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1. BeeOeHue 

B qacTH 1HacTo.Rmeiipa6oTLI/cM./l/ /6b1npaccMoTpeH 

cnernpoMeTp :meKTPHtfecKoro .nanonLHoro MoMeHTa /3,D;M/ 
aejtTpoaa aa ynLTpaxono.IlHbiX HeitTpoaax /YXH/ 8 TaK 

Ha3bi8aeMOM DpOTOtfHOM 8apHaHTe, 8 KOTOpOM DpH H3Me· 

peHHH J«W!eKTa Tpe6yeTC.R TOnbKO nepHO.IlHlfeCKOe H3MeHeHHe 

3HaKa JneKTPHtfecKoro non.R. TaM >Ke 6Lrn ynoM.RHYT HaKo

DHTenLHbll 8apHaHT CDeKTpOMeTpa /pHC. 1/. B 3TOM 8a· 

paaaTe pe>KHM pa6oTbl ycTaH08KH 6onee cno>KeH. PaccMoT

PHM ero Ha rtpoT.R>KeHHH O)lHOrO UHKna. 

B HCXOJlHOM COCTO.RHHH KaMepHa.R 3aCnOHKa 1 OTKpbiTa, 

a pa3)laTOtfHLII BeHTHnb 8 HaXO.IlHTC.R B TaKOM nono>KeHHH, 

liTO KaHaJt 10 3aKpYT. fiocne ICOMaH)lbl "nycK YCTaH08KH" 

8eHTHJtb 8 Depe80.IlHTC.R B DOJtO>KeHHe, COOT8eTCT8YIOIIlee 

OTKPYTHIO KaHana 10 H 3aKpbiTHIO )leTeKTopa 9. KaMepa 2 
H aeiTpoaoao.n 5 aanonH.RJOTC.R non.RpH308aHHbiMH YXH 
C DOCTO.RHHOI BpeMeHH 

t l .. /1/ 

rne V T B V 1 • o61.eMbl aeiTpoHo8o.Ila a KaMepbl, ST a 

S l · DJtOUlS.nH HX BHYTpeHHHX DOBepXHOCTeit, ji T H ji t. • Be· 

pO.RTHOCT. DOrJto~eHB.R HeiTpOHa 8 CTeHKaX Tpy6bl H Ka· 

Mepw, onpe.zteJteHHYe B tfaCTB 1. flo HCTetfeHHH 8peMeHH 

J' .. 2t 1 , tcor.zta nJtoTHOCTb YXH 8 KaMepe 6yneT 6nH3Ka 

K nnoTHOCTB a tcaHane, KaMepaa.R JacnoaKa 3aKpb18aeTc.R, 

8KJtJOtfaeTC.I BbiCOICOe HaDp.R>KeHHe Ha KaMepy, H 8eHTHnb 8 
DepeBO.IlHTCJI B DOJtO>KeHHe, COOTBeTCTBYIOIIlee 3aKpbiTOMY 

kaHany B OTkpLITOMY ,neTekTOpy. OcTaBmHeC.R B HeilTpOHO• 

BO.Ile 5 HeiTpOHLI COCtfBTbiBaiOTC.R ,neTeKTOpoM, H 8 nanb· 

HeAUleM 3TOT ctteT HCDOnb3yeTC.R KaK MOHHTOp HanonHeHH.R 

KaMepw. 3TBM CaMbiM HCKnroqaeTC11 BnH.RHHe HeCTa6Hnb· 
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HOCTeii HeKOTOpbiX napaMeTpOB, HanpHMep, MOU{HOCTH peaK· 
Topa, speMeHH cpa6aTbiBaHHJI3acnoHoKHT . .lJ:. TaKoiiecTecT
BeHHOii B03MO~HOCTH MOHHTOpHpOBaHHJI B npOTOqHOM sa· 
pHaHTe He HMeeTCJI. 

flo )l;OCTH~eHHH HOMHHaJibHOro Hanp.s:~eHHJI Ha KaMepe 
BKJiroqaeTc.s: ocuunnupyroll{ee MarHHTHoe none. B qacTH I 
6blno noKa3aHo, qTo MeTO.D: pa3.D:enbHblx noneii 6onee qys
CTBHTeneH, qeM MeTO.D: Pa6u. llo3Tj)MY )l;aJibHeiiwee pac
CMOTpeHue Mbi npose.D:eM .D:JIJI MeTo.D:a pa3.D:eJibHbiX noneii, 
TOJibKO Tenepb OHH OY.D:YT pa3)l;eJibHbiMH DO BpeMeHH, a He 

