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Pa6oTa :ablIIOJIHeHa :a Epe:aaHCKOM cJ)11avrqecKOM L!HCTHTyTe. 

Hay'!Hblii PYKOBO'ALIT~Jib 

'!JieH-KOppecnoH'A6HT AH ApM.CCP r.A. BapTaneTHH 

OcJ)l11\lil8JibHble onnoHeHTbl: 

'AOKTop w11a11Ko-MaTeMaTL1'!eCKL1X HayK T.~. AcaTL1aH11, 

KaH'AL'l'AaT cJ)L1a11Ko-MaTeMaT11'!ecK11x HayK ID.M. 3aJ111e:a • 

Be'Aymee npe'ATIPKHTHe - XapbKOBCK.lltt w11a11Ko-TeXHH'!ecKHtt HHCTHTyT. 

A:aTopewepaT paaocJia.H II 11 I975 r. 

3auu1Ta 1111ccepT81\mi COCTOllJTCH "--" I975 r. 
Ha aace'AaHHH Y'!eHoro Co:aeTa Epe:aaHCKoro w11a11qecKoro L!HCTHTyTa. 

c ].tl1CCepTa1111e~ MOJltHllll' OSHaKOMHTbCH B 6116Jiff OTeKe E~H. 

0T3b!Bbl B :i.tBYX SKSeMTIJIHpax npOCl1M Bb!CJiaTb no a'Apecy: . ' 

375036, Epe:aaH,36, yJI.MapKapHHa 2,y'!eHOMY ceKpeTapm E~M. 

YlfEHbl~ CEKPETAP1 COBETA, 

KAH~M,llAT ~~SMKO-MATEMATMqECKll!X HAYE 

/B.A.lllAXEA3fill/ 
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BsavrMo'AeMcT:aHe woToHo:a Bb!COKHX aHepr11tt_c a:i.tpaMM noa:aoJiaeT 

HCCJIO].tOBaTb,KaK CBOWCTBa SJIBMOHTapHb!X '!aCTHI\ ' TaK 11 CBOttCTBa 

H CTPYKTYPY caMoro H'APa• 

He:imrepeHTHOe tlJOTopoll('AeHHe Jr::r_ MOSOHOB Ha H].tpax 

)'A-1":; A~ 

KaK BnepBble OTM6Tl1JI P. rJiay6ep [I} , '!YBCTBl1T6JibHO K paSHHI\B .. 
pacnpe:i.teJieHH~ HeHTPOHOB H npOTOHOB B no:aepXHOCTHOM CJioe, T.e. 

K HOHTPOHHO~Y pacnpe'AeJieHHIO, T.K. npOTOHHOO,B KaKOW-TO Mepe, 

113BBCTHO L 
2] • 

MccJie:i.toBaHHe pacnpe].teJieHHH HettTpOHOB, B oco6eHHOCTH, B 

H:i.tpax c 60JiblliHM HX 1136b!TKOM, He06XO].tHMO ,l{JIH: 

noH11MaH11H CTPYKTYPb! H:i.tpa, 

nocTpoeHHH OilTl1'!6CKOro IlOTBHI\HaJia H:i.tpa, KOTOp!iUi HCilOJibay­

eTCH npH Bbl'!HCJieH1111 paaJIH'!HhlX xapaKTep11cT11K npouecco:a .H;Ztephoro 

paccenHiu1, 

onpe'AeJieHl1H noJIHhlX ce'!eHl'I~ HecTa611Jt:&HblX '!acT.111\ no pac.cen­

H1110 B 11].tpe, 

11ay'!eHHH npouecco:a aax:aaTa 11 ;iui. . ---.... 
"-, 
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PesynhTaThl pa6oT, nocBameHHNX HccneAoBaHHIO HeilTpoHHoro 

pacnpeAeJleHHH B THJKeJINX flAPax no· pacceHHHIO ff-MeSOHOB [3,4 ,5{ 

nei!TpOHOB f 6] , npoTOHOB l 7J H AaJKe ~ -'!aCTMU [BJ no 

saxBaTy /(-[9] ' ii {IO] oKa3aHl'lCh HeCOBnaAaIOmHMH MeJKAY codola. 

8KcnepMMeHT no HeKorepeHTHOMY !lJOTOpOJKAeHHIO :;+ • npoBeAeliHhlil 

rpy nnoll SL/I( [IO B I969 r. AaJI peaynhTaT, KOTOphll.t npoTHBope­

'lMT BCeM 'APYrHM, OAHaKO TO'!HOCTD ero OKasanach HeYAOBJleTBOpH -

TenhHol.t. HecKOJlhKO noaJKe B I97I r. rpynna E~~ BhlnOJ1HHJ1a noAod-
r · n 

Hblil axcnepHMeHT, HO npM donee HH3KOil aHeprHM ( 3 H 2 raB)~I2,l3j, 
KOTOphlli no'ATBep;itHJI H YTO'!HHJI peayJihTaT SfAC. 

B AMccepTBIUJH saTpar11na10TCH Bonpochl, xaca10m11ecfl aKcnepH -

MeHTa E~~ ; B Heil TaKJKe, y'lHTHBaa HeKoTopble oco6euHocTH aAPOH­

Horo H qioToHHoro BaaMMOAel.tcTBl'lli c HApaMM, Bh\HBJIHIOTCH BOSMOJKHhle 

npM'!Mlihl paCXOJK;iteHHH peayJlhTaTOB H IlOKaaaHO, '!TO HMeIOmHeCH 3KC­

nepHMeHTaJlhHh\e ;itaHHh\e IlO moTopoJKAeHMIO JT; [I2] l'l norno~eHHD 
.:n-+[5] nosBonmoT oueHHTh cpasy ;itna napaMeTpa HeilTpoHHoro pac­

npe;iteJleHHH B HApe CBl'IHUa. 

