
BpeMeHHo~paCnpeAeJleH~e He~TPOHoB F(t) .no KOTOPOMY onpeAellAeT
CR T = J~I I F (I) dt, rAe J E - ~HTeHC~BHOCTb HeHTpoHoB B MaK C~
MY Me p aCRpeAeJleH~A F ( t) . AnR ~3MepeH~A HecTa4~o HapHblX c neK TpoB 
He~TpOHOB M~ ~cnOllb30BaJl~ Kp~cTallnH 4e c KH~ c n eKTpoMe r p B C04e
TaH~'" C MeToA~Ko~ BpeMeHH npon eTa /2.4 / . Cxe Ma cneKTpOMe Tpa 
n peACTaBJle Ha Ha P~C. 1. B "'3MepeH~RX ~cnOll b30Ball~Cb MOHOKP~C
Tallllbi Zn ~ Cu C M03a~ 4HOCTblO OKono 20 MH HYT . 06l1\aR nponen~ aR 
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PHc.l. CxeMa s Kc nepHMe H TaJlbHO~ YCTaHOBK~: 1 - ~CCJl e 
AyeMbI~ 3aMeAllHTeJl b ~ I<p~OCTaT; 2 - ~CT04HHK 6b1CTPblX 
HeHTPoHoB; 3 - ¢~nb Tp H3 8 C ; 4 - C OJl epOBCKH~ KOllll~Ma 
TOP; 5 - MOHOK p~ CT a Jlll ; 6 -

4 
C4 ~HT~JlnR4HOHHblH AeTeKTOp 

ZnS(Ag)+ lOB; 7 - 60PHble C4eT4HK~; 8 - MOH~TOP; 9, 10, 
11 , 12 - 3a~~Ta YCTaHOBKH. 

Ba3a Kp~CTann~4eCKoro c neKT poMeTpa 6~na 4,7 M, yron Me )f(AY 
Ha npaBJleH~eM nY4Ka ~ nnOCKOCTblO Kp~ CTanna COCTaBJlAn 84 ~ COJle
POBCK~~ KOJlJl~MaTOp 06e cne4~Ban 1 5 - M~HYT Hoe yrn oBo e pa3peweH~e. 
np~ YKa3aH H~X YCJlO B~AX BpeMeH Hoe pa 3peweHH e KpHCTaJlnH4e CKoro 
cneKTpOMeTpa An~ He~TnOHoB C s HeprHe~ 6 ~ 90 MsB 6~JlO He xY)f(e 
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9 ~ 6 MKC, COOTBeTCTseHHO. HCTo~H~KOM 6WCTPWX He~T poHoB RsnRn
CR H6P-30 B p e>t<~Me 6ycTe pa n p~ gn~Ten bHOCT~ ~Mnynb co B 0 =SMKC 18/. 

HccnegyeMbl~ rpe6eH4aTbl~ 3aMewmTenb npegcTaBIHHl c060A amo
MHHHeBw~ cocyg, HanonHeHHw~ BOgO~ HnH sogHo- cnMp ToBo~ cMecb~, 

<!>Op Ma KOToporo npegcTasn eHa Ha PMC. 2. CnnowHo~ cno~ SOAbl 
Ton~MHo~ h Bw6Mpan c~ 3KcnepMMe HT anb HO B gMa naaoHe 3-S CM. 
BWcoTa rpe6He~ H =10 CM Bw6paHa Ta K, 4T06w 06~aR ycpe g HeHHaR 
Ton~H Ha 3 aMegnMTen~ no sOAe 6wna He MeHee 8-10 CM. npH Ta KOM 
cnoe BOgw Ha rny6~He 3,0 CM gocTHraeTCR MaKC~Man b HaR nnO THOC Tb 
nOT OKa HeAT po HoB. KaK B&-1A HO H3 pH C. 2, B OTn &-1 4&-1 e OT gblp 4a TbiX 
3aMeAnMTen eA 19 ! H nywe K 5/ , rp e6eH4a TwA 3a MeAnM Tenb s rop~ 30H
Tan bHo~ nnOCKOCTM Mo>t<eT npOCMa Tp&-1 Ba TbCR n~6wM 4HcnOM KaHano~. 

no ~3MepeHH blM <)JYHK lIMFlM F ( t ) gn~ HeKoTop blX $HKc MpoB aHHblx 
3HeprM~ He~TpoHoB /pMC. 31 6wnH nony 4eHw 3aBHCMMO CTM r(E), 
/ pM C. ~ /. Ha HH X Xo pOWO BMAHO, 4TO npM oxn a*AeH MM 3aMeAnMT e nR 
AO 85 K, Ha4MHaR C 20 M3B, r YMeHbwaeTCR no cpaBHeHM~ C Ten
nWM / 280 K/ aaMegnH TeneM. 

