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1. B a e n e u u e 

Hay~eHHe peaKuHB u p (1) aonuau nopora (172,4 Mas) npencTaanse'i' 

oco61>1f BHTepec nnu nony~eHKH caeneuaA o u -·" - aaaliMonelicTBBB upa Manhlx sueprasx. 

KaK B3B9CTHO, OJlHHM B3 H8&6onee XapaKT8pHb1X CBOlicTB peaKUHH (1) B 00n8CT~ 3H8pFRA 

BBXte 1 faa. HBliii9TCH oopasoaauue 3, 3, - H3008phl B KOHe~HOM COCTOBHUR. HeCMOTpB H8 

TO, ~To nopor oopaaosauusr aToll aao6ap&I naneK oT nopora peaKnau ( 1 ) a paae& 390. Msa, 

11:3-aa 6on&woA wapBH&I uao6aphl ( I" •125 Mas) B~SHue ee CKa3hiB88TCB no aueprau nep-

" -Meaoua 290 Mas. noaTOMY nnu onpeueneBBH xapaKTepa u- " -B38RMO)leilcT-

auu B oonacTu Man&IX sueprall uenocpencTseuuo aa cne~Tpa Mace fill ueo6xonHMO npoao-

nuT& H3Mepeuusr npu 6onee BR3KB1t sueprusrJt nepau~uoro u -Meaoua. Hay~eHKe cneKTpOB 

Mace w+ir.;. -cacTeM&I npa sueprau nepsu~uoro rr -Meaoua 245 Mas, nposeneuuoe uaMu 

711 +' -( CMo ) , UOKaaano OTCyTCTBHe pe30BaBCOS S JT fT -CHCTeMe S HBTepaane MaCC 

(280-350) MsQ/c
2

• 

/2/ 
B uacTosrweA pa6oTe MeTonoM sMyn&caoHHbiX KaMep accnenosanuc& cneKTphl aljxj>eK-

TUSHhiX M8CC BTOpH~HbiX ~aCTBU OT pe8KUHU (1) S Tp8X HHTepsanax aHeprall:(200-225), 

(225-245) u (245-260) Mas. CooTseTCTSYIOUIHe pacnpeneneuan npencTaaneuw ua puc. 1. 
+" 

CneKTphl Mace rr-· o RMeiOT ueKOTopoe oT~oueuue OT $aaoaoro o6beMa nuWb npa M&K-

cuMan&uoii auepraa a c yMe8bmeuaeM sueprau nepsu~uoro rr -Meaoua nonaocTbto cornacy­

IOTCB c $aaoswMa Kpas&IMH. B TO >Ke apeMSI cneKTp&I Mace rr + rr- -cucTel\lbl npa aceJt suep-­

ru.srx ue cornacyiOTCSI c $aaonoii Kpnaoii u CllBHHfTbl a cropouy oon&maJt aua~euuA Mace. 
Ill 

TeKoA sljxj>eKT ua6n10nancsr uaMn u pauee • TaM >Ke OTMe~anoc&, ~ MaTpB~&IA sneMeHT 

p88KUHB pd + He a fill HM8eT DpBMO npoTHBODOOO>KHYIO 38BHCHMOCTb OT M8CCbl fill -CRCT8Mhl\ 

ou peaao paCTeT a cropoey Men&mux sua~euall Mace mr -cncTeM&I - TaK Ba3&raaeMast 

AllC 8HOM8nBSI/S/• npu -aTOM OTKnOBeHHII CD9KTpOB M8CC 1171 OT $830BhiX ltpBBhiX 

B rrl'l -• . U pd -CTOHKHOBeBHHX H80HIO)l8nUCb TOObKO B TeX K8H8nax, KOFA8 AB8 a' -Me-

aoua po>Kllanncb B COCTOHHHH c aaOTona~eCKHM cnuuou T --0 • PeaKoe OTnu~e a no"!,eAe­

RHH cneKTpoB Mace , + ir-· a· peaKnau ( 1 ) npoTnaope~llllo BHTepnpeTanau ABC -auouanau 