,1ll'lCCepTaUHH COCTOHT HS BBe'AeHHH, 'IeTblpex rna:s H aaKJIKJ'!eHHH. 

B rnaBe I, co;itepJKallleil odsop JIMTepaTyphl, onMCbtBaeTCfl 11anecT­

Hhlil MeTO'A HCCJie'AOBaHHH pacnpeAeJleHHH sapHAa no pacceHHHIO aJieK­

TPOHOB. IlpMBO'AH!Cfl qiopuyJla pacnpe'AeJieHHH ~epMH (MHOr,&a 

ee Ha3h\B8!0T pacnpe;iteJleHl'leM CaKCOHa-By'ACa), KOTOpaH Tenep!i HBJIR­

eTCH HaHdOJiee ynoTpeoHTeJihHOl.t 

.P(t} - __ fi..;....o --
- .J+ e:x:.,o -z;_R (I) 

B Heil fi . -IlJIOTHOCT:& B ueHTpe HApa, ~ -pu.~MYC IlOJIOBHHHOl.t 

nJIOTHOCTlll, T.e. TO paCCTOHHMe, rAe IlJIOTl!OCTD panHa I/2 _,Po ,a-

'f 

} 

' ~ 

' 
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IDaKTOP ;itH!lJWYSHOCTH, xapaKTep11sy10m11Ja TonmMHY 'AMID!ID'aHoro cnoa t . 
BeJIM'lHHa i onpeAeJIHeTCfl KaK paccTOflHHe, Ha KOTOPOM IlJIOTHOCTh 

cna;itaeT OT BeJIM'lHHa, paBHO~ 90 % OT I!JIOTHOCTM B ueHTpe, ;ito IO%; 

t ::::. 4,40 a. 
y ff'APa CBHHua 8MnHpH'l6CKH~ paAHYC nOJIOBMHHOH IlJIOTHOCTH 

/{ = c /I~ =~.10 /I~';::.~ ::.-9° 
(2) 

cpe'AHeKBaApaTHqHh\Ja pa'AHYC: 

< "t1> ~ = .s; 4'2 r o, or 'P 

nap&ieTp 'AM®JY3HOCTM a.. = 0, S"V ?" 

CJIOH t = 2,4 ID• 

,a TOJimHHa 'AH@illY3Horo 

B 3TOil ~e rJiaBe ;itaHa CBO'AKa HeKOTOpblX OCHOBHblX peayJibTaTOB, 

noJiy'!eHHhlX B paaHblX padoTax, no.cBameHHbJX HCCJieAOBaHHIO Ill cpaB­

HeHHRJ Hei!TpOHHblX H npOTOHHblX pacnpe'AeJleHH~. 

EcJIH npHHHT:& 1 '!TO napaxeTplil 'AHIDWYSHOCTH He~TpOHOB H npoTo­

HOB li,7.lpa P8 paBHhl ah =a.I' ,To; 

a) Ha pa6oT no nornomeHHD a;a;poHOB B!ilCOKHX aHepr:11Ja cne.zcyeT 

Rn :::: I?~, 

Cl) H3 'AaHHblX no qioTopoJKAeamo. Rp> ~n 
B) HS K- M p -aanaTa 

~,,>~I' . 

( Ta6JI. II) , 

B TOM :ate COOTHOmeli:MH HaxO'AHTCfl COOTBeTCTBYIO~He napaweTpa 

;a;H®~aHocTH, ecJIH npe'ATIOJIOlltHTh Rn =Rp. 

B rxaBe 2 onMcaHa aKcnepMMeHTaJIIiHaH annapaTypa, npM noMomM 
KOTOPO~ npoBO;ltHJIOC:& HCCJie;itoBaHMe HeKorepeHTHoro @oTopo~;iteHHit 
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.:T"~-uesaHoB, ny'!KOBb!e 14 woHOBb!e ycJIOBl4H, B KOTOPHX pa60TaJia 

annapaTypa. 

HccJie;ztoBaHHe \I?OTopoJK:t:1eHl4H :Ir -MesoHOB Ha H,1\pax npo:ao:t:1H-

Jioc» B o6JiaCTH MaKCHMaJI»HOH, rpaHl4'1HOH SHeprllH TOPMOSHoro cneKTpa. 

Ilpl4. TaKOM Bb16ope SHeprHH BR]:leJieHHe npo~ecqa \I?OTOPOJ!tAeHHH Ha 

KBa314CB060;ztHOll HYKJIOHe JUtpa c ]:IBy;icqacT14'1HO! Kl4HeMaTHKO! CTaHo-

. Jll4TCH Jl031lOlKHlilM, ecJilll perl4CTpHpyeTCH 0,7.{Ha qacun~a ( .Jr -MeSOH)' 

napaMeTpli KOTOPOH, paayMeeTcf:I, ]:IOJIJKHbl 6b!Tb onpe]:leJieHH c Heo6-

XO]:IHllOH TO'IHOCT»lO. 

