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S U M M A R Y 

The results are given of measurements 
and calculations of neutron energy specitra 
outside the shielding of high energy proton 
accelerators. The spectra are measured by 
the Bonner spectrometer and unfolded by the 
method of statistical regulatization. This 
method takes account of apriori information 
about the flux of high energy neutrons\and of 
the existence of maximal energy of 1 neutrons. 
T The results show that outsi~e the shiel-
ding without holes the function E•¢(E) ,where 
¢,(E) is the differential density of the neut
ron flux with energy E, has a maximum in 

·the high-energy region (~100 MeV). The effect 
of holes and splits in the shielding on the 
form of neutron energy spectra is analysed. 
Energy distributions of the equivalent dose 
of neutrons are given for the most "soft" 
and "hard" spectra which allow one to esti
mate the uncertainty in reading of the neut
ron dosimeter. 

1. Boeoe11ue 

3HepreTH'leCKHe cneKTpbI HeiiTpOHOB, KaK H3BeCTHO, 

JIBnJUOTC.11 OCHOBOH .IVI.11 onpe,z:i;eJieHH.11 60JibWHHCT_Ba BeJIH'IHH 

xapaKTepHCTHK IlOJl.11 Heihpouoe. ,IJ;03HMeTpH'leCKHX 

Pa60Tbl. /l-4 / IlOJIO)KHJIH HalfaJio CHCTeMaTHJauuu 

cneKTpOB HeiiTpOHOB Ja JaIUHTOH ycKopuTeJieii: Ha BbICOKHe 

:rneprua, KOTopa.11, Ha Haw BJrn.11,z:i;, Hy)K,z:i;aeTc.11 B ,z:i;aJibHeii:

weM npo,D;OJI)KeHHH. 3To o6yCJIOBJieHO, c O,IJ;HOH CTOpOHhl, 

coeepweHCTBOBaHHeM MeTO,IJ;OB HJMepeHH.11 H BOCCTaHOB

JieHH.11 cneKTPOB, a C ,z:i;pyroii - IlOIIOJIHeHHeM HH$0pMaUHH 0 

cneKTpax ,IJ;Jl.11 paJJIH'IHblX KOMil03HUHH JaIUHTbl, ee COCTaBa 

u eepxueii rpaHHUhI :rnepreTu1-1ecKoro ,z:i;uanaJoHa Heii:TpOHOB. 

B 3TOM cJiylfae CTaHOBHTC.11 B03MO)KHblM ycTaHOBJieHue Ja-

. KOHOMepHOCTeii iiiopMHPOBaHH.11 cneKTpOB • 

B HaCTOJIIUeii pa6oTe paCCMOTpeHbl o6e CTOPOHbl npo6Jie -

MbI. Bo eTopoJ.t pa3,z:i;eJie npo,z:i;oJI)KaeTc.11 ,z:i;aJihHeiiwee coeep-., 
weHCTBOBaHHe MeTo,IJ;a BOCCTaHOBJieHH.11 cneKTPOB B paMKaX 
MeTo,z:i;a cTaTHCTH11ecKoii peryn.11pu3auuH / 5- 7 .1. TpeTuii paJ

,z:i;en co,z:i;ep)KHT HOBYIO HH$0PMaUHIO O cneKTpax, KOTopa.11 B 

COBOKYilHOCTH c IlOJIY'l~HHOH paHee o6cy)K,z:i;aeTCJI ,IJ;JI.11 ,IJ;BYX 

Kpaiiuux cny11aee: ")KeCTKoro" u "MJirKoro" cneKTPOB. 