Hc cneAoB aHM R rpe6eH4aToro aaMeAnMTenR nOKa aan M, 4TO OH 
B 2-3 pa a a 3$$eKTMBHee Abl p4aToro aaMeAnMT enR / 9 ! M 3a MeAnHTenR 
C OTpa~aTeneM Ma 6epHnnM~ 1 6 ~ non Y4e HHaR Ma c neKTp OB aaBM CM
MOCT b $a KTo pa BblHrpblwa G(E) nOKaablBaer. 4TO ga>t<e 6 ea oxna~
geHHR HO BW~ aaMegn~Tenb yBenM4~BaeT B S-6 pa3 ~HTeHCMBHOCTb 
XCl.nogHblx He~TpoHoB /p~c . 5/. 

npM oxna~AeH~H MaKeTa rpe6eH4aToro 3aMegn~TenR go 90-100 K 
6wno nOKaaaHO, 4TO BWXOg xonogHwx He~TpoHoB YBenM4~BaeTCR 
n04 T ~ B TP~ paaa. QgHaKo np~ Han~4~~ pa604e~ KpMoreHHo~ C~CTe

MW IY Ben~~eH~ e Kon~4eCTBa CTeHOK, yganeH~R OT aKTMBHO~ aOHW 
~ T.n./ nOTOK xonogHW x He~Tpo HoB OKaaanCR He HaMH oro Bwwe, 
4eM y Tennoro / 300 K/ aaMegnMTenR 6ea AononHHTenbHW X KOHCTP YK
4M~. 

nonY4eHHbie Ha H6 P-30 aHa4eH~R $aKTopOB Bbl~rpblwa Ka4eCTBa 
/ oTHoweHHe Ka4eCTBa r p e6eH4aToro 3aMegnMTenR K Ka4eCT BY 

nnocKoro / np~BeAeHW B Ta6nM4e. 

PeaKTopHW~ pe>t<MM, e ",100 MKC I 6ycTepHw~ pe>t<HM, e =5.0 MK C 

E.3 B 0 ,2 0,089 O,OS 0,022 0,0050 ,2 0,089 O,OS, 0,0 22 0,005 

&p npM 0 ,9 1,2 1,6 2 ,21.) 1,4 1,5 2,6 3,0
300 K 

~np~ 8 7,5 1,8 1,81 ,3 2,6 4,4 2,1 2,3
5 K 
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PMc.2 . 3aMeAJlMTen b B BMAe 
rpe6eHKH. AxA =22x22 CM 2, 
d=2,D CM. 

PHc.3. CneKTpbl F(t) AJlFl 
oxna >t<Ae HHoA AO 85 K r pe
6 e HKM. F - 4Mcno MMnynb 
COS S KaHane, t - speMR 
B MKC, T /MKC/, E 13B/. 
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P~ c . 4 . 3aB~ C~MOCTb 3¢¢eKT~B HO~ An~TenbHOC T~ He~TpOHHO rO 
~Mnynbea T OT 3Hepr~1II He~TpOHOB E. 1 - nnoe KIII ~ 3aMeAnlll
Te~b 25x25 CM2. Ton~~Ho~ 4 ,5 eM; 2 - r pe6eH4 a T~~ 3aMeA
mlTenb np~ TeMnepaType 280 K; 3 - o~aIKAeH Hbla;1 rpe6eH 4a
T~A 3aMeAn~Ten b 185 K/; 4 - TeopeT ~4eCKa~ 3aB~e~MOC Tb 
cpeAHero BpeMe HIll 1K~3H~ He~ T poHoB B 3aMeAn~ T ene 25x2 5x 
x4, 5 CM 3 T 
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p~c.6. YrnoBoe pacnpeAeneH~e ny4Ka Ha 10 M 
6a3e: y - yron B MIolH. , N(y} - 4~cno OTC4e
TOB /B OT H. eA./ . 

TaK~e 3aMeAn lol T en~ 8 OAHO~ ~3 nnoeKOC Te~ nY4Ka Mor YT MOAyn~ 

pOBa Tb o6~y~ yrnOBY~ paCXOAIolMO CTb n lol KaM~ C MeHbwe~ yrnoBo~ 
paC XOAIllMOC T b~. Ae~ C T B~Ten bHO. ~3MepeH Hoe Ha 10 M 6a 3e 4e pe3 
rop~30HTanbHO pa e nonolKeHHY~ y3KY~ ~enb yrnOBoe pa cnpeAeneH~e 
He~ T poHoB B Bep TIolKanbHo~ nnOCKOCTIol KaK 6~ nOBTop~eT ¢OPMY 
rpe6He~ 3aMeAn~Ten~ /p~c . 6/.YrnoBa~ pa cxoA~MOCTb oAHoro n~Ka 
B n pa3 MeH bwe , rAe n - 4~cno rpe6He~, 4eM o6~aR pacxoA~MOCTb 
ny4Ka Ha 3TO~ 6a3e. 

MOAyn~ 4~~ ny4Ka y3K~M~ n~KaM~ MOlKeT OKa3aTb C~ none3Ho~ 

B C04eTaH~~ TaKo r o 3aMeAn~Ten~ C 3epKanbHbi M H~TPOHOBOAOM . 

ABTOPb! 6narOAap~ T iO.M.OCTaHeB~4a Iol lK . A.Ko3nOBa 3a none3Hble 
3aMe4a H~R . 
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