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BBE,4EHHE 

B CB.R38 c 8ccneJJ.OBaH8.RM8 B3a8MOJJ.eHcTB8.R non.Rp83o

BaHHbiX HeHTpOHOB C non.Rp830BaHHbiM8 .R)J.paM8 Tep68.R, 

npoB0)1.8Blli8M8C.R B lla6opaTOp88 HeHTpOHHOH ~838K8 II/ , 

B03H8Kna noTpe6HOCTb B onpe)J.eneH88 napaMeTpOB HeifT

pOHHbiX pe 3oHaHCOB JJ.n.R :noro .RJJ.pa B o6nacT8 BbiiUe 

100 :JB. )1.0 C8X nop B n8Tepa Type 8H~OpMaUH.R 0 napa-
- l~q 

MeTpax He8TpOHHbiX pe3oHaHCOB Tb orpaH8'i8Banacb 
'2 'I' 

)J.aHHbiM8 )J.n.R o6nacT8 H8)1{e 100 :JB , ,. '. nony'ieHHbiM8 

B uaiUeH: na6opaTopH8 B 1963 r. )1.n.11 oueHK8 cn8HOBoro 

3~~eKTa B C8nOBbiX ~YHKU8.RX Heo6X0)1.8MO 6binO nony'i8Tb 

HeHTpOHHbie IU8p8Hbl )J.n.R pe30HaHCOB, pacnono)l{eHHbiX B 

6onee BblCOKOH 3HepreT8'ieCKOH o6naCT8. 

H3MEPEHHR H OEPAEOTKA ,4AHHblX 

bbinO BbinOnHeHO HeCKOnbKO cep8H 83MepeH8H nponyc

KaH8.R 8 BbiXO)J.a y - ny'ieH OT 3aXBa Ta HeHTpOHOB )J.n.R 

o6pa3UOB pa3HOH TOnlli8H~. 06pa3U~ np8rOTOBn.Rn8Cb 83 

OK8C8 Tep68.R. H3MepeH8.R npoBOJJ.8n8Cb B 6ycTepHOM pe

)1{8Me pa60T~ peaKTOpa C pa3MHO)I{eH8eM no MrHOBeHH~M 

ueuTpouaM , paBHbiM 100. B 3TOM cny'!ae nonyrn8p8Ha 

ueiiTpouuoro 8Mnynbca paBH.Rnach -2,5 MKC. H3MepeH8H 

BblXO)J.a y - ny'ieH OT 3aXBaTa HeHTpOHOB 6hin8 BbinOnHeHhl 

c noMOlliblO JJ.eTeKTopa 83 4 Kp8cTannoB Na J JJ.n.R JJ.BYX 

o6pa3UOB /1,71.10 21 8 5,13.102I.Roep/cM2/ c pa3perne

H8eM OKOnO 11 HC/M. IlponycKaH8e 83Mep.RnOCb C nOMOllihiO 

n8T8eBbiX CTeKon C pa3peiUeH8eM 11 HC/M /JJ.nH o6pa3UOB 
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1,71.10 21
, 5,13.10 21 H 9,05.10 21 JZO/CM 21 H 3,5 HC/M 

I .n;mr o6pa3UOB 5,17.10 21u 1,80.10 22 JZo/cM 2 1. ~m1 on
pe.n;eneHHH $oHa B H3MepeHHHX nponycKaHHH B nyqKe no-
CTOHHHO Haxo.n;HnHCh pe3oHaHCHhle $HnhTphl Na H Co 
IHnH Mn I. BcB npe.n;aapHTenhHaB o6pa6oTKa 3KcnepuMeH
TanhHhiX .n;aHHhiX BnnOTh ,II;O Bhl'IHCneHHB nnoiUa,IJ;eH pe 30-
HaHCOB npOBO,IJ;Hnach Ha 3BM Ji3CM-4 C nOMOJUhiO OCUHn-

/4 
norpa$a co caeTOBhiM KapaH.n;aiiiOM · · . Mhi He npoBo.n;unu 
MOHHTOpHpOBaHHB H3MepeHHH C o6pa3UOM H 6e3 Hero, 
ll03TOMY Bhl'IHCnBnH TOnhKO pe 30HaHCHY10 'laCTh nponyc
KaHHB nyTeM .n;eneHHB cneKTpa c o6pa3UOM Ha cneKTp 6e3 
Hero lnocne Heo6xo,n;uMoro y'leTa $oHoal. Ilpu Bhi'IHcne
HHH nnoiUa.n;eii pe3oHaHcoa H3 cneKTpa Bhixo.n;a y - nyqeii 
3axaaTa ucnonh30Banach o6hl'IHaB npoue.n;ypa HOpMHpOBKH 
no pe30HaHCaM C H3BeCTHhiMH napaMeTpaMH. 0THOCHTenh
HaH $opMa nOTOKa HeHTpOHOB npH 3TOM H3Mepxnacb C no
MOJUhiO C'leT'IHKOB, HanonHeHHhiX 6opOM. 

~nB Ha6niO,IJ;eHHhiX pe30HaHCOB 6binH Bhl'IHCneHhl 3Ha
'leHHH nnOIUa,IJ;eH ,n;nH HeCKOnhKHX o6pa3UOB pa3HOH TOn
IUHHhl KaK H3 .n;aHHhiX no nponycKaHHIO, TaK H no pa.n;uauuou
HOMY 3axaaTy l.n;o 200 :JBI. ~anhueiiiiiee Bhi'IHcneuue 
napaMeTpoa npoao.n;unoch ua 3BM CDC--6400 MeTo,n;oM nno
IUa.n;eii H MeTO,II;OM $opMhl 16

/ ~nH 13 pe30HaHCOB HH)I(e 
110 :JB 6hinH nony'leHhl 3Ha'leHHH pa,n;HaUHOHHhlX IIIHpHH. 
Ouu ne)l(aT B npe.n;enax oT 60 .n;o 120 M:JB /'ITO cornacyeTCH 
c .n;auuhiMH pa6oThi 121 I. o.n;uaKo TO'IHOCTh ux ueBhiCoKa 
H COCTaBnBeT 20-30o/o. Il03TOMY .n;nH 6onbiiiHHCTBa pe3o
HaHCOB HaM y,n;anOCh onpe,n;enHTh TOnhKO napaMeTp g l n 

B npe,n;nonO)I(eHHH, 'ITO pa,n;HaUHOHHhle IIIHpHHhl paBHhl cpe,IJ,
HeMy 3Ha'leHHIO ry= 90 M:JB. BapHaUHH ~'y Ha±10o/onpaK~H
qecKH He CKa3biBaeTCH Ha 3Ha'leHHBX Bhl'IHCnHeMhiX HeHT
pOHHhiX IIIHpHH. 

B o6nacTH Bhiiiie 200 :JB no npH'IHHe He.n;ocTaTO'IHoro 
pa3peiiieHHB H 3Ha'IHTenbHOH nnOTHOCTH ypOBHeH B03HHKnH 
3aTpy,n;ueHHH B Bhl'IHCneHHH nnOJUa,IJ,eH pe30HaHCOB H3-3a HX 
nepeKphiTHB. ~nB nony'leHHB napaMeTpOB pe30HaHCOB B 3TOH 
o6nacTH 6hlna pa3pa6oTaHa HoBaB nporpaMMa MeTo.n;a $opMhl 
.n;nB 3BM CDC-6400 / 61 . C noMOIUhlO 3Toii nporpaMMhl 6blnH 
o6pa6oTaHhl cneKTphl nponycKaHHB .n;nB .n;ayx o6pa3UOB 
pa3HOH TOniUHHhl 15,17.102 1 H 1,80.10 22JZo/cM 21, H3Me-
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peHHhle c Hauny'IIIIHM pa3peiiieHHeM. qucnoable .n;aHHhie 
0 ClleKTpaX nponyCKaHHB H HX CTa THCTH'IeCKHX OIIIH6KaX 
6hlnH 3anucauhl npe.n;aapuTenhHO Ha 3BM 1i3CM -4 ua 
MarHHTHYIO neHTy, KOTOpaB 3aTeM HCnOnh30BanaCh Ha 3BM 
COC--6400. IlocKonhKY ecTeCTBeHHhle IIIHPHHhl pe 3ouaucoa 
lo6ycnoaneHHble B OCHOBHOM ,II;OITITnepOBCKHM YIIIHpeHHeMI 
paBHhl IIIHPHHe $yHKUHH pa3peiiieHHB cneKTpOMeTpa IHnH 
.n;a:>Ke MeHhiiie Heel. TO Mhl He pacc'IHThiBanH ua rroahi
IIIeHHe TO'IHOCTH orrpe,n;eneHHH napaMeTpOB. B OCHOBHOM Mhl 
npecne.n;oaanu uenh ycTpaHeHHB Heonpe.n;eneuHoCTH B Bhl
qucneHHH nnoiUa,IJ,eH, a TaK)I(e nOBhiiiieHHB aBTOMaTH3aUHH 
o6pa6oTKH 3KcnepuMeHTanhHhiX JJ.aHHhiX. TaK KaK IIIHpuua 
$yHKUHH pa3peiiieHHB 6hlna cpaBHHMa C ecTeCTBeHHhiMH 
IIIHPHHaMH pe3oHaHcOB, TPY.D.HO 6hlno TaK)I(e pacc'IHThiBaTh 
Ha onpe.n;eneuue acero Ha6opa pe3ouaucHhiX napaMeTpoa. 
06pa60TKY MeTO,II,OM $opMhl Mhl npOBO,IJ;HnH B npe,n;nonO)I(e
HHH «l!HKCHPOBaHHOrO 3Ha'leHHB r y = 90 M:JB. Bhl'IHCneHHB 
BenHCb O,II;HOBpeMeHHO JJ.nB 060HX o6pa3UOB, o6pa6aTbiBae
Mhle yqacTKH cneKTPOB nponycKaHHB Mornu co.n;ep)l(aTh .n;o 
30 pe 30HaHCOB. IJpoaepgnaCb ycTOH'IHBOCTb Bhl'IHCnHeMhiX 
napaMeTpOB K H3MeHeHHJIM l y . IlpH 3TOM OKa3anocb, 'ITO 
BapHaUHB l y Ha ±10o/o npHBO,II,HT K H3MeHeHHBM g f'n He 