2. Memoo oocc111a1100Ae11u.11 cneKmpoo 

Ba)KHbIM waroM npu nony11eHHH cneKTpa HeiiTpOHOB JIB

JIJieTC.11 npoue,z:i;ypa eoccTaHoBJienu.11 cneKTpa; T.e. pewenae 

CHCTeMbl HHTerpaJibllblX ypaBHeHHH BH,IJ;a / 3 ,4 

Emax 

f ki(E) lfJ (E)dE,;, Ni /1/ 
Emin 
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BenH'IHHhl, cl>urypupyromue . B Bblpa:>KeHHH / 1/, HMeJOT 

cne,IJ,ylOll\HH CMhICn: <I> (E ) - HCKOMaH .D.HcW>epeHI~HanhHaH 

nnoTHOCTh noToKa/ cneKTp/ HeiiTpOHOB / Heilmp/c,J! c.M3B/; 
Ni - CKOpOCTh C'leTa ,IJ,eTeKTOpa C i ·hIM 3aMe,IJ,nHTeneM 

/uMn/c/; Ki (E) - 3aBHCHMOCTh 'IYBCTBHTenhHOCTH ,IJ,eTeK-

Topa C i - hIM 3aMe,IJ,nHTeneM OT 3HeprHH HeiiTpOHOB 
2 M • 

E/ UMn.cM /Heump./; E min , Emax - .n;uana30HhI 3HepreTH· 

qecKoro HHTepBana, Ha KOTOPOM onpe.n;enHeTCH cneKTP 

HeHTpOHOB. _
8 

B pacqeTax Mhl npHHHManH E min = 10 M3B H E max = 
= 10. E0 ,r.n;e E O - BepxHHH rpaHHI~a 3HepreTH'lecKoro .n;ua

na3oHa HeiiTpOHOB. TaKOH BhI6op Emax y.n;o6eH .n;nH HCITOnh· 

30BaHH.H anpuopHOH HHci>opMaUHH O HanH'IHH rpaHHUhl E O 

cneKTpa HeiiTpOHOB /cM. HH:>Ke/. 

B uacTOHll\eH pa6oTe 6hmO HCITOnh30Bauo weCTh .n;e

TeKTOPOB ( i == 1 + 6). IIHTh H3 HHX COCTaBnHnH cneKTPOMeTp 

lioHHepa c ci>YHKUHHMH 'IYBCTBHTenhHOCTH TeMu :>Ke, 'ITO H B 

pa6oTe/ 4~ B KOTOpoii Mhl npHMeHHnH ,IJ,nH BOCCTaHOBneHHH 
cneKTpa ueiiTpouoB MeTO.IJ. cTa THCTH'lecKoii peryn11pu3a -

UHH /5-7 /. B KaqeCTBe wecToro .n;e_TeKTOpa HCITOnh30BancH 

yrnepo.n;co.n;ep:>Kamuii .n;eTeKTop, perucTpupyromuii ueiiTpOHhI 

no peaKUHH 12 C ( n, 2 n) 
11 C, Ce'leHHe KOTOpoii npHHHManoch 

IlOCTOHHHhIM npH 3Heprm1x E :::: 20 M3B H paBHhIM "uynro 

npu E<2O M3B. TaKHM o6pa3oM, npu i == 6 H3Mep»eMaH Be· 

nH'IHHa B /1/ eCTh IlOTOK ueiiTpOHOB <l>o C 3HeprueiiE> 20 M3B. 
KpoMe Toro, npH BOCCTaHOBneHHH cneKTpa Mhl yqnu HaJIH'IHe 

BepxHeii rpaHHUhl 3HepreTH'lecKoro .n;uana3oua ueiiTpoHoB 

E
0

• CooTBeTCTBYIOll.lee orpaHH'lenue ua cneKTP MO:>KHO ccl>op

MynupoBaTh B BH,IJ,e HHTerpanhHOro ypaBHeHHH 

Emax 
J <I> (E)dE = a<I>

0 
, 

EO 
/2/ 

KOTOpoe B COBOKYITHOCTH C /1/ HCITOnh30Banoch HaMH ,IJ,nH 

BOCCTanoBneHHH cneKTpa MeTO,IJ,OM CTaTHCTH'leCKOH pery

nHpH3aUHH. B ypaBHeHHH /2/ a -.n;oc:TaTO'IHO Manoe 'IHCno. 

