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..,._( Baenem~e 

G rex noJ?, KBK' a 1959-81 I".I". HeCK01IbKHMH r-pynnaMI_I' 6hma. saper-ri-

crpupoaana ana'lilTenbHa!i acuMMeTpHSI orpuuarenbnor-o anaKa .a yr-noaoM . 
~ ' ' ,. .- .· . . . ·. '/1-3/ . 

. . . J?ac'np_ene~euuu uefirponoa na pea~unu SIJlepuor-o · ll--aaxaara . ( ao ac~ax 

aTR.x pa6·o~ax aeiiTpOHhi perncTpupoo8nncb no npoToaa~ ?Tlla"'H ~ op~aHH- . 

· · .. ~ ' ';If:JCKHX ~~HH}"HJinSITOp~X Ha 38JlaH_IIOM 3H~pi"eTU'IeCKOM nopOI"e a ~6nacni 

:: 3~7 [v\aa) II TeM caMbiM 6bmo np~neMOHCTpupoaa!~o necoxpaneuue 'I~THOCTll· 
·:a. a rein -peaKunu 1 .uoabiX. naMepeunfi acuMMerimu a 66nacru· nuaKux auepr-ufi 

·.·. ·' , ' . ' ' ' ' . 11-3i . ' . . ' ~- /4/ 
· ue ·npoaonunocb. PeaynhTaTaM 1 onnaK01 np_ornaopequnu nauHbie , . 1 

rtie 6bmo .lloKaaauo1 • ti_ro Koa!fJ!fJIIuneHT acuwdeTpnu ~mt · nporonoa ornaqu c 

. 'auep:~uefi 1 6onbuie '5 15 ~a.a 1 _ HMeeT nono>KnTenbHhifi 3naK 1 XOTSI. a· npenenax 

·.:, aKcne.puMenran!>HhiX nor-peuiHocrefi er-o r-w>Kuo cqura-x;-b·· paanhiM uyma. 

' .. ·. . nan~;;n~fiwe~ uccneA~~anne. ;Hepr-eruqec.Kofi 3aancliM.OC;H .Koa'!fJ<fJliuueura- ' 
' . . . . . ' . •. .. . 

·acuMMerimn TaK>Ke npnaeno. K nporl-!sope'lnBhiM, ila riepabifi B3I"JISIJl 1 peaynb-
. ' . '' ' '/58/ . ,. . . . ' .· • ' ' 

. ' TaTaM. TaK'I ,B _pa6orax I 6b!JI 3apei"I!CTpupoaaH POC:T' no a6comornoii 
. . . ~ .. 

'--·· 

a~nu~nue. (orpuuarenhnor-o no auaKy) Koa!fJ!fJiiunenra acuMMeTpun c··yaenu-

qeuue·M. nopor'a · per-ucrpauuu Bn.iloTb·. AO aenu'lnH~I, 6":1ua_Koti: ·-1. -~: pa6o'r/7 ; 

I"Jle H~nocpeACTaeHHO H3MepSIJI8Cb aCI!MMeTpn·SI AJISI p~3JIH'IHbiX ~Hepi"eTH'Ie-
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CKHX HHTepsanos S cneKTpe HeliTpOHOS 1 nonyqeHO 3HaqeHHe KOa~~HUHeHTa 

BCHMMe"TpHH 1 6JIH3KOe K Hymo S JlHana30He 10-t30 Mas 3a HCKmoqeHHeM S03-

MO>KHOll o6nac.Z.u nonomuTenbHOli acuMMeTpun s palioHe 18 Mas~ 

HaKOHeu, s pa6oTax
181 

6hma c xopomeli cTaTHCTuqecKoli ToqHoCTbiO 

3apei'HCTpnposaHa 3HaquTeJibHaSI aCHMMeTpHSI nOJIO>KHTeJibHOI'O 3HaKa JlJISI 

npoToHos OTJlaqu s o6nacTn ~ 20 Mas. 
/9/ 

0JlHHM H3 aSTOpOS CTaTbH yme o6palllaJIOCb SHHMaHHe Ha T01 qTo 

/5-8/ 
peaynbTaThi pa6oT Ha caMOM Jlene He npoTusopeqaT Jlpyr Jlpyry, ecnu 

npeJlnOJIO>KHTb 1 qTO 3aSHCHMOCTb JlH~~epeHUHaJibHOI'O KOa~~HUHeHT~ aCHMMeT

pHH OT aHeprHH HeHTpOHOS TaKOsa: OT 10 JlO 40 Mas OH 6JIH30K K HYJIIO 

(c S03M~>KHOfi o6nacTbiO noJIO)KHTeJibHOH acHMMeTpHH s palioHe 18-20 Mas), 

a npu 6onblllHX aHeprugx OH cTaHosuTCSI 6nu3KHM K -1, Tor'Jla peaynbTaTbi 

U3MepeHHSI HHTerpaJibHbiX KOa~HUHeHTOS aCHMMeTpHH Ha HH3KOM nopore 

MOI'YT 6b!Tb HHTepnpeTHposaHbl JlSOSIKHM o6pa30M, flu60 HeHTpOHHbie JleTeK-

' 11-3/ 
T0pbi 1 HCnOJib30SaHHbie S pa6oTaX 1 Ha HH3KOM nopore perucTpHpyiOT 

3HaquTeJibHYIO qaCTb HeHTpOHOS SbiCOKOll aHeprHH H. H3MepSIIOT npHCYlllYIO 

aTHM HeliTpOHaM 60JiblllYIO OTpHUaT.eJibHYIO aCHMMeTpUIO ( yMeHbllleHHYIO no 

aMnJIHTYJle H3-3a Hanuqug H30TpOnHOI'O ~OHa HeliTpOHOS HH3KHX. H cpeJlHHX 

aHepruli) 1 JI~60 S JlOnOJIHeHHe K aTOMY HeHTpOHbl HH3KH'X aHepi'Hll HMeiOT 

OTPHUaTeJibHYIO aCHMMeTpHIO, 

" /10/ 
l1cnOJib3YSI JlaHHhie no aHepreTuqeCKHM cneKTpaM HeHTpOHOS H 

SHepreTuqeCKHe 3aSUCHMOCTH a~~eKTHSHOCTH CJIOHCTOI'O HeHTpOHHOI'O JleTeK

TOpa (a~~eKTHSHOCTb perncTpaUHH pacTeT C pOCTOM SHeprnH HeliTpOHa), 

/5/ ' ' 
UCnOJib30SaHHOI'O S 1 MO>KHO SHJleTb 1 qTO H3MepSieMaSI Ha nopore 7 Mas 

HHTerpaJibHaSI aCHMMeTpHSJ·S STOM cnyqae ~eliCTSHTeJibHO S 3HaqnTeJibHOll 

Mepe MO>KeT 6b!Tb o6ycnosneHa aCHMMeTpueli HeliTpOHOS Sb!COKOH aHepruu, 

fpy6bie OUeHKH aHepreTnqeCKOll 3aSHCHMOCTH a~~eKTHSHOCTH JleTeKTOpOS 1 

/1-3/ /11 I 
ucnom:>aosaHHbiX S 1 SbiUOJIHeHHhie Ha OCHOSe 1 noKa3biBaiOT 1 qTO 

SKJiaJlOM HeliTpOHOS SbiCOKOll aaepi'HH MO>KHO npeHe6peqb, XOTSI JleTaJibHbie 

4 

I 

j 

pacq~Tbl SbiUOJIHHTb He np' 

CTaToqHQll HH~OpMaUHH 0 Jl 

C.TaSJISieTCst HHTepeCHhiM nr 

HeliTpOHOS HH3KHX aHepruli, 

B HacTOSillleli craTbe 

aCHMMeTpHH ~ yrJIOSOM. pa1 

UHH SIJlepHOI'O . f1. -3aXsaTi 

Me· 

Pa6oTa shmonireaa m 

Tun 158 Mas/c, nonyqeHHh 

TpoHa fla6opaTopnn SIIlepHb 

noKa3aHo Ha puc. 1,.0craf 

1234. HelirpoHbi perucrpnp 

6eHa JlHaMeTpOM H .. TOJllllHH' 

TOBOJla, l1 HTepBaJI H3MepeH 

JlJIH.cnyqag cepbi, Pa3Jlene 

~OpMe CUHHTUJIJISIUHOHHOI'O 

(y-n) pa3aeneHHSI JlJISI J 

BeTCTBHH C pe3yJibTaTaMH 

Cy>KeHUe y- H n -nHKOB 

TO HOB, 

MumeHn H3 nnaBnenw 

maab 1 Ox1 0 eM 
2 

n Tonmnii: 

np'asneHHH KpHCTaJIJia CTHJIJ 

Yrnosoe pacnpeJleneH 

cmiHa MIOOHa B nonepeqHo~ 

o6pa3oBareng BpeMSI-aMnnr. 