MarHHTHblit cneKTpoMeTp f I4J ,KoTopblit HcnoJI~syeTCH :!IJIH 

3TOa ~eJil4 9 COS]:laH Ha 6ase Tpex CTaH]:lapTHliX MarHl4THliX aneMeHTOB 

( pHc. I), ABYX KBa]:lpynoJI:&HblX 3Il4H3 /.;1 14 /J.Z (MJI-I6) H OTKJIO­

HHIOmero MarHHTa M (Cil-I2). 
JLng perHcTpa~Hlil qacTHU 14 onpe;n:eneHHf:I Hx 14MnyJIMa 1111eJiaCb 

cxe;11ynmaH annapaTypa: TpHrrepaae ct!eTqHKH ..s; S2 -& .rt ,nopo-
. V J I ~ . 

rOBblH raaoBNH qepeHKOBCKl4H C'leTtUIK c 'AJ!f:I OT;zteJieHHf:I npoTO-

HOB OT :Jr -M630HOB c ~ =2.Io-3. H .TPH ro]:IOCKOna 

~.t G'.z G}I5~ KalltAhlit 143 KOTOPblX COCTOHJI HS pH,1\a CIUiHTMJIJIHUlllOH-
J J 

HHX naJio'leK, coeAHHeHHHX c woToy¥HoJK111Ten111H. 06mee tiHCJio naJio-

tieK,co;ziepJKamHxca B ro;ziocKonax, cocTaSJIH~O 30 mTYK• 

Perl4cTp~14H qacTHUli ocymecTBJIHJiaCb npH ee npoxom;zieHHH 
' v 

qepea C'leT.1114Kl4 .f; >2 c SJ s't ,BKJIIOt,leHHlie Ha co:ana;neHHe. 
. I I J I 

HunyJibC COBna;zteHHH - TpHrrep OTKPNBSJI 11 BOPOTa11 MHoroKaHaJibHOa 

·aJ!eKTpOHHOi cxew, KOTOpaR nponycKaJ!a CHrHaJibl co C116T1114KOB ro­

.l!OCKOilOB. 

·AKcenTaliC cneKTpOMeTpa np14;; = 2,56 raB/C 6b!Jl paBeH 

II%. Ha noJiyBacoTe KPHllOH SG (p), KOTopaH onpe.neJIReT TeJ!ecHblit 
yroJI, 11 sax:saTaBaem 11 cneKTpoMeTpo11. 

' ,, 
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v 
G't!eTllHKH cneKTpOMeTpa ~ 5.2 C S3 S'~ 6blJll4 BKJIIO'leHa , , ,, ) 

qepea ;ztl4CKpHMJ11HaTOplil-\I?OpMHPOBaTeJ!l4 c qacTOTOH nponycKaHHf:I ;ztO 

IOO Mrru B 4-x 14 5-14 KpaTHb!e CX6Mbl COBTia;zteHHtt. IlOMi!MO STHX, 

14M6Jil4C:b CXeMbl, TIOSBOJlf:llOmJlle perMCTPlllPOBaTb CJ!y'laitHb!e COBna.neHMf:I 

no Kam.nouy HS Ilf:ITl4 KaHaJIOB ' ~ 5 ~ c ).1' 5~ • ' 
I / / / 

Bee cqeTtIHF.H Olil!Jll JllCTIHTaHH Ha onTJlltiecKyro a@weKTJIIBHOCT:& 

TIO;ll aJieKTPOHHblM rrytJKOM. S(W/eKTHBHOCTb TpHrrepHblX C"!6T'IHKOB 6b!Jia 

99,5 % 110 Kar.>,l.!OMY KaHaJiy, y qepeHKOBCKoro - 99% ' y rO;ztOCKOllil­

tieCKHX 97 %. 
GneKTPOMeTp 6b!JI npOKaJil46poBaH IlpJ/l IIOMO!lll4 nyqKa aJieKTPOHOB. 

Pe3yJI:&TaTbl pactJeTOB 14 HSMepeHMH·COBilaJIM B npe;zteJiax TOtIHOCTM 

HSMepeHJIIM ""' 2%. 
B 81\CnepJl!MeHTe 14CilOJib30BaJIHCb ;nBa MOHJIITOpa. 

IlepBbIH - STO KBaHTOMeTp, perHCTpHpyIOmJllM IlOJIHOe t!JIICJIO 8\I?@eKTHB­

HblX KBaHTOB Q ' npome.nmHx qepes Mltlll6Hb~ BTopott t Clb!CTpblit MO­

Hl4TOp, COCTOHmJllH Jll3 Tpex C116T11JIIKOB, TIO'AC06;11JllH6HHblX K COOTBeTCT­

llYlOlllHM cxeMaM,H03:BOJIH6T onpe,7.teJIHTb 'AOJill> IlOTOKa Q t KOTOpaf:I 

npomJia qepea 1mmeHb B JllHTepBaJI BpeMeH111, B Te11eHHe KoToporo 

CX6Mlil OTKpillTbl. 

HH@opMau;HH c roAOCKonoB ~HKCJllpOBaJiaCb Ha @OTOILlleHKe npH 

TIOMO!llH perHGTpMpyromeH \I?OTOKaMepbl P~K-5. ;l\Jrf:I aToro HaMH ocymecT­

BJieH Henpe;ztyCMOTpeHHblM B KOHCTPYKUJl!Jll P~K-5 lltAYlllillH peJKJ/lM pa60Tbl 

I{aMepbl [I6J 'CYIIIHOCT:b ROTOporo COCT014T B TOM, llTO 14CllOJI:b­

ayeTCf:I CTapT-CTOTIHOe ynpaBJieHHe 'ABJllraTeJieM \I?OTO!\aMepbl npJll HC­

XO'AHOM IlOJIOJK6HHJll P~K-5 c aaKpbITblM Ka:l\POBblll OKHOM. IlOCJie.l!Hee 

He06XO.itHMO 'AJ!f:I rrpe'AOTBP8.lll6HJIIH sacBeTKJll \I?OTOil3I6HKl4 npH ;n:JIJ/lTeJI»HOM 

OJll:Jll;ztaHJ/lH iutepHoro COOblTJllf:I • 
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TpMrrepHb!e cqeT'll'IKJll MaI'HllJTHoro cneKTpoMeTpa ..5~ llJ S. - ..) 