B npOCTpaHCTBe,KaK B npOTOqHOM BapHaHTe HJIH B cneKTpo· 
MeTpax nyqKOBOrO THna. fio HCTeqeHHH onpe)l;eJieHHOrO HH" 
Tepsana speMeHH 2to + t, r.D:e to· .D:JIHTenbHOCTb HMnym.ca 
ocuunnupyromero non.s:, t - paccTO.JIHHe Me~.D:Y nepBbiM 
H BTOpbiM HMnyJibCaMH, BbiKJIJOqaeTCJI BbiCOKOe Hanp..s:~eHHe 
H HeHTpOHbl BbinYCKaiDTC.JI qepe3 aHaJIH3aTop nOJI.S:pH3aUHH 
Ha .D:eTeKTop. BpeM..s: BbiTeKaHH.JI H3 KaMepbl onpe.D:en..s:eTc..s: 
Bblpa~eHHeM: 

t .., A + 
2 

v a-; 'fl k + 
v S1 
ao -g-- ' 

k 
/2/ 

r.D:e S 1 - nnmua.D:b oTsepcTH..s:. HeKoTopoe speM..s: Tpe6yeTc..s: 
)l;JI.JI TpaHcnopTHpOBKH no HeiiTpOHOBO.D:Y, KOTOpbiH ~ena
TeJibHO HMeTb 3epKaJibHbiM, qyo6bl H36e~aTb 06paTHbiX 
3aXO)l;OB B KaMepy. llo HCTeqeHHH BpeMeHH t" "' 2t 2 /.D:mi 
3epKaJibHOrO HeHTpOHOBO.D:a/ npaKTHqecKH BCe HeiiTpOHbl 
cocqHTbiBaiOTC.JI )l;eTeKTOpOM H UHKJI nOBTOp.S:eTCJI C )l;pyrHM 
3HaKoM 3JieKTpuqecKoro non..s:. 

2. Memoo pa3oeAbHbrx noAeu 

HcnoJiblY.JI Te ~e o6o3HaqeHu.s:, qTo H B qacTH I, nony
quM )l;Jlfi qucna HeHTpOHOB B KaMepe CO CnHHOM ± i- B 
KOHUe Bbl)l;ep~KH: 

N± (2t 0 + t) = -}n0 Vk R(a+ +a_)k.l1 ± fn0-2w)[1-2P(t)Jie-A'r
2

tv+tJ 
/3/ ' 

4 

r.D:e k • CTeneHb HanonHeHus KaMepbl 3a KOHeqHoe speM.s: 
no cpasHeHuro c 6ecKoHeqHbiM. HHTerpanbHbiH cqeT .D:eTeK
Topa 3a speM..s: t" paseH: 

1 2 2 2 2 
N = - n 0 vk R (a + a ) ,.,. " If' ( 1 + f (1 - 2w) [1 - 2P( t) ]I X 

1 4 + - I n 
r 

-A'(2eo+tJ fe" --;-d 
xe • e2r: 

0 . /4/ 

llpOBO)l;.JI HHTerpupoBaHHe H noJib3y.JICb pe3yJibTaTaMH, 
nony'feHHbiMH . B qaCTH I, .D:JI.JI cqeTa .D:eTeKTop•a 3a O.D:HH 
UHKJI HMeeM Bbipa~eHue /npu ynpomaromeM npe.D:nono~eHHH 

Skjik« Sz /: 

N c = 4 n 0 V k R 
2 

(a+ + a_/ p.
1 

k k 1 Re z(6 v) •exp[...,.\ '(2t0 + t)ljS/ 

; 2(1) 

Re z ( 6v) = 1 ± r • sin 2" 6v t • e 2 /6/ 

r)l;e 3HaKH ± OTHOC.JITC.JI K 4Ja3e Me~.D:Y HMnyJibCaMH OCUHJI" 
nupyromero non..s: l>= ± .y , k 1 - cTeneHb onopo~eHH.s: Ka
Mepbl 3a KOHeqHoe BpeM.JI no CpaBHeHHID C 6eCKOHeqHbJM. 
Bu.D: pe3oHaHcHoii Kpusoii noKa3aH Ha puc. 2. BBO.D:.JI cpe.D:HIOIO 
cKopocTb cqeya .D:eTeKTopa 11 = N, (t'+ t" + 2t0 + t), r.D:e 
no)l; t' 6y)l;eM nOHHMaTb nOJIHbiH HHTepsan BpeMeHH Me~.D:Y . , 
HaqaJIOM HanonHeHH.JI H HaqaJIOM Bbi)l;ep~KH, a nO)l; t ·Me~-

.li:Y KOHUOM Bbl)l;ep~H H HaqaJIOM HanonHeHH.JI, nonyquM 

.D:JI.JI CKopocTH cqeTa 1
1 

u HaKnoHa ..!!s_ B pa6oqeii 
• a v 

ToqKe vp. T. = v 0 cne.D:yromue Bbipa~eHH..s:: 

1 2 2 
1,= 4 n

0
VkR (a++a_) p.

1 
kk 1 .(t'+t"+2t0 +t;-1 .exp[-A'(2t0 +t)l, 

2 .. 1 
iJJ, I Ia;- " 2 ="']'n/kR (a++a ) p.

