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1. BBE,QEHHE 

B HacToR~e~ pa60Te onHC~BaeTCR YCTaHOBKa AnR nOHCKa C06~TH~ 

MHomeCT8eHHO~ 3MHCCHH 3aAep~aHH~X He~TpOHO~ 8 penRTH8HCTC~HX 

RAPO-RAepH~X cOYAapeHHRX. Ha6n~AeHHe TaKHX C06~TH~ RBHnOCb 6~ 

seCKHM aprYMeHTOM B nonb3Y cy~ecT808aHHR H30Mepoa nnOTHOCTH /~nH 

<t>OPMbl/ C aHOManb HO 60nbU10~ 3HeprHeH B036YM<AeHHR • 
Bonpoc O B03MomHOCTH cy~ecTBoBaHHR H30Mepoe nnOTHOCTH, B03

HHKWH~ COpOK neT Ha3aA/1/ , nonY4Hn COBpeMeHHoe 060CHosaHHe 8 MO
AenH nI-10HHO~ KOHAeHca4HH /cM.0630pHble paõoru MHrAalla 12,31 /. Teo

PHR paCCMaTpHBaeT <t>H3H4eCKHe cne~CT8HR <t>a30eoro nepeXOAa, C8R
aaHHoro C nepeCTpO~KO~ nHOHHoro nOllR 8 AOCTaTD4HO nnOTHO~ HYKnOH
HO~ cpeAe. B~~rp~w 8 3HeprHH npH <t>a30BOM nepeXOAe MOM<eT H3MeHHTb 
3HaK cmHMaeMOCTH RAepHoro Be~eCTBa H npHBeCTH K nORslleHH~ YCTO~

41-1BOrO COCTORHHR C nOB~weHHO~ nnOTHOCTb~. OKa3~BaeTCR BoaMomHWM 
cy~ecTBoBaHKe cynepnnoTH~X RAep, cTa6HnbH~X HnH MeTaCTa61-1nbHWX 
OTHOCI-1TenbHO nepeXOAa B HopManbHoe COCTORHHe. 

Ha pa60T~/4/, rAe paCCMOTpeHW C80~CT8a KOHe4H~X RAep C n08W
weHHO~ nnOTHocTb~, cneAyeT, 4TO 06Hapy~eHHe MeTaCTa61-111bHbIX cynep
nnor i-ux RAep, no-sHAHMOMY, õonee BepOflTHO. AI-1ana30H 3Hepn1~ 803
6Y~AeHI-1R TaKHX H30Mepos O~ E* $ B/A/, rAe S/A/ - nOllHaR 3HeprHR 
CBA31-1 RApa c HopManbHO~ nnoTHOCTb~. 3Ta 3HeprHR 6YAeT 8WAennTb
CA npl-1 TYHHeIlbHOM nepeXOAe 4epe3 6apbep, pa3AenR~~~ cynepnnoT
Hy~ 1-1 HopManbHY~ <t>a3~, npHBOAR K MHomeCTBeHHO~ 3M~CCHH HYKnOHOB. 
BepORTHOCTb TYHHenbHoro nepeXOAa 3KcnOHeH41-1anbHO 3aBI-1CI-1T OT na
paMeTpOB 6apbepa H MaCCOaO(O K03<t><t>H4HeHTa. CneAyeT omHAaTb, 4TO, 
KaK 1-1 e cnY4ae cnOHTaHHoro AeneHHR, epeMR ml-13HH Mo~eT BapbHpo
BaTbCR B WHpOK~X npeAenax. 

~O C~X nop COCTOAHl-1e TeOpHI-1 rr-KOHAeHca4HH TaKOBO, 4TO oHa He 
npeTeHAyeT Ha KonH4eCTBeHH~e B~BOAW OTHOCI-1TenbHO CBO~CTB cynep
nnOTH~X COCTORHI-1~ RAep. 3TO 06CTORTenbCTBO AenaeT He~6xOAHM~M 

npOBeAeHl-1e nOI-1CKOB~X 3Kcnep~MeHTOB. 

OTMeTI-1M, 4TO 1-130MepH~e COCTORHI-1R B~COKO~ 3HeprHI-1 Boa6Y~AeHI-1R 

/HeCKonbKO AeCRTKOS M3B/ MorYT HMeTb 1-1 I-1HY~ npl-1poAY. B pa60Te / 61 

nOKaaaHO, 4TO BoaMomHO cy~ecTBoBaHHe H30MepOB, OTBe4a~~I-1X TOPO
I-1AanbHOIII I.1nH "nyablpbKOBO~I' <t>opMe AApa. Pacnan TaKI.1X 1.130MepOB 
TaK~e Aon~eH conpOBomAaTbCR MHomeCTBeHHO~ 3MHCCl.1e~ 3aAepmaHHblX 
He~TpOHoe. 
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2. MOHHTOPHPOBAHHE nY4KA H MEXAHH3M nEPEMEmEHH~ MHWEHH 

CxeMa pa3Me~eH~R yeT~HoBK~ Ha KaHane MeAneHHoro B~BOAa nY4
Ka e~Hxpo$a30TpoHa OHRH ~30GpameHa Ha pHe.1. MHweHb /16/ nOKa
3aHa Ha oeH nY4Ka B nonomeHH~, eOOTBeTeTBy~~eM pemHMY 06nY4eHHR. 
nOTOK 60MGapA~pY~~HX 4aeTH~, npowe~llHX 4epe3 MHweHb, onpeAenRn
eR no ~HTeHe~BHoeTH B~neTeBW~X ~3 MHweHH BTOpH4H~X 4aeTH~, KOTO
p~e per~eTp~pOBan~eb nOA yrnoM =120° K HanpaBneHH~ nY4Ka Tene
eKonOM /6/ ~3 Tpex e4HHT~nnR4HOHH~X AeTeKTopOB. AnR KanH6poBKH 
TeneeKona /6/ ~enonb30BaneR TeneeKon'/17/, eoeToR~H~ H3 ABYX 
e4~HT~nnR4~OHH~X AeTeKTopOB, paenonomeHH~X Ha oeH nY4Ka, np~4eM 

pa3Mep e4HHTHnnRTopa, yeTaHoBneHHoro HenoepeAeTBeHHO 3a MHweHb~, 

eOBnaAaeT e pa3MepOM MHweHH~ npH npoBeAeH~H KanHGpoB04H~X H3Me
peH~H ~HTeHeHBHoeTb nY4Ka eH~manaeb AO YPOBHR, n03aonR~~ero Te
necKony /17/ perHeTp~pOBaTb 6e3 npoe4eToa KamAY~ 60M6apAHPY~y~ 

4aeT~4Y, npoweAWY~ 4epe3 M~weHb. ~opMa ~ nonomeHHe nY4Ka KOHTpO
n~poaanHeb e nOMO~b~ AaoHHo~ nponoP4~oHanbHoH KaMep~ /7/. 

np~ nepeXOAe B pemHM ~3MepeHHR M~weHb 3a BpeMR ~1,5 e nepe
Me~aeTeR no aepT~Kan~ Ha paeeTORH~e 400 eM H YCTaHaBn~BaeTeR 

I B 4eHTpe AeTeKTopa He~TpoHoB /3/. 
3TO nonomeHHe MHweHH nOKa3àHo Ha 
pHe.1 nYHKTHpOM. AeTeKTop He~Tpo
HOB paenonómeH Ha 6eTOHHOM nepe
KPWTHH /4/, Ton~HHa KOToporo paa
Ha 120 eM. AnR npOXOAa MHweH~ B 6e
ToHe eAenaHO ene4HanbHoe OTBepeTHe. 