AHanH3 BOCCTaHOBneHHH KaK TeCTOBhIX, TaK H peanhHhIX 

crreKTpOB IIOKa3hIBaeT, 'ITO .n;m1 a:S 10-3 pe3ynhTaT Boc

CTaHOBnenHH rrpaKTH'leCKH ue 3aBHCHT OT a • Ba:>KHOCTh 

yqeTa 3TOH ,IJ,OIIOnHHTenhHOH HHci>opMaUHH B paMKax MeTO,IJ,a 
I 

4 

CTaTHCTH'leCKOH perynHpH3aUHH o6ycnoBneua cne.n;yro~HM. 

Owu6Ka BOCCTaHOBneHHH B MeTO,IJ,e CTaTHCTH'leCKOH pery

nHpH3aUHH orrpe.n;enHeTc.H KaK 3KcrrepHMenTanhnoii uucl>op

Mauueii, TaK H arrpuopuoii HHci>opMauueii, CBH3aHuoii c Tpe-

6oBaHHeM rna,IJ,KOCTH HCKOMOrO crreKTpa/5/. B qaCTHOCTH, 

ecnH crreKTP HMeeT OCTphie MaKCHMYMhl, K KOTOphIM 3K· 

crrepHMeHTanhHO H3MepHeMhie BenH'IHHhl Ni /cM. /ll// 
He'lyBCTBHTenhHhl B cuny rrnaBHOH 3aBHCHMOCTH ci>YHKUHH 

'IYBCTBHTenhHOCTH OT 3HeprHH, TO B BOCCTaHOBneHHOM 

crreKTpe 3TH MaKCHMYMhl 6y.n;yT crna:>KeHhl • B pe3ynhTaTe 

BOCCTaHOBneHHhIH crreKTP MO:>KeT OTnH'laThCH OT HCTHHHOro 

Ha BenH'IHHY, 6onhWY10 KOPH.IJ.Opa ueorrpe.n;eneHHOCTH 
161 . . 

II03TOMY nro6aH ,IJ,OIIOnHHTenhHaH HHci>opMaUHH 06 HCKOMOM 

crreKTpe, KOTOpaH MO:>KeT 6hITh yqTeua B paMKax MeTO,IJ,a 

CTaTHCTH'leCKOH perynHpH3aUHH,KpaiiueBa:>Kua.3T006CTOH· 

TenhCTBO rrpounnrocTpHponauo ua puc. 1. 3.n;ech rrpHBe,IJ,eHhI 
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3Hep21-o:1, M3B 
Puc. 1. CneKmp Pu-Be ucmo'lHUKa: 0 - noAy'leHHbZil U3 
ypaeHeHuil /1/ npu i =1 +5 ; • - no11y<1eHHb1il U3 ypaeHeHuil 
/1/ npu i=l +6 ;' _ - e3J1mb1il U3 pa6omb1181 /omH.eO./. 
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pe3ynhTaTbl BOCCTaHOBneHHH cneKTpa Pu- Be HCTO'IHHKa 

no IlOKa3aHHHM cneKTPOMeTpa liOHHepa C IlHTblO JaMe)J,nH

TenHMH n nocpe)J,CTBOM peweHHH CHCTeMhl /1/, r)J,e e Ka

qecTBe <I> 0 Mbl B3HITH eenH'IHHY, 6nH3KYIO K Hymo. B )J,aHHOM 

cnri:ae wecToe ypaBHeHHe (i=6) B CHCTeMe/l/3KBHBaneHT· 

HO, O'IeBH)J,HO, ypaBHeHHIO /2/ c E o = 20 M3B. · .~ 
3aMeTHM, 'ITO yqeT )J,aHHhIX, nonyqeHHhIX yrnepo)J.HhIM ll 

)J,eTeKTOPOM e BH)J,e HHTerpanbHOrO ypaBHeHHH /1/, 6onee ~ 
nocne)J,OBaTeneH, 'IeM B MeTO)J,e pa60Tbl /

4
/, r)J,e HCilOITb· 

Joeanach napaMeTpH3aUHH cneKTpa B o·6nacTH Jueprnii 

E>20 M3B. 