Jl!MeIOf no O,ll.HOMY IP8Y, a 5
1 

llJ S~ TIO ;zuia, T. Ko OHH npe,ll.Ha3HaqeHbl 

TaKJKe H ,l\Jlfl llJOTIOJl:&30BaHllJfl B CllJCTeMe "BpeMeHH npoJieTa". 

CBeTOBO,ll.bl B STlt!X cqeT'lHKax: np11KJie1.rnaJIJt1C:& K cn;lt!HTMJIJif!TOpaM 

nplt! noMOlllJll anoKCl'l;llHoro KJieH S,l.\-5. Hai.m paapac5oTaH npocToii Ka­

qecTBeHHblli cnoco6 npHKJie11BaHl4fl, noaBOJifllOlllllJM o6o~TJllC:& 6ea cJiom­

HblX npmcnoco6JieHHil, 'Aame B cJiyqae rHyTblX HJilt! Kpynaorac5ap11THb1X 
r '] 

CBeTOBO,ll.OB _I? 

IPOTOPOJK,ll.eHllJe ..JT+ -Me30HOB llJCCJie,ll.O:BaJIOC:& Ha CJie,ll.YIOllll'IX: Mlt!Jlle­

HflX: !l(CHz.-C); Be,, cl /le/ ~/ ./IJ/ p~ 
Kam'Aafl llJ3 3TJllX: MHllleHeil HMeeT paBHOMepHyIO TOJ!llll'IHY ( B npe,ll.eJiax: 

I + 2 % ) , paBHYIO "' O,I pa,ll.Hal:(llJOHHOil ;n;Jil!IHbl. 

Bee MHllleHllJ 6h!JillJ OT~IOOTJl!pOBaHbl llJ yKpenJieHbl Ha JierKO~ IIO,ll. -

Bl'll!IHOM pa.Me, KOTOpafl MOrJia npHBO,ll.l!IT:&Cfl B ,ll.BllJmeHHe H ycTaHaBJIM­

BaT:&Cfl B HymttoM Il03HUl!IH c He06X:O;D;HMOM TO'lHOCT:&~ ,ll.HCTaHUllJOHHO[Is.Z 

Bo3MOJllHOCT:& ClblCTpOM H TO'lHOli aaMeHbl Ml!lllleHH TI03BOJifiJ!a ooy­

ll\6CTBJIHT:& B npou;ecce 3KCTI6PJllM6UTa nepl'IO;D;llJ'16CKl!lil KOHT.[JOJI:& aar•­

pyaotIHblX xapaKTepl'ICTl'IK IPSY H aipEeKTMBHOCTl'I cqeTa cx:eM nyTeM 

nepex:o,ll.a Ha yrJiepO,ll.HYIO MllJllleH:&, KOTOpaH;TIPl'I paBHOil c ;n;pyrl'IMH 

pa;n;llJan;MoHHOil ,ll.JIMHe,co,ll.epmMT 6oJI:omee 'll'ICJIO H;ziep (KpOMe Be) l'I 

TI03TOMY HCTIOJI:&SyeTCfl B KatieCTBe CTaH,ll.apTHOro llJCTO'lHllJKa· qaoTHJJ; 

npH npoXOlll,ll.eHllJH qepea ~ee HOPMl'IPOBaHHOrO qllJCJia a!MJeKTHBHblX 

KBaHTOB TOpM03HOro manyqeHHfl. 

9KcnepHMeHTbl c \lJOTOHaMH TopuoaHoro HaJiytieHHfl, npox:o,ll.HT 

B THEeJiblX woHOBblX ycnoBHHX. qTOClbl oBeCTH K MHHHMYMY Bpe;n;Hoe 

BJIHf!Hl'le neperpyaoK i:l\9Y Cl:WIH npllJHHTbl CJie,ll.yIOIJll'l6 Mepu: 

"' 
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I) OTo6paHbl (J)8Y c MaJib!M ypoBHeM "myMoB". 

2) CtreTqHKH ClblJIJll o6rrnceHbl aamHTHblM cJioeM 6eTOHHblX H CBllJH­

J.iOBblX !\l'lpm1treM, B oco6el!HOCTH co CTOPOHbl 0 -nyqKOIIPOBO;n;a. 

3) 'Pac5011a11 lilHTeHCllJBHOCT:& r .:.ny•rna B Te!leHlile BCero 3KCIIepllJ­

MeHTa no;n;,ziepmHBaJJac;r, Ha TaKOM ypoBHe, 11TOC5bl aarpyaKa RalK;n;oro 

C'leTtIHKa He npeBbllllaJJa BeJIH'114Hbl, IIpH KOTOpoJ1 HatIJ4HaeTCff !10Tep11 

ClleTa, a ;ll;OJ!fl CJiyqaJ1HblX COBna;n;eHllJH He 6blJia dbl ClOJI:bllle 5-IO %. 
BeJIH'!lt!Ha pa6011eM HHTeHOI4BHOCTH y-nytrKa npl1 Ta.KHX ycJIOB14f!X 

COCTaBima I,5 .ro9 3/lJ/lJeKTHBHb!X KBaHTOB B ceeyH,ll.y, a aarpyaga 

ClJJHlKaMmero K MJ41lleHH C'l:eTtillJHa ClbIJia MeHJ:>llle 0,5 MrrJ.l. 

B rJiaBe 3 TIOKa3aHO,RaK ClblJla Bbl,l\eJieHa ;n;Byx:11aCTllJllHa11 peaKJJ;J4ff 

Ha KBa3llJCBOClO;ll;HOM HYKJIOHe 

-A' :YA -111- . 
.I 

B HeM TamKe npli!BO,ll.f!TCff peayJJ:&TElTbl H3MepeHHLi lil ;n;aHbl 3Ha!leHJ4ff 

napaMe~·poB HeMTpOHHoro pacnpe,ll.eJieHHH, ItoTOpb!e ClbIJIH lil3BJie11eHbl 

H3 3KcnepMMGHTa~:&HblX ;n;aHHblX. 

.l.\JIH npoBepKH npaBHJI:OHOCTH Bbl6opa ;ll;BYXtiaCTliltIHOW KMHeMaTHKlil 
+ ClblJla noJiyqeua KpMBafl BblXO,ll.a JT -M630HOB, polK,ll.eHHb!X B" H,ll.pe 

yrJiepo,ll.a, B aaBHCHMOCTllJ OT llJMTIYJI:&Ca M630Ha npH Ey =2,95 raB 
IT hiu./( 

( p14c, 2 ) • MaMepeHHH npl'llllJioc:o BeCTlil cua11aJia np14 cpe;n;HeM per;ic-

Tpl'lpyeMoM HMIIYJIJ:>Ce ji =2,56 raB/c, 3aTeM IIPH ft =2,27 raB/C. 

CnJiolllHaH K'pHBaH, nepexo,ll.HlllaH B nyHKTlt!pHym , 6hLl!a paccqnTaHa ;n;JIH 

;n;ByxqacTHtIHOJ1 peaKJJ;MllJ 110. KBa3llJCBOClO,ll.HOM HYKJIOHe J-/', _:Jr..; h 

c ytieToM aKcenTaaca cneKTPOMeTpa ( II%), iJ.iepMl'leBaKoro MMnyJI;r,c-

Horo pacnpe,ll.eJieHHfl HYKJIOHDB B H;n;pe c ?n. .... ~ =200 M3B/C ' 

nonepetIHblX paaMepoB IIY'l:Ka B o6JiaCTllJ MMllieHH, ,ll.l'l/lJWepeHn;llJaJIJ:>HOro 
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It./ 

ac»WeKTllllnlOro ceqeHHH ~OTOpOJK;ll8HHH 1r"+-Me30HOB Ha npoTOHe, 

BSHTOro l/13 pa60Tbl [I9] • M TOpM03Horo cneKTpa c E,.. =2,95raB. 
v "''"' 

CneKTP TOpM03HOro ManyqeHMH 6b!JI nonyqeH B peaynbTaTe M3MepeHM~ 

aHeprMM El npl'I noMo~M naplioro cneKTpoMeTpa. 

Wa pMCYHKa 2 BM;llHO, qTQ 3KCneplllM6HTanbHbl6 TOqKM, HaqMHaH 

c HeKoToporo 3HaqeHHH f,- ( BepTMKa.JlbHaH nyHKTMpHaH XMHlllfi }, 

no;llHMMaIOTCH BWll6 ropMSOHTanbHOll nyHKTMpHOM KpMBOii' '!TO CBM;i:teTeJib­

CTByeT o BKna;lle Heynpyr11x KaHanoB. TaKMM o6paaoM, AManaaoH MM­

nynbCOB tiaCTMU, KOTOpbill COOTB6TCTBY6T ;llBYXtiaCTMqHo.M Kl/lHeMaTHKe, 

npOCTlllpaeTCH OT ·B6Xlll'!MHb1 1 Ilplll6Xl/13l1T6n:&HO paBHOi 2, 7 raB/C, ;i:tO 

2,45 raB/c ( nyHKTMpHaH npsMaR), T.e. coBna:i:taeT c :i:tManaaoHou 

iu.mynbCOB "aaxBaTb!BaeMb!X11 cneKTpOMeTpOM, ecn11 OH HaCTpoeH Ha 

~ = 2,56 raB/c. 

IlpoBe:i:teHHble no MeTOAY MoHTe-Kapno pacqeTbl noMorxM onpe;i:te­

HMTb ;i:tManaaoH 3Heprlll~ ~Er B cneKTpe TOpM03HOrO H3XY1!6HlllH, 

"aaxBaTb!BaeMWi" cn.eKTpoMeTpOM, T. e. E J" =2, 85 ± O, 07 ra'!l. 

fl/= 0,58 ± 0 103 (raB/c) 2' M BeJrnqirny a6como:::uoro ce'!eHl'IH 
+ 

@OTOpOE;i:teHHH no ql/lcny aaperMCTPHPOBaHHb!X cneKTpOMeTpOM Jt -Me-

30HOB. 
-r+ . 

Ha:uepeHMH Bb!XO;i:ta J1 6Nnl'I npoBe;llelibl npH E~ =2,95 raB _ um~ 

lll /i: / = 0,58(raB/c} 2 . , aaTel4 MarHlllTHble axeMeHTbl cneKTpoMeTpa 

6blJilll nepenOXIDCOBaHbl H B TeX JKe ycxOBlllHX npOBO;llHXHCb H3MepeHlllfi 

c :Jr"- • BbiXO;ll I- no11TH B TPH paaa MeHbme - '1T+. 8To Blll;llHO 

l/13 Ta6HMUbl I, KOTOpaa npe;i:tCTaBXH6T H3MepeHHble ;lllllWW6P6HUHaHbHbl6 

aqJ!l>eKTlllBHbl6 C6116Hl/1H Jr+ -Me30HOB M OTHOW6HH6 npHBe;i:teHHblX ceqe­

HHtt o6pa30BaHHH .,- H fr+ • Ilocxe;i:tHee TaKJKe :i:teMOHCTplllpyeT 

p.wc .. 3 • 

fi 

·1 
i t> 

:- 9 -

1'13 Ta6nHUhl I lll pHcyHKa 3 BH;lllio, '!TO nplllBe;lleHHoe OTHomeHMe 

ceqemdi 

. ..L. "'" / . . /J = N dt, {/',I -r-/f') 
"( . .1. . '.fl' 

