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HanpaeneHo sa XVII Me*nyHaponayro KoacflepeHUHIO 
no cfJH3HKe Bb!COKHX aHeprHR (noanoH, 1-10 HIOnH 1974 r.) 

I 11HCTHTYT stnepHblX HCcnenoB8HHR H stnepaoR 
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nep:sxqHafl HBPOPKa~H~.o ~_.n+n-n° pacn~ax dHna aaper~ctpH

posaua c noKoi!I»D de~xn»Ko:soro xcxposoro cnexrpovetpa (pxc.I), 

~eRct:sy~ero B nyqxe neRtpanPHYX qactx~ cepnyxo:scxoro ycxopxtenfl. 

llpH 3tOM OCHOBHOI ~eXLD 3KcnepMYeHta dHJIO HCCJICAOBaHHC tpaHC

KHCCHOHHOR pereaep~KK ~,. K~- Meaimos npx &Heprnx BHme 
IO raB /I' 2/. Pacn~H K0- ~e30HOB, ltOtopae npoHCXO~HJIH B renme
BOK Od~eMe ~JIHHOI OltOJIO 9 MetpOB 3a pereHepatopoM (reoMetpHS 2) 

. . I 

perzctpzpo:sanHCP cneKrpoMerpoK no ABY» aapazeHHHK qacrz~a» 
(A 11 B). B xaqecr:se pereueparopa xcnoJP30Banac» rpexKerpo:soR 
~JIHHH 11 .. es~o, aanoJiiteuuas J:~KD :so~opo~o», a npx aadope cta
tHctll&ll dea pereaeparopa xcnoiP30BaiCfl MaKer pereaeparopa-llxme
ux, onaqeuHHR ~o q,op:saKyyila. Pa~n8Jtg ~_.n+n-n°, i<~~nf;,A<'1JI 
• 1<~-+nte+v x~eulf4>H~xp~:sanxc~o c nol.!oi!IJ.D noaHoro u aJiexrpou
u~ro ~ere:~ttopo:s. /'3, 4/. Bo speMR uadopa crauc'l:H'IecKHX AaHHHX 

Hanpa:sneBHe OOIR cneKtpOKCtpll'll8CKOrO llarHita K8HRJ10CP nepHOAH• 

qecER Ha npotHBOOOJIOXH08o 
Bca axcnepHKeRtaiPBaa 11nq,op11~Ha o 2,~ MHXAHOBax codurxR 

dHna aanxcaHa ua xarHHTBHe JteBtH. c noMOIIIJ.D nporpaYMH /5/ reo-

3 
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!I..OCIU OF 5MIIK OWIBEll5 

PHc.I. TipHHI.lHnHaJILHast cxexa pacnonoxeHHSl 3JieuenroB deetfl•n:

MOBOro HCKPOBOrO cneKrpoverpa Ha nyqKe HeiTPa1ll>HYX 

qacTHI.l. 

. FI, FII, GI, Gii - fO,ItOCltOnJiqecltHe · Cl.lHHTHJIJJII.lHOBHHe 

cqenHKH. 

A , AL' AR - aH.THCOBfia,ll;aTeJil>HYe Cl.liiHTJIJIJISll.lHOHHHe 

cqerqHKH, xcnoliL3JeMKe B rpxrrepe. 

M n , MI/3 - MOH~TOPH!ie cql!rqJI~. 

OcraJILHHe odosuaqeuHst no reKcry HJIK oqeBH,II;HH. 

4 
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390 '1,90 

Mt2 {Mev] 

PHc.2. Pacnpe,~~;enenHe 'Bcex pintoncrpyHpOBaHHHX codHTHl! no HH

BapHanrnoH xacce .~tBYX nzorioB. 

j 
~ 

jj 
·~· 

Pxc.J. Pacnpe,IJ;eJieHHe BC8X COd!iTHI no (·p~)2 • 
·samrpHxoBaHHHe codHTHJJ Y.ltOBJierBopJJmr xPHrepHHM ordopa 

"codHTHH ~-.TI~TI0 • CnJIOmHaSl KpHBast 1 Bal!,ll;eHHaSl MeTO,II;OK 

Monre-Kapno, onHCHBaer ¢on or nenrOHHHX pacna,~~;oB. 
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uetpHqeCKOit peKOHCTpyKnKH CO~HTHft Oano OT00paHO OKOJIO 970 THCBq 

coOatHR, xoropae uornH HHtepnperHPOBaT»CB KaK pacn~ K0-ue30HOB. 

Ha pHCYHKe 2 nOEa3aHO pacnpe~eneHHe 3THX CO~HTH! no HHBapzaHT

HOft uacce CHCT8UH H3 ~~YX 3apBX8HHHX DHOHOBo 3~ec» B~HH TpH DHKa, 

coo~BeTCTBYlliJlHe: nepBalt - K.5n' Bropol - Ke3 11 KJl~ 11 rpenft -

K2 n THn8Jl pacn~a ~-:u:esciHoB. 
OrOop coOarHft nepBoro rzna npoBe~eH c nouo~»ll npone~ypa, onx

caHHOft B pa6ore 161. ITpe~nonaraa, qro Bee ~oOarxa npe~craBJIBllT 
nepBHft nn·pacn~a ~-:U:eliOHOBt Wi BliqHCBHJIH KBMpaT· llllilYJl»Ca 

( 
2 Z · .t ):lt /, Z Z /. ! nZ 

(
0

r\.2_ Mt<-f1n·-Ni2- -'1M1z Mno-7fth:..r~ 
loj - 1(M~+fl/'') 

r.n;e MK H Mn• - Jlacca noxoa xaoHa H Hel\rpan:r.Hor? nxoHa, Pt-

H M.1.z- nonepetJHHit HllllYJll>C · H _ilacca sapaxeHHHX qacrxn, HHTep-

nperHpyewx xax nHOHH, c.I. Ha pxc.3 noK&aaHo pacnpe~eJieH!Ie 

I49,5 THCfltJ C00HTH! B 3aBHCX:U:OCTH OT (P~)2 , y~OBB8TBOpB~ KpH

repHBU: I) roqxa pacn~a neXHT BHYTPH pacn~Horo oo~e:u:a, 

2) M.1~~ 400 Ji3B/c2 H :3) 3HeprHB .Ifl-lleSOHOB HaXOJtHTCS. B HHtepBa

ne 20t50 rsB. ~anee H3 3THX coOHTHR OHnH oroOpaHH y.n;oB

neTBOPflll~e rpeOOBaHHflJI: I) HH O~Ha K3 oOexx 3apsxeHHHX qacr~ 

He BBJIB8TCfl JlDOHOU, 2) nonepeqHHft HMTIYJll>C K~Oft 3apsxeHHOl\ qac

THllH :u:enme qeM !:35 MsB/c ( · KHHe:u:arxqecXHit npe.iteJI ~JIB pacn~OB 
K0-:u:e30HOB Ha TPK llHOHa, BKnDtJas OEH0KX 3KcnepX:U:eHTa), :3) cy:u:

uapHHit nonepetJHHR HllllYJI»c oOeHX qacun Pt: ~ I20 MsB/c ( sror 

npe~en onpe~eneH :u:ero.n;o:u: MoHre-Ka~Jio ) x 4) (P~)2 OonJ>me qeu 

(- 8000) H :u:eH»me qell 50000 (MsB/c)2• 
3amrpHXOBaHHHe co6ar11a Ha pzc.3 y.n;oBJierBopallr Bcew 3THW rpe

~OBaHHBU 3a HCKJilltJ8HH8:U: O,D;HOrO llOCJ18~Hero. 3aBITJlHXOBaHHH8 C00HTHB 

npH orpxnaren»HHX BeJIHtJKHax ( P~)2 oOycnoBne~ rnaBHHU oOpasou 

6 

.~ 

,_., 

~ .. 