MexaHH3M nepeMe~eHHR MHweHH 
yeTpoeH eneAY~~HM 06pa30M. CbeMHaR 
MHweHb 0 5 eM yeTaHoaneHa a Aepma
Tenb, 3aKpenneHHWH Ha Aayx Kanpo
Hoawx Tpoeax /5/. KamAw~ Tpoe 06
8a3yeT 3aMKHYTY~ neTn~, $HKeHpye
MY~ a BepTHKanbHOM HanpaaneHHH Be
AY~HM /11/ ~ BeAoM~M /1/ WKHBaMH 
H HaGopoM HanpaBnR~~HX ponHKoa /12/ 
AnR peryn~poBKH HaTRmeHHR TpoeOB. 
npH Bpa~eHHH 8eA~ero WKHBa MHweHb 
nepeMe~aeTeR aBepx HnH BH~3, B 3a
a~eHMoeTH OT Hanpaa~eHHR Bpa~eH~R. 

AnR oeTaHOBKH MHweHH B paG04eM no
nomeHHH enymHT $pHK4HOHHW~ TOpM03 
/10/ e 3neKTpOMarHHTHWM ynpaBne
HHeM. 3TH 3neMeHT~ eOCTaBnR~T MH
weHHY~ 4aeTb MexaHH3Ma nepeMe~eHHR. 

IPHc.1 CxeMa pa3Me~eHHH YCTaHOB,KH 
Ha KaHane MeAneHHoro B~BoAa nY~Ka. 
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BalliH~M 3neMeHTOM np~BoAa 3neKTpOAB~raTenR /9/ RBnReTCR cne4Hanb
HaR 3neKTpOMarHHTHaR MY$Ta e4enneHHR /3/, n03BonRID~aR OTKn~4aTb 
3neMeHTW np~BOAa OT MHweHHO~ 4aeT~. noe~onbK~ MHweHHaR 4aCTb 06
naaae r cyurecr se-n-o MeHbwe~ HHep4~oHHOCTb~" ynpouiaer ca 3aAa4a 
6WCTPO~ ~ T04HO~ OCTaHOBKH M~weH~. 

Ilpa ABH)t{eH~~ MHweHH caepxy BI~~3 AonOIlHHTenbHblM TOpM03HblM 3ne

MeHTOM RBnReTCR B03AYWHW~ geMn$ep, eocToR~~~ ~3 nOAB~mHoro WTO
Ka c nopWHeM /~4/ ~ HenoABHlliHoro 4~nHHApa /15/. B Kpa~Hee Bepx
Hee nonomeH~e WTOK yeTaHaBn~BaeTeR npYlliHHo~. np~ pe3KOM nepeMe
~eH~~ WTOKa AB~mY~~MCR Aepx<aTeneM M~weH~ B03HHKaeT TOpM03HO~ 

3$$eKT, CBR3aHHW~ c nepenaAOM AaBneH~R B03Ayxa B ~Hn~HApe no 
pa3H~e CTOpOH~ nopWHR. Ha HHmHeM KOH~e WTOKa 3aKpenneHa nnaHKa 
/13/ e OTBepCT~RMH ~ 2 MM. npH nepeMe~eH~~ WTOKa nepeC4HTWBaeT
CR Kon~4eeTBO OTsepCTHH, npoweAWHX MHMO ~OTOAHOAHoro AaT4~Ka 

<t>,Q3. TaKHM 06pa30M ICOHTponHpyeTcR T04HOCTb YCTaHOBK~ MHweH~ Ha 
OCH nY4Ka. 
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MJIOiKHTenb, KC - cxexa KpaTHbIX C06bITHH, Illl - c~eT~HK HMnynb
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YAM - ynpaBJIeHHe ABH~eHHeM MHmeHH, CH - CHHXpOHMnynbc YC

KOpHTeJlH.
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Bc~ pa60Ta MeXaH~3Ma nepeMe~eH~~ M~WeH~ npOXOAMT nOA KOHTpO
neM 3neKTpOHHO~ cxeMW ynpaBneH~~ AB~meH~eM M~weH~ IYAM/.lcM. 
p~Co2/. An~TenbHOCTb pem~Ma 06nY4eH~~ IH3MepeH~~1 3aAaeTC~ Bpe
MeHeM 3Kcn03~~~~ apeMeHHoro aHan~3aTopa IBA/. np~ Han~4~~ c~rHa

na IIKOHe~ 3KCn03~l.\~~1I onopHblM Cl1rHanOM AJ1~ Ha4ana AB~meH~~ M~we

H~ ~Bn~eTC~ 04epeAHO~ C~Hxpo~Mnynbc YCKop~Ten~ ICH/. 3T~M c~r

HanOM Ha4~HaeTC~ H03a~ 3Kcn03~~~~ BA, BKn~4aeTC~ n~TaH~e 3neKT
pOAB~raTen~, OTKn~4ae~c~ TOpM03 ~ BKn~4aeTC~ MY$Ta c~enneH~~. 

npl1 ABl1meH~~ M~weH~ BBepx IBH~31 onopHWM c~rHanOM An~ OCTaHOBKH 
~Bn~eTC~ c~rHan $OTOA~OAHoro AaT4~Ka 'CPA1 I$A2/. no c~rHany AaT
4~Ka cxeMa ynpaBneH~~ OTKn~4aeT np~BOA 3neKTpOA~~raTen~ ~ c 3a
AaHHOH 3aAepmKO~ BI<n~4aeT TOpM03. Koppexrapoaxa T04K~ OCTaHOBK~ 

M~weH~ ocy~ecTBn~eTC~ nYTeM ~3MeHeH~~ BpeMeH~ 3aAepmK~. 

3. AETEKTOP HE~TPOHOB 

Anh per~CTpa~~~ He~TpoHoB ~cnonb3yeTc~ AeTeKTOp Ip~c. lI, co
CTO~~~H ~3 nonaaraneaoeoro 6noKa-3aMeAJ1~Ten~ 131 ~ pa3Me~eHHblX 

B ero 06bet-ie nponopuaouans aux ~~n~HAP~4eCK~X C4eT4~KOB, aanon
HeHHblX 3He AO AaBneH~~ 4 aTM 121. Bno«. 3aMeAn~Ten~ np~MoyrOI1bHO~ 
$OpMW 1500x700x630 MM I ~MeeT aepT~KanbHwR oceBo~ KaHan ~ 130 MM, 
B ~eHTpe KOToporo YCTaHaBn~BaeTC~ ~3Mep~eMw~ 06pa3el.\. C4eT4~K~ 

pacnonoxeuu B Tp~ p~Aa no 12 WTYK B KamAOM PflAY B aepT~KanbHblX 

KaHanax 6noKa-3aMeAn~TenH BOKPyr l.\eHTpanbHo~ nonOCT~ AeTeKTopa. 
6wcTpwe HeHTpoHw, ~cny~eHHwe 06pa3l.\OM, 3a BpeM~ nop~AKa He