3. 3aKOHOMep11ocmu ¢opMUpOBQHUJI cneKmpoB 

Ha puc. 2 npnee)J,eHhI JHepreTHl.feCKHe pacnpe)J.eneHHH 

HeUTpOHOB 3a cnnoWHOH JaIUHTOH YCKOPHTeneu npoTOHOB 

Ha BhICOKHe 3HeprHH. ,/J;nH HarnH)J.HOCTH cneKTphl HOPMHpo

BaHbl Ha eenH'IHHY MaKCHMyMa <l>YHKUHH E<I> (E) e o6nacTH 

HeUTpOHOB BblCOKOU 3HeprHH. CneKTpbl HeHTpOHOB, H3Me-
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Puc. 2. ")Kecm1<ue" cne1<mpb1 11eiimpo11oe: 1 - am. 1 cu11xpo
lJUK11ompo11a /puc. 3/; 2 - 3a 3eM11J111oii 3a111umoii npomo1111020 
cu11xpompo11al.(EPHa,e3J1m u3!2! /om11.eo./; 3 - 3a 601<oeoii 
3a111umoii npomo1111020 yc1<opume11J1 11a 800 M3B 11oc-a11aMoc
c1<oii Me301111oii ¢a6pu1<u, pacc11uma11 a 19/ /om11. eo./; 
4 - 3a 6emo1111oii 3a111umoii mo11111u11oii 500 2/cM 2 0llJI naoa10-
111ux 11eiimpo11oe, ucnycKaeMbtX U3 Muwe11u noo y2110M 70° 
no om11owe11u10 K 11anpae11e11u10 ny111<a nepeu1111b1x npomo11oe 
c 311ep2ueii 18,2 I'3B, pacc11uma11 a pa6omellOI. 
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Puc. 3. I'eoMempUJI U3Mepe11uii B61lU3U CUHXP0IJUK/lompo-
11a: m. 1, m.2, m. 3 - mo111<u U3Mepe11uJ1. , 

peHHbie H paCC'IHTaHHbie MeTO)J,OM Mo11Te - Kapno / 12/ 3a 

)J.BYXMeTpOBOH 6eTOHHOH' Jall.lHTOH, Ha KOTOpyIO na)J,anH 

HeHTPOHbl, reHepnpyeMble B "TOITCToii" Me)J,HOH MHWeHH 

npoTOHaMH. C 3Heprneii 660 M3B, npHBe)J,eHbl Ha puc. 4. 
reoMeTpHH 3KCnepHMeHTa OilHCaHa B /l I/. AHaITH3 peJynh

TaTOB H3MepeHHH H pacqeTOB 3HepreTH'IeCKHX pacnpe)J,ene

HHH HenTpOHOB 3a cnnowHoii Jall.lHToii ycKopnTeneii / puc. 2 
H 4/ IlOKa3blBaeT, 'ITO )),ITH 6onbWHHCTBa cneKTPOB HeiiTpo-
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HOB <Ii (E) <PYHKUHH E <ll(E) HMeeT MaKCHMYM B o6nacTH HeiiT

poHoR BhICOKOH 3HeprHH. y HaH6onee ")KeCTKHX" cneKTpOB 

MaKCHMYM pacnOilO)KeH B6IlH3H 100 M3B. IIono)KeHHe MaK

CHMyMa qiyHKUHH E <Ii (E) 3a cnnolllHoii 6oKoeoii 3all.lHToii 

YCKOpHTeneii cna6o 3aBHCHT OT MaKCHManLHOH 3HeprHH 

·u B OCHOBHOM onpe,D;enHeTCJI reoMeTpHeii 3all.lHTa·HCTOqHHK. 