KAK .,+;,--peaouauca a cocTOSIHBH T•-0 c uaccoA 310 Mas unu KaK cnencTBHB cymecTao­

a.auasr aapTyan&uoro ypoJ}HH a .,+;,- -cacTeMe onpenensreuoro nnauoll pacceSIHHSI a
0 

.. 2.!.... 
- '-" +· - JlC 

H a TOM a B npyroM cny~ae ce~euue " -" -pacceBHIISI npa o~eBb uanhiX aueprasx ohlno 
-27 2 

. Ohl uacTon&Ko oon&WHM ( .. 450· 10 eM ) , ~To Tpynao DOHSITb, no~euy T&Koe can&uoe 
/4/ 

aaanMoneiiCTBHe ue npo>IBnSieTCH B cneKTpe Mace .,+" _, OT peaKUBB (1 ). B pa6oTe 

3 

--
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c noMOill&IO aKCT):lanonsruHO'Haoro MeTOAa 'ly H noy nnsr co!SbtTHil c Manoil nepeAa'lell HMnyru. .. 

ca HyKIIOHY (p
3 ,S,S) 6blno onpeAeneHo ce'!eHHe npouecca pacce'sHHsr "+i,-· .. "+·"-·· 0Ho 

• 2 . -27 2 
oxa3aitoc& paBHblM a HHTepaane (280-320) Maalc acero (25;!:.9)·10 CM • 0AHH H3 B03-

MOlKHblX MeX8HH3MOB, ll03BOJIIIIODU!X K8'19CTBCHHO nOIIIITb noBeAeHHe cneKTpOB M8CC 1111' 

B peaKUHHX C o6pa30B8HHOM B036ylKAeHHOT'O sr.tpa II!JIIIl llyKJIOH8 (3, 3 •H3o6apa) npe.I\JIOlKeH 
·. 151 161 . ' 

B paiSOT8X AHHCOBH'I8, naxHo H Banyoaa • B aTHX paiSOT8X nOK838HO, 'ITO noeeAOHHe 
8 

cneKTpOB MSCC 1T1T OT peSKUHII pd .. He mr npll aHeprHHX ( 600-1000) Mae HJIH OT peax-

UHH ( 1) B HHTepaane aHeprHll (290-600) Mae MOlK&T 6b!Tb 061>11CIIeiiO OCoiSeHHOCTIIMH Tpe­

,yronbHblX AHSrpaMM, KOTOpb!e npH H8KOTOpb!X KHHeMSTH'IeCKHX YCJIOBHIIX ISJIH3KO nOAXOAIIT 

K oiSnaCTH Qmr •' 0· • BnH30CTb norapttcjJMH'!ecxoil ocoiSeHHOCTH x cjJH3H'!ecKoll oiSnacTH 

MOlKe1' npHBOAHTb K ABYM pa3nH'IHblM a~cjleKTaM: nu!So K yeenB'IeHHIO aepo!ITHOCTH pOlKAeHBll 

ABYX IT •Me30H0B npll Qtm •·, 0 onHISO ·K T8KOMY lKe naAeHHIO aepOSITHOCTH. nepBblll 'H3 HHX, 

llO•liHAHMOM}', HMeeT MBCTO B p98KUHH pd -> He S ll'lr , a BTOpoll, no Kpal!Heil Mepe 'IBCTH't• 

17-10/ . 
ao,- e peattUHH ( 1) • · 3THM lKe MexaHH3MOM MOlKHO oiS1>HCHHTb axcnepHMBHT BHpMBH-

1111 . . 
raMcxoll rpynnbt · (peaxuHs ·po .. dllll' ). CnenyeT oTMeTHTb, 'ITO HaiSnJOAaeMbtll e aame!lf 

axcnepHMeH1'e CABHr cnexTpa "+"-· , no xpallllell Mepe, e HHTepaane aHeprHII nepaH'IHoro 

ri-:.Me3oHa (200-245) Mea, He caH3aH c anHsrHHeM 3, 3- H3o6apbt H He MOlKeT ISb!Tb o!S'bsrc-

112/ 
Hell M9X.!IHB3MOM AHHCOBH'Ia, naxHo, Banyeaa. HeAaBHO rpaWHH H AP· npeAlJOlKHJIH 

ApyryJO. IIHTepnpeTallHIO ABC -BHOMBliHH H cneKTpoa ·Mace OT peaxuHH ( 1 ) npH MSllbJX 

9HeprHSIX, OCHOBaHHYIO HB npennonOlKEIHHII 0 CyllleCTBOB8HHR 17°77° -pe30HBHC8 C MBCCOll 

2 ' 
275 Mss/c H lllHpHHOII r S, 5 Mas, CornaCHO STOll' HHTepnpeTBUHH, a cneKTpe MBCC 

+: 
IT IT OT pe8KUHH (1) KpOMe CABHra B CTOpOHY 60nblllHX,3Ha'!eHHII MBCC A0lllK8H sa!Snro-

A8TbCH.1 pe3KHil llOA'b&M a uenocpencTaeHHOil 6nu3ocTH K rpaHsne cneKTpa Qtm•·O. Kax 

BHAHO H3 pHC, 1, TaKOII nOA1>8M B cneKTpe BllliOTb AO HBTepaana (0-5) Mas He H86liiOA88T-

Cg, 0TCYTCTBBe pe30B8BCOB B ll'lr •CHCT8M8 B OtSJIBCTH MaJiblX aHeprl!ll n03BOliH8T 'BHTep'-

1131 
rrpeTBpOB8Tb BalllH AaHHble C TO'IKH 3p9HHII TeOpHB, p83BHTOil B pdiSOT8X AliH peaKUHll 

II'N -·mrN e6nH3B nopora, I 

2. OnpeAellellae AJIHH E -pacceHHHll e S -cocTOIIHBH 

B S •COCTOIIHHH CBCTGMa mr MOlKEIT HMEITb llBS 3Ha'I9HBH H30TOnB'IEICKOrO CllHH8 • 

• T • 0 H T •· 2 - H COOTBEITCTBBHHO MOlK8T !Sb!Tb OnHC8H8 ABYMII AliBBSMH pacce!IHIIII . • 
I, 

~ B a 
3 

• 'ITo xacae_TCH aiSconJOTHOll eenH'IBBbi I a 2 ·1 , TO a HacTosrwee apeMsr nony'leHw 

noeonbHO xopowo corliacyJOillHecg oueHKH: 

On&HKB aenH'IHHbl 'b 

·• 

/14/ 
,s:O,lS~/~tc , /15/ 
(0,18 +:0,04)'1i/1-'C , 

/16' (0,12- 0.18)'\t~&c 

MeHee TO'IHbl, 

4 

'' 

... 

.,,1" 

,,-»: 

.'...:/I IIIJI , .. '!, 

' . 
113 &H8JIH38 , IT- N -pacce!IHRH npH M8Jib!X &HeprHIIX C, nbMOUU.IO . n 

111 I W 
llleHRll raMHJibTOHOM H o,p. O!lp8A9JIEIH&I np9AQJ!l>l "o : 0, 6lff :S;, 8

0 

pacceHHRll, B TOM .'IHCJie H a 0 , «5b!JIH nonytteHbl lliHIITUepo~.. 113 8~ 

1rN -> mr N , 0AH8KO MOAEIJ!b lliHHTilepa He onHCb!BaeT llOJIHblX Ca'leHHII 

QeneRHll lr ., •M830HOB OT pe8KUHH 

A8HII&!X no r -pacnaAy yJiaeTCH 

(1) a HHTepeane &HeprHII (200~800, 
11 /19, 

nony'IHTb nHIBb oueHxy a0'S_,1 "'iiC • 

C Apyroll CTOpOHbl, aonp_OC 0 3HaKe H BGJIH'IHHe & 0 's H8CTORUl9E 

OCOfSO B8lKHOEI 3HS'to;!HHe Allll nOCTpOeHHH TeopHH HH3KOaHepreTB'19CitOr'O . . I . 
T&pHb~ 'ISCTHU, 3HaK &

0 
B8lKeH AJIS! Bbl!Sopa ypaBH9HHA II'H3XOaHepreTJ 

09l!HHII, a 3H8HHEI B8JIH'IBHbl a n03BOJISreT peWHTb BORpOC, HