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BBEllEHHE 

B no:::nenHee npeMSI IIIHPOKHA HHTepec BliSimaJOT 3KCnePHMeHTli no HC

cnenonaHHD HeHTPOHOH36blTOYHblX SIAeP, T-K- onpeneneHHe rpaHHUli HYKnOH

HOA CTa6HnbHO:::TH H H3MepeHHe Mace sinep HB1ISIIOTCJ1 ilPHHUHnHanbHO Ba»ll,IMH 

BOnpo:::aMH AnR nnepHoA ffl3HKH- ll,rrn H3MepeHHH MaCC sinep HaH6onee nep

cneKTHBHblMH HBnRIOTCH 6HHapHlie peaKUHH, TO eCTb peaKUHH, B BliXOAHOM Ka

Hane KOTOPblX o6paayJOTCH ABa HApa. B 3TOM cnyyae Macey OAHoro H3 HHX 

MO:l:HO onpenenHTb,H3MeJ)SIH yron BHneTa H 3HeprHD BTQPOrO, COl'JJ)Sl:EeHHOI'O 

nnpa. B 6HHapHblX peaKUHHX MO:l:HO H3MepHTb Macey HApa naze B TOM cnyYae, 

ecnH OHO HecTa6HnbHO- 3To o6CTOOTenbCTBO O:::o6eHHO Ba:nto npH H3MeP8HHH 

Mace HeATPOHOH36blTOYHblX nnep, T-K- 6onblllHHCTBO H3 HHX H8CTa6HnbHli no 

CYrHomeHHD K BlineTy HeATpOHOB. 

&!HaPHlie peaKUHH C TSl:EenblMH HOHaMH, B KCYr0PblX o6pa3YIOTCSI HeA

TPOHOH36blTOYHlie HApa, HMeJOT cneAYIOIIIHe O:::o68HHO:::TH: ceYeHHe TaKHX peaK

UHA OYeHb Mano ( 10-
30 

- 10-
34 

cM
2
), a yrnOBoe pacnpeneneHH8 nPOAYKTOB 

peaKUHH HMeeT 0:::TPYD HanpaBneHHO:::Tb Bnepen, rne «oli OT ynpyro pacCeHH

Horo nepBHYHorO nYYKa Ha MHoro il0PHAKOB 6onbme H3MePHeMoro 3<MeKTa. 

llo:3TOMY H3YYeHHe HeATPOHOH36blTOYHblX SIAeP uenec006pa3HO nPQBOAHTb Ha 

MarHHTHOM cneKTJ)OMeTPe, KOTOPliA ncoBOnReT HaH6onee 3-MeKTHBHO OYHC

THTbCSI OT ynpyro paCCeHHHOI'O nepBHYHoro nYYKa H TOYHO H3MePHTb 3HePrHD 

YaCTHU-

MarHHTHHe cneKTPQMeTpli HCil0nb3YJOTCSI AnR H3YY8HHH SIAePHliX peaKUHR 

BO MHorHx na6QpaTOPHHi1
1

-
9

/_ ll,rrn onpeneneHHH xapaKTePHCTHK nPQAYKTOB 

SIAePHblX peaKUHA Hcnonb3YeTCSI neTeKToef
10

-
131

, YCTaHOBneHHliA B 40!:anb

HoA nno:::KO:::TH MarHHTHoro cneKTPQMeTPa, KOTopliA nonzeH C BliCOKoR 3,w,e

KTHBHO:::TbD perHCTPHPQBaTb ilPOAYKTli SIAePHblX peaKUHR, naBaTb HH-IOPMaUHD 

AAA HX HAeHTH«.HKaUHH no MaCCe H 3aPSIAY H H3.MeJJSITb 3HePrHD YaCTHU B 11JH

POKOM AHanaaOHe. 

