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1 • · H.ccneAoBaHIIIR npo~eccoe saMeAfleHIIIR, AIII<I><I>YSIIIIII 111 TepManlllsa
~111111 HeHTpOHOB B paSn1114H~X cpeAaX, Ha4aBwllle 6ypHO pa3BIIIBaTbCR 
6onee Tpex AeCRTIIIneTIIIH HasaA /cM. 11·21 /, ycnewHo npoAon~a
~TCR Ill B HaCTOR~ee epeMR. Cy~eCTBeHHaR ponb B TaKIIIX IIICCfleAo
BaHIIIRX npiiiHaAfle~IIIT IIIMnynbCHOMY /H~CTa~IIIOHapHOMy/ MeTOAYo paspa
OOTaHHOMY npaKTIII4eCKIII OAHOBpeMeHHO rpynnoH <!>IIISIIIKOB c)>I1Aii CCCP 
111M. n. H. Jle6eAeeaf3,4/ Ill WBeACKOH rpynnoH «!lOH AapAena 151 . Pesynb
TaT~ IIICCfleAOBaHIIIH saMeAneHIIIR Ill Alll~<f>ySIIIIII HeHTPOHOB WlllpOKO IIIC
nonbSy~TCR B peaKTOpOCTpOeHIIIIII /HanpiiiMep,IS/ /, cneKTpOMeTPIIIIII 
HeHTPOHOB no epeMeHIII SaMeAneHIIIR /?/ Ill T.A. 

B HecTa~IIIOHapHOM MeTOAe OAHIIIM IllS cnoco6oe onpeAeneHIIIR cneKT
pa HeHTPOHOB B AaHH~H MOMeHT epeMeHIII SaMeAneHIIIR Ill B AaHHOH 
T04Ke saMeAnRI'l~ero ee~ecTBa RBnReTcR 1113y4eHIIIe <f>opMbl n111Ka lllso
nlllpoeaHHoro HeHTPOHHoro pesoHaHca no epeMeHIII saMeAfleHIIIR. Cpae
HeHIIIe 3KCnepii!MeHTaflbHOH <!>OPM~ pe30H8HC8 C paCC4111TaHHOH B paM
KaX onpeAeneHHOH Teopllllll saMeAneHIIIR noseonReT CYAIIITb o cnpaeeA
niiiBOCTIII 111cnonbsoeaHHOH Teop~111 181 . TaKaR MeTOAIIIKa xopowo paooTaeT 
B o6naCTIII 3HepriiiH HeHTPOHOB Hlll~e 1 K38, rAe IIIMe~TCR IIISOfliiiPOBaH
H~e, T. e. paspeweHHbre no epeMeHIII saMeAfleHIIIR, pesoHaHc~ c nped6na
A8r.l~eH paAHa~HOHHOH WIIIPIIIHOH o:y ?; rn). nplll epeMeHax saMeAfleHHR' 
COOTBeTCTBY"'~IIIX KlllflOBOflbTH~M HeHTPOHaM /nOCKOflbKy nonyWIIIPIIIHa 
cneKTpa HeHTPOHOB, IIISMepeHHOrO no BpeMeHIII SaMeAfleHIIIR, B flY4WeM 
Cfly4ae- AflR SaMeAfleHIIIR B CBIIIH~e- COCTaBnReT 6onee 30%/,IIISO
fliiiPOBaHH~e pesoHaHc~ MO~Ho HSy4aTb n111wb Ha nerKIIIx AApax. OA
HaKo SAeCb rn » r y Ill peSOHaHC CTaHOBIIITCA TPYAHO periiiCTPIIIPOBaTb 
no raMMa-ny4aM saxeaTa, a ~ro <f>OpMa saMeTHo 1~7Ka~aeTcR sa c4eT 
MHOrOKpaTHOrO pacceAHIIIR HeiiiTpOHOB B of5pas~e • 

2. AflR IIICCfleAOBaHIIIA cneKTpa saMeAflA~~IIIXCA HeHTPOHOB CO cpeA
HeH 3Heprlllei1 En> 1 K3B npeAflaraeTCA lllcnonbsoeaTb HOB~H MeTOA -
aHafliiiS aMnfliiiTYAHOH <!>OPM~ fliiiHIIIIII nepBIII4HOrO raMMa-nepeXOAa B 
peaK~IIIIII (n,y). B cny4ae, ecn111 pas6poc no 3HeprHH saxeaT~eae
M~x Hei1TpOHOB 6yAeT nOPAAKa /111n111 6onbwe/ 3HepreTIII4eCKOrO pas
peweHIIIR raMMa-cneKTPOMeTpa, aMnnHTYAHaA <!>OPMa raMMa-niiiHIIIIII 6yAeT 
IIICKa~aTbCR sa C4eT saxeaTa B AaHHWH MOMeHT epeMeHIII HeHTPOHOB 
pa3fliii4H~X 3HeprHH, T.e. sa C4eT 1113MeHeHIIIR 3Heprllllll B036y~AeHIIIA 
pacnaAa"'~IIIXCR COCTORHIIIH nplll <f>IIIKCIIIPOBaHHOM nono~eHIIIIII KOHe4HOrO 
COCTOAHIIIR raMMa-nepeXOAa. 