CKonbK~X M~KpoceKYHA 3aMeAI1~~TC~ AO TennOBWX CKopocTe~ ~ 3aTeM 
n~60 3axBaTb'Ba~Tc~ Be~ecTBoM AeTeKTopa, n~60 YXOA~T ~3 Hero. 
6naroAap~ 60I1bWOMY ce4eH~~ 15700 61 3aXBaTa TenI10BWX He~TpoHoB 

B peaKl.\~~ 3He(n,p)3 H 3Ha4~TenbHa~ Aon~ He~TpoHoB per~cTp~PyeT
C~ 8He-c4eT4~KaM~. 3$$CKT~BHOCTb perI1CTpa~~~ OA~H04HWX He~Tpo
HOB t 1 ~3MepRnaCb c nOMO~b~ IPo-Be/-~CT04H~Ka. nOnY4eHHOe 3Ha
~eH~e (1 = 0,40 ~cnonb3yeTc~ B AanbHe~w~x Ol.\eHKax. BWCOKa~ 3$

J $eKTI1BHOCTb per~CTpal.\~11 He~TpOHOB - BamHoe AOCTO~HCTBO AaHHoro 
T~na AeTeKTopOB. 04eB~AHWM M~HYCOM cneAyeT C4~TaTb 60nbwoe cpeA
Hee BpeM~ m~3H~ He~WOHa B AeTeKTope, onpeAen~~~ee ero BpeMeH
Hoe pa3peweH~e. OTKn~KOM AeTeKTopa Ha co6WT~e, c OAHoapeMeHHWM 
~cnYCKaH~eM n 'He~TpOHOB, ~Bn~eTC~ rpynna ~MnynbcoB 18 cpeAHeM 
(In WTYK/, CKoppen~pOBaHHWX no BpeMeH~ nO~BneH~~ B COOTBeTCTB~~ 

c pacnpeAeneH~eM An~ BpeMeH~ m~3H~ He~TpOHa B AeTeKTope. 
CxeMa BKn~4eH~~ C4eT4~KOB nOKa3aHa Ha p~c.2. BWCOKOBonbTHWM 

3neKTpOAOM C4eT4~Ka ~Bn~eTC~ ero Kopnyc - 10HKOCTeHHa~ MeTan
n~4eCKaR Tpy6Ka I~ 32 MM, An~Ha 560 MM/. L, J~pa~~~~ 3neKT~oA 
HI1Tb, 3aKpenneHHa~ Ha ABYX CTeKn~HHWX ~30n~Topax, cHa6meHHwx 
oxpaH'HbIM~ Konbl.\aM~. Bucoxoe Hanp~meH~e 1-2200 BI orpuua
TenbHo~ non~pHOCT~ nOAaeTC~ Ha Kopnyca Bcex C4eT4~KOB OT OAHoro 
HCT04H~Ka nHTaHH~ 4epe3 orpaH~4HBa~~~e conpOT~BneH~~ R= 5,6 MOM. 
no nepeMeHHo~ coc'raanaouieã BbICOKOBonbTHbl~ 3neKTpOA aaaexne» 4e
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pe3 eMKOCTb C = 4700 n$, oxpaHHwe KOnbl.\a 3a3eMneHW, co6~pa~~~~ 

3neKTpOA HaXOA~TC~ nOA nOTeHl.\~anOM 3eMn~ IconpoT~BneH~e HarpY3K~ 

CMOHT~pOBaHO 8 npeAyc~n~Tene ~ Ha p~c.2 He nOKa3aHoI. TaKO~ aa-' 
p~aHT BKn~4eH~~ C4eT4~KOB, QnT~ManbHW~ c T04K~ 3peH~~ 3a~~TW OT 
npo60eB no nOBepXHOCT~ ~30n~TopOB, YAo6eH ~ KOHCTPYKT~BHO, TaK 
KaK MaTep~an 3aMeAn~Ten~ ~Bn~eTC~ XOpOW~M ~30n~TopOM. 

KamAw~ C4eT4~K cHa6meH yc~n~TenbHWM TpaKTOM. AMnn~TYAHW~ OT
60p ocy~ecTBn~eTC~ c nOMO~b~ A~$$epeHl.\~anbHblx A~CKp~M~HaTopOB. 

Cnexrpu ~Mn!,nbCOB CO acex C4eT4~KOB nOAo6Hbl: OH~ ~MeIOT $OPMY 
aC~MMeTp~4Horo n~Ka C 3aT~HYTWM cnaAOM 8 tTOPOHY Manwx aMnn~TYA 

~ nonyw~p~HO~ z: 20%. A~$$epeHl.\~a.flbHble A~CKp~M~HaTopbl otõapaor 
aMnn~TYAbl, nonaaaounre B oõnacr e n~Ka. Buxonuue C~ r aanu noc ryna
~T Ha nor~4ecK~~ CYMMaTOp. OA~H C4eT4~K I~ 36 Ha p~c.2/, pa3
repMeTM3~poBaBw~~c~ B np0l.\eCce 3KcnnyaTal.\~~, ~cnO~b30Banc~ 8 Ka
4eCTBe "aHTeHHblll An~ 3a~~Tbl OT 3neKTpOMarH~THbIX noaex , AMnn~TYA
Hbl~ OT6op B 3TOM rpaxre ocyurec tanaer ~HTerpaLU~Hbll1 A~CKp~M~HaTop. 

Ero BWXOAHO~ ~Mnynbc nOAaeTc~ Ha cxeMY 6nOK~pOBOK, rAe $OpM~PY
eTC~ 6nOK~PY~~~~ c~rHan 3aAaHHO~ An~TenbHocT~. 

PacnpeAeneH~e 8peMeH~ m~3H~ He~TpOHa B AeTeKTope M3Mep~nocb 

wm C06bIT~~ MHomecTBeHHo~ 3M~CC~~ HeHTpoHOB, CB~3aHHbIX CO cnOH
TaHHblM. AeneH~eM 238 U lMacca oõpa aua 1 xr I ~ B3a~MoAe~cTB~eM KOC
M~4eCK~X 4aCT~l.\ C MaTep~anOM AeTeKTopa I$OH/. B Ka4eCTBe BpeMeH
HO~ OTMeTK~ MOMeHTa nO~BneH~~ He~TpOHOB 8 AeTeKTope Mcnonb30Ban
C~ nepBW~ ~Mnynbc B rpynne Koppen~pOBaHHWX ~MnynbcoB Ha BWXOAe 
CYMMaTopa. HMnynbcw C BwxOAa CYMMaTopa nc~Tynan~ Ha BXOA aHa
nM3aTopa, pa60Ta~~ero B MynbT~cKe~nepHOM pem~Me. nepBW~ np~weA

w~~ ~Mnynbc ocy~ecTBn~n 3anYCK aHan~3aTopa C 3aAepmKOH, AOCTá
T04HO~ An~ roro , 4roõu nYCKOBO~ ~Mnynbc He per~CTp~pOBanc~ H.a 
ero BXOAe. Pe3ynbTaTw ~3MepeH~~ nOKa3aHW Ha p~c.3. nonY4eHHwe 
pacnpeAeneH~~ fip~MepHO OA~HaKOBW. OH~ He on~CWBa~TCR OAHOH 3KC
nOHeHTO~, 4To,nO-B~A~MOMY, ~Bn~eTC~ CneACTB~eM HerOMoreHHOCT~ 