B naHHoA CTaTb8 OllHCaH neTeKTop AnR MarHHTHoro cneKTPQMeTpa 

MCTl-144/l 4 ,ls/, CO:::TOOIIIHR H3 YeTlipeXCeKUHOHHOO HOHH3aUHOHHoR KaMePli H 

ABYX nCOHUHOHHO-YYBCTBHTenbHblX nP0110PUHOHanbHblX CYeTYHKOB, nPHB8AeHli 

era napaMeTPli H peaYnbTaTli HCnblTaHHR- lleTeKTop npenHa3HaYeH AAA 3KCne

PHMeHTOB no nOHCKY HeATPOHOH36blTOYHblX nerKHX sinep, KOTQPlie nnaHHPYeTCSI 

nPOBOAHTb Ha UHKnOTPQHe Y-400 JlHP QHffii. 
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l!ETEKTOP 

CxeMa 3KcnePHMeHTanbHOl1 YCTaHOBKH aJISI nOHCKa nerKHX HeHTPOHOH36br 

TOYHlilC Haep noKa3aHa Ha PHC.1. npoeKT aeTeKTOpa 6bll1 caenaH HCXO~ H3 

IIIYIIOIC 

PHc.l. CxeMa 3KCnepHM8HTanbHOH YCTa-

HOBKH-

cneaYXllllHX TPe60BaHHH: aeTeK

Top aonxeH Haae:IJ-IO HaeHTH~H

UHPQBaTb npoayKTli HaepHIDC 

peaKUHH no 3apHaY BnnOTb ao 

Z/AZ = 20 H no Macce ao 

A/M = 40. /lJ1SI 3Toro 3Hep

reTHqecKHe nOTepH H OCTaTOY

H~ 3HeprHH qacTHU aOJJXHli 

H3MePHTbCH C TOYHOCTbXl Hec

KOJJbKO npoueHTOB B IIIHPOKOM 

aHana30He-

Bo.nee TOYHO 3HeprHH 

npoaYKToB onpeaenHeTCH no 

H3MepeHHOH KoOPaHHaTe B <IO

KanbHOH nnocKOCTH cneKTPQMe-

Tpa H 3HaqeHHXl nOJISI MarHHT

Horo cneKTPQMeTpa. /lJ1SI H3MePeHHH 3HePrHA n.POaYKTOB C TOYHOCTbXl 0,1 % 

noaHUHOHHoe pa3pemeHHe aeTeKTopa aon:nio 6=b ~1 MM- KPOMe 3Toro,aeTeK

TOP aonxeH aaBaTb HH<IOPMaUHXl O TpaeKTOPHHX qacTHU (Heo6xoaHMYXl anH 
KQPpeKTHPOBKH yrnOBOH 3aBHCHMOCTH 3HeprHH H 3HepreTHqecKHX nmepb qac

THU) H perHCTPHPOBaTb Te qacTHUli, npo6er KOTOPIDC HS YKnaa=eTCH B 

o6~eMe.aeTeKTQPa, HaaeXHO pa60TaTb npH BliCOKOH 3arPY3Ke H 6~b paaHa

UHOHHO-CTOHKHM-

Y'ro6li BlinOJJHHTb nepeqHcneHHlie TP860BaHHH, HaMH 6bll1 coaaaH aeTeK

TOP, COCTOSIIIIHH H3 HOHH3aUHOHHoA KaMepli C CeTKOH <l>PHma H aBYX nOOHUHOH

HO-qYBCTBHTenbHlilC nponopuHOHanbHlilC cqeTqHKOB-AHoa HOHH3aUHOHHOH KaMePli 

COCTOHT H3 qeTlipeX qacTeA: aBYK AE-3neKTPoaoB (aJISI H3MepeHHH HOHH3a

UHOHHIDC nmepb qacTHU), ER-3neKTPoaa (aJISI H3ME!P8HHH OCTaTO'iHOH 3HeprHH 

qacTHU) H "VET0"-3neKTPQaa (aJISI perHCTpaUffH .I1,JlHHHOnpo6e.mrnx qacTHU) -

nePBliH 003HUHOHHo-qyBCTBHTenbHliH cqeTqHK pacnonoxeH MeXJ:IY AE-3neKTPO"" 

aaMH, neJCHT B <IOKanbHOH nnocKOCTH MarHHTHOro cneKTpoMeTpa H H3MepHeT 

KoOPaHHaTli qacTHU Ha HeA. BTOPOH cqeTqHK HaXQllHTCH MSXJ:IY A~- H ER-

3n8KTPOaaMH H BMecTe C TISPBliM aaeT HH~MaUHXl O TpaeKTOPHHX qacTHU-

OOHl13AllliOHHAfl KAMEPA 

CxeMa HOHH3aUHOHHOH KaMePli noKa3aHa Ha PHC.2. BXQllHoe OKHO HOHH"" 

3aUHOHHOH KaMePli, pa3Me-

•Of>ln'C 

""""" 

llIQ. 

PQM 18 X 260 MM, caenaHo 

H3 naBCaHa TOJJIIIHHOH 

10 MKM. <l>onhra npHKneH-

BaeTCH 3nOKCHaHOH CMOJJOH 

H noaaep:EHBaeTcH CeTKOO 

H3 68PHnnHeBOH 6PQH3li C 

aHaMeT.POM HHTH O, 2 MM, 

HaMOTaHHOH Ha paMKy C ma

roM 2 MM- KaK nOKa3anH 

HCn~aHHH. TaK~ TeXHO

norHH H3roTOBneHHH Bxba-

Horo OKHa o6ecneqHBaeT 

PHc.2. nonepeqHoe ceqeHHe aeTeKTopa 

AEl, "'~· ER, "VETO" - aHoali 

HOHH3aUHOHHOH KaMSPli, no H 

nC2 - noaHUHOHHo-qyBCTBHTenb

Hlie nponOPUHOHanbHlie cqeTqHKH- pa60TY aeTeKTQPa c aaBne

neHHeM ao 760 TQPP 683 

yxyaweHHH BaKYYMa B Kauepe MarHHTHoro cneKTPQMeTpa. 

AHoa H KaToa HOHH3aUHOHHOH KaMepli·6blJ1H H3roTOBneHli H3 H8Pll'.aB8D~eA 

CTanH H KpenHnHCb K Kopnycy Kauepli Ha TS<l>JIOHOBlilC H30JISITQPaX- TaKoe 

TSXHHqecKoe peweHHe noaBOJIHno CY~TBSHHO CHH3HTb 8MKOCTb 3n8KTPQaOB 

OTHOCHTenbHO "3eMnH", qTo OCo68HHO Ba:nto anH nonyqeHHH xopomero 3H8P-

reTHqecKoro pa3peweHHH- <l>OPMa 3n8KTPQaOB POM6oo6pa3H~,c yrnoM HaKnOHa 
0 ' 

41 , paBHliM yrny naaeHHH qacTHU Ha WKanbHYXl nnocKOCTb-

CeTKa <l>pHma caenatia H3 6epHnnHeBOH 6PQH3li C aHaMeTPQM HHTH 50MKM 

H C warou lMM. He3~KTHBHOCTb 3KpaHHPOBKH aHoaa CSTKOO <l>pHwa o- aJISI 

ManliX 3HaqeHHH r/d paBHa, 1 61: 

o- = (d/2nc)lg(d/2nr), (1) 

rae r - nHaMeTP HHTH CeTKH, d - mar HaMOTKH CeTKH H C - pacCTOSIHHe 

MeXJ:IY ceTKOH H aHonOM- B Hameu cnyqae o- = 1,s %, qTo anonHe nocTaTOYHO 

nnH 3~KTHBHOH 3KpaHHPQBKH aHQlla. 

B KaqecTBe pa6Q'iero ra3a 6bll1 Blit>paH H3o6YTaH <~4H10> • npH nnH

TenbHOH pa60Te HOHH3aUHOHHOH KaMSPli nPQHCXQllHT YXYnmeHH8 CBOHCTB pa6o

qero ra3a, 'iTO TIPHBOnHT K yxynmeHHXl 3HepreTHqecKoro pa3pemeHHH- Hcnbr 

TaHHH nOKa3anH, qTo B Hameu cnyqae B TeqeHHe CYTOK He Ha6nll,llaeTCH 3a

MeTHoro yxynmeHHH 3H8PreTHqecKoro pa3pemeHHH-

B Ta6nHUe 1 IIpm38,ll;8HHOCHOBHlie xapaKTSPHCTHKH HOHH3aUHOHHOH Ka

ME!Pli- PaCCTOSIHHe MSillY 3n8KTJ)OaaMH B HOHH3aUHOHHOO KaMepe 6bll1H cneny-

2 3 
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DIii-ie= ICaTQll - CeTICa <l>pHma 37 MM; CeTICa <l>PHma - aHQll 8 MM; AE1-3ne~TPQl:l 

- A~-3n&TPQl:l 2 MM H A~-3ne1CTPQl:l - ER-3neicTpon TalClte 2 MM- -

Ta6nmia 1 

3nelCTPQll 

El 

E2 

ER 

"VETO" 

_ Pam.iep [ MM] 

41 X 305 

60 X 305 

202 X 305 

13 X 305 

EMICOCTb 3ne1CTJ)Oll 

- .. 3eMJISI" C net>] 

67 

92 

223 

29 

----------------------------·-------- ----

BXOllHoe OICHO 

HOHH3aUHOHHo'11Ca-

MePli HCICa:KaeT 

3ne1CTPH'i9CICoe ncr

ne B 3a30P9 M9XllY 

ICaTQllOM H CeTICOH 

<l>pHma- BcnellcT

BHe 3Toro nPQHc

XOllHT nOTePll 3ne

lCTPQHOB. nPH HX 

llP9A<le IC aHOllY 

H YXYllW9HHe 3H9P-

reTH'i9CICOl'O pa:3-

pemeHHll AE1-c91CUHH HOHH3aUHOHHOO ICaME!Pli- fbllaBaSI Ha BXOllHoe OICHO ncr

TeHUHan, paBHblA CP9llH9MY 3Ha'ieHHD nOTeHUHana ICaTOlla H C9TICH <l>pHma, 

MOJ:HO CYlll9CTBeHHO YMeHbWHTb HCICalteHHe 3TOl'O nOJlSI. npH llaBneHHH ra3a B 

lleT91CTQPe 270 TQPP, 6!inH HaAneHli OIITHManbH!ie 3Ha'i9HHSI nOTeHUHanoB Ha 

ICaTone, CeTICe <l>pHma H Ha BXOllHOM OKHe: -2000 B, -500 B H -1200 B 

COOTBeTCTBeHHO-

003HUOOHHO--YYBCTBmEJJI,l-lblPI flPOOOPilllOHAJil,l-lblPI C'4E'.l'lliK 

llnll onpeneneHHSI ICOOPllHHaT qaCTHU B 40!:anbHOO nnoclCOCTH MarHHTHOl'O 

cnelCTPQMeTpa H HX TpaelCTQPHA Hcnonb30BanHCb l!Ba n03HUHOHHcr-'iYBCTBHTen1,

HblX nPQnQPUHOHanbHblX C'-leT'-IHICa C P93HCTHBHOA HHTbD- KOQPllHHaT!i 'iaCTHU 

onpellenllJlHCb MeTOllOM nenettHll 3aPllll3 Ha HHTH, T.e. H3 OTHOlll9HHll sapsina, 

Co6paHHOl'O c QllHOro ICOHUa HHTH,IC 3apsiny,co6paHHOMY c o60HX ICOHUOB HH

TH- 3TOT MeT.Oll 6onee npHBnelCaTeneH, 'i9M OIIP9llen9HH9 ICOQPllHHaTu C nOMO

ll!bD nHHHH 3all9P%1CH, T-IC- OH t'Ol)a3ll0 nl)C)llle no ICOHCTPYICUHH "C'i9T'-IHICa H 

TexHonorHH H3roTOBneHHll- OnHaico, llnll Toro 'iTo6!i nonY'iHTb xopomee n03H

UHOHHoe paspemeHHe H nHHeAHYD 3aBHCHMOCTb H3MePSl9MliX ICOQPllHHaT qacTHU 

OT HX n03HUHA Han nponQPUHOHanbHliM C'ieT'iHICOM, npenycHnHTenH llOJl%Hli 

HMeTb BnonHe OllP9lleneHHbl9 napaMeTPli H, ICPOMe 3TOl'O, Heo6XQllHMO nPQBe

CTH OllTHManbHYD ~HnbTPaUHD CHrttanOB YCHnHT9nllMH- MeTOllY onpeneneHHll 

ICOQPllHHaT 'iaCTHU c nOMOll(bD neneHHSI 3aPlllla nOCBll1119HO 6onbmoe IConH'i9CTBO 
/17-23/ 

pa60T. Cn9llYeT OTMeTHTb pa60Tll , rlle OH HaH6onee nonPQ6HO pac-

CMOl'peH. 

4 

L) 

OcHOBH!iMH xapalCT9PHCTHICaMH n03HUHOHHcr-'iYBCTBHTenbHOrO nponopuHcr

HanbHOro C'-19T'-IHICa llBJlSIIOTCll ynenbHoe COOPOTHBneHHe r H ynenbHaSI eMICOCTb 

c. Kaic 6uno noicasatto B pa60Te!
221

• n03HUHOHHoe paspemeHHe MOJteT 6UTb 

BH'WCJ18HO no WPMYne: 

X e 

nMQ 
0 

kl Ts 1/2 
{----.----} . (2) 

2 rl 

rlle 1 - llnHHa pe3HCTHBHOO HHTH, Qo - HaYanbHliA 3aPllll B C'-leT'-IHICe, M 

IC03MHUH9HT ra30BOro ycHneHIISI, n - <J,alCTOP,yqHTHB8Jl!IIDl yuelil>W8HH81C03<Jr 

~HUH9HTa ra3oBoro YCHneHHSI Hs-3a ICOH9'-IHOro BPeMeHH HapacTaHHSI HMnYnb

ca, e - 3aPllll 3neicTpOHa, IC - nocTOOHHaSI Eo.nhUMaHa, T- TeMnepaTypa H Ts 
- nocTOOHHall BpeMeHH ~HnhTPYK)llleA uenH. ct>opMyna (2) cnpaBellnHBa, 1COrl1a 

nPHMeHlleTCll CR-RC ~HnhTPYKJmall uenh C nocTOllHHOA BPeMeHH ., S o,. 0, 5 TD, 

rlle 'D eCTb nccTOOHHaSI BPeMeHH nponOPUHOHanbHOro C'-leT'-IHICa H OHa paBHa 

r-c1 2 . 
Bee sblllle cicasaHHoe cnpasennHBO, icorna Hcnonh3YKlTCll npellYCHnHTenH 

C m131CHM WYMOM H C BXOllHliM conPOTHBn9HH9M, ICOTOpQe Mano no cpaBHeHHD C 

conPOTl!B,neHHeM pe3HCTHBHOA HHTH- Mu ttcnonb3Y9M npellYCHnHTenH "ORTEC 

1428", KOTOphl8 YllOBneTBOPllKYI' BCeM 3THM Tpe6oBaHHSIM-

Ma PHC-2 BHllHO nonepeYHoe ce'-leHHe n03HUHOHHcr-'-IYBCTBHTenhHblX npo

nopuHOHanhHblX C'-leT'-IHICOB (nC1,nC2). AHOllOM C'-leT'-IHICOB cnyD1T HHTb H3 HH

XPOMa m1aMeTpOM 16 MICM C YllenbHliM conpOTHBneHHeM r = 5 OM/MM- .llnHHa 
-14 

aHQlla 1 = 300 MM H era YllenbHall eMICOCTb c = 4. 10 ct>/ MM- nocTOllHHaSI 

apeMeHH C'-leT'-IHICa TD= 20 HC. no 4QpMyne (2) 6lin0 oueHeHO n03HUHOHHoe 

paspemeHHe HaWHX nponDPUHOHanbHblX C'-leT'-IHICOB- B nPellnonaiceHHH, '-ITO ncr

TePH 3HeprHH '-taCTHU Hall C'-leT'-IHICOM COCTaBnllIOT "'300 IC3B, IC03MHUHeHT ra-
3 30BOrD ycuneHHll M ,a,10 , a nOCT051HHaSI apeMeHH YCHnHTenll ., S ,= 0, 5 MICC, 

pa3pemeHHe cocTaBnsieT o,5 %, T-e- 1,5 MM-

n03HUHOHHoe paspeweHHe C'-19T'-IHICa YXYllmaeTCll H3-sa MHOrDICPaTHOro 

pacceSIHHll '-taCTHU BO BXOllHOM OICH9 H Brase HOHH3aUHOHHOA ICaMepu, 8 TSKX8 

H3-3a CTaTHCTH'-19CICOO ~YICTYaUHH HOHH3aUHOHHblX nOTepb BllDnb TpelCa qac

THU- npoael1eHHall HaMH oueHICa aicnalla 3THX 3~1CTOB B n03HUHOHHoe pa3pe

meHHe npette6peXHMO Mana no cpaBH9HHKJ C B1Cnal10M OT WYMOB pe3HCTHBHOO 

HHTH, onpelleneHHliM no WPMYne (2). 

KpoMe n03HUHOHHoro pa3peweHHll, BaXHOA xapalCT9PHCTHIC00 n03HUHOH-

Hcr-YYBCTBHTenbHOro cqeT'iHICa SIBJlSleTCll nHHeAHall 3aBHCHMOCTb H3ME!PSleMOA 

ICOOPllHHaT!i yacTHU!i OT ee n03HUHH Hall C'-leT'-IHICOM- Bu6paHHaSI HaMH nocTcr

llHHall BPeMeHH ~HnbTPYKJl!leA uenH Ts= 0,5 MICC nPH nocTOHHHOO BJ)eMeHH 

c'-leT'-IHICa TD= 20 HC llDnXHa o6ecneYHBaTb nHHeAHOCTh He xy:i:e 0,1 % BO 

aceM l1Hana3QHe H3MepSJeMOO ICOOPllHHaTJ
221

. 