HUe HeHTpOHHbiX CJiyqaeB ( 



10 3Ha~eHne Koa~~uuneHTa 

10 Mas sa ucKmo~eHneM sos-

paiioHe 18 Mas~ 

:TaTl:ICTH~eCKOH TO'IHOCTbiO 

JnQ)Kl:ITenbHOI"O 3HaKa nnst 

/9/ 
b , SHl:IMaHl:le Ha T0 1 ~TO 

rHBope~aT npyi" npyi"y, ecn1:1 

HOI"O KOa~~HUUeHT? aCUMMeT-

1 Mas OH 6n1:1soK K Hynro 

aTpHn s paiioHe 18-20 Mas), 

M K -1, Toi"na pesynbTaTb! 

eTpnu Ha HH3KOM nopoi"e 

M, nu6o HeiiTpOHHbie neTeK-

<OM nopoi"e pei"UCTpl:lpyiOT 

m u, 1:13Mepst10T nj:mcymyro 

MeTpHIO ( yMeHbllleHHYIO no 

iiTpOHOB HU3Kl:IX.U cpeAHl:IX 

!bl HH3KU·x aHepi"UH UMeJOT 

- " /10/ 
aKTpaM HenTpOHOS 1:1 

OUCT?I"O HeiiTpOHHOI"~•neTeK

~TOM anepi"~l:l, HeiiTpOHa) 1 ' 

. '. . . ~ 

epsteMast Ha nopore 7 Mas 

rBUTenbHO S 3Ha~nTenbHOH 

aiiTpOHOB Sb!COKOH aHepi"l:IU~ 

l~eKTUSHOCTU AeTeKTOpOS 1 

/11/ 
1e , noKa3bisaroT, ~To 

ene6pe~b, xoTst neTanhHbie 

pac~eTbl Bb!llOnHUTb He npeACTasnHeTCH B03MmKHbiM BSHAY OTCyTCTSUH AO

CTaTO'IHOH HH~opMaUIIH o neieKTopax, B pesynhTaTe BhillleCKasaHHOI"o npen

crasnHeTCH HHTepecHbiM nposeCTH 6onee TIUaTenbHOe 1:13MepeHHe aCHMMeTpl:ln 

HeiiTpOHOB H1:13Kl:IX aHepi"l:IH, 

B HaCTOHIUeii craTbe on1:1can aKcnepHMeHT no 1:13MepeHHJO KOa~~HuneHTa 

aCl:IMMeTpl:IH B_ yi"nOSOM pacnpelleneHl:lll HeiiTpOHOB H1:13KHX aHepi"l!H 1:13 peaK

UHH HAepHOI"O ~ -3aXBaTa B cepe ll KanhUUH, 

MeronuKa u U3MepeHUSI 

/12/ 
Pa60Ta Bb!llOnHeHa Ha ~l:ICTOM MIOOHHOM ny~Ke C I!MnynbCOM ~ac-

Tl!U 158 Mas/c, nony~eHHbiM C noMOIUbiO Me30HHOI"O KaHana CHHXpOUI!Kno

TpOHa na6opaTopuu HnepHb!X ,npo6neM 011HI1. PacnonolKeHue annaparypbl 

noKa3aHO Ha puc, 1, , 0cTaHOBKII MIOOHOB B MUllleHI! onpenenHnl:ICb no c~eTy 

1234, HeiiTpOHhi pei"ucTpupoBanHcb no nporoHaM orna'IU B KpncTanne CTUnh-

6eua miaMeTpOM ll TOniUUHOH no 69 MM, COeAUHeHHOM C <1>3Y -52 6eG CBe

TOBOAa, YIHTepsan U3Mepeuuii: 2~17 Mss nnH cny'IaH KanhUHSI u 2,5~10 Mas 

nnH.cny~ast cepbi, Pasneneuue Heiirpouos 1:1 y -KBaHTOB npoussonunoch no 
/13/ 

~opMe cuunrunnHuuounoi"o HMnynbca , Ha puc, 2 npuseneHhi cneKTpbi 

( y-n) pasneneHHH AnH HeCKOnbKl:IX aHepi"UH ilpOTOHOB OTA8~1:1, 8 COOT
/14/ 

BeTCTBnu c pesynhTaTaMH npyi"ux pa6oT (eM,, uanpuMep, ) ua6nronaercH 

cylKeHHe y - 1:1 n -nnKoB 1:1 HX c6nHlKeuue no Mepe pocTa auepi"un npo-

TOIIOB, 

MullleHH H3 nnasneHIIOH cepb! ll Merannu~eCKOI"O KanbUHH UMenu nno

lilallb 10x10 CM
2 

1:1 TOniUHHy 16 I"/cM
2 

1:1 10 I"/cM
2

, COOTB8TCTB8HII01 B Ha

np'aBneHHII KpncTanna CTHnb6eua. 

