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B 1968 ro.n.y ci».JI.lllanupo/1/ npe,D.JIO:>KBJI ucnoJih30BaTh 

yJihTpaXOJIO,IJ.Hble HeHTpOH~ /YXH/ C u,eJihiO nOBbiWeHBX 

'IYBCTBBTeJihHOCTB ycTaHOBOK ,IJ.JIX B3MepeHBX 3JieKTpB'IeCKO • 

ro ,IJ.BnonhHoro MOMeHTa /3,D,M/ HeiiTpoHa. CornacHo/
2

/ , 

HaB60JibWeH 'IYBCTBBTeJihHOCTbiO ,IJ.OJI:>KHhl o6Jia,IJ.aTb ycTaHOB· 

KB B TaK Ha3biBaeMoM" HaKonuTeJihHOM"aapuaHTe. BHYTPB 

TaKOH ycTaHOBKB BMeeTCX KaMepa, B KOTOpyro nepBO)J.H'IeCKH 

HanycKaiOTCX nonxpB30BaHHhle YXH. B Heii OHH Bhi,IJ.ep:>Kuaa

IOTCX B Te'leHHe HeCKOJihKHX ,IJ.eCXTKOB CeKyH,IJ. no,IJ. ,IJ.eHCTBHeM 

MarHBTHhiX B 3JieKTpB'IeCKOrO noneii H 3aTeM BblnycKaiOTCX 

qepe3 aHaJIB3aTOp nOJIXpH3aU,BH Ha ,IJ.eTeKTOp. Ilo YCJIOBHXM 

3KCnepHMeHTa MarHHTHbie MOMeHTbl BbiXO,IJ.XIJ.UIX HeHTpOHOB 

npeu,eccupyiOT B nJIOCKOCTH, nepneH,IJ.HKYJIXpHOH CTaU,HOHap

HOMY MarHBTHOMY nOJIIO ycTaHOBKB, TaK 'ITO HX noJIXpH3aU,HX 

paaua HYJIIO. B 3TOM cnyqae aHanuJaTop nponycTBT Ha ,IJ.eTeK

Top TOJihKO nonoauuy BhiXO,IJ.XIIJ,BX YXH /npe,D.nonaraeM 3ciJ

clleKTBBHOCTh aHanuJaTopa paBHOH 1/. Cy,IJ.h6a BTopoii nono

BBHhl 3aBBCBT OT KOHKpeTHOrO TUna aHaJIB3aTopa. 

B aHaJIB3aTOpe B BB,IJ.e OTpe3Ka HeHTpOHOBO,IJ.a BTOpax 

nonoauua YXH nornoTBTCX B ero cTeHKax. B aHaJIH3aTope 

Ha nponycKaHHe C BCnOJib30BaHBeM TOHKOH ciJeppoMarHBTHOH 

nneHKB BTOpax noJIOBBHa OTpa3BTCX o6paTHO H OKa:>KeTCX 

npaKTB'IeCKB 3anepTOH B 06'heMe, C03,IJ.aBaeMOM KaMepoii B 

OTpe3KOM TpaHcnopTHOrO HeHTpOHOBO,IJ.a Me)l()l.y KaMepOH B 

aHaJIB3aTopoM. 0TMeTBM, 'ITO ocTasneuue 3TBX YXH Ha 

CJie,IJ.yiOIIJ,BH U.BKJI HanOJIHeHBX KaMe phi .He:>KeJia TeJihHO, TaK KaK 

OHB o6na,IJ.aiOT npOTBBOnOJIO:>KHOH nOJIXpB3aU,BeH no OTHOWe

HBIO K HanycKaeMhiM HeHTpOHaM. )J,JIX y,IJ.aJieHBX 3TBX OTpa-
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>KeHHhiX YXH npe.nnaraeTcJI ycTaHaBJIHBan. cneu;HaJILHhle 

nornoTHTen~3/-. On;HaKo a o6oHx THnax aHaJIH3aTopoa BTo

pa.JI nonoBHHa YXH B 3KcnepHMeHTe He HcnoJIL3yeTCJI. Me>K

AY TeM OHa con;ep>KHT TY >Ke HHI}JOpMaUHIO 06 3)J;M, 'ITO 

H nepBaJI llOJIOBHHa, HO C npOTHBOllOJIO>KHhiM 3HaKOM. 