'1, 

1{000 

60 iZO 

Pt [Mev/c] 

Pxc.4. Pacnpe~eneHHe Ki-+n+n-rr0-co6arHft B saBHcx:u:ocrH or 

nonepeqHOrO HlillYJl»Ca ~BYX 3apsxeHHHX.nHOHOB. 
, .. 

rHCTOrpa:u::u:a- 3KCD8pH:U:8HT.rJIMKaB KpHBaB.BHqHCJieHa 

:u:ero.n;o:u: MoHre-Kapno. 
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PHc. 5. Pacnpe~eJieHHe- tL .... rr+rr-rr0- COdHTKI B 3aBHCHKOCTII or 
: . . >'· - : - ' ' 

HHBapHaHTHOI,MaCCH ,li;BYX sapazeHHHX OHOHOBo rxcrorpaM-

Ma - 3KcnepHM8HTo rna,li;Xaa XpBBaa .BH'IIKCJieHa M8TO,li;OK 

Moare-Rapxo. 

8 

:1 
·: 

' 

I~ 
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1): 

JI80TOBHIUOI pacna;D;M tl -ll830HOB, I4HtepnpetHpOBaHHHifi'l Ka.K pacna;D;H 

Ha tpH OHOHa. 
Cnnomaaa JIHHHa B odnacrH 3amtpHXOBaHHHX codurH~, nonyqeaaaa 

Mero~oy Moare-Kapno, noKa.3HBaer, qro B aron odnacrH ~os nenroHHHX 

coOHrxn cocraBJiaer oxono 26% ~r pacna;D;OB sa rpH/nHOHa. rro~ne BH

qxrasKa 3toro ~osa roJILKo 32041 coelurKe y~oBJie~Bopaer BceK BHme

npHBe~eHHHK JPHtepHHK H, CJie~OBateJILHO, HHtepnpetHpyDTCH KaK pac

fifW{ K~ -+rr+rr-rr0• 
·~a roro 'IITO<lH onpe~eJIKTL OJIOTHOCTL COdHTHI·B ~aJIHTU-nAote 

C. onpe~eJI8HHOR 3HeprHE!It nHOHa, HeOdXO,li;HllO 3HaTL HJ.mYJIJ>CHHR cnexrp 

xaoHOB H a~extHBHocr~ perHcrpa~HH aroro rHna pacna,11;a 3XcnepHKeH

ranJ>aon ycraHOBKOI. HMnyJIJ>CHHI cnexrp xaoaoB ClHJI aa~eH c noMo~J>D 

cne~HaJIJ>HOR npo~e,11;ypu 171, KcnoJIL3YD~en 3aperHcrpKpoBaHHHe (oro

dpaaHHe aauw) .Pacna,li;H K0 -Ye30HOB aa rpK nHoaa. ~exrHBHOCtJ> pe

rxcrpanKH K~ ... rr+rr-rr~pacna,ll;oB cnexrpouerpoM dHJia BH'IIHCJI~Ha wero

,li;OK IIOH~e-KapJIO C yqliTOK 3~8KTKBHOCTK.perHCTp~H~ COClHTIIIS: HCKpO

BHKIII RaMepaKH, 3XcnepKlleRTaJILHHX OmHClOK nonozeHKH HCKp B HCKpOBHX 

KaMepax, KYJIOHOBCKOrO pacces:HHS 'l!aCTKn B Be~eCTBe ycraHOBKK H 
-_. ' •. ' ;· 

a~exrHBHOCTH wareYarxqecxHx nporpaMM reoKerp~~:qecxol pexoacrpyx~HH 

COISHTHio 
... Ha pxc.4 x 5 noxaaaau ncnepHKearan~>HHe B noxyqeaHHe wero~oK 

. -
lloare-Kapno pacnpe,ll;exesHa codHTHI B sasHcHKocrx or cyUKapsoro 

nonepeqsoro HKnyxLca qacrzn·p~ x xx HHBapHaHrHOR KaccH Mr2 , 

coonercrBei\HO. Bx,l(ao, qro pacqer Kero,li;OK Moare-Kapno.( nnaBHHe 

xpxsue) xopomo onHCHBaer axcnepHKearaJI~>HHe ,ll;aHHHe. ~xa Bcex 

.K~ .. rr+Jrrr0 codarHl riony'l!eH cnex-rp no xeeu'llecxolt aaeprxH (T0) 