6onee. 'leM Ha 2o/o. 
<l>opMa $yHKUHH pa3peiiieHHB 6bma B3BTa B BH,IJ,e, onpe

.n;enxeMoM $opMoii ueiiTpouuoro HMnynbca 6ycTepa, KOTo
pyiO MO)I(HO npe,II,CTaBHTh cne,IJ,YIOIUHM o6pa30M: 

\ 0 _,j, 
t < 0 

n(t) = 1-e 0< t< T 
111 t- T 

-T/r --r-
(1-e )e t > T. 

3.n;ech T - .n;nuTenhHOCTb 3neKTpoHuoro HMnynhca ycKopu
r - apeMB penaKcauuu lpa3pH,II,KHI HeiiTpoHuoro Tenx, 

6ycTepa. 
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Ecnu npeue6pe'ib KouequoB: UIHpuuoB: Kauana BpeMeuuo

ro auaJIH3aTopa, TO Ha OCHOBaHHH /1/ JierKO DOJIY'iHTb, 

'ITO lilYHKI.{HJI pa3peUieHHJI 6y~eT HMeTb BH~ 

r.ne 

0 

E'-E 

R(E,E ') = 
-T/r 

_1_(1-e e TW 

(0 

E '-E 
, -T/r 
_,~,_(1-e )e TW 

co 

3/2 
2TE_ 

to=7iji ' 
3/2 

2E 
w =----

72,3 L 

E' < E- c 
0 

E-( <E'<E 
0 

E '> E, 

/2/ 

a L- paCCTOJIHHC MC:lK,IJ;y HCTO'IHHKOM HeBTpOHOB H ,IJ;CTeK

TOpOM. 

llapaMeTpbl ueiiTpouuoro HMnynLca .nocTaTO'iHO ua.ne:lKHO 

Ol{CHHBaiOTCJI 3KCllCpHMeHTaJibHO nyTCM H3MepeHHJI l!lopMbl 

HHTCHCHBHOCTH y -nyqe}i ,IJ;eJICHHJI 6ycTepa, KOTOpaJI ,IJ;OJI:lKHa 

xopoUio noBTOpHTb l!lopMy ueiiTpouuoro HMnynLca .IJ;JIJI ueiiT

pOHOB ,IJ;OCTaTO'iHO 60JiblliOH 3HeprHH. fipH o6pa60TKe Mbl 

ucnoJib30Banu napaMeTpbl: T = 1,6 MKc, r = 2,5 MKC /Ko

TOpble COOTBeTCTBYIOT 4lopMe HCBTpOHHOrO HMllYJibCa npH 

pa3MHO:lKeHHH 100/. llpoBepJIJiacb ycToB'iHBOCTb Bbi'iHCJIJie

MbiX pe30HaHCHbiX napaMeTpOB flO OTHOIIIeHHIO K H3MeHCHHIO 

napaMeTpoB lilYHKUHH pa3peUieHHJI. BapuauuJI T ua ±10~ 
COBCeM He CKa3biBaeTCJI ua 3Ha'leHHJIX E 0 ,g rn . BapHal{HH 

T Ha ±10lfo llpHBO,IJ;JIT K H3MeHeHHJIM g r n He 6onee, 'I eM Ha 

5*, ,IJ;JIJI 60JiblliHHCTBa pe30HaHCOB 3TH H3MeHeHHJI npeBbi

WaJIH CTaTHCTH'ieCKHe OUIH6KH, ,IJ;aBaeMble nporpaMMOB. 
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fi03TOMy, HCXO~JI H3 npe~DOJIO:lKeHHJI, 'ITO HeTO'iHOCTb on

pe~eJieHHJI napaMeTpOB I!IYHKI.{HH pa3peUieHHJI He npeBbiUiaeT 

1 0~, Mbl 3a BeJIH'iHHY OUIH6KH 3Ha'ieHHB g r n npHHJIJIH 

ueonpe,D;eJieHHOCTb, o6yCJIOBJieHHYIO 3TOB B03MO:lKHOB He

TO'iHOCTbiO onpe.IJ;eJieHHJI napaMeTpOB I!IYHKI.{HH pa3peUieHHJI. 