Cne,IJ;yeT OTMeTHTb HanHqHe BTOporo MaKCHMyMa qiyHK -

UHH E <Ii (E) B paiioHe He CKOilLKHX M 3B y pacqeTHLIX cneKT • 

poe. 3TOT MaKCHMYM o6ycnoeneH, no-BH.IJ;HMOMY, HcnonL-

30BaHHeM HCnapHTenLHOH MO,IJ;enH o6pa30BaHHJI HeiiTpOHOB 

3TOH 3HepreTHqecKOH rpynnhl. BBe,IJ;eHHe B MeTO,IJ;bl B0CCTa

HOBileHHJI cneKTpOB HeHTPOHOB no IlOKa3aHHJIM aKTHBaUHOH· 

HhIX ,IJ;eTeKTOpOB H. ,IJ;eTeKTOpOB · Me,IJ;neHHLIX HeiiTpOHOB C 

3aMe,IJ;IlHTemlMH )KeCTKOH anpHOpHOH HHqJOpMaUHH O qiopMe 

_cneKTpa H, B qacTH0CTH, ,IJ;OilYlll~HHJI O 6onblll0~ ~Kftfe 

HcnapHTenLHLIX HeiiTpOHOB / CM. ,HanpHMep,pa6oTLI .l. I .I, / 

a IlOTOK 6LICTphIX HeiiTpOHOB, MO)KeT TaK)Ke npHBeCTH 

K IlOJIBileHHIO nofioqHoro MaKCHMyMa a o6naCTH HeCKOilbKHX 

M3B. B 3Toii CBH3H 3aMeTHM, qTo nepehle H3MepeHHH 

cneKTpOB HeiiTpOHOB B KOCMHqecKHX nyqaxll 3 / IlOKa3anH, 

qTo MaKCHMYM qiyHKUHH E<IJ(E) ,IJ;nH TaKlix HeiiTpoHOB Haxo

.IJ;HTCH B paiioHe - 1 M3B. 3Ta HHqJOpMaUHJI ,IJ;onroe epeMJI 
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Puc. 4. CneKmp ueu111pouoe 3a oeyxMempoeou 6e111ouuou 3a
UJU111ou om "1IIOAC1IIOU" MeOHOU MUUJeHU, 6oM6ap°oupyeMOU 
npofio7aMu c 3Hepzueu 660 M3B /m. 3 ua puc. 3 U3 pa6o-
1llbl 11 /; J - noAy'leHHblU MemoooM ·c111amuc111u'1eCKOU pezy
AJlpU3atJUU; 2 - pacc'lu111aHHblU Me111000M Mou111e- KapAo 
no npozpaMMe 1121. 
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)HepwR, MJB · 
Puc. 5. "M.RzKue" cneKmpbl ueu111pouoe: 1 - e 111. 2 cuuxpo
l/UKA0111poua /puc. 3/; 2 - e 111. 3 CUHXPOl/UKA01llpOHa /puc. 3/, 
Kpuea.R npoeeoeua no cpeoHUM mo'IKaM 06Aac111u ueonpeoe-
11euuoc111u /omu.eo/; 3 - 3a c111aAbHou 3aUJumou npomouuozo 
cuuxpo111poua ua· 7 I'3B, B3Jl111 U3 pa60111bl /2/. 

CilY)JCHila opHeHTHpOM npH aHailH3e cneKTPOB .HeHTPOHOB 3a 

CililOlllHOH 3all.lHTOH. O,IJ;HaKO 6onee Il03,IJ;HHe H3MepeHHJI 

cneKTpa HeiiTpOHOB B KOCMHqecKHX nyqax /I 5/ noKa3anH, 

qTo qiyHKUHH E <Ii (E) HMeeT MaKCHMYM npH 3HeprHHX E> 

>20 M3B. CMell.leHHe MaKCHMyMa B o6naCTb 6onee HH3KHX 

3HeprHii, Ha6nro,IJ;aeMoe B pa6oTe / 13( B03MO)KHO, CBJl3aHo C 

eee,IJ;eHHeM )KeCTKOii anpHopHoii HHqJopMaUHH o 3HaqHTenLH.OM 

BKna,IJ;e "HcnapHTeilbHLIX" HeHTPOHOB B cneKTp KOCMHqecKHX 

nyqeii. 