YI"noBoe pacnpeneneu1:1e ueiirpoHOB II3MepHnoch MeronoM npeueccuu 

CT!I!Ha MIOOHa B nonepe~I!OM Mai"HIITHOM none, .Unst 9TOI"O C nOMOIUbiO npe

o6pasosarenH speMH-aMnnHryna pei"ucrpuposanoch speMeunoe pacnpenene

uue ueiirpoHHhiX cny'Iaes ( B saBUCUMOCTU OT anepi"liH nporouos oTna~H E 
p 

5 
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Pnc. 1. PacnonmKeHne· armapaTyphi B nytiK~. 1-4 - cunHTnnn~unoriHbie ctieT
'IIIKH Ha OCHOBe. ITOnUCTHpona, 5 - KpliCTann CTUnb6eHa, 6 · ~ rpatlJHTOBblll ·. 

. rrornoTnTenb, 7 - MHllleHb, 8 - KaTylllKa rron.H rrpeuS:::cnn ·(rrone HaripaBneHo 
·rreprre,HnuKyn.HpHo nnocKocTn pncyHKa f. . . 
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Pnc. 2. CrreKTpbi ( y-n) 
na;m E P • BepTnKanbHoil 

. nncKpnMnHaropa. 

-paaneneHnH nn.H paaHofi sHeprnn J 

nnHneft o6oaHa'leH Hli)I{Hiffi rropor on. 
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OTHOCHTenbHO MOMeHTa OCTaHOBKH MIOOHa, C~I'~an:_·:~cTapT!.' .Bhip~6aTbiBanCR 
' . . . .. ·· . . . . .. . ' 

B peaynbTaTe COBnaAeliUH ·KOpOTKOI'O HMnynbca. p. -:-OCTaHOB9K C AnlfHHbiM ,_.·· 

·.: (2 MKCeK) tipstMoyronbllhiM nMnynbCOM ua HeiiTpopHoro AeTeKTopa. ·Our na.n '· . 
' •. . • .• . • .• •• r . . :). ,.. 

"cTon" nonyqa,nCSI B peaynbTaTe TpOHHbiX COBnaAeHHii: KOpOTKO~O HMnynbCa· 
~ ~ . . . -. -. . -~ ' '· . . . - . 

H3 "neii:TpOIIHOI'O AeTeKTOpa,:·AnHHIIOI'O (2 MKCeK) HMnynbca OT p. -OCTaHO..;. 
•, . ·. . . 

BOK H _AnHIIHOI'O HMIIYnbCa H3 ·aAHOKaHanbHOI'O AH4J4JepeHUHanbiiOI'<;' AHCKpH

. MHHa~opa, C iiOMOIIlblO KOTOpOI'O Bb!pea.ancst HeiiTpqHHbiH nHK H3 cneKTpa 

(y-n) . paaAeneHHSI •. 

B pa6o'I'e ifcnonb30Banncb ABa aMnnHTYAHbiX aHanuaaTopa- AH-4096 n .· 

AByMepHOM pe)!<HMe, Ha OAHH H3 IIHX noAaBanHCb CHI'Hanbi C BbiXOAa npe

o6pa30BaTenSI BpeM~-aMnnHTyAa H H3 nuJieii:HOI'O BblXOAa cneKTp.OJ\1eTpa 

· aeii:TponoB, Yn.paBnealie aHannaaropoM ocymecTBnstnocb HMnynbcaMu "cTon". 

., BBHAY civlemeHHSI_ nHKOB B cneKTpe (y-n} pa3AeneHHSI c H3MeJibnueM E 
p 

OKIIO. OAHOKilHanbHOI'O AlfCKpHMHHaTOpa ~b!6HpanOCb TaKHM o6pa3oM, ( CM, 

. puc, 2;), 'iT06bi B . AHanaaoHe E =2-t17 MaB He perncrpupoBanucb cny•rau p . . . 

!'Ia. .Y. -nuKa. EcTecT_BenHo, npu aTOM uMenu MeCTO neaHa'iHTenbHbie HoTcpu 

B C'i~Te npO~OHOB OTAa'ill 0 38BHCSIIIllle OT EP • flon;)Ke~ue OK~ll!Ka OAIIO:_ · 

KaHBnbHOI'O AHCKpHMIIHaTopa nepHOAU'ieCKH KOHTpOnHpOBanOCb C n()MOIIlblO 

· BToporo· aHanuaaTOP!l AH-4096, Ha KOTOpbiii: ·no.naBanHCb HMnynbCbi na cxc-. 