1
kk

1
rt(t'+t"+2t

0
+tJ x 

cp2 (t) 

2 ]. x expl-A'(2t 0 + t)-

/7/ 

/8/ 
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0TCIO,na ,nJIJI OWHOI<H B onpe,neneHHR 

2.J0-15 • e A'•o 
3,li;M 

"" -~~-~--;::====::::;:=- • - X 
AD 

7Tt:R(a++a_)V8 yn0 p.
6
kk

1
llt yVk 

yt'+t"+2& +t 1 -2 
x 0 

• exp ( 7 [ A' t + ¢> ( t) ] I . 
t 

HMeeM: 

/9/ 

B Hai<on&TeJihHOM sapHaHTe Jase,noMo BhiDOJIHJieTCJI ycnos&e 
t >>r , Tor,na HJ BhJpa>KeHR.II ,nJI.II ¢2 B 'laCTH I HMeeM 

ct 
-2 -2 . 

¢> (t) == 2( llwo) r c t = 2 at · Do.ncTaBJI.II.II ny t!JopMyny B 

ypaBHeHHe /9/ H aHaJIH3Hpy.ll noJiy'leHHOe BhJpa>KeHHe Ha 
JKCTpeMyM, nony'IHM, 'ITO ow&6I<a ll D MHHHMaJihHa, ecna 
BpeM.II Bhl,nep>KI<H paBHO: -=--------· 

2 

tb 

T*-t + y(T*- t ) + BT*t 
p p p 

/10/ 2 

T \ , )-1 , , 2 
r.ne *=(l\+2a ,tp=t+t +to ·noTepaspeMeHHHa 
TexHonorH'IecKRe onepauHH. Ecnu 3TH noTepa Manhl no 
cpasHeHHIO c speMeHeM >KHJHH HeiiTpoHa s KaMepe T .. 1/A', 
TO .nn&TeJihHOCTh Bhr,nep>KI<H t b == T* . ,ll;n.11 o.nHopo,nHoro 
non.1 (a= 0) T* = T ' H speM.I Bhl,nep>KKH ,noJI)I(HO OhiTh 
pasHo TO'IHO speMeHH >KHJHH. Tor.na, nonhJY.IICh Bhlpa>KeHH· 

vS 
eM A'.,. A+ ___!:__: ii" /eM. qacTh V H cHa6>Ka.ll AD 

4 v" 
HH,nei<CaMH, OTJIH'IaiOII.lHMH CJiyqaft t p= a= 0 nOJIY'IHM: 

6 

-15 A' 'o +0, 5 
2.10 • e 

(M!)o,o = -----:-:~==::::::::::;::::::- X 
1rrR(a+ +a_)V8 yn

0 
p.

6
kk

1 
At 

X 
Ia 1c vS • 1/2 
-·(A+-~lc) 

yVlc 4Vlc 

/11/ 

EcnH npHHJITh UHJIHH,npH'IecKyiO reoMeTpHIO KaMephl 
/3TOT CJiy\faH RJOOpa>KeH Ha pH C. 1/, TO Bhlpa>Ka.ll Vk H 
S" 'lepeJ ,nHaMeTp Dk H .nnHHY h k I<aMephl H ocTaBJI.II.II 
B yp. /11/ TOJihi<O MHO>KHTeJIR, JaBRCJIII.lHe OT paJMepOB 
I<aMephl, nony'IRM: 

(!lD)o o 
' 

yhk (A+ 
"" D 

lc 

vp.k 

2h k 
+ vp.k 

Dk 

)1/2. 
/12/ 

llpH Dlc = const OWHOI<a B onpe.neneHRR 3,nM cTpeMHTC.I 
I< noCTO.IIHHOil BeJIH'IHHe C yMeHhWeHHeM /a k • 0003Ha'la.ll 
noT npe,nen 'lepe 3 (fl. D) , HMeiOIJ.lHil CMhiCJI H,neanhHoil 

000 . 
'IYBCTBHTeJihHOCTH ycTaHOBI<B, nony'IRM: 

2
3/2 

1 
-15 A'ro+0,5 

• 0 • e 

(AD)····· - .•h ,R(•+ +•_!YH V·.~. u, AI 

yvjilc 

D 
lc /13/ 

Yxy,nweHHe 'IYBCTBHTeJihHOCTH Ja C'leT I<oHe'IHoro paJ· 
Mepa h k no cpaBHeHHIO C H,neaJihHOI paBHO: 

m = 
(llD)oo 

' "" (1 + 
2/alc l/2 

) 

k 
/14/ ( !lD) o,o,o 

r.ne MW npeHe6pernH A no cpaoHeHRJO c ocTaJihHWMH 
'IJieHaMB. 3a,naB8.1 HanpR>KeHHe HCTO'IHHI<a nHTaHH.II, ,no• 
nyCTBMWe m H HanpJI>KeHHOCTio 3nei<TpH'IeCI<oro noJI.II, MO>K· 
uo onpe,nen&Th ,nHaMeTp I<aMep.w. HanpHMep, nycTh HMeeTc.l 

BCTO'IHHI< C V H = 500 KB H I<aMepa CDOCOOHa Blol,nep,f{Jfoa Th 
uanpB>KeHHOCTL E = 50 I<B.CM -l, Tor.na ,nnHHa KaMep~tr 
,noJI>KHa OWTio 10 CM. 3a,naoa.l m $. 1 ,2, DOJIY'IHM Tpe6oBaHHe 
Ha ,n&aMeTp I<aMepw Dk 2: 50 eM. 