)J;eiicTBHTeJILHO, 3<l><PeKT B C'leTe .IJ;eTeKTOpa OT peaepca 

3JieKTPH'IecKoro nonJI E i , D· £~1 . f0~ i 12/ , r.ne D - aenH

'IHHa 3,D;M, f~ - nonBpH3aUH.R YXH nocne non.RpH3aTopa, 

fA . - non.RpH3aUH.R YXH, npowen;wHx qepe3 aHaJIH3aTop 
n, 1 ( ) 

( j = l) HJIH OTpa>KeHHhiX OT Hero i = 2 , npH yCJIOBHH, 'ITO Ha 

aHaJIH3aTop nan;aJOT Henon.RpH30BaHHhle YXH. TaK KaK non.R

pH3aUHH f:. 1 H f:. 2 npOTHBOllOJIO>KHhi llO 3HaKy, TO H 3HaKH 

31}li}JeKTOB E] H ~ 
2 

OT 3THX HeHTpOHOB, eCJIH COC'IHTaTb HX 

pa3n;enLHO, 6yn;yT pa3Hhle. TaKyJO pa3n;enLHYJO perHCTpau;HIO 

YXH MO>KHO ocyi.QeCTBHTL, HanpHMep, B aHaJIH3aTope c 

HCllOJib30BaHHeM TOHKOiii}JeppoMarHHTHOHUJieHKH.llOCJie.IJ;HJI.II 

.non>KHa y6HpaTLC.R nocne perHcTpau;HH YXH, nponyi.QeHHhiX 

aHaJIH3aTopoM /nepaa.R nonoBHHa/. OcTaBwHeCJI YXH /aro

pa.JI nonoBHHa/ cao6on;Ho BLITeKyT Ha ,D,eTeKTOp. TeM caMhiM 

KOJIH'IeCTBO oTc'leToB N 3a $HKCHpoaaHHoe apeM.R H3MepeHHJI 

MO>KeT fihiTb 3aMeTHO yBeJIH'IeHO, 'ITO paBHOCHJILHO yBeJIH'Ie

HHJO ~BCTBHTeJihHOCTH ycTaHOBKH / owH6Ka H3MepeHH.JI i\Deoo 

""1/yN/./. 
Ou;eHHM peanLHhlii BhiHrphiW Ha npHMepe ycTaHOBKH 

"TpHCTOM" /2, 4/, CXeMa TH'IeCKOe H306pa>KeHHe KOTOpOH 

n;aHo Ha pHc. 1, a Heo6xon;HMLie napaMeTphi coo6I.QaiOTCJI 

B non;nHCH K pHCYHKy. EcnH o6o3Ha'IHTh 'IHcno YXH, Hany

I.QeHHhiX B KaMepy, qepe3 N O• TO B KOHI.I;e Bhl.IJ;ep>KKH HX 

ocTaHeTc.R N =No exp( -t/ r) , r.ne r - apeM.R >KH3HH YXH B 

KaMepe. ,lJ;eTeKTop cOC'IHTaeT Jg = ~ k!lg R 11 RH N, r.ne llg -
31}ll}leKTHBHOCTL n;eTeKTopa, R11 H RH - nponycKaHH.R nonJipH3a

Topa H TpaHCllOpTHOrO HeHTpOHOBO.IJ;a COOTBeTCTBeHHO, k -
Ko31}li}IHUHeHT, oTpa>KaJOI.QHii KOHe'IHoe apeM.JI BhiTeKaHH.JI YXH 
/k < 1/. TaK KaK BhiTeKaHHe npoHcxon;HTno 3KcnoHeHu;HanL

HOMY 3aKOHy, TO qepe3 HeKOTOpoe BpeM.R t'» rb , rn;e 

rb - llOCTO.IIHHa.R BhiTeKaHH.II, B KaMepe OCTaHyTCJI TOJILKO 

HeHTpOHhi C npoeKI.I;HeH CllHHa, KOTOphle aHaJIH3aTop He npo

nycKaeT H on.RTL B03Bpai.QaeT B KaMepy. EcnH TenepL aHa-

JIH3aTop y6paTL, TO .IJ;eTeKTOp 3aperHCTpHpyeT J ' = 
= }kllgR HN exp( -t '/r) =J gexp( -t '/ r) /R n. Ilonara.JI .IJ;JI.JI no1u-
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Puc. 1. CxeMamut~ecKoe u3o6paJKeHue ycmaH06KU "TpucmoM" 
/zopu3oHmaAbHoe cet~eHue/: 1 - KaHaA YXH om peaKmopa, 
2 - HanycKHou wu6ep, 3 - noA.Rpu3amop, 4 - HaKonumeAbHa.R 
Ka~epa, ouaMemp SO CM, OAUHa 10 c~g;OA.R no6epxHocmu 
C /lk = J0- 3 6peM.R JICU3HU T = 28 CeK , 5 - KQMepHa.R 
3aCAOHKa, 6 - oemeKmop, 7 - mpaHcnopmHbtu HeumpoHo6o6, 
ouaMemp 14 CM, OAUHa 2 M, nocmo.RHHa.R 6blmeKaHu.R rb=2ceK 
/pact~ em Memo6oM MoHme- Kap11o OAR 3epKaAbHozo HeumpoHo· 
6o6a, xapaKmep ompaJKeHu.R 6 KaMepe HeCyJ4eCm6eHeH/. 

No 

N1 

N.,. 
f 

N+ 
02 

t, t 3 ts ts ts t,o tf2 

Puc. 2. BpeMeHHa.R ouazpaMMa noAo6UHbt lJUKAa pa6ombl yc
maHo6KU "Tpp(,:mOM ": onucaHue 6peMeHHbtX uHmep6aAo6 co
oepJKumc.R 6;G/ , t 10 - 6peM.R yOaAeHU.R nOA.RpU3amopa, 
t ti 6peM.R 6blmeKaHU.R YXH( t9 ::. t 11) , t12 - 6peM.R 603-
6paJ4eHu.R noA.Rpu3amopa. 
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pH3aTopa H3 :>Kene3HOH <t>onbrH TOniUHHOH 10 MK Ro::. o,s/5/ 
H t' = 2,5Tb , qTO o6ecneqHaaeT BbiTCKaHHC HC MCHCC 

95o/o YXH, nonyqHM J~ ::.j g, T.e. y,naoeuHe cTaTHCTHKH, qTo 

npH 3a,naHHOH TOqHOCTH 3KCDCpHMCHTa B ,nBa pa3a COKpamaeT 

ero ,nnHTCllbHOCTb - HCManoBa:>KHOC o6CTOJITCllbCTBO npH 

MHOrOMCCJiqHbiX H3MCpCHHJIX. 

Bae,neHHe B ycTaHOBKY eme o,nuoro MexauHqecKoro y3na -

:>Kene3HOH <!>onbrH Ha DO,l(BH:>KHOH paMKC • B ,no6aaneHHC K 

y:>Ke HMCIOI.I.\HMCJI ABYM MCXaHHqCCKHM y3naM /uanyCKHOH 

WH6ep H KaMepHaJI 3aCnOHKa, CM. pHC. 1/ HCCKOllbKO ycno:>K· 

nJieT ee. CooTBCTCTBCHHO H3MCHHTCJI H U.HKn pa6oTbl ycTa

HOBKH, paCCMOTpCHHbiH B/6/. llpH 3TOM HCCKOllbKO yaenH· 

qaTCJI apeMJI Bbl,nep:>KKH t YXH B KaMepe 3a cqeT pocTa 
12 

3aTpaT apeMeHH ua TexuonoraqecKHe onepau,HH t = I 1 _/6/ 
/pac. 2/. P i=l 

1 

B/2/ 6blno noKa3auo, qTo HaKonHTenbHblii aapHaHT B 

=3 pa3a qyBCTBHTCllbHee"npOTOqHOrO~ fipH HCDOllb30BaHHH 

no,nBH:>KHoro nonJipH3aTopa oTnaqHe B03pacTaeT .no ::.4 pa3. 
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