AeTeKTopa. CpeAHee BpeM~ m~3H~ HeHTpOHa 8 HaweM AeTeKTope paBHO 
:: 65 MKC. 
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4. CXEMA H3MEPEHHR MHomECTBEHHOCTH 

H3MepeH~e MHomeCTBeHHOCT~ C06~T~R CBOA~TCR K C4eTY 4~cna ~M

nynbcoB B Koppen~poBaHHo~ rpynne Ha B~XOAe CYMMaTopa B Te4eH~e 

aanaxuo ro BpeMeHHoro ~iHepBana ~t. 6bln Bbl6paH ~HTepBan ~t = 
= 100 MKC, 4TO OTBe4~eT ~70% /cM.p~c.3/ BepORTHOCT~ nonaAaH~R 

~Mnynbca Koppen~poBaHHo~ rpynn~ B ~HTepBan ~3MepeH~R, OTC4~T~

Ba~Mbl~ OT nepsoro ~Mnynbca r pynnu , 
B H~mHe~ 4aCT~ p~c.2 np~BeÀeHa ~MnynbcHaR AHarpaMMã~ ~nn~CT

p~py~~aR pa60TY 3neKTpOH~K~ Ha np~Mepe rpynn~ ~3 7 ~MnynbCOB. 

HMnynbc~ c CYMMaTopa nocne $OpM~pOBaTenR An~TenbHocT~ /01/ ~ pa3
BeTB~TenR /P2/ nocTyna~T Ha BxoA~ Tpex cxeM KpaTH~x c06~~~~ 16/ 

/I<C/ ~ Ha OAHOB~6paTOp AJl~TenbHOCT~ /02/' nepBbl~ np~weAw~~ ~M
nynsc $opM~pyeT Ha /0 2/ c~rHanIlBopoTaIIAn~TenbHocTb~100 MKC, KO
TOPbl~ noc r ynae r Ha ynpaBnR~~~~ BXOA cxeMbl /I<C 1/ . CaM c~rHan IIBo
pora" HeceT ~H$opMal..\~~ O TOM, 4TO MHomeCTBeHHOCTb C06bIT~R m ~ 1. 
CXeMbl xparuax C06bIT~~ ycrpoeuu TaK, 4TO MorYT OTpear~pOBaTb rons
KO Ha ABa nepBblX ~Mnynbca, nocTyn~Bw~x Ha ~X BXOA np~ Han~4~~ 

c~rHana I'BopOTa". B paCCMaTp~BaeMOM cny-iae cxeaa /I<C 1/ perucrpa
pyeT np~xoA BToporo ~ TpeTbero ~MnynbcoB rpynnbl nORBneH~eM c~r

HanOB COOTBeTCTBeHHO Ha B~XOAax 1 ~ 2.3T~ c~rHan~ YCTaHaBn~Ba~T

CR c 3aAepmKo~ 20 HC OTHOC~TenbHO MOMeHTa nORBneH~R BXOAH~X ~M

nyns coa ~ Aep>KaTCR AO OKOH4aH~R cnruana "Bopora". C~rHan Ha eu
xOAe 1 ~H$opM~pyeT, 4TO MHo~ecTBeHHocTb C06~T~R m ~ 2, a c~rHall 

Ha BblXOAe 2 03Ha4aeT, 4TO m ~ 3. ,L\nR ~3MepeH~R 60nbW~X 3Ha4eH~~ 

MHomeCTBeHHOCT~ caruan c BblXOAa 2 cxeMbl /I<C 1/ nonaercs aa ynpaB
llR~~~~ BxoA cxeM~ /I<C2/, a c~rHan c B~XOAa 2 cxeM~ /I<C2/ - Ha 
ynpaBnR~~~~ BXOA cxeMbl /f<C 3/ • 

I< MOMeHTY OKOH4aH~R ~HTepBalla ~3MepeH~R B 3TOM ~llll~cTpaT~B
HOM rTp~Mepe anexrpo-uoca 'lo6pa 60Tae T11 6 ~3 7 xoppenapoaaauax ~M
nYllbCOB. np~xOA KamAoro ~MnYllbca B~3~BaeT nORBlleH~e COOTBeTCTBY
ouier-o c~rHana o MHomeCTBeHHOCT~ C06bIT~R OT m ~ 1 AO m 2: 6. CeAb
MO~ ~MnYllbC rpynnbl, He nonaBW~~ B ~HTepBall ~3MepeH~R, ~H~l..\~~PY

eT HOBoe ~3MepeH~e B cneAy~~eM ~HTepBane 100 MKC. TaK~M 06pa30M, 
3neKTpOH~Ka 3aper~cTp~pyeT BTopoe c06~T~e c MHomeCTBeHHOCTb~ 

fi ~ 1. B03MomHocTb TaKoro pOAa ~cKameH~~ Y4~T~BaeTCR B paC4eTe 
~YHKl..\~~ OTKll~Ka np~60pa. 

5. HAI<OnnEHHE HH$OPMAUHH 

OCHOBO~ C~CTeM~ HaKonlleH~R ~H~OpMal..\~~ RBllReTCR MHorOKaHallb
H~~ C4eTH~~ aHall~3aTOp /BA/, c06paHH~~ Ha 6a3e l..\~$pOB~X 6nOKOB 
B CTaHAapTe I<AMAI<, pa3pa60TaHH~x B na60paTop~~ RAepHblX np06lleM 
OHRHY7/. B aHan~3aTope npeAYCMOTpeHa B03MO>KHOCTb onepaT~BHoro 
pa36~eH~R 03Y /41<x16 6~T/ Ha 1,2,4 ~ll~ 8 OA~HaKoa~x Y4aCTKOB 
B cOOTBeTCTB~~ c 4~CllOM ~cnollb3yeM~x BXOAOB. Ha p~c.2 nOKa3aHa 
cxeMa 3Kcnep~MeHTa, B KOTOpOM ~H~OpMal..\~R nocTynaeT Ha 8 BXOAOB 
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auanaaaropa: nepBbl~ OTBeAeH AJ"lR ~MnynbcoB c BblXOAa cYMMaT0p'a 
He~TpoHHoro AeTeKTopa, a ceMb ocr ans aux - AllR ~MnYllbCOB co cxe
M~ ~3MepeH~R MHO>KeCTBeHHOCT~ OT m ~ 1 AO m ~ 7. Pa60Ta aHall~3a
Topa Ha4~HaeTCR no caraany IIHa4allO 3Kcn03~1l~~I,1 KOTOPbl~ $OPM~

pyeTcR cxeMO~ ynpaBlleH~R AB~>KeH~eM M~weH~ /YAM/. 3a BpeMR 3KC
n03~4~~ aHan~3aTOp B~nOllHReT 512 l..\~XnOB /a COOTBeTCTB~~ c 4~CJ10M 