He.lrpa.nDHOrO nHOHa B CHCTeKe nOXOS: tl -K830Ha, .AliaJIOrHIIHHl cnexrp 

noxyqeH we-ro~ow Voare-Kapxo c paBHOKepaol nxoraocTLD B ~anHru-nno-

9 



PHc.6. 
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• 

OIJ 10 za 30 
;o"'ev] 

40 

3aBHCID.!OCTL /M/2 OT KHHCTH'ICCKOl\ 3HeprHH HC~TpBJILHOrO 

TIHOHao 

£ - 3KcnepHMCHTBJILHHC BCnH'IHHH 

KpHBae: 

I - pac'leT c y'leTou TOXLKO nxaeRHoR aaBHcv.»ocTK. 

2 - pac'leT C y'I5TOM !HB8IHOR H KBanpaTH'IHOR aaBHCKMOCTKo 

10 

Te. Ha OT~OmeHHR 3THX.~BYX cneKTpOB 6HnO ~a~eHO OTHOCKTenLHOe 

KOnH'ICCTBO C06HTHI Ha e~HHHny ~OBOrO 06~eua, KOTOpOe nponopnHO

HBJILHO KBanpaTY UaTpH'IHOrO aneKeHTa pacn~a ~u~n+n:n°. 3TH ~aH-
/8-I2/ 

liHC 61lnH OTIHCaHH C TIOKOIJtLil cne,D;yllii(HX BHPBZCHHR:' 

/M {£= 1. +~a~x +azx~ 
2 

J M \2 -==(i + a.ix + a.z X.3) 
I M l2=(i +-a-~ Yf . 9 
1 Mlz=i+2aiY+a;,Y2+~Y~a" Y' 

(I) 

(25 

(3) 

•(4) 

X .. /, . 2, .) /, z 
r~e = M l<·l2 To- F Q,/ / /'1 n+, 

Y = (:3T" -~)/MK u 
Gl- • 83,54 flaB/c2 • 

PeaynLTaT noxaaaa·aa pxc.6 H npHBe,D;eH B TadnHne I. Orcll~a 

MOXHO cienaTL BllBO,D;,~ 'ITO /M/2 ,D;OcTaTO'IH~ XOpOmO OTIHCHBaBTCR 

ronxo JlHHBRHo!A cpyaxiUien ,'3aBHcsD(eR or KHHe-rliNecxon aaeprlllH aen-

7p8JILHoro nKoaa. 
HamH ,JtaHH!le HaxO.J;STCSl ~ corJiaCHH c ,D;aHHilD, TIOJIY'ICHHHMH B . 

padoTe III!, H co cpe;tawa x~poBHD /!3/.~ 
!HBJIOfHQBHM criocodoM dHJIK npoaHBJIH3HPOBaHH·6nexrpa aapszeHHHX 

nxoaos~' B a:rou cJiyq~e; xax xnecTRo, no1y~aerca ,~~;Ba pemeaKi ;tJia 

HMUYJILCa If -Ke30Ha: BHCOltOe.Jl HB3lt08e 3TH ;taHHil8 dHJiil OUHCaHH 

COOTHOM8HH8ll (I), r,~~;e X M,c(2Tr.-; G)/M~+. 
Peayn-rar npe,D;C'faBJiel:I na pxc. 7+10 ·•. B · -radune 2 • 

TaKHM odp630Mt OTHOJ18HH8 napawerpOB HaltnOHOB 

KBanpa-ra llarpxqaoro aJiexea-ra aeRTPBJIL&oro nxoaa _It ycpe.JtHBHHOKY 

( no BllCOitOKY H HX3KOMY pe•eHK!K) aapszeHH!lX UHOHOB 

a~:f . • 2,15 ,:!:-O,:ll, 'ITO. . .. 

II 
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Pxe.7~Io. 3aBxeHMocr• xarpzquoro a~exeura or xxuerxqecxoR 3Hep-
rxx sapH.KeHHHX nxoHOB. 

~ - axenepK¥eHran»uue Bexxqxuu. 
KpxBue: 

.. 

I ~ paeqlr c yqftrox rox»xo xxuetuot 3aBHeHMoerx. 