-Mbl. _(y -n) . pa3AeneliHSI H HMnynbCbl H3 ~IHHeHHOI'O. Bbi}{OAa HeHTpOllliOI'O 

~neKTpoMeTpa B cnyqae,. ecnu oH ynpann~ncn TaK )Ke, . KaK u. 'nepBoiii, Bo 
' . . . : . '. . .· 

BpeM.iJ., H3MepeHIIH BTOpOii: aHanuaaTOp 'i8CTi:> BpeMeHH pa6oTan B yKa3aHHOM 

pe)KUMe, KOI'Aa aanucbmanacb qacTb cneKTpa paaAeneHu~ ( n -nHK); oc

Tanbno~ BpeMSI ;n!JaBn~HHe ocymecTBnstnocb .1-onbKO HMnyni.ca~H c · BbiXo.da-. 

cxeMbi. ( p.-y, n ) coBnaAeHuii u perucrpupoBancH nonH.hiii: cneKTP ( y-n) .. 

.-· 
·'· ' ' 

I. ~ " 

. -~~ '' 

• r 

il·v .. &·. 

·.',,t·· :··. 
'>. 

i ·•••· ~- ... . 
:..,J: .... ~ 

'·' 

paaAenennH. -,·;-..·' 

· B KaHane BbiAeneHHSI p. --oc~aHOBOK H B KaHane Heiirponnoro cneKT-

poMeTpa ucnonb30Banucb cxeMhi 6noKIIpOBKH, aanpemaiOIIlHEi npoXO)I{AeHHe · 

IIMnynbcoB,: ecnu paccTOSIHIIe Me)KAY HIIMII Bo BpeMeHH ()bmo MeHbme 6 MKceit. ·,. 

. 8 

•; .. 

··-
,, 

--~· 

·r 

~- ... 

., . ·.. ~~ . 
·:_"/, 

,. 

' .. 

· , .• 3JI~preruqeckan KanE 

naCb C 'noMOIIlbiO .y -HCT 
•. .. . . 

· 3Heprer~ttecKoe pa3pe~em 
~ f" ~ ; 

na rionoBifii.e_: BhiC?Tbi): •. ·B. 
· .nnst _ E ~·: =io MaB~- A6cbn10 

. ... -~ .. 
. . 70/. • ... 
·.nbi·.::!:. to,: ··: · 

KazylliKa ·Ami .noeyqe 
. .' .. ,. ' 

200 ·rc cocrostna na Tpex . . ' ' : ': ·. ·~ .... , . 

· ocHOBllbie 6noKH c · 6onbilloi 

. AeTeKTopa .. pacnonaranacb • 

H eoAnopoAHOCTf:!. non£ 

CTtlTHCTHKH. npoU3BOAHnCH 

a'ncoa Ann cepb!, Mai'I!HTH( 

240 I'C II_nepHO~H'ieCKII Me 

CKIIX llOI'pelllliOCTefi •. 

3aBIICIIMOCTb: cti~Ta n 

TH'ieCKOM IIHTepBane · /',. : 

Cbu3aeTCSI Bbipa)KeHIIeM 

fj!'l( t 
1
),; A 

r.ne' .. t; .. ..;..· cepeJiiiHa ·. i -

Bo npoTOHOB OTJla'iii.B nyn 

Be, B . - II3MepsteMb!ii: .. _Km 

'ieCKOI'O III_ITepBana, W -

Mai'HHTHOM .none, .. () ':" 4Ja~ . . . 

· flapawaTpbi A/',. ,,· r, 

MeTOAOM HaH~eHbllllfX KBa.q 

li,JeHHe A I C uaMeHstnocb m 

"\~' 
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an:<' CTBPT~ si.ipa?aTbiBancSI 

IL-:-OCTaHOB?K c llnHHHbiM •.· .· 

pO!JHOI'O .rteTeKTOpa, . CHI' Han.·. 
' > 

.rteHJdi: ·KOpOTKOI'O HMnynbca· 

) HM~Y~hc~~ (;1-' ll -ocTano.:. 

J!cpcpepeHUHanbHOI'~ .rtHCKpH

TpOHHblll nHK · H3 cneKTpa 

b CHI'HanbJ C_ BblXO.rta npe-

) BbJXO.rta ·.cneK}'PO~eTpa 

mSinocb · nr\.inynbcaMH- "cTon ". 

r:teneHHSI c uar-.fenenHeM E. 
,.· . p 

>Cb, TaKUM o6pa3oM, (eM, 

e pei'HCTf>HPOBanHCb cny•lllH 

reCTO · He3Ha'lHTeJibllbJe IIOTCJIH 

, nonO)Ketl!ie OKOllJKa OAIIO-. ·. 
. -~ ' . 

ponnpoBanOCb C nO,MOlllblO . 

laBanUCb HMnynbCbl _HO CXC-. 

iHOI'O. BbiXO.rta _ neiiTpOHHOI'O 

~K ·)Ke, .. ~aK u . .'nepBbiit. Bo 

~MeHH _pa,6oTan B .yKa3aHH,OM 

l3.rte~enl1~ · (. n :-nnK); oc

IbK,o nMnynl,?aM~. c · BbJXo.da. 

ICSI·nomihiii cneKTP ·{y-:-n) 

. •. 

i. ~ • 

. -~~' ~ 
. ~ ~ . ·,_ 

-:· .. 
. ' 

. {) . 
. J ~- :·· 

·J \ • 
·. . 

'ill! 
. ·--1- .. -.. -., 

. , " I I ·.. ~. 

•,- . 
.... · .. · .. 

KaHane ~ellTP?HHOI'O cneKT

mp~lll~!Ollllle' npoxo)K.rteHHe ·· 

>eMeHH 6binO · Mellbllle 6 MKCeK, ' . · 

• .. 

.. :-; ·,' . ,, .... 
·' 

~ . . .. 
'. 

3Hepi'eTH'leCKaSI Kanl16pOBKa UellTJ?OHHOI'O cneKTpOMeTpa OCyllJeCTBnSI- ·; ;· 

nacb c. noMOIUbiO y -HCTO'lHllKO~ H. UCTO'lHUKa ueiiTpOHC>B ( p 0 ..:. Be).' . 

· 3nepreT~'IecKoe pa3peurenHe no npoToHaM oT.rta'lu 6bmo ··(nonuaH uiupHiia 
' . - " . . -~ ; . ' . . . . 

na rionOBUHe_ BbiCOTbi): fi.E p =300 K9B .nnSI E p =2 M9B u .. .f;'E 'P =450 KaB_· . 

- .nnSI _ E ~- =10 MaB. A6conroTHaSI TO'lHOCTb onpe.nen~u~SI anei'peTu'lecKoii lllKa;... .. 

.. ,Jlbl .J:_7% • 

KaTyllJKa .rtnH nony'leHHSI Mai'H11THOI'O ·nonH c uanpSI)KeHHOCTbiO OKono 
,. . . . . 

200Tc COCTOSina H3 Tpex 6nOKOB, Bbillle H Jllf)Ke M11llllaHII pacnonai'aliUCb 

. OCHOBHbie 6nOKH C 6onbiiiOll TOrillJHHOll 06MOTKU, a B nnOC~OCTII · UeiiTpOHIJOI'O 

. . . ·. . . . . . 2. . . 
-~ AeTeKTOpa pacnonai'anacb TOHKOCTeHHaSI-~KaTylllKa (2 I'/CM ) , 

H eo.nnopoAHOCTb nonSI: no- o6'beMy · Ml1llleun I_Ie npeBbilllana ::!:.2~ Ha6op 

CTaTHCTHKI1' npOH3BOAUJlCH B Te'leHHe 8 ceaHCOB. AnH. cny'laH K8JlbUHH H 3 ce-

8HCOB Anll cepbl, Mai'HHTHOe none 11Meno 3Ha'leHHe B iHITepaane, OT 180 AO 

240 I'C H. nepUOl,ll1'leCKH MeHSinOCb no 3HaKy AJISI 11CKJl!O'leH!Ui CHCTeMaTH'le- . 

CKHX noi'pelllHOCTefi, 

3aaucnMOCTb. ctieTa npoTonoa OTA8'111 N f1( t 1 ) B 3aAaHHOM anepre-

TH'leCKOM HHTepaane 

Cb!B8eTCSI Bblp8)KeHHeM 

f1 . OT BpeMeHI1 nocne OCTaHOBKH ll . -Me3ona o_nn-

(1) . 

I'Ae· . , t 1 ·-. ~-- cepeAUHa · · i -I'O HHTepBana BpeMe!UIOll lliKB.nbJ1 

BO npoTOHOB oTAa'ln · B nyne apeMenn, . r - apeMH )KH3HH iMIOOHa, B ilellJeCT-

Be, B .. - H3MepSieMbiii _Koacpcpiii.menT ·acnMMeTpnn ilnsi 3aAaHHO~Q--~Hepi'eTn-.. . . " . . ., . . ~ . . . . 

'leCKOI'O H!_ITepaana,. w :- qacToTa npeueccnn cnnna MIO-oHa B 3a.rtaHHOM 

M8I'HHTHOM .nOJie, · 0 cpa~_a npeueccnn, 

.. napaMeTpb! A/1. • r, . B, 11 

C .. - cpou cny~aiiHbiX coanaAeHI1ii, 

C onpeAenHnHCb -.C nOMOIUbiO 38M 

MeTOAOM H8UMeHbllli1X KB8):lp8TOB AnSI K8)KA0I'O .113. 11HTepaano~ f1 . ,• 0THO-

JJ,IE;lHHe A I C U3MeiiSinocb oT ~20 AO 10 'npu yaenuqen1111 
.... 

E P oT 2 Ao 17Maa. 

·. 

--:. 



I. 

BpeMSI )KH3HH llnSI Ka)Kaoro ~ B npeaenax :aKcnepnMeHTanhHbiX norpern-

aocTefi (;!:.3%) coanaaaeT. (anSI cep61 Ji KanbUHSI) c aaHHhiMH apyrux usMe-
_115/ . 

peHHll • H aqanbHaSI ¢asa npeueccuu (} HSMepSinacb B oTaenbHOM :aKc-

nepHMeHTe H3 aaHHbiX no yrnoBOMY pacnpeaeneHHIO :aneKTpOHOB 11--pac-

naaa H npu o6pa6oTKe aefiTpOHHbiX cnyqaea aa 3BM He aapbllpoaanacb. 

,llaHHbie anSI Ka)Kaoro H3 CeaHCOB OTKnOHSIIOTCSI Ha BenH'IHHy 1 onpeae-

nSieMYJO Cl'8l'J:I:CTH'leCKHMH norpelliHOCl'SIMH·. ,llnSI BCeX HHTepaanoa ~ 
2 

aenH'IHHa X COOTBel'CTByeT 'IHCny CTeneHefi CB060ahi. 

PesynbTaTbi ll o6cy)KaeHHSI 

Ha puc. 3 u 4 npuaeaeaa saaHCHMOCTb H3MepSieMoro Ko:a¢¢uuueHTa 

acHMMerpuu B Ol'.8HeprHH npol'OHOB OTaa'IH 1 COOTBeTCTBeHH01 anSI cny<IaSI 

11 -saxaaTa B KanhUHH u cepe. 

lllupuaa HHTepaana anSI cnyqag KanhUHSI ~ =1 M:aa B o6nacTH 2-t13M:aa; 

~ _=2 M:aa u ~ =3 M:aa anSI aayx nocneaaux To"'eK ( EP =13,0 M:aa u 

E P ,;,14,75 M:aa) • .llnSI cny<IaSI cepbi ~ =1,5 M:aa ao BCeM auanasoue. 

Cpeaaeasaerneaaoe ( c yqeTOM annapaTypaoro cneKTpa npoTOHOB oTaaqu) 

saa<Ieaue aenH'IUHhl B anSI acero auanasoaa paaao B =+(0,0073;!:.0,0024) 

anSI cnyqag KanhUH5I H. B =+(0,0019;!:.0,0032) anSI cnyqag cepbi. 

C yqeTOM BenH'IHHbl OCT8TO'IHOfi nongpH38UHU ? 11 1 KOTOpaSI H3Me-

pSin8Cb no :aneKTpoaaM pacnaaa (a yc:noBH5IX perucrpauuu Y -nuKa B cneKT

pe ( y-n) -pasaeneHH5I u aanu'IHSI 6biCTpbiX coanaaeanfi · HMnynbcoa aefiT

poaaoro aereKTopa u cqeT'IHKa Ng4) nonyqaJOTC5I cneayJOIUHe saa<IeHHSI Ko:a~ 

¢uuueHTa acHMMeTpnu .. B 1 npuaeaeHHhie K 100% nongpusauuu 11 -Mesoaoa: 

B I P 11 =+ (0,035;!:.0,011) ang KanbUHSI u B I P11 =+ (0,015;!:.0 1025) anSI cepbi. 
/1-4/ 

3TH aenH'IHHbl MO)KHO HenocpeaCTBeHHO Cp8BHHTb C aaHHbiMH pa60T 

anH cnyqag Cepb1 1 llOCKOnbKY BKnaaoM HefiTpOHOB O'le~b Bb!COKHX 8Heprnfi• B 

aarneM cnyqae H ang yKa3aHHhiX. pa6oT MO)KHO -npeae6pe"'h. 
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0 2 .4 6 8 10 Ep[MeV] 

Puc. 4, 3aBHCHMOCTb H3MepSieMofi BenntiHHbi KoaclJqmuneaTa acHMMeTpHH B 
B yrnoBOM pacnpeneneHHH HefiTpOHOB ( M- -3aXB8T B Cepe) OT 9HeprHH 

npoTOHOB oTnatiH E P • 

12 

PeaynbTaTbi naaaoro ~ 

ypOBHe CTBTHCTH'IeCKOH TO'I: 

Ha6niDneHHH 3H8'IHTenbHOll 0 

npu M -aaxBaTe B cepe: 

8/ P =-(0,21:!;_0,06) Ha nop 
M . /81 

Ha nopore E P =5 MaB 

.; l13MepeHHOe B H8CTOSII 

f IlpOTHBOpe'IHT. COBpeMeHHbiM 
I . . 
l 

I 
l 

' 

I. 

l 

' 1 

I 
' l 
I· 
L 

C'IHT8Tb 1 'ITO B"uccnenyeMO 
' _117/ .· .· 

· Hllll npSIMOH MeXaHH3Mbl 
/18/ 

TOB cnenyeT 1 'ITO B 9T< 

HefiTpOHbi "ucnapuTenbaoro" 

PeayllhTaTbi,· nonytieHHbie B 
/56/ 

pa60T 1 
, IIOCKOllbKY IIOCJl 

_19/ 
run • 

1. l13MepeHa 38BHCHM< 

pacnpeneneHHH HefiTpOHOB o 

9Heprufi npOTOHOB OTna'IH 

( cepa). 

2, EnuaKoe K ayniD 3f. 
/1~3/ 

peaynbTaTaM pa6oT , r 

UaTel!bHOro 3HaKa Ha HH3KO 

3, I1aMepeHHbie ·B aac· 

BbiBOnaM COBpeMeHHbiX MOn< 



32,S 

8 10 Ep[/1/eV] 

,a<jJ<jlnrmenTa acn&iMeTpnn ' 8 
3XBaT B cepe) OT auepi"HH 

PeaynbTaThi Jlanuoro aKcnepnMenTa aa cyruecTBenuo 6onee nhiCOKOM 
/1-3/ 

yponHe CTaTRCTHqeCKOfi TOqiiQCTll He llOJlTBep~JlaiDT BbiBOJla pa60T . 0 

Ha6nroJle!IHll 3HaqHTenbHOfi OTpHUaTenbHOfi aCRMMeTpllll B nbineTe HefiTpOHOB 
. /1/ 

npn !l -aaxBaTe B cepe: 8/P =-(0,36±.0,13) ua nopore EP =3 Man 1 

8/P =-(0,21±.0,06) ua nopore ll E P =4,5 M::m
121

, 8/P,=- (0,23±.0,09) 
ll . /3 I ,. 

ua nopore E P =5 MaB • 

HaMepeuuoe B uacTonruefi pa6oTe 6n~sKoe K uynro auaqeune 8 ue 

npOTHBOpe'IRT COBpeMeHHbiM TeOpeTR'leCKllM npeJlCTaBneHRRM1 Jla~e ecnn 
/16/ 

C'IRTaTb, 'ITO B nccneJlyeMofi o6nacTn aueprnn JlOMHI!npyroT peaouanCllbifi 
_117/ " 0. 

nnn npnMon MexaunaMbi ncnycKannn. uenTponon. JlHaKo na aKcnepnMen-
/18/ . . 

TOB cneJlyeT 1 'ITO n aTofi o6naCTII aneprnfi 3118'1HTenbllbifi nKnaJl ni!OCRT 

nefiTpollbi "ncnapnTen~:>noro" cneKTpa, nMerorune naoTponnoe pacnpeJlenenne. 

PeayncTaTbr,· nonytJeHHbie n nacTonruefi pa6oTe, He npoTnnope'laT· JlaliHbiM 

6 
/5,6/ -

pa OT 1 llOCKOnbKY nocneJlHiie OTIIOCRTCR K nefiTpoHaM BbiCOKiiX anep-
_19/ 

I"11ll 

BbiBOJlbl 

1. HaMepena aaBncnMoCTb Koa<jlljlnmenTa acnMMeTpnn B n yrnonOM 

pacnpeJleneunn nefiTponon oT . il-.-aaxnaTa n cepe n Kan~:>unn Jlnn JlHanaaona 

aueprnfi npoTonoB oTJla'ln E P =2-t17 Man (KanbU11fi) 11 E P =2,5-t10 Man 

(cepa). 

2. BnnaKoe K uynro ana'lenne B Jlnn cepbi 11 KanbU11R npoTnnope'lnT 
/1-3/ 

peaynbTaTaM pa6oT , I'Jle .6bma o6aapy~ena 6on~:>man acnMMeTpnn oTp11-

uaTen~:>noro anaKa ua H113KOM nopore perncTpaunn uefiTponon. 

3. HaMepeHIIbie · B nacTonruefi pa6oTe ana'lennn B_ ne npoTnBope'laT 
_11617/ 

nhiBOJlaM coBpeMeH!IbiX MoJlenen ' Rtlepnoro !l -aaxnaTa. 
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