R4eeK Y4aCTKa 03Y, aaxpenneuaor-o a a Ka>KAbIM BXOAoM/. BpeMR 4~K
lla 3aAaeTCR onepaTopOM ~ MomeT Bapb~pOBaTbCR B AOCTaT04HO w~po
K~X npenenax , B r e-reuae BpeMeH~ uuxna ~Mnynbcbl nocrynaer Ha 8 
8XOAH~X C4eT4~K08. no OKOH4aH~~ 8peMeH~ l..\~Kna BXOA~ Bcex C4eT
4~KOB 6ll0K~PY~TCR ~ COAep>K~MOe KamAoro C4eT4~Ka A06aBn#eTcR 
K COAep>K~MOMY 04epeAHo~ R4e~K~ COOT8eTcTBy~~ero Y4aCTKa 03Y. 
no OKOH4aH~~ 3an~c~ B 03Y COAep>K~MOrO nocneAHero C4eT4~Ka Bce 
C4eT4~K~ YCTaHaBll~Ba~TCR 8 Hynb, CH~MaeTCR 6nOK~pOBKa ~X BXOAOB 
~ Ha4~HaeTCR OTC4eT BpeMeH~ HOBoro 4~Kna. np~ 3an~c~ 8 noclleA
H~~ R4e~KY noclleAHero Y4aCTKa 03Y 06pa3yeTcR c~rHaJ] "l<oHe4 3KC
n03~4~~I'. np~ Han~4~~ aror'o cnruana B Y.QM $opM~pyeTcR HOBbl~ c~r

Han "Hauano 3Kcn03~4~~II, C~HXpOH~308aHHbl~I c 04epeAHblM C~_HXpO

~MnynbcoM YCKop~TenR /CH/ TaK, 4TO nOR8neH~e KamAoro c~rHalla 

"Ha4ano 3KCn03~l..\~~1I COBnaAaeT c OKOH4aH~eM c6poca nY4Ka YCKOP~
TellR. 

Pem~M HaKonlleH~R ~H~opMa4~~ cKllaA~BaeTCR ~3 4epeAY~~~XCR pe
m~MOB 06nY4eH~R ~ ~3MepeH~R M~weH~ • .Qn~TellbHOCTb pem~Ma 06llY4e
H~R /~3MepeH~R/ onpeAenReTCR BpeMeHeM 3KCn03~l..\~~ aHan~3aTopa. 

He06xOA~Mbl~ OT60p ~H~opMa4~~ ocyU\eCT8nReTCR c nOMOU4b~ 6ll0K~PYIO

u\~x car aanoe , Bce 6ll0K~pYIOU\~e c~rHanbl nocrynaor Ha cxexy 6ll0K~
P080K /C6/, ~OPM~PYIOU\YIO CYMMapH~~ 6nOK~py~~~~ c~rHall, KOT6p~~ 
nOAaeTCR Ha BXOAbl aHT~COBnaAeH~~ pa3BeTB~Telle~ P1 ~ OCHoaP2. 
Hble 6nOK~pYIOU\~e c~rHanbl: 6ll0K~pOBKa Ha BpeMR 06llY4eH~R M~weH~ 
$opM~pyeTcR 8 YAM; 6nOK~pOBKa Ha BpeMR c6poca nY4Ka - ~opM~pyeT

CR a C6 no c~rHallY CH. TaK~M 06pa30M, Ha60p ~H~OpMal\~~ npo~cxo
A~T TonbKO 8 pem~Me ~3MepeH~R M~weH~ B npOMe>KYTKax MemAY c6poca
M~ nY4Ka YCKop~TellR. HaKanll~BaeMaR ~H~opMa4~R npeACTaBnReT c06o~ 

8 BpeMeHHblX cnexrpos , on~C~Ba~U\l-1X ~HTeHCI-1BHOCTb per~cTp~pyeMblx 

~MnYllbCOB B ~YHK4~1-1 BpeMeH~, npoweAwero nOClle 06J1Y4eH~R M~weH~. 

6. $YHKUHR OTl<nHI<A nPH60PA 

$YHK4~R OTKll~Ka np~60pa YCTaHaBn~BaeT CBR3b MemAY ~3MepReM~M 

/~CT~HH~M/ pacnpeAeneH~eM C06~T~~ no MHomecT8eHHOCT~ He~TpoHoB 

~ ~3MepeHH~M pacnpeAeneH~eM. AllR YA06cTBa npeACTaBneH~R ~ pac
4eTa ~YHKU~~ OTKll~Ka BQcnOllb3yeMcR ~opMan~3MOM anre6p~ MaTp~4. 

H3tlepReMOe A~CKpeTHoe pacnpeneneuae P(m) MO>KeT 6blTb npencr aa
lleHO B B~Ae KOHe4Ho~ ynopRA04eHHo~ B~60pK~ ~3 n 4~cen 

P(m) :!: (P l' P 2 ' ••••• p n) , /1/ 
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rAe P m - BepOflTHOCTb C06bIHlf1 c MHO>KeCTBeHHOCTblO m l-1ml 4l-1CIlO CO
6WTl-1~ c MHO>KeCTBeHHOCTblO m B 3aBl-1Cl-1MOCTl-1 OT TOrO, HOpMl-1pOBaHO 

P(m) Ha eAl-1Hl-1L.tY l-1Ill-1 HeT. Bbl60PKY /1/, 3anl-1CaHHYIO B ~l-1Ae OAHO
CTOIl6~OBO~ MaTpl-14bl, 6YAeM paCCMaTpl-1BaTb KaK BeKTop P B Ill-1He~HOM 

n-MepHoM npOCTpaHCTBe o Pacnpeneneaae P "(m) KOppeIll-1pOSaHHbIX rpynn 
l-1MnYIlbCOB Ha awxOAe CYMMaTopa no 4l-1CIlY l-1MnYIlbCOB B rpynne 6YAeT 
OTIll-14aTbCfI OT l-13MepfleMoro pacnpeneneaaa P(m), nOCKOIlbKY 3<t>epeK
Tl-1BHOCTb peracrpauaa He~TpoHa II # 1. CBfl3b Me>K,qy 3Tl-1Ml-1 pacnpe
AeIleHl-1f1Ml-1 onpe,qeIlfleTCfI ypaBHeHl-1eM npeo6pa30BaHl-1f1 BeKTopOB 
... .... 
P' = AP, /2/ 

r,qe A - nxn-MaTpl-14a npeo6pa30BaHl-1f1, KOTopafl MomeT 6WTb Ha3BaHa 
epYHK4l-1e~ OTKIll-1Ka ,qeTeKTopa He~Tp~oB. AHaIlOrl-14HO cxeMa l-13Mepe
Hl-1f1 MHO>KeCTBeHHOCTl-1 npeo6pa3yeT P' B l-13MepeHHoe pacnpeAeIleHHe
!t": 
.... .... .......
 
P" = BP' = BAP = CP , /3/ 

rAe B - n xn -MaTpl-14a npeoõpaao aauaa - epYHKlll-1f1 OTKIll-1Ka cxeMbl l-13
MepeHl-1f1 MHO>KeCTBeHHOCTl-1, a np0l-13BeAeHl-1e MaTpl-14 C = BA - $YHK4l-1f1 
OTKIll-1Ka npl-16opa. 