Ecn111 B Ka4eCTBe o6pas~a, <!>OPMa raMMa-niiiHIIIIII KOTOporo IIISY~ 

4aeTCR, BSATb IIISOTOn C AOCTaT04HO ManWM CpeAHIIIM paCCTOAHIIIeM 
Me~AY pesoHaHcaMIII (D<<.E 0 ) ,To ycpeAHeHHOe no pesoHaHcaM ce4eHHe 
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CxeMaT~4ecKoe ~3o6pameH~e ~3MeHeH~~ 
$OPM~ n~H~~ e raMMa-cneKTpe ~ ee 
nonomeH~~ e wKane 3Hepr~H np~ pa3-
n~4HbiX epeMeHax 3aMe,qneH~~ S. \E0 -

nonyw~p~Ha n~H~~ np~ pa,q~a~~OHHOM 

3axeaTe MOH03HepreT~4ecK~x /Tenno
BbiX/ HeHTpOHOB. 
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- -(0 5+ 1 0) /9 ' 
B OKpeCTHOCT~X En 6y,qeT MeHRTbC~ cna6o (<a(n,y)> .. En • ' . 
B 3TOM cny4ae ~cKameH~e $opMbl n~Ka raMMa-ni'!Hi'IH 6y,qeT npoHcxo
.Qi'!Tb OT HeHTPOHOB COCe.QHHX 3Heprw~ C 6nH3KOH 113~eKTI-IBHOCTbl011 • 
Onpe,qeneHHe annapaTypHol:i $OPMbl nHHHH caMoro raMMa-cneKTpoMeTpa 
~enecoo6pa3HO npoH3BO.QHTb npH 6onbwHx epeMeHax 3aMe,qneHH~, T.e. 
np~-1 3axeaTe Tennoe~x Hnl-1 pe3oHaHCHbiX Hel:iTpoHoe, Kor,qa 3Hepre
TH4ecK~M pa36pOCOM HeHTPOHOB MOmHO npeHe6pe4b. no cpaBHeHH~ 
c i'13MepeHH~MH raMMa-cneKTpa Ha Tennoe~x HeATpoHax H3MepeHH~ 
np~-1 ManbiX epeMeHax 3aMe,qneHI-1~ /e o6nacTH KHnoeonbTHbiX Hel:iTpo
Hoe/ .~P~Be,qyT K c,qeHry raMMa-nHHHI-1 Ha eenH4HHY Er: -EYTun= En 
H ee pa3MbiT~IO B COOTBeTCTBI-IH C 3Heprel l-14eCKI-IM pac?tpe,qeneHHeM 
3aMe,qn~n~HXC~ HeHTPOHOB npH ,qaHHOM epeMeHH 3aMe,qneHH~ /CM. 
PHCYHOK/. 

npH Manblx epeMeHax 3aMe,qneHH~, T. e. cpa3y ecne,q 3a HMnynbCOM 
HeHTpOHHOrO H3ny4eHI-1~, KOr,qa noTOK 4aCTH~ Ha ,qeTeKTOp Cy~eCT
BeHHO B03pacTaeT, B03MOmeH 3$$eKT neperpy3KH, HanomeHH~ HMnynb
COB, TaKme H3MeH~I0~HH $OpMy nHHHH raMMa-cneKTpa. 4T06~ y6e
.QHTbC~ B era OTCYTCTBHH HnH O~eHHTb era BKna,q, .QOCTaT04HO npo
aHan~3HPOBaTb $OpMy nHHHH M~rKOrO BTOPH4HOro raMMa-nepexo,qa 
/Mem,qy HH3Konema~HMI-1 COCTO~HH~MH COCTaBHOrO ~,qpa/, Ha KOTOPOH 
He CKa3~BaeTC~ pa36poc no 3HeprHH 3axeaT~BaeM~X HeHTPOHOB, 

3. B Ka4ecTee o6pa3~a H o,qHoepeMeHHO raMMa-cneKTPOMeTpa 
MOmHo Hcnonb30BaTb Ge~Li) -,qeTeKTOP raMMa-ny4ei:1. Bxo,q~~HH 
B era COCTaB H30TOn 3Ge /co,qepmaHHe 7,7%/ i'!MeeT 6onbWYIO 
nnOTHOCTb pe30HaHCOB H nocne 3axeaTa S -HeHTPOHOB HCnycKaeT 
mecTKHe nepBH4H~e raMMa-KBaHT~, Hanpi-IMep c 3HeprHeA EY = 

= 8, 728 M3B. 
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MomHo Ha,qe~Tbc~, 4TO npe,qnaraeM~I:i MeTo,q no3eon~T, e 4aCTHo
CTI-1, HCCne,qoBaTb noee,qeH~e ~YHK~~H pa3peweHH~ HeHTpOHH~X cneKT
poMeTpOB no BpeMeHH 3aMe,qneHH~ B CBHH~e B K~nOBOnbTHOH o6naCTH, 
T.e. npH epeMeHax 3aMe,qneHI-In < 10 MKc. 

AeTop 6naro,qapeH n.o.n~KenbHepy 3a none3Hoe o6cym,qeH~e. 
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