2 - paeqer e yqeTOM HXH8RHOI H KB~parxqHOft 3aBHeHMOeTH. 

3Haqxx npx xoa~xqxeurax tt o3uaqaDT: nepBuR - oruo

cxrex»HHR 3HaK 3ap~a qaeTHq&, BTOpOR - 8CHH +, TO 

depercR pemeuxe c dox»mHM 3HaqeHHeu 3Heprxx ~-Me30Ha1 
,ecxx-, TO d~percR pemeHHe c xeH»mHV 3Haqeuxex 
aueprzx K0-xe3oua. 
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TaelnHua I. Peayn:~.tata onpe,~~;enenma aaBmcooc.tH uatpHtJHoro 

3JI8'118BTa B ~ -+TI+nll0~ pacna,l(aX OT KHH6TJ!tf8CKOI 

3HeprHH Het:!tpa.n:~.noro m~oua ,~~;n.a paan:wqmix napa

MetpHsanHt:~. OmHC!KH ton:~.xo ctatHCTHtJecxHe. 

·Tmn napa
Metpnaa
UHH 

~ a, a: a.: a.: . ,X/DF 

(I) 

(I) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

-0.280 .;tO.OI4 

• -0.238 .;t0.025 o.Ioo .;t0.049 

-0.25I .;tO.OI3 

-0.235 .;t0.025 o.OI7 .;!:0,022 

-2·.!3 .;tO.II 

-2.02 .;!:~o2I 7.2 .;t3.5 

-2.I3 .;t0.23 I8.8 .;tB.3 B4.;t54 

-2.76 .;t0.84 I7.8 .;tB.4 351.;t161 152~869 

1.50 

I.20 

1.17 

1.23 

1.17 

1.20 

1.06 

0.77 

Taelnna 2. PeaynuatH onpe,~~;exeaJia saBHCHliOCTJI MaTpHqnoro 

3JIBM8HTa B ~_.TI+n-n°-pacn~ax B saBHCHMOCTH OT 

KHH8THtJBCKOI 3HeprHH 3apBXeHHllX OHOHOB ,II;Jlll napa

UeTpHSaUJIH (I). OmHdltH TO.I!l>XO CTaTHCTJitJBCXHBo 

0tHOCH- THn pemeHHa 
ten:&HYft ,~~;na aaeprHH ..... a.: ;x/»i sHax sa- o a.1-
pa,~~;a qac- K -weaoHa 
Ttmli 

+ + 0.171 .;!:0.009 2.48 
(BHCOXOe) 

0.163 .;t0.010 -0.048 .;!: 0.013 . 1.55 
+ + 

+ - 0.140 .;!:0.009 - 1.71. 

+ - (HH3KOe) 0.141 .;tO.OlO .;.0.055 .± 0.016 1.87 

+ 0.136 .;!:0.008 .- 2.44 
(BHCOKOe) 

0.147 .;!:0.008 -0~062 .± 0.012 3.05 + 

0.072 .;!:0.008 - 2.25 
(H!r!3ltOe) 0.067 .±0.009 -0.017 .;!: 0.015 2.35 

-
14 

HaxO,D;HTCil B COrJiaCHX C npe,D;CKaSaHHSMH HS npaBHJia ~Ic!/2, no KOtO

poxy 3tO OtHOmeHze.,D;OXXHO Cl!itl> 2. 

ABtopa 6Jtaro,~~;apHa quay-xoppecnoH,JteHtY .. AH .cccp npo¢eccopy 

A.l.&l.JI,D;~Hy, alt8,l!;ewxaitAa.JiorYHOBY .z X.H.Xp:wctoBy, npo¢eccopy 

Jt.K • .)tnoltpoB~. H m:uxeuepy A;Kilpxq:weBy sa no,~~;,~~;epxxy atol pat!otH, a 

taxxe BHpamm rJiyt!oxyll dnaro,~~;apuocn cBOHll xoxnerBK A.C.BoBeHxo, 

B.l.KeKeJIH,D;3e, P.TIHnepOBY K r.r~TaXtaMHme8y sa OOllO~:b B ot!paelotxe 

,D;aHHllXo 
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