,D,.nfl cacvera 3JleMeHTOB MaTpl-14 A l-1 B AOCTaT04HO npocnenar s 3a 
OTKIll-1KOM AeTeKTopa He~TpoHoB l-1 cxeMW l-13MepeHl-1f1 MHomeCTBeHHOCTl-1 
Ha n OTAeIlbHblX C06bITl-1~ c MHO>KeCTBeHHOCTblO OT m = 1 AO m = n • 
B npl-1HflTO~ 3Aecb cxeMe o603Ha4eHl-1~ KamAOMY TaKoMy C06WTl-11O OTBe
4aeT eAl-1Hl-14HW~ BeKTop ~m" CIleAYfl npaBl-1IlY nepeMHO>KeHl-1f1 MaTpl-14, 
nOIlY4l-1M: 

n 

A êk = 2 a"k;i' /4/
i = 1 1 

rne a ik - 3Ile.MeHTbl k -CTOIl64a MaTpl-14bl A. Ci>l-13J-14eCKl-1~ CMblCIl 3IleMeH
TOB a 1k 04eBl-1AeH - 3TO BepoflTHOCTl-1 perl-1CTpa4l-1l-1 AeTeKTopoM i He~T

pOHOB l-13 k, l-1Cny~eHHwx B C06WTl-1l-1, 3aAaHHOM eAl-1Hl-14HWM-BeKTopOM
;k" 3Tl-1 BepoflTHOCTl-1 AalOTCfI 6l-1HOMl-1aIlbHWM pacnpeAeIleHl-1eM: 

kl f i ( l _ l l ) (k - i) , e CIl l-1 <k
 
i I (k - i)! 1
 /5/

a ik 
{ 

O, ecnu i > k , 

rAe II = 0,4 - BepoATHoCTb perl-1CTpa4l-1l-1 AeTeKTopoM oAHoro He~Tpo-

Ha. 
ECIll-1 6w pa60Ta cxeMW l-13MepeHl-1f1 MHomeCTBeHHOCTl-1 3aKaH4l-1BaIlaCb 

nocne OKOH4aHl-1A l-1HTepBaIla L\t = 100 MKC, OTC~l-1TbIBaeMoro OT nepao
ro l-1MnYIlbca KOppeIll-1pOBaHHo~ rpynnw, 3IleMeH ~ MaTpl-14w B onpeAeIlfl 

Ill-1Cb~6w <t>OPMYIlO~ /5/ nOCIle 3aMeHW li Ha l, - BepOflTHOCTb nonaAa
Hl-1A KOppeIll-1pOBaHHoro l-1MnYIlbca B l-1HTepBaIl L\t /TaKl-1e sepoflTHOCTl-1 
6YAeM o603Ha4aTb a / . 4acTb l-1MnYIlbcoB, OKa3aBwaACA 3a npeAeIla

ik 
Ml-1. L\t, l-1Hl-14l-1l-1pyeT HOBwe l-13MepeHl-1A, pe3YIlbTaTw KOTOpWX 3IleKTpOHl-1
Ka pervlCTpl-1pyeT KaK nonoruurrens aue C06bITl-1f1. B peayns r ar e nepe-

CTaeT coxpaHflTbcfI HOpMl-1pOBKa Ha nOIlHoe 4l-1CIlO C06WTl-1~, coxpaHfleT
CfI TOIlbKO HOpMl-1pOBKa Ha nOIlHoe 4KCIlO l-1MnYIlbcoB, nocTynl-1SWKX Ha 
axoa cxeau l-13MepeHl-1f1 MHO>KeCTBeHHOCTl-1 e 

npeAnOIlO>Kl-1M cnepBa, 4TO l, = const /3TO cnpaBeAIll-1Bo,"eCIll-1 
pacnpeAeIleHl-1e Ha pl-1c.3 annpOKCl-1MKpyeTcA 3KcnoHeHTo~/, l-1 npocIle
,ql-1M 3a OTKIll-1KOM cxeMW l-13MepeHl-1f1 MHO>KeCTBeHHOCTl-1 Ha rpynnw KOP
peIll-1pOSaHHWx l-1MnYIlbcoB, Onl-1CWBaeMWX eAl-1Hl-14H~Ml-1 BeKTOpaMl-1: 

li n ....... { 1; i = 1 
Bel I b e =e ; b = /6/

i = 1 11 1 1 11 O; i ~ 1 " 

3TO 04eBl-1,qHw~ pe3YIlbTaT: O,ql-1H l-1MnYIlbC cxeMa l-13MepeHl-1f1 scerAa pe
ruc rpnpye r c MHomeCTBeHHOCTblO fi= 1. 

... ........ .... 
B e 2 =' [ ao 1 e 1 + a 11 e 2] + a O1 (B e 1 ) 

.... ... n .... 
= (a Ol == 1:1 b i2 e /7/+a0 1 0 11)e 1 + a 11e 2 i 

b 12 = (a 01 + a 01 b 11); = a 11; b i2 = O ,qIlfl i > 2.b22 

CMWCIl 3anll1Cl-1 /7/ CIl~AYIO~H~. nepBW~ 1113 ABYX II1MnYIlbCOB KOppeIll-1pO
BaHHO~ rpynnbl 3anYCKaeT KHTepBaIl l-13MepeHII1A MHO>KeCTBeHHOCTl-1. Pe
3YIlbTaT 3Toro 1I13MepeHl-1f1 3aKIl104eH B Kaa,qpaTHwe CKOGKII1: c BepOflT

HOCTblO a 01 (l, ), BbI4J-1CIlfleMO~ corrtacuo /5/, 6y,qeT 1I13MepeHO m = 1 
/BTOpO~ l-1MnYIlbC He nonaIl B II1HTepBaIl l-13MepeHl-1f1/; C BepOflTHOCTblO 
a11 (l,) 6YAeT 1I13MepeHO m =...2 /BTOpO~ II1MnYIlbC nonan B II1HTepBaIl 

1113 MepeHl-1f1/ • Cnaraenoe a ) y4111TblBaeT oe ayns r ar noaropuoro 
0 1(Be1 

H3MepeHHfI, xo r opoe HHH4HHpyeT "Heo6pa6oTaHHbl~1I C BepOflTHOCTblO 

a01~') HMnYIlbC. AHaIlorH4HO, HCnOIlb3Yfl pe3YIlbTaTW /6/, /7/, 
nOIlY4HM 

Bê3 = [ao~ ê1 + a 12 ~2 + a22 ~3] + ao 2 (Be2 ) + a 12 (Bel) 

n -+.... ... ~ 
+ a 12 b 11 + a 02 b 12 ) e 1 + (a 12 ) e 2 + a 22 e 3 - I b i3 e i"= (a02 + a 0 2 b 22 

i= 1 

/8/ 

I npOAOIl>Kafl B TOM >Ke ,qyxe, npH,qeM K peKyppeHTHO~ epopMYIle:
 
l
 
I 1; i = 1 ,lI' bU = { O; 

i > 1 

k - 1 /9/ 
a + I a .b <k; 

(i-l),{k-l) j=i (k-l-j),(k-1) ij 

bik O; 1 > k ; 
{ 

a kk; i = k . 
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PHC.S. Pac~eTHaR saBHCHMOCTb 
cpennero ~Hcna perHcTpHpyeMbIX ~ 
COÕbITHH c MHo»<:eCTBeHHOCTblO m 
/B paCqeTe Ha 0AHO H3MepReMOe 
COÕWTHe/, ecnH H3MepneMOe pac
npeAeneHHe COÓWTHH no MHo»<:eCT
BeHHOCTH HeHTponOB HMeeT ny~c

J 
COHOBCKYlO ~OPMY co cpeAHHM n. 