5 



PE3YJThTAThl HCllbITAHHPI 

,lleTei::TOP HCnbl'rblBanCH Ha IlY'fl::e HOHOB 
11

B+
2 

Qliffii. HaMH 6bl.llH oopeneneHbl OCHOBHble napaMeTpbl 

UHKnarPOHa Y-400 J15IP 

neTeKTopa: aM!lnHTYnHoe 

pa3pemeHHe arnenbHblX ceKUHA HOHH3aUHOHHOO KaMePbl, KOOPAHHaTHoe pa3pe

meHHe nponopuHooanbHoro C'feT'fHKa Hero nHHeAttOCTb-

n,rn H3MepeHHH napaMeTPOB neTeKTopa 6bl.lla Bbl6patta cnenyximaH cKeMa 

onbl'ra- YTo6bl HCKnKl'iHTb BJJHHHHe KOHe'fHOro pa3Mepa nY~Ka Ha pe3yn&TaTbl 

H3MepeHHA, n030nO'feHHaH Bonb~paMOBaH npoBonOKa nHaMeTPOM 20 MJCM Hc

nonb30Banacb KaK MHmeHb- HOHbl 
11

B C 3HeprHeA 120 M3B pacceHBanHCb Ha 

3TOA MH!IleHH- 'I'aKHM o6pa30M,Mbl c03nanH TO'fe'fttb!A HCTO'fHHK 'faCTHU C 11111po

l::HM cneKTPOM 3HeprHA- Ha BKQAHOM OKHe HOHH3aUHOHHOA KaMePbl 6bl.lla YCTa

HOBJJeHa MaCKa C BePTHKanbHblMH menHMH, arCTOHIQHMH npyr ar npyra Ha pac

CTOHHHH 13,6 MM H C WHPHHOA 1 MM- OnHa H3 meneA HMena WHPHHY 0,5 MM

Yepe3 menb.MaCKH npoKOJUIT TonbKO Te 'faCTHUbl, Y KarOPblX pa36poc no 

3HeprHH nOPHnKa 0,1 %. 3TO n03BonHno H3MePHTb C KOPOWeA TOYHOCTbD co6-

CTBeHHoe aMnnHTYnHoe pa3pemeHHe "E1-· h~- H ER-ceKUHA HOHH3aUHOHHOA 

KaMePbl- n,rn Toro, 'fTo6bl nonY'fHTb paBHOMePHYD HHTeHCHBHOCTb 'faC'fHU Ha 

menHK, Mbl ci::aHHPQBanH nY'fOK HOHOB 
11

B no MaCKe, MeHHH MarHHTHoe none 

cneKTPOME!Tpa MC!l-144. KoopnHHaTHble cneKTPbl 6blnH H3MepeHbl npH TPeK 

BKQAHblX anePTYpaK MarHHTHOro cneKTPQMeTpa: ±0,55°, ±0,27° H .±0,14°. 

AHanH3 nony'feHHblX nattttblX n03BonHn HaM onpenenHTb co6cTBeHttoe pa3pewe

HHe H nHHeAHOCTb nponOPUHOHanbHOro C'feT'fHKa. 

Ha PHC. 3 noKa3aHbl aMnnHTYAHble cneKTPbl, CHHTble C AEl - , A~- H 

ISO~ t.E, 

100 

.t; _J lJ.sZ :, t.E, u f, 50 

60 70" 70 80 "90 

ICAHAA 

PHc.3. AMnnHTYllllOE! pa3pe

me~me "E1 - , ,...~ ·- H 

~-cei::uHA HOIIH3a

UHOHIIOA KaMep1,1. 