IIpoeMLI B 3all.lHTe npHBO,IJ;JIT K 3HaqHTeilbHOMY yeenHqe

HHIO ,IJ;OilH HH3K03HepreTHqecKHX HeiiTpOHOB B cneKTpe 3a 

cqeT pacceHHHoro H3nyqeHHH, BLIXO.IJ;Hll.lero qepe3 3TH npoe

MLI. Ha puc. 5 npHBe,IJ;eHLI cneKTphl HeiiTpOHOB 3a 3all.lHTOH 

YCKOpHTeneii, HMeIOll.leii npoeMLI. AHanH3 3THX "MHrKHX" 

cneKTPOB He Il03B0IlJleT C,IJ;enaTL onpe,D;eneHHLIX BLIBO,IJ;OB 0 

3aKOHOMepHOCTJIX HX qiopMHpOBaHHH BBH,IJ;Y 6onLlllOro KOpH

,IJ;opa Heonpe,IJ;eneHHOCTH. bOilblllaJI OlllH6Ka BOCCTaHOBileHHJI 

o6ycnoeneHa TeM o6CTOJITenLCTBOM, qTo ,IJ;IlJI "MHrKHX" 

cneKTPOB "HHqJOpMaTHBHOCTb" H3MepeHHH_ ,IJ;eTeKTOPOM C 

3aMe,IJ;IlHTeneM 60ilblllHX pa3MepOB /10 H 12 ,IJ;IOHMOB/' 

yrnepO,IJ;CO,D;ep)Kall.lHM ,IJ;eTeKTOPOM, a TaK)Ke ,IJ;OilOilHHTeilLHO· 
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ro orpaHHl.feHHH /2/ Mana. ,lJ;pyrHMH CJI0BaMH, ,IJ;JIH "MHrKHX" 

cneKTP0B ·CHCTeMa ypaBHeHHH /1/-/2/ CB0,IJ;HTCH, no cy

mecTBY, K nepBLIM TpeM ypaBHeHHHM CHCTeMLI /1/. O.z:i;HaKo, 

eCJIH 0TBJiet.fLCH OT K0pH,nopa Heonpe,neneHH0CTH, Bee "MHr

KHe" cneKTpbl HMelOT 0,IJ;H0 H T0.:lKe noae,neHHe. 

4. 3aKA10'-leHue 

lfa H3JIO:lKeHHOrO BLIUie CJie,nyeT, t.fT0 ,IJ;JIH ,IJ;aJILHeiirnero 

auaJIH3a 3aKOHOMepHOCTeii qiopMHpoBaHHH cneKTP0B 3a 3a-

1.QHTOH YCKOpHTeJieii Heo6xo,IJ;HMO yMeHLUIHTL.o6nacTL He

onpe,neJieHH0CTH B0CCTaH0BJieHHoro cneKTpa. 3Toro M0:lKH0 

,IJ;0CTHrHyTL .D;BYMH nyTHMH. IIepBLIH C0CT0HT B Il0BLIUieHHH 

"HHqJopMa THBH0CTH" H3MepeHHH, T. e. HCil0JIL30BaHHH .nonon

HHTeJILHLIX ,neTeKT0p0B. BTopoii cnoco6 3aKJIIOl.faeTCH B 

HCCJie,noBaHHH H nocne,nyIOI.QeM yt.feTe npu B0CCTaH0BJieHHH 

cneKTpa HOBOH anpuopHOH HffqJOpMaUHH 0 ero BH,IJ;e. 