8

9 

10 

1~, , , , I , , , I I , , I ! ,
"lo ... ~ _ _ _

1Õ
3 

~ s 4ft ~ ti I 8 9 10 11 12 1J Fi 

4T06~ Y4eCTb 3aBHCHMOCTb lr OT apeMeHH, An~ paC4eTa MaipH4~ 
B Hcnonb30aanOCb cneAy~~ee npH6nH~eHHe: An~ nepaoro HHTepBana 
H3MepeHH~ KoppenHpOBaHHO~ rpynnbl (r1 = 0,7, An~ BToporo 
E~ = 0,6, An~ nocneAY~~HX - lr3 = 0,5. B aTOM C~Y4ae HY~HO, HC
nons aya B /9/ (r3 ' paCC4HTaTb MaTpH4Y B2 • 3aTeM paCC4HTaTb MaTpH
L(Y B1 , Hcnonb3Y~ B /9/ (r2 H aneMeHTbl MaTpH4bl B

2 
, H, HaKOHeL(, 

MaTpH4Y a, Hcnonb3Y~ B /9/ (r1 H aneMeHTbl MaTpH4b1 B 1. 

aOCTYnHbI~ BapHaHT npOBepK~ pa60Tocnoco6HOCT~ ~YHKL(~~ oTKri~Ka 
nOt<a3aH Ha p~c.4. ~3MepeHHoe np~60pOM pacnpeAeneH~e no MHo~eCT
BeHHOCT~ He~TpOHOB cnOHTaHHoro AeneH~~ 238U /OTKpblTble T04KH/cpaB
H~Bae;'c.Â c pac4etHblM OTKn~KOM npuõopa /cnnoun-as n~H~~/ Ha ~3Mep~
eMoe pacnpeAeneH~e, 3aAaHHoe B B~Ae, nonY4eH~OM B pa60Te 181/3 a_ 
KpblTble T04K~, coeA~HeHHble nYHKT~pHO~ n~H~e~/. 
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~ ~PHc.4. CpaBHeHHe H3MepeHHoro 
rrpaõoposr pacrrp enerrenns COÕbITHH I 
crroaraanor-o rrerreaaa 238U no I 
MHo»<:eCTBeHHOCTH HeHTpOHOB /OTKpW
rsre TO'tiKH/ c paC'tieTHbIM OTKJIHICOM f 
npHõopa /crrnOillHan nHHHn/ Ha H3Me
pneMoe pacrrpep;eneHHe, sap;aHHoe 
B B~e, rrOJIy'tieHHOM B paÕOTe/81 
/3aICpWTwe TO~KH, coep;HHeHHwe 
rrYHKTHpHO~ JIHHHeH/. 
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$YHK4~~ OTKn~Ka B B~Ae /20x20/-MaTp~4b1 ~cnonb30BanaCb An~ MO
Aen~poBaH~~ OTKn~Ka npaõopa Ha ~3Mep~eMble pecnpeneneaaa MHQ}KeCT
BeHHocT~, ~Me~~~e nyaccoHOBCKY~ ~OPMY c ~.OT 2 AO 13. Pe3ynbTa
TbI nOKa3aHbI Ha p~c.5. T04K~, coeA~HeHHble n~H~~M~, Aa~T 3aB~C~

MOCTb cpeauer-o 4~cna 3aper~CTp~pOBaHHbIX C06bIT~~ c AaHHo~ MHO
~eCTBeHHOCTb~ m /B pacver e Ha OAHO ~CXOAHoe Co6bIT~e/ OT ii ~c

XOAHblX C06b1T~~. ~3MepeHHoe pacnpeAeneH~e MHo~eCTBeHHQCTe~ Aa
eTC~ Ha6opoM T04eK, OTBe4a~~~x ~~KcHpoBaHHoMY ~ 

7. OUEHKA 4YBCTB~TEnbHOCT~ YCTAHOBK~ 

Kon~4eCTBeHHO~ xapaKTep~cT~KO~ 4YBCTBHTenbHOCT~ YCTaHOBK~ MO
~eT cnY~~Tb BepXH~~ rpaH~4a BepO~THOCT~ Wo6pa30BaH~~ He~TpoHHO

aKT~BHblX ~30MepOB B Heynpyr~x B3a~MoAe~cTB~RX ~Aep, OTBe4a~~a~ 

paBHO~ HYn~ cpeAHe~ Ben~4~He ~3MepeHHoro 3~~eKTa np~ pa3YMHo~ 

onT~M~3a4~~ peansuo jiccrynuux ycnoB~~ axcnepaae-rr a , Ilpennonar-aa 
nyaccoHoBCKoe pacnpeAeneH~e co cpeAH~M fi An~ MHo~eCTBeHHOCT~ ~c

KOMblX C06bIT~~I, nonY4~M 

Nrn 
W$: /10/

-NtUin 
.N p(! - e ) dT~ ,m) .((m,n) 

rAe N rn - Be'pXH~~ rpauaua 4~cna 3aper~CTp~pOBaHHb(X C06bIT~~ MHO
~eCTBeHHOCT~ m c 3aAaHHblM ypOBHeM AOCTOBepHOCT~; Np - 4~cno 60M
6apA~py~~~x 4aCT~4, npoweAw~x 4epe3 M~weHb; Nt - 4~cno aTO
MOB/fM 2 B M~weHH; - ce4eH~e Heynpyroro 83a~MoAe~cTB~~;u in 
((m,n) - 3~~eKT~BHOCTb per~cTpa4~~ C06~T~~, onpeAen~eMa~ ~YHK

4~e~ OTKI1~Ka /CM. p~c.5/; ((T~ ,m) - BepO~THOCTb pacnana ~30
MepHoro COCTO~H~~ c nep~OAOM nonypacnana T y! B 11~~aoe BpeM~II, 

onpeAen~eMoe pe~~MOM HaKonneH~~ ~H~opMa4~~. 

BenH4~Ha Nm onpeAen~eTC~ ~OHOM. Pe3ynbTaTbI ~3MepeH~~. ~OHa 

6e3 nY4Ka nOKa3aH~ B Ta6n~4e: N1 - co6CTBeHHbI~ ~OH AeTeKTopa, 
N 2 - ~OH c HeaKT~B~poBaHHoJ:1 M~weHb~ ~3 Pb /r/> 5x1 CM' / B pa604eM 
nono~eH~~. 5b1no YCTaHOBneHO, 4TO ~OHoable C06b1T~~ c m > 1 onpe
Aen~IOTC~ 'MHo~ecT8eHHo~ aM~cc~e~ He~1TpoHoB npu B3a~MoAei1cTB~~ 
KOCMH4eCK~X 4aCT~4 c Be~eCTBOM AeTeKTopa ~ ~3Mep~eMoro o6pa34a. 

np~ paõore Ha nY4Ke AononH~TenbHblM ~CT04H~KOM ~oHa aanaor ca 
aanaaaaeaouu-e He~TpoHbl, HcnYCKaeMble npa /:3--pacnaAe Ha~TpoHo

~36bIT04HbIX ~30TonOB. CYA~ no ~3MepeHHOMY nepuony nonypacnana 
T~ = /4,2±0,2/ c, onpeAen~~~~M ~Bn~éTC~ BK11aA 
Ae KOToporo He~TpoHbI ~cnYCKa~TC~ c BepO~THOCTb~ 

04eHKe ce4eHHe o6pa30BaH~~ 17N B peaK4~~ Pb+ 12C 

n~eT 56 M6. ~OHOBble C06b1T~~ c m > 1 nO~Bn~~TC~ 
B pe3ynbTaTe cnY4a~Horo nonaAaH~~ ~MnynbcoB OT 
pOHOB B ~HTepBan 100 MKC. CKOpOCTb C4eTa TaK~X 

naAaeT c pOCTOM m., a ~x BpeMeHHoe pacnpeAeneH~e 

3KcnoHeHTo~ c nonycnaAoM (4,2/m) c.' 