ER-ceKUHA- Ocl!OBHblM ~KTOPQM, onpenenHn

mHM pa3pemeHHe, HBJUII<11'CH HaBOAKH OT Bbr 

COKO'facTarHoro rettepaTopa UHKnarpOHa. 

lul5I HK YCTpaHeHHH Mbl H300HPOBanH neTei::

TOP ar BaKYYMHOO KaMepbl MarHHTHOro cne

KTPOMeTpa H c.qenanH e.zumoe 3a3eMneHHe 

C annapaTypoA, YCTaHOBneHHOH B H3MepH

TenbHOM uettTpe. 3TH Mepbl n03BonHnH cy

LQeCTBeHHO CHH3HTb YPQBeHb HaBQllOK, on
HaKO nonHOCTbV YCTPaHHTb HK He ynanocb

KaK BHAHO H3 Ta6n.1, eMJCOCTH 3nei::TPQA -

"3eMnff" arnenhHblX ceKUHA HOHH3aUHOHIIOO 

KaMepbl noBOllbHO 6onb11111e. llcoTOMY MOZHO 

6bl.llO o:n1naTb 3Ha'fHTen&Horo YBenH'feHHH 

WYMOB npe.qycHnHTeneA H yxynmeHHH 3HeP

reTH'fecKoro pa3peme11HH- OnHaKo, 1:a1: oga-

3anocb,BKnan 3THK WYMOB He npeBbllllaeT 
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~100 K3B. AMllnHTYnHoe pa3peme11He AEl-ceKUHH Hecl::onbl::O xy:re, 'feM A~- H 

ER-ceKUHA. 3To MOllJiO o6'bSICHHTb TeM, 'fTO HaM He Ynanocb nonHOCTbD YCTpa-

HHTb HCKa:reHHe 3neKTPH'feci::oro nOnH Y BXQAHOro OKHa i::aMepi,1. 

lul5I oopeneneHHH Co6CTBeHHOro pa3peme11HH nepBOro fl03HUHOHHO-'fYBCT

BHTenbHoro nPCl[lQPUHOHanbHOro C'feT'fHl::a, i::ai:: y:re OTMe'fanocb Bblme, HaMH 

6bl.llH nPQBe.Qellbl H3MepeHHH l::OOPAHHaTHblX cnei::TPQB 'faCTHU .QnH meneA Wt

PHHOA 1 .MM H 0,5 MM H nnH TpeK pa3HblX 3Ha'feHHA BKonHOO anePTYPbl Mar

HHTHOro cnei::TPQMeTpa. J.13Mepe11111,1e mHPHllbl l::OOPAHHaTHblX cnei::TPQB 3aBHCHT 

ar BenH'fHHbl BKOAHOO anePTYPbl MarHHTHoro cnei::TPQMeTpa HOT IIIHPHHbl 1119JlH 

MaCl::H. AnnPOl::CHMHPYH nony'feHHble naHHble Ii: HYneBOA anePType MarHHTHoro 

cnei::TPOMeTpa H Ii: HyneBoA mHPHHe menH MaCl::H, Mbl nonY'fHnH Co6CTBeHHoe 
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PHc.4. KOOPllHHaTHbiA cnei::Tp H nHHeAHOCTb 

n03HUHOIIHO-'fYBCTBHTen&Horo npo

UHOHam,Horo C'feT'fHl::a. Drpeni::oA 
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PHc.5 (A~,E)-MaTPHUa nnH 

peal::UHH 
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B + 
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·pa3pemeHHe Il03HUHOHHoro 

C'feT'fHl::a, l::OTOPQe COCTaB

nHeT 0,9 MM. 

Ha PHC.4 nOKa3aH J:0-

0PllHHaTHbiA cnei::Tp, H3Mepett

Hb!A nptt BXQAHoA anePType 

MarHHTHOro cnei::TPQMeTpa 
0 . 

± 0, 14 • ()rpeni::oA OTMe'feH 

nHi::, COOTBeTCTBYIOIIIHA memt 

mHPHHoA 0,5 MM. CJ>ellHeJ:Ba

JlpaTH'fHoe OTKnOHeHHe H3Me

peHHblX 1::0QPltHHaT OT HCTHH

HOO fl03HUHH 'faCTHU, J:OTO

poe 6bln0 oopeneneHo MeTo

nOM HaHMeHbmHX i::Ba.ZlpaTOB, 

paBHo o. 2 MM-

Ha PHC.5 noi::a=tta Ma-

TPHUa (A~,E) .QnH I>eaJ:UHH 
11

B + 
9

Be. Mc:mfo OTMeTHTb, 

'fTO nooy'feHHoe 3HePreTH-

'feci::oe pa3pemeHHe Il0SBOJIJI-

9T Ha.QemiO nPOBOnHTb ttneH-

TH~Hl::aUHD npo.qyJ:TOB Hnep-

HblX peai::uttA. 

Ha PHC.6 noi::a3aH 1::0-

OPllHHaTHbiA cneJ:TP Hnep 12c, 
IlCIIJY'feHHbiA B I>eaJ:UHH 
12C(11B, 12C)ll _ Bttntto 

'fTO l::OQPnHHaTHoe pa3peme-

HHe nocTaTO'fHO nnH Bbl.lie-
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PHc.6. Kcx:,pnHHaTHwl cneKTP 

. 
12c H3 peaKUHH 
12C(11B, 12C)11B • 

neHlffi arnenbHblX YPoBHeA Hnep B BblXOnHOM 

1::aHane peaKUHA. 

BCX3MOllHOCTH neTeKTOpa H Hane:a:ttOCTb 

ero pa6arbl 6blnH OpoBepeHbl TTPH PBI'HCTPaum1 

H HnBHTH#!KaUHH nPonYKTOB HnePHblX peaKUHA 
11

B +7
Li H 

11
B +9

Be Ha UHKnarpa.ie Y-400. 

Co3naHHaH neTeKTHPY~mast CHCTeMa nonHoc

Tb~ Ol'Be'iaeT IlPBn'bHBneHHblM K HeR Tpe6o

BaHlffiM nnH npoBeneHlffi 3KCTTBPHMeHTOB no 

CHHTB3Y HeATPoHOH36blTO'iHblX Hnep. 

ABTOPbl 6naronaPHbl ID.3.neHHOHD:BBHYY 

3a IlOCTOSIHHwl HHTepec H IlOWlBPllXY B pa5o

Te, m.nHCKOPXY 3a none3Hble o6CY:EllBHlffi, B. 
CHMeOHY 3a IlOMOlllb B IlOllI'Ol'OBKe YePTexeA, 

a TaKxe 3. l(. floKPQBCKOO H llo Tim 3H3M YHH 

3a IlOllI'Ol'OBKY PHCYHKOB. 

JMl'EPATYPA 

1. Shapira•o. et al. - Nucl. Instr. and Meth., 1975, v.129, p.123. 

2. Erskine J.R. et al. - Nucl. Instr. and Meth., 1976, v.135, p.67. 

3. Ophel T.R. and Johnston A. - Nucl. Instr. and Meth., 1978, v.157, 

p.461. 

4. Ikegami H. et al. - RCNP-Annual Report 1978. 

5. Vermeulen J.C. et al. - Nucl. Instr. and Meth., 1981, v.180, p.93. 

6. Tassan-Got L. et al. - Nucl. Instr. and Meth., 1982, v.200, p.271. 

7. Cunningham R.A. et al. - Nucl. Instr. and Meth., 1985, v.A234, 

p.67. 

8. Pringle D.M. et al. - Nucl. Instr. and Meth., 1986, v.A245, p.230. 

p.201. 

10. Fulbright H.W. - Nucl. Instr. and Meth., 1979, v.162, p.21. 

11. Winfield J.S. et al. - Nucl.Instr. and Meth., 1986, v.A251,p.297. 

12. Ophel T.R. et al •. - Nucl. Instr. and Meth., 1988, v.A272, p.734. 

13. EenooePoB A.B. H nP- - npenpHHT OHffii, 13-85-535,.I(y6Ha, I985. 
14. MaAnttK'OB B. 3. H nP- - IIT3, 1979, No4, c. 68. 

15. Basargin Yu.G. et al. Nucl. Instr. and Meth., 1975, v.126, p.413. 

16. Bunemann T.E. et al. - Can. J. Res., 1949, v.27A, p.191. 

17. Radeka V. - IEEE Trans. Nucl. Sci., 1974, NS-21, p.51. 

8 

18. Alberi J.L. and Radeka V. - IEEE Trans. Nucl. Sci., 1976, NS-23, 
p.251. 

19. Radeka V. and Rehak P. - IEEE Trans. Nucl. Sci., 1978, NS-25, 
p.46. 

20. Radeka V. and Rehak P. - IEEE Trans. Nucl. Sci., 1979, NS-26, 
p.225. 

21. Ford J.L.C.,Jr. - Nucl. Instr. and Meth., 1979, v.162, p.277. 

22. Matoba M. et al. - Nucl. Instr. and Meth., 1979, v.165, p.469. 

23. Daehnick W.W. and Niedra J.M. - Nucl. Instr. and Meth., 1984, 

v,220, p.377. 

PyxoIIJ1c1, nocTYJIMa B llSJ!;STeJU,CKJIII OT.JteJI 

I3 anpeJIJ1 I989 ro.1ta. 

9 • 