,npyrHM t!Jai<TOpOM yxy,nweHB.II 'IYBCTBRTeJihHOCTH JIBJI.II· 
eTCJI HeO,nHopo,nHOCTh DOJI.I. 0003H81.f~.ll 3TO ,nonOJIHHTeJihHOe 
yxy,nweHHe 'lepeJ m ', BMeeM HJ ypaoHeHH.II /9/ npu tP = 0 
/ow&6I<a (!l.D) 0 I R yp. /11/: 

, 
m = =(1 + ~a //2 /15/ 
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0TCIO,ZJ;a, 3a,ZJ;aBaJI ,ZJ;OnyCTHMOe m ', MO)I(HO nony"'HTh Tpe6o
BaHHJI Ha a6coniOTHYIO HeO,ZJ;HOpO,ZJ;HOCTh nonH y(M0 ) 2 npH 
H3BeCTHOM 3Ha"'eHHH ,\' . 

Cne.u;yromHii l}laKTOp-yxy.u;weHHe "'YBCTBHTenLHOCTH H3- 3a 
noTe ph BpeMeHH Ha TeXHOnOrH"'eCKHe onepal(HH ,;(= L\Dj(L\0)0• 

To"'Hoe aHanHTH"'e cKoe Bhipa)l(eHHe .u;nH m" .u;oaonLHO rpo
M03,ZJ;KO, 6nH3KHe pe3ynhTaTbl .n;aeT I}JopMyna: 

I/2 
m""' (1 + ..\'t ) . /16/ 

- p 

3. CpaeHeHue npomO"'Hozo u HaKonumeAbHozo 
eapuaHmoe 

I 
B "'aCTH 1 6Lmo nony"'eHo Bhlpa)l(eHHe .u;nH L\D B MeTo.ne 

pa3.n;enLHhiX noneii /eM. yp. /51/ B /1//. ITpo.nenLIBaH 
c JTHM Bhipa)l(eHHeM npoue.u;ypy, aHanorH"'HYIO Toii, KOTopaH 
npHBena K yp. /13/ B JTOH "'aCTH, nony"'HM .n;nH HJJ;eanhHOH 
"'YBCTBHTenhHOCTH npOTO"'HOrO BapHaHTa: 

63/2 ,J0-15 

(L\D)' = ~72 rR(a+ +a_)V
8 

.../no p.gt\t 

V vp. k 

Dk 
/17/ 

0603Ha"'aJI OTHOIIIeHHe H,ZJ;eanhHhiX "'YBCTBHTenhHOCTeH 060HX 
BapHaHTOB "'epe3 Ko H .n;enH yp. /17/ Ha /13/, HMeeM: 

3k k I 
Ko= J y---' /18/ 

e 

"'TO 6nH3KO K 3. TaKHM o6pa3oM, HaKonHTenLHhiH aapHaHT 
H.n;eanhHO B TPH pa3a "'YBCTBHTenLHee npbTo"'Horo, "'TO .u;aeT 
pa3HHUY Ha nopH,ZJ;OK B ,ZJ;nHTenbHOCTH JKCnepHMeHTa ,ZJ;nH 
.u;ocTH)I(eHHH 3a.n;aHHoii TO"'HOCTH L\ D . 

4. IlpoeepKa meopuu "'UcAeHHbiM Memo6oM 

HJno)l(eHHaH JneMeHTapHaH TeopHH B qacTH y"'eTa Heo.u;
HOpO,ZJ;HOCTH MarHHTHOrO nonH nocTpoeHa Ha cne.n;yiOll.lHX 
6onee HnH MeHee npaa.u;ono.u;o6HhiX npe.u;nono)l(eHHHx: 1/ pac
npe.u;eneHHe pa3HOCTH I}Ja3 ¢ OnHCbiBaeTCJI I}JopMynoif 

8 

I' 

( 

raycca; 2/ KOppenHUHOHHaJI I}JyHKUHJI B3JITa HaHnpocTeii:meii:; 
3/ BpeMJI KOppenJIUHH T c TO"'HO paBHO Cpe.n;HeMy BpeMeHH 
cao6o.n;Horo npo6era Heii:TpoHa B KaMepe. Cnpaae.n;nHBOCTh 
JTHX npe.n;nonO)I(eHHH MO:>KHO npoaepHTh Henocpe,ZJ;CTBeHHhiM 
ycpe.n;HeHHeM no TpaeKTOpHJIM HeHTpOHOB, pa3hirpaHHhiM 
MeTo.n;oM MoHTe- Kapno. 

C 3TOH IienhiO 6hlna Bhi6paHa npocTeHIIIaJI MarHHTHaH 
CHCTeMa - ConeHOH,ZJ; .n;nHHOH L =2M H ,ZJ;HaMeTpOM 2a5 =75CM. 
PaJMephi KaMephl 6LIJIH B3HThi cne.nyromHe: Dk = 50 eM, 
h k = 8 CM. fipH p03hirphiWe TpaeKTOpHH HeHTpOHa C"'HTa

nOCh, "'TO HeHTpOH ,ZJ;H4>1}Jy3HO pacceHBaeTCJI CTeHKaMH Ka-
Mepbl. BpeMJI Bhl.n;ep)I(KH t B KaMepe aapLHpoaanoch. 

,!J;nJI paC"'eTa HanpH)I(eHHOCTH MarHHTHOrO nOnJI HCnOnh-
30Banacb TO"'HaJI I}JopMyna ,ZJ;nJI ConeHOH,ZJ;a: 

2nl 2 
2 

a -r z. 
H ( r, z) = l'. [ F (k 

1 
) + ll( c k ) ] ' 

:r JOL . I i 2 2 ,=1 , 2 a + r y( a + r) + z 
s s i 

/19/ 

r.n;e r, Z - UHnHH,ZJ;pH"'eCKHe KOOp,ll;HHaTbl TO"'KH, B KOTOpOH 

2 4 a r 
Bhi"'HCnJieTCH none, z 1 = z ; z 2 = L -z , k = 

i (a + r)2 + z 2 

2 
4a r 

1$ c = -~~---
(a +rJ2 

s 

1$ i 
F H fi - nonHhie JnnHnTH"'e CKHe HHTer-

panhl 2-ro H 3-ro po.u;oa. ,!J;nH onpe.u;eneHHJI nonHoii: l}la3hl 
W~ t , HaKonneHHOH HeHTpOHOM 3a BpeMH t , Tpe6yeTCJI 
npOHHTerpHpOBaTb none B,ZJ;Onh TpaeKTOpHH HeHTpOHa. ,!J;nJI 

COKpameHHJI BpeMeHH C"'eTa Ha 3BM none B Hy)I(HOH TO"'Ke 
HaXO,ZJ;HnOCh C nOMOll.lhiO nHHeHHOH HHTepnonHUHH no ,ZJ;ByMep
HOB ceTKe, npe.u;aapHTenhHO pacc"'HThiBaeMoii no TO"'HOH 
l}lopMyne c onpe.u;eneHHhiM waroM. HHTepnonHUHOHHLie KoJI}l
I}JHUHeHThi HaXO,ZJ;HnHCh MeTO,ZJ;OM HaHMeHhiiiHX KBa.n;paTOB no 
6nH)I(aHIIIHM "'eThipeM TO"'KaM ceTKH. H3MeHeHHeM mara 
6Lma Bhi6paHa onrnManLHaH cerKa, .u;aromaH rpe6yeMyro 
TO"'HOCTb Bbl"'HCJleHHH H MHHHManbHbie 3aTpaTbl BpeMeHH 
3BM. 
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~ 

KOHKpeTHO ~JHI HH~HBH~yaJILHOH TpaeKTOPHH HaXO~HJiaCL 
BeJIH"'HHa: 

' X = f H '( t) d t ' /20/ 
0 

r~e 

2nl 
H , = Hz ( r, z) I ( JOr ) · /21/ 

~JIR nony"'eHHR y~oaneTBOpHTeJILHoro peJyJILTaTa ~ocTa
TO"'HO 6LIJIO 06C"'HTaTL OKOJIO 1000 TpaeKTOpHH. Ha pHC.3 
npH80~HTCR pacnpe~eJieHHe "'HCJia HeHTpOHOB no 8eJIH"'HHe 
X ~JIR 8peMeHH Bbi~ep:lKKH 5 CeK. ~JIR Ka:lK~OrO TaKoro 
pacnpe~eneHHR cTaH~apTHLIM o6paJoM Haxo~unnc& cpe~Hee 
JHa"'eHue i H ero ~ucnepcnR a 2 • Ha puc. 3 cnnowHaR 
KpH8aR nocTpOeHa no cj>opMyJie f'aycca C Haii~eHHLIMH TaKHM 
o6pa30M x H a . Bu~Ho, 'ITO "JKcnepnMeHTan&Hoe" pac
npe~eneHne O"'eHb 6JIH3KO K HOpMaJibHOMY H TeM CaMLIM 
O~HO H3 HaWHX npe,!JnOJIO:lKeHHH OKaJaJIOCb 8epHLIM. 