17N, np~ pacna
95%. no Hawe~ 

/43 raB/ COCTaB
BaTOM cnY4ae 

HeCKonbK~X He~T

C06b1T~~ 6b1CTpO 
on~CblaaeTC~ 
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}j 
i I 
'_I 

TaÕJIHu;a 

m2: I 2 j 4 5 6 7 

N 1 I Iv. 8500 IO.l±2 8,5±0.4 0.9±0.13 O, UO.04 (HO.02 0±0.u2 

N2 J Iv. 8520 107±2 11,7±0,5 2 .48±0, 16 0,94±0,O6 O,46±O,O3 0,29±0,02 
L\t l.J. 5,04 6,33 7,30 7,62 8,09 

N m WT. 41 15 9 6 4 '0r; 

PHc.6. üu;eHKa AOCT~HMOH QYBCT

w BHTeJIbHOCTH YCTaHoBKH /cM.noHc

10"6 
HeHHH B TeKcTe/. 

Ha p~c.6 nOKaaaHa aaB~C~MOCTb 
W(m,n), nonY4eHHa~ M08en~pOBaH~
eM 20-4aCOBoro ceaHca Ha nY4Ke 
yrnepOAa /M~weHb Pb/ c An~Tenb
HOCTb~ 4~Kna 06nY4eH~~ /~aMepe

H~~/ 100 c. Pac4eT CAenaH An~ 

A~anaaOHa 70 c :.:; T Vi :.:; 3 4, rae 
(T~ ,m) npa BblGpaHHoM pe>KIo1Me 
pa60T~ npaKTlo14ecK~ He aaB~C~T OT 
T~. a aaBIo1C~MOCTb aroro <t>aKTopa 

10-91 I I , , I I I , I I I ~ I 
OT m onpeaenaer ca 
Boro BpeMeH~11 nplo1 

Ben~4~HoH 11>K101
BliJeAeH~~ 8peMeH

2 4 6 8 10 12 n HOH OTce4K~ <t>oHa CJ1Y4aHH~x COBna-
AeH~H. PeaJ1bHOe ">K~BOe BpeM~" 

~ cooT8eTcTBYIOl4~e Ben~4~Hbl Nm 
c 90% ypOBHeM AOCTOBepHOCT~ ~p~

BeAeH~ ~ TpeTbeH ~1~eT8epToH CTpOKax Ta6n~4~. Apyr~e napaMeTp~ 

pacvera. Np = 4.10 , 4TO OTBe4aeT cpeAHeH -~HTeHC~BHOCT~ nY4Ka 
108 1/c6poc; N t = 3,3'10 2 2 CM-2; uin = 3000 M6. 

,I 

j 
ABTOP~ B~pa)l(a~T 6naroAapHocTb 4neHY-KoppecnOHAeHTY AH CCCP 

B.n.A>KeJ1enoBY ~ npo$.K.~.rpOM08Y aa nOAAep>KKY 
A.H.C~HaeBY, H.~.mypaBneBY, A.B.CanaMaT~HY aa 

HacTo~~eH pa60Tbl, 
TPYA no paapa60T

•
11 
},~ 

Ke MHO(okaHaJ1bHOrO C4eTHoro aHan~aaTopa, A.A.WypaB~HY aa coaAa
H~e 6nOKa n~TaHIo1~ 3neKTpoA8~raTen~, B.B.nonoBY aa TPYA no AO \ 
BOAKe ~ YC08epweHCTB08aH~~ MexaH~4eCKOH 4aCT~ YCTaHOBK~, p.r.Ba

I 
PYKonHCb noéTyn~na B ~aAaTenbcK~H oTAen 

c~nbK08Y ~ H.C.H~a~HY aa nOMO~b Ha onpeAeneH~~X 3Tanax pa60T~. 9 ~~n~ 1986 rOAa. 
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ABAeea C.n. H AP· 
YcTaHOBKa AnR OOHCKa co6wTHM MHO*eCTBeHHOM 3MHCCHH 
a~ep•aHHWX ~TpoHOa 

PIJ-86-456 

QnHCaHa ycTaHO&Ka AnR OOHCKa B PenRTHBHCTCKHX RAPQ-RAePHWX CTOflKHOBeHHRX 
MeTaCTa6Hn~HWX ~epHWX co6wTHM C BWCOKoM 3HeprHeM 8036~eHHR /HanpHMep, 
H30MePQB nnoTHOCTH/, pacn~ KOTOPWX Aon.eH conPQBa.AaTbCR MHO*eCTBeHHOM 3MHC 
CHeM s~ep•aHHWX HeMTpoHOB. YcTaHOBKa BKn04aeT B ce6R annapaTypy AnA MOHHTO
PHPQBaHHR ny~Ka, MexaHH3M nepeM~eHHR MH•eHH, AeTeKTOp HeHTpOHOB H 3neKTpoH
Hy~· CHCTeMy AnA aHanHaa H HaKOnneHHR nOCTynauqeM HH~pMa~HH B BHAe pacnpe
AeneHHM perHCTPHPYeMWX Co6wTHM no MHO*eCTBeHHOCTH HeHTpoHOB H apeMeHH aa
AeP•KH nocne OKOH~aHHR 3KC003H~HH MHWeHH Ha ny~Ke. H3MepeHW Heo6xOAHMWe na
paMeTpw H paCC~HTaHa ~YHK~HR OTKnHKa npH6opa. 0pHBeAeHW peayflbTaTW MOAenH
poBaHHR aKcnepHMeHTa ARR o~eHKH AOCTH*HMOM ~yacTBHTenbHOCTH MerOAHKH. 

Pa6oTa awnonHeHa a fla6opaTOPHH RAePttwx npo6neM Oli11H. 

CoOO!ue&~~e 06.emmeHBoro HHCTBTyTa l!llepHYX HccnenollliHHi.lly&q 1986 

OepeBOA H.H.OoTanoaa 

Avdeev S.P. et al. 
Installation to Search for Events of Hultiple Emission 
of Delayed Neutrons 

P13-86-456 

The installation described is desiqned to search through relativistic 
nucleus-nucleus collisions for metastable nuclear states with hlqh excita
tion energy (e.g. density isomers) whose decay must be accompanied with 
multiple emission of delayed neutrons. The Installation comprises beam mo
nitoring equipment, target shifting mechanism, neutron detector and elect
ronic system for analysis and accumulation of the Incoming Information 
in the form of distributions of detected events over neutron multiplicity 
and the time of delay after the tarqet exposure to the beam Is over. The 
necessary parameters of the apparatus have been measured and the response 
function has been calculated. An experiment was simulated to estimate the 
attainable sensitivity of the technique. The results of the simulation are 
given. 

The investigation has been performed at the laboratory of Nuclear 
Problems, JINR. 

Communication or the Joint Institute Cor Nuclear Research. Dubna 1986 