PE3YJibTATbl 

u 159 
Hau.neuubie napaMeTpbi pe3ouaucoo Tb npe.ncTaone-

uLI B ma6AUtle u ua puc. 1. llapaMeTpbi .no 185 JB nony4eHLI 

MCTO,IJ;OM DJIOII.{a,IJ;CH, Ha'iHHaJI C pC30HaHca 185,4 38 H,BbiWC, 

3Ha'ICHHJI g I' Bbi'iHcneubi MCTO.IJ;OM l!lopMbl. Cne.nyeT 3aMe-
n 

THTb, 'ITO B o6naCTH 340 3BB :JKCDCpHMCHTaJibHbiX CllCKTpax 

c o6pa3UOM u 6e3 nero Mbi HMenu rny6oKue npoBanLI, 

Bb13BaHHble npucyTCTBHCM Mn B anroMHHHCBbiX 3arnywKax 

BaKYYMHOro HCHTpOHOBO,IJ;a, KOTOpble 3aTpy,D;HJIJIH Bb14HCJIC

HHC nponycKaHHJI B o6JiaCTH pe30HaHCOB 332,1 - 347,6 3B. 
fi03TOMY y HaC HCT yBepeHHOCTH B TO'IHOCTH Bbl'iHCJICHHbiX 

,IJ;JIJI HHX napaMeTpOB. 

Ha puc. 2 npe.ncTaBneua 3aBHCHMOCTb qucna ua6mo-

.neuuhlx pe3ouaucoB OT 3Hepruu ueB:TpouoB. B uccne.no

Bauuoii uaMH o6nacTH .no 580 3B ua6mo.naeTCJI no'ITH nu

ueB:uaJI 3aBHCHMOCTb N(E), 'ITO yKa3bmaeT ua ue3uaquTenL

HbiH nponycK ypoBueB:. Ha puc. 3 noKa3aua 3aBHCHMOCTb 

uapacTaromeB: cyMMbl npuBe.neuubiX ueB:TpoHHbiX wupuu 

l 2 g l 'no oT 3Hepruu ueB:TpouoB, oua TaK:lKe OJIH3Ka 

K JIHHCHHOH. 
fiony'iCHHbiC HaMH ,IJ;aHHbiC ,IJ;JIJI pe30HaHCOB "I :i

9
Tb no-

3BOJIJIIOT Ol{CHHTb cpe,D;HCC paCCTOJIHHe MC:lK.IJ;Y pe30HaH-

caMH 

0 = 4,4 ± 0,4 3B 
H CHJIOBYIO I!IYHKI.{HIO 

so= /1,25± 0,18/.10-l. 'I I 

HcnOJib3YJI 3Ha'ICHHJI CDHHOB pe30HaHCOB H3 pa60Tbl I ' , 

Mbl llOJIY'iHJIH TaK:lKC cpe,D;HHe paCCTOJIHHJI H CHJIOBble I!IYHK

l{HH ,IJ;JIJI pa3HbiX CllHHOBbiX COCTOJIHHB: 

D J = 1 

D J =2 

10,0±0,9 3B, 

7±1 3B, 

S0 J=l = /1,27±0,37/.10-
4 

so = /1 ,13+0,30/.10-
4 

J=2 - • 
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0TCYTCTBHC 3aMCTHOrO CUHHOBOrO 3<tKl>eKTa B CHnOBOH 
tilYHKUHH cornacyeTCH C ,IJ,aHHbiMH, nonyl.fCHHbiMH pauee ,IJ,nH 

;.- I 
,IJ,pyrHX pe,IJ,K03CMCnbHbiX H30TOUOB ''''. 

B JaKmoqeuue aaTopLI Bblpa)KaK>T npH3HaTenLHOCTb 
r.H.3HMHHy, K.n.ManLIIlleay u B.I1.4HBKHHY 3a o6ecne
qeuue xopollleii pa6oTbl 3neKTpouuoii annapaTypbl H3Mepu
TenbHO- Bbi'·IHCnHTCnbuoro KOMnneKca. MLI 6naro,IJ,apHbi 
H.lO.UlHpHKOBOH H 11.11.lllenOHUCBy 3a UOCTOHHHYK> UOMOII.\b 
a Bbil.fHcneuusx ua 38M, a TaK)Ke Jl.f'.nonoaoii Ja yqacTHe 
B H3MCpCHHHX H o6pa60TKC. 
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