~JIR npoaepKH 3a8HCHMOCTH cpe~Hero K8a~paTa paJ
HOCTH cj>aJ OT ~JIHTeJibHOCTH 8bi~ep:lKKH ee y~o6HO npeo6-
pa308aTb K 8H~y /cnyqaii t >> r c /: 

-;2 ¢2 2r (fl.H )
2 

__ c_ • 0 

(wo t)2 ( H o) 2 
/22/ 

T.e. V'f'l JIHHeHHO 3a8HCHT OT t -I/2 H onpe~eJIReTCR 
OTHOCHTeJILHOH Cpe~HeK8a~paTH"'HOH HeO~HOpO~HOCTbiO Mar
HHTHOro noJIR no 06'beMy KaMepbi. .113 paCC"'HTaHHbiX Me· 
TO~OM MoHTe-Kapno 3Ha"'eHHH X H a heJIH"'HHa ? Haxo
~HJiaCL no cj>opMyne: 

a2 

y2 = ---
(X) 2 

¢ 
,lleiiCTBHTeJILHO, Y = -=- = 

wo t 

cpaJy nonyqaeTcR Tpe6yeMoe. 
~JIR 3Ha"'eHHH t B HHTep8aJie 
TO"'KaMH noKaJaHbl Ha PHC. 4. 

10 

-. wo -wo 
wo 

x-x 

X 

/23/ 

OTKY~a 

Pac"'eTLI y 2 6LIJIH npoae~eHLI 
OT 1 ~o 20 ceK. PeJyn&TaTLI 

{ 

1 

'i ,, 

Bee TO"'KH xopowo no:lKaTcR Ha npRMYIO JIHHHJO B corna
CHH C npe~CKaJaHHRMH TeOpHH. qTO KacaeTCR HaKJIOHa 
npRMOH, TO 3~eCL Ha6JIJO~aeTCR He60JILWOe OTKJIOHeHHe OT 
JJieMeHTapHOH TeOpHH. ~eHCTBHTeJILHO, no~cTa8JIRR B yp. 
/22/ JHa"'eHHe r c = 0,0242 ceK, Haii~eHHoe no cj>opMyne 

4 vk 
T = -- H 3Ha"'eHHe 

c s 7 v k 

(MoP 

(H oJ2 

-6 = 1,932.10 , Hait~eHHOe 

npOCTpaHCTBeHHLIM ycpe~HeHHeM MarHHTHOrO nOJIR no 
06'beMy KaMepLI, nOJIY"'HM ~JIR KOJ4>cJ>H~HeHTa npH t-1/2 3Ha
"'eHHe 0,305.10-3, a "'HCJieHHLie pac"'eTLI~aJOT 0,354.10-~ 
Pacxo:lK~eHHe eme HeMHoro y8eJIH"'HTCR, ecnu 8 yp. /22/ 
no~CTaBHTb "JKCnepHMeHTaJILHot$'3Ha"'eHHe T c = 0,0208 CeK. 
O~HaKo Ha6nro~a8weecR OTKJIOHeHHe He 8ennKo, u HJJio
:lKeHHaR TeOpHR R8JIReTCR ~OCTaTO"'HO XOpOWHM npH6JIH:lKe
HHeM K ~eHCTBHTeJibHOCTH. 

5. llpeOe/lbHaJt 'IY6C1116U1/fe/lbHOC11fb 

llpe~CTaBJIReT HHTepec O~eHHTb npe~eJILHYJO "'YBCTBH
TeJibHOCTb cneKTpoMeTpa 3,llM Ha YXH a HaKonHTeJILHOM 
8apHaHTe, ~OCTH:lKHMYJO Ha COBpeMeHHOM YP08He TeXHOJIO
rHH. C JTOH ~eJILIO Ja~a~HMCR CJie~yJOLQHMH napaMeTpaMH, 
8XO~RLQHMH 8 yp. /9/: 1/ nOJIHOe BpeMR Ha6opa CTaTHCTHKH 
flt= 10

6 
CeK /OKOJIO ~8YX He~eJIL/; 2/ 06'beMHaR nJIOT

HOCTb HeiiTpOH08 Ha 8LIXo~e KaHana YXH n 0 = 1 CM-3 

/ceiiqac JKcnepHMeHTaJILHO noJiy"'eHO Ha nopR~OK Xy:lKe/; 
3/ Jcj>cj>eKTH8HOCTb ~eTeKTopa #" 

6 
= 800/o /8 HaCTORLQee 

8peMR ~OCTHrHyTO 500/o /2/ H ee eme MO:lKHO yaeJIH"'HTb/; 

4/ nOJIRpHJa~HR HeiiTpOHOB { n = 800/o, COOTBeTCTBYJOLQHe 
8eJIH"'HHLI a_ = 0,4 H a+ = 0; 5/ nponycKaHHe HeHTpOHOBO~a 
R = 0,8 /Ha coapeMeHHOM ypo8He ~OCTHraeTcR 0,6/; 
6/ HanpR:lKeHHe HCTO"'HHKa nHTaHHJI V H = 500 K8, npH JTOM 
C"'HTaeTCJI ~OCTH:lKHMOH HanpJI)I(eHHOCTL JJieKTpH"'eCKOro 
nonR E = 50 KB.CM -I, OTKy~a ~JIHHa KaMepLI onpe~enReTcJI 
pa8Hoii h k = 10 eM; 7 I ~HaMeTp KaMepLI D k = 50 eM; 
8/ O~OpO~HOCTL nOJIJI TaKOBa, 'ITO He DPHBO~HT K yxy~
WeHHIO "'Y8CT8BTeJILHOCTH YCTaHOBKH; 9/ k = k I = 0,9. 
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B 3TOM enyqae HMeeM: 

yt+T 
E. b 

1 tb ,-·-T-
• e 

-25 
!1D, s.JO • /24/ 

t b 

r,D;e t b ,D;aeTe11 yp. /10L npH T *= T . ,D;n11 Haxo)l()l;eHH11 · -vs· 
T = I/>..' : r,D;e >..' = >.. + -vk ;r oTMeTHM, 'ITO ,D;oeTHr-