~- 4t: "' . 
(3) 

nocTOffiiHO ;!\Xa H:i:tep Be, C , ill, ~ · H y11eHDI11aeTca y ~ M P-1 
TaKoe IlOB6;ll6HHe OTHOllleHMH (( He M6HH6TCH, 6CXJ4 yBem'lql/lTb SHep-

rMID E,r,.,,.1- ;llO 3,I raB, T.e. Ha ISO MaB ( Taon. I lll PHC. 4)/. 

npH npeJKHeM aHat1eHHH cpe;l\Hero HMnynDCa I' =2,56 raB/c. 

IlO-Blll;llHMOM;V, IlplllM6Cb HeynpyroCTl'I, KOTOpaH IlOHBXHSTCH npH STOti 

3Hepr;m, 61ll6 HaCTOllbKO ua.aa, qTo He l40JK6T l/13M6Hl/1Tb OTHOllleHHe r; • 
3TOT waKT rOBOpl'IT 0 TOM, '!TO 6CXH OT;i:tSX:&HO ceqeHHe pog:i:te-

.+ -
HHH :Ji MH Jr B KaKoit-TO Mepe KPlllTHqHo K ToqHOCTH ycTaHOBKl4 

Heo6XO.zll'IMoro E"" , io OTHomeHllle Q MeHee qyBCTBHTeJr&HO K 
,,.,,~" 

3TOMJ'. 

HecKOJ!:&Ko noaJKS.,B I974 r. 6hlnH npoBe,1leHbl TaK~e M3Mepelilllfi 

npH El" =2,05 raB lll / ~ / = 0,58 (raB/c) 2 Ha yrxepo;lle H 
'"'"')I[. 3] 

CBHHU6 I - • 0TH0lll6HH6 q _COBilaHO c peayx:r:.TaTOM nplll 

E y =2,95 raB. 
um.i.i<. 

TaKHM o6paaou, Bee ;llar!Hble rpynmt E~M [I2,I3] H sl11cIIrJ 
rOBOpHT 06 l/13MeHeHHH OTHOilleHl/lH (( 

HSl!llJIO c xerKlllMlll. 

Ha THlKBHhlX H;llpax no cpaB-

CooTBSTCTBYIOlllaH o6pa6oTKa noxyt1eHHblX peayx:r:.TaTOB noaBox;ixa 

C,1lenaTb cne;llYIOlllllle Bb!BO;llbl: 

'a) y JierKHX a;nep Be, C , ,,1e, Cu pacnpe;!ienea1ur nxoTHOCTlll 

H6HTPOHOE l'I npOTOHOE O;!\HHaKOBbl; 



,. 

- IO ~ 

6) ecn111 npe1.1rrono~111T:r:., qTo yMeHbmeH111e OTHomeHlll.H ~ y 

./' c v"-~ 

TH~eJib!X a;ztep ~ 111 Pf c:airna.ao c cyl11eCTBOBaH111e1.1 paaHoCTlll napa­

MeTpo:a HeiiTpOHHb!X ill rrpoTOHHblX pacrrpe;t1eJieHi11l1, TO y 1J 111 Pt' 
11..p> ,e

11 
rrp111 a,, = a..p ( Ta6JI. n ) . 

B rna:ae 4, yq111Tbl:aaa HeKoTopb!e oco6eHHOCTlll a;ztpoH-a;ztpoHHoro 

Ill WOTOH-a;ztpOHHOrO B3aHMO'AeiiCTBlllH, Bb!HBJIHIDTCH B03MO~ble rrp111q111Hbl 

pacxom;zteHllla peayJibTaTo:a. 
+ r12J _ 15] 

8Kcrrep1111.1eHTbl no <]oTopo~eHHJO Ji '- n noi:.nomeHlllD .JT.f. L 

HBJilllOTCH Ha1116onee qyBCTBl/IT6JlbliblMlll K pacrrpe;zteJieHlllID npOTOHOB Ill 

ael1TpOHOB 1 Kam;ztb!l1 111a HIDC 6b!JI rrpo;zteJia.H 1.1:aam;ztbl 111 co:aepmeHHO paa­

HMMlll rpyrma11111, np111qe11 pe·aynMaTbl rroBTops:.n111cb. iloaToMy AJIH Bbla:a- ' 

JI6HlllH np111q111H paCXO~'A6HlllH peayJibTaTOB y;zto6HO Ill npaBlllJI:bHO rrp111B­

Jie'tlb 'AJIH paCCMOTpeHl1!H B03MOlltHOCTlll Ill peaynMaTbl l/IMel!HO 8TlllX /.IBYX 

8KCllep111MeHTOB, KOTOpble ,KaK 8TO noKaaaHo, OTJil/lqaIDTCH rJiy6111Hol1 

11 npo111ynb!BaHlllH11 H;tlpa. 8TO 03Ha'l!aeT, 'l!TO lllH\IJOpMaitlllH 0 pa3HlllJt6 

ITJIOTHOCTett Heli!TpOHOB Ill rrpOTOHOB rrplllHOClllTCH c pa3Hb!X rny6111H flApa, 