TeM He MeHee y:lKe Ha 0CH0Be HMe10meiicJI HHqJOpMaUHH 

06 3HepreTHl.feCKHX pacnpe,neJieHHJIX HeiiTpOHOB M0:lKH0 yc

TaH0BHTL MaKCHMaJILHYIO Heonpe,neneHH0CTL B 3KBHBaJieHT

HOH .z:,;03e HeiiTpoHoB c noMoI.QLIO npu6opa, onpe,nen1110mero 
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Puc. 6. O111uocu111eA&Hb1ii BKAa0 ueii111pouoe e noAuy,o .1Keu
eaAeH111Hy10 003Y, 6bl'-IUCAeHHblU Ha .0CH0Be HaiioeHHblX 
cneK111poe: i - e 111. 1 cuuxpo1JUKA0111poua /puc. 3/; 2 - e 111.2 
CUHXP0IJUKA0111P0Ha /puc. 3/; 3 - e 111. 1 CUHXpOgxJ30111POHa 
/puc. 7/. 
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Puc. -7_ I'eoMempUR U3Mepeuuii e6AU3U CUHXPOfP<J3011lPOHa. 
1 - ny'-I0K npomouoe, 2 - MUUleHb, 3 - "OKHa" e ceKllURX 
Maznuma ycKopumeAR, 4' - 3KcnepuMenmaA&Hoe o6opyooea
nue, .,,,~ 1, m.2 - lfl0'-IKU, U3MepeHUR. 

' BeJIH'IHHY ,IJ;03LI B orpaHH'leHH0M HHTepBane :meprHii npH 

ueH3BecTH0M cneKipe. 3Ta ueonpe,IJ;eneuuocTL cooTBeT

cTByeT noKa3aHH0MY Ha puc. 6 pacxo:lK,IJ;eHHID Me)K.D;y BKna

,IJ;aMe; B 3KBHBaneHTHYIO ,IJ;03Y HeHTPOHOB C 3Heprueii 6onLwe 

3a,IJ;aHHoii ,IJ;JIJI "MJirKoro" / 111. 2, puc. 3/ H ":lKeCTKoro" 

/m. 1, puc. 3/ cneKTpoa. 3.necL :lKe B Kat.feCTBe HJIJIIOCTpa

UHH Il0Ka3aHO pacnpe,neneHHe 3KBHBaneHTHOH ,IJ;03bl, C00T

aeTCTBYIOIUee 0,IJ;H0MY H3 "npoMe:lKyTOI-IHbIX" cneKTP0B Jm;l, 
puc. 7/. 
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Anel!HIIKDB B.E., repnT B.n., KoMO'IKOB M.M. Pl6 - 9870 

HeKOTDpb1e' 38KDHOMepHDCTll cpopMnp.oBBHllSI cneKTpoB Hei"!Tp0HDB 

38 38UlY.TDii YCKDpI!Tene11 npoTDH0B 

ITp1rneneHbl pe3ynhT8Tbi 113MepeHlll! II pacqeT0B sHepreTll'!eCKllX cneKTpoB 

HeiiTp0H0B 38 381IIIIT0II YCKDpl!Tenel'! np0TDHDB Ha _BblCDKHe sHepr1rn. CneKTPbl 

ll3MepeHbl cneKTpoMeTp0M Eoirnepa II B0CCTBHDBneHbl MeTDll0M CTaTl!CTll'!eC

J{OH perymipll38Ul!II, nony'IeHHble pe3ynhT8Tbl TI0K83b!B8IDT, 'ITO 38 cnnoWHDil 

3BlilllT0l'! ycKopHTeneil cpyHKmrn E· ¢ (E), rne ¢ (E)- n11cpcjlepeHu11anhHa11 nnoT

H0CTh TI0TDKa HeiITpDH0B c sHeprneil E, l!Meei MBKCllMYM B o6naCTll BblCDKllX 

3Hepr11il (-100 M sB). PaCCMDTpeHo BnIH!Hl!e npoeMDB II meneil B 38Ull1Te Ha 

cpopMy sHepreTl!'!eCKllX cneKTPDB HeliTpDH0B, 

Pa6oTa BbmonHeHa B On1ene pan11aunoHHoil 6e3onacttocTII OHHH. 
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