' ' 4 k ko 

HYTOe B HaeT011IUee BpeM11 / 3
/ 3Ha'leHHe /1. k ,D;n11 HaH60nee 

DO,D;XO,D;11IUero MaTepHana KaMepbl - Me,D;H - paBHO 10-
3 

/e V = = 5 M/eeK/ npH TeopeTH'IeeKOM 3Ha'leHHH 3.10-4 • 

,[J;n11 Bbi6paHHbiX pa3MepOB KaMepbl 3KenepHMeHTaJibHOe 
JHa'leHHe i; ,D;aeT T = 30 eeK, a TeopeTH'IeeKoe- 100eeK. 
B&I6HpaeM npoMe:lKyTO'IHOe 3Ha'leHHe T = 50 eeK. BenH'IH-
HY t Tpy,D;HO e,D;enaTb MeHbWeH 20 eeK. 

:rfo,D;eTaBn1111 3TH IJ;Hiflpbl B yp. /24/, nony'IHM ,D;n11 npe
,D;enbHOH 'lyBeTBHTenbHOeTH eneKTpOMeTpa 3,[J;M e Henonb
JoaaHHeM YXH Ha eoapeMeHHOM ypo:BHe TexHonorHH 11 D., 
::dO -2S eM, 'ITO Ha ,D;Ba nop11,D;Ka BenH'IHHbl ny'IWe, 'le~ 
,D;OeTHrHyTo B pa6oTe MHJIJiepa H ,D;p. /eM. qaeTHoe eoo6-
meHHe, UHTHpoaaHHoe B I 41 I. 

B 6y,D;yiiJ;eM, no-BH,D;HMOMY, y,D;a~Te11 npH6nHJHTb apeM11 
:lKH3HH HeHTpOHa B KaMepe K BpeMeHH ero :lKH3HH OTHOeH· 
Ten&Ho pa,D;HaKTHOHoro paena,D;a, T.e. 10 3 eeK. YaenH'IeHHe 
,D;nHTenbHOeTH 3KenepHMeHTa B 10 pa3 j,D;O 4 Mee11IJ;eB/ 
H nnOTHOeTH HeHTpOHOB B 10 pa3 /yeTaHOBKOH KaHana 
YXH Ha B&IeoKonoTO'IHOM peaKTope HnH Henon&JoBaHHeM 
3iflifleKTa HaKonneHH11 HeHTpOHOB B KaHane Ha HMnynbeHOM 
peaKTOpe/ B eo'leTaHHH e yaenH'IeHHefd BpeMeHH -'H(H3HH 
HeHTPOHa B KaMepe B 10 pa3 ,D;aeT BbiHrpbiW B 'lyBeTBH· 
TenbHOeTH eneKTpOMeTpa 3,[J;M eme Ha ,D;Ba nop11,D;Ka, T.e. 

• ,D;O 10 - 27 eM. ,[J;anbHeiiwee npO,D;BH:lKe:HHe B paMKaX 3TOrO 
MeTO,D;a, no·BH,D;HMOMy,HeB03MO:lKHO. 

6. 3aKA10tteHUe 

K HaeTo11meMy apeMeHH eneKTpoMeTp 3,[J;M Ha YXH HH 

B O,D;HOM H3 BapHaHTOB He peanHJOBaH, XOT11 H3BeeTHO, 'ITO 

12 

no,D;rOTOBKa TaKHX 3KenepHMeHTOB npoao,D;HTe11 /4/. MHTepee 
K 3THM 3KenepHMeHTaM o6yenoaneH TeM, 'ITO 6onbWaJI 
rpynna TeopeTH'IeeKHX pa6oT /eM., o63op /s/ I npe,D;eKaJ&I
aaeT Ha OeHOBe pa3nH'IHbiX MO,D;eneif B03MO:lKHbie 3Ha'leHH11 
3,[J;M B ,D;HanaJOHe 10-23 

- 10 - 2
S eM. C DOMOIUblO 

eneKTpoMeTpa ny'IKOBoro THna /eM. 'laeTb I 3TOH eTaT&H/, 
no- BH,D;HMOMY, MO:lKHO ,D;OBe eTH 'IYBeTBHTefbHOeTb ,D;O 
10-24 eM. 0,D;HaKo HanH'IHe annapaTypHoro -Lv.E] -341-

c 
ifleKTa, eB113aHHOrO e HenapannenbHOeTbiO MarHHTHOrO H 
3neKTpH'IeeKOrO noneif, ,D;enaeT 3Ty Ja,D;a'ly O'leHb Tpy,D;HOH. 
B eneKTpoMeTpe Ha YXH 3TOT 3iflif!eKT eHnbHO no,D;aaneH, 
a B HaKODHTenbHOM BapHaHTe HM npaKTH'IeeKH npeHe6pe
raeTe11 HJ· Ja TOrO, 'ITO BXO,D;HOe H BbiXO,D;HOe OTBepeTHe 
O,D;Ho H TO :lKe. C,D;enaHHbie a nyHKTe 5 on;eHKH qyaeTBHTen&
HOeTH DOKa3biBaiOT B03MO:lKHOeTb nepeKpbiTHJI yKa3aHHOro 
,D;HanaJOHa TeopeTH'IeeKHX OIJ;eHOK e DOMOIIJ;biO eneKTpo
MeTpa Ha YXH. 

B /6/ Ha OeHOBe H3nO:lKeHHOH 3,D;eeb TeOpHH npoBe,D;eHO 
onpe,D;eneHHe OeHOBHbiX napaMeTpOB npoeKTHpyeMoro B JIH<I> 
OMJIM eneKTpoMeTpa 3,[J;M a HaKonHTenhHOM aapHaHTe 
/yeTaHOBKa "TpHeTOM"/ npHMeHHTenhHO K peaKTOpy e Ten
nOBhiM DOTOKOM OKOJIO 1013 eM -2 .eeK -I. fipoeKTHa11 
'lyBeTBHTeJihHOCTh ycTaiiOBKH 6JIH3Ka K 10 - 25 CM. 

HacTORIUa11 pa6oTa 6LIJia BhiDOJIHeHa no HHHIJ;HaTHBe 
<I>.JI.IllanHpo. ITone3Hhie JaMe'laHH11 c,D;enaJIH M.M.<I>paHK 
H B .Jf.JiyiiJ;HKOB, KOTOphiM aBTOp Bhipa:lKaeT HCKpeHHIOIO 
6naro,D;apHOCTh. 
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Pac. 1. CxeMaTR\fecxoe R3o6pa*eRRe cneKTpoMeTpa 3,llM 
8 HaKODRTenLHOM BapHaHTe: 1 • KaMepHaR 3aCnOHKa; 2 • 
KaMepa; 3 • pe 30Ha TOp; 4 • coneHOHJlj 5 • HeihpOHOBOJlj 
6 • MHOrocnoiiHLiil MarHHTHLII 3KpaH; 7 • YCTpOICTBO )ln.l 
nonRpR3allHR a aaana3a nonRpH3allHR aeiTpoaoa; 8 · pa3· 
,llaTO\fHLII BeHTRnL; 9 • ,lleTeKTOp HeiTpOHOB; 10 · KaHan 
YXH; 11 • BLICOKOBOnLTHLiit BBOJl, j 

14 

Rez (~Y J 
2~------~----7-~ 

1 

Oo...£ I I 
-2 0 2 

.. 21fAllt 
Pac. 2. Pe30HaHcHaR KpRaaJI Re z(!!w)a MeTo,lle pa3JlenL· 
HLIX nonel npa C.llBRre 4>a3LI 8 =- ~· 1 - nonHaJI nonJI-

2 
-2 

PR3allHJI, r = 1; OJlHOPO.IlHOe none,(llcu
0

) = 0, 2-r;= 1, 

(!lcu0 /
2
rcT*= 0,5; 3-r =0,5; (llcu

0
) 2 = 0. 
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1001 II I\ I 

0 ~- ~ 

29,48 29,4; 29,50 29,51 X 

Puc. 3. Pacnpe.neneHHe "'HCJia HeiiTpoH
1
oa N no napaMeTpy 

x ,D.JI.Il apeMeHH Bbi,nep>KI<H t = 5 cei<. To"'I<aMH noi<a3aHbi 
pe3yJibTaTM "'HCJieHHOrO HHTerpHpOBaHH.Il no Tpaei<TOpH.IIM, 
pa3birpaHHMM MeTO.D.OM MoHTe- Kapno. CnnowHa.ll I<PHBa.ll 
nocTpOeHa no I!JopMyJie raycca 

(x-x) 2 

N =No. exp [-----
2o2 
-3 

C X = 29,496 H 0 = 4.54.10 nOJiy"'eHHMMH ycpe,D.He-
HHeM no 1074 Tpaei<TOpH.IIM. ' 

16 

~10-J 
0,4 

0,3 r-----+---1-....J 

q2 I ld 1 

0,1 

o~------~----~ 

o,s t-~ 1 

PHC. 4. 3aBHCHMOCTL Cpe,D.Hero I<Ba,D.paTa OTHOCHTeJibHOH 
pa3HOCTH 4Ja3 y 2 OT BpeMeHH Bbi,D;ep:>KI<H t. TO"'I<aMH 
noi<a3aHbl pe3yJibTaTbl "'HCJieHHMX pac'tleTOB. 
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