T.e. llJIOTHOCT:D Heli!TpOHOB ..,Ph ('z.) orrpe;zteJil'!eTCfl B ~yx pa3Jll'Jtl­

HblX '06JiaCTHX pa;zt111aJI:r:.Hol1 nepeMeHHol1 i_ pacnpe;zteJieHlllH ~ep1.1111 

) .J:n 
Pn /-z. = 1 + e:x...p 't- Rn • 

a..l"I 

(4) 

ilo;t106Hoe o6CTOHT8JI:DCTJlO Il03JlOJifl6T lllHTepnpeTlllPOBaTb rro.nyqeHHble 

peayJI:&TaTbl no-HOBOMy,:acne;ztcTBllle qero yno1.1111aa:au1111eca np0Ti11:aope-

q111a peay.nnaTOB KamyTCH HecocToaTeJI:r:.Hbllllll. On111caH111e pacnpe;zte-

JieH111a ttyKJIOHOll :a a;ztpe - 'AByxnapaMeTp111qecKoe ( R 111 CL ), a B 

8KCrrep111MeHTe, llYBCTBlllT6JlbHOM K pa3HlllJt6 pacrtpeAeJieHlllii TOJibKO 

·1 
I: 

• 

- II -

B O;L\H0!1 OclJiaC1'111 nepe.~eHHOL! 't ·' .1113L!Gp.HeTCfl O;ztHa 1112 81'11.lC 

:aeJI111q11H, noaTOMY JIJ06ott Ma aT111x napaMeTpoB onpe1.1emre:i.•ca npu 

aaAaHHOM, npo1rn:soJ1:r:.HoM aHaqeam1 ;ztpyroro. PeayJr:bTaTbl aKcrruf~I-

M6HTOB OKaaaJIMCb Heo;zurna11:0Bbl14lll, T.K. ,llaHHble SKcrrepHMGH'rOB 

paccMaTpHBaJIHC:b Heaam!ClllMO. 11:cnoJib3YH COBOKYITHOCTb ;ztaHH1iX 

;ztBYX ( HJUI 6oJiee) pa3!1blX a1wrrep111MeHTOll, :(tOTOpb!e qy:acTBl1T6JibHbl 

K pa3HlllJt6 f!JIOTHOOTeJ;i HeilTpOHOB Ill npOTOHOB B /.IBYX pa3Jil1l!Hb!X 

o6JiaCTHX pa1.1>1aJI:r:.Hol1 nepe1..errnol1 'Z.- pacnpe;zteJieH111a <l>epMH, 

MOlitHO Hal1Tlll cpaay ;zi;:aa napaMeTpa pacnpe;zteJI8HHfl Hel1TpOHOB ' 

Y.liOBJieTBoparoll.\HX a11:cnep>1MeHTaJI:&ImM ;ztaHHhlM. OI.\eH01rnhle BeJIMqHHbl 

8THX napaMeTpo:a paBHhl CJIGAYIDllll1M aaaqeHHHM: 

Rh=6,1~'P; a,,::::o,ri 93 

B § 3 qeTBepTO~ rJiaBbl TIOKa3aHo, qTo 1113M6HGHllle OTHOfil6HHfl 

nplllBe,lleHHb!X ceqemil1 HeKorepeHTHoro (f!OTOpOllt,Zl;GHHH .Jr+ Ha T.H­

JK63lb!X l'l,lipax no cpaBHeHHID c JierKHMH B 1<aKcl1-TO Mepe MOlKeT 
0 . 

aa:a11ceTb OT crreitM(f!111qecKoro BKJia;zta ~ -Me30HOB :a ceqea111e 

(f!oTopom;zteHlllfl Jr.+ • 0,llHaKO OH OKa3aJICH H63Haq11TGJibHblM np111 

8Hepr111111 E,; =2,85 ra:a. 

B aaKJIIDl!6Hl1H c(f!opMyJilllpOBaHbl OCHOBHble peayJI:r:.TaTbl 1.111ccepTal.\llll1. 

I.. CoaAaH MarHHTHbll1 crreKTPOMeTp c COOTB6TCTBYIDll.\6M AeTeK­

THPYIDll.leil H perHCTPlllPYIDll.leil annapaTypol1, c KOTOpb!M npoBe;zteHbl 

pa3JIH'llHOro po;zta KaJIH~po:aoqHhle 11 KOHTPOJIDHble 1113MepeH11fl c 3JI6K-

TpOHHbIM 11 :1'"-M630HHhlM nyqKa.Ml1. ~CCJI6;ztOBaHa pa6oTa ;zteTeK-

TOPOB B ycJIOBlllHX 6oJI:r:.nmx sarpyao11:. Hal1AeHbl onT111MaJibHble napa­

MeTpb! l1HTeuc111:auocT111 r}"-nyl!Ka Id aarpyaoK ;zteTeKTopoB. HaJialiteH 

1 
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KOHTponh pa3JIJ4qHblX xapaKTepHCTl'!K J"-nyqKa l'l pa6oTbl annapa-

TYPbl cneKTpoMeTpa. 

2. Ilpli noKomH.MBI'HHTHOro cneKTPOMeTpa npoBe'AeH aKcnepl'!M8HT 

no iI!OTopom;n;ettliID 
rA-;r+I!' 

npH aHeprHH E;-l?UU< =2,95 raB H / t / = 0,58 (raB{c)
2 

tta f!APSX 

l!Je' c ' If.{' G,, ' A,,, • p~ 14 npl'l aHepr1414 E Y. =2 ,05 raB 14 <7 . /7 ,,,,..,. 

I :t' I = 0,58 (I'aB/c)2 Ha Mpax C 14 P-1. 

IloJiyqetto OTHomeHHe npHBe'AeHHblX Ha HYKJIOH ceqeH14lit iI?oTopolK-

'AeHr.rn I - a Jr+ 

J.. el" /J--,f. _. ;r-/IJ 
() - ..v dt. ft?. . • 

- i :ff ( y,+ --"> .#".f ~') ) 

y H'Aep /.fr_, C , '1e t Ct, OTHOlll8Hl'l8 a IlOCTOflHHO, Y f!;D;ep ~ 1 .f'd 

yMeHhmaeTCH ( TadJI. I l'l pl4c. 3). 
TipoBe'AeH KOHTPOJJbHbllit SKCnepHMeHT no ~OTOpom;n;eHHID npl4 

EY. = 3,I I'aB 14 H8143MeHHOM anaqeHl414 14MnyJibCa, COOTB8TCTBYID-
vma~ 

mero OCHOBHOlit TpaeKTOpl414 cneKTPOMeTpa, KOTOpbili noK83aJI, qTo 

OTHOllleHHe Q HeKpl'!T14qHQ K TO'lHOCTli ycTaHOBKH He06XO;D;l4MOrO 

E ,_ • ,,,. .. " 
3. Y nerKHX f!;zJ;ep 13e, C , ..te., &.,, pacnpe;n;eJieHHH HetiTpOHOB 

14 npOTOHOB COBITa'AaIOT 

/lh=f<p; a...h =CL/>. 

ECJIH npe;n;TIOJ!OlKl'!Tb, 'lTO yMeHhill8Hl4e OTHomeHHH ~ y THlK8JlblX f!;D;ep 

CBH3aHO c pa3JIHqHeM napaMeTpOB HelitTpOHHblX H npoTOHHblX pacrrpe;n;e­

JieHHlit, TO p·actJeTbl ;n;aroT 'AnH H;zi;pa PR: 

R;-Rn =0.,35 ± 0,13 <P' ~CJ!li rrpl4H.HTD a" =a,,= 0,545 ip., 

.. 

- 13 -
y 

MJll4 a/-lf11= 0,37. ± 0,13 qi npH ~=~ = I,14 A $ qi. I a ,l\Jlfl 

":1 COOTB8TCTD811HO RI'-/(,,,= 0,14 ± 0;13 <P ll 

a,. -au = 0,1~ ± 0,13 W· 

4. JilaMeHeHHe OTHOUieHHH npHBe:zteHHblX ceii:eHl1lit HeKorepeHTHOro 

QOTOpOlK;148Hl1H ;:Jr+ Ha TH~eJiblX·fl;zJ;pax no cpaBHeHHID c JierKHMH B 

HaKoli-TO Mepe MOJKeT aaBl4C8Th OT CIIe~l4qJHqec1rnro Brma,n;a /
0 

M830-

l!OB B ce'!eH11e ifJOTOpOlK,l\eHHfl Jr+. 

5. EcJJl4 rrpMHHTh, '!TO napaMeTpbl ;1414W\[;yanocTH nelitTpoHHoro 14 

npOTOHl!Oro pacrrpe,n;eJieH11lit B fl,l\pe Pt paBHbl au = a.I" • TO: 

a) 143 padoTno norJiomeHHD a;n;poHOB Bb!COKl4X aHeprl4lit cne;n;yeT 

R.;, ::::;ef>, 

6) 113 ;z\8HHblX no cJ.lOTOpOlK;z\GHl410 .7i:;:. 

!Cr>Ri-.) 
n) 143 /(- H f -saxnaTa 

R.h>R?. 
B TOM JKe COOTHO!l18Hlll4 HaXO;zJ;f!TCfl COOTBeTCTBYIOll\148 rrapaMeTpbl 

](MgQY3HOCTl1, eCJIH npe;l\TIOJ!Oll\14Tb ~h .:= .q,. 
YKaam:Hble TPM rrpol.\ecca qyncTn11TeJihHhl K pa3Hl4~e ITJIOTHOcTetl 

HewTpOHOB 14 npoTOHOB COOTB8T0TBBHHO B Tpex pa3JIHqHbJX QOJlaCTHX 

pa;1414aJI:&Hotl.nepe11.eilHOt1 "t. pacnpe;14eJJeHHH ~epMM 11 nosTOMY 110 -

llOJI:&30EaHl48 COBOKYITHOCTM l1M8!0ll\l1XCfl ,n;aHHblX .l\BYX ( 14Jll4 donee ) 

pa3jJJ4'!HblX SKCnepMMGHTOB TI03BOJ!f!8T oueuMTh cpa3y )4Ba napaMeTpa 

pacrrpe;zteJJelll4fl HeilTpOHOB R..,,, l1 a,, B H;14pe P.t 14, TaKl4M odpa-

30M,CHflTh cy~eCTBY!Oll\B8 npOTMBOpe'!Me. 
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PesyJi:oTaTbl, np1rne;n;eHHble _B .;n;110cepTal.\1rn, 6uJrn ;n;oJIOY.teHu Ha 

MeJK;n;yHapO;ZJ;HOM KOH1kepeHI.\IUI no !lJlil3MRe BblCOirnX aHeprMM lil CT PYKTy'pe 

H;n;pa B .D;y6He (1971 r.), Ha ceccMH OHCI> AH CCCP B JleHHttrpa,n;e 

(1975 r.) M ony6J1wK0BaHbl B JKypHaJiax 11 H,n;epHafl iJ!lil3MKa11
, 

11 Ilpwoopb1 

w TeXHwKa a1tc11epwMeHTa11 [)2 t 14, l6i-I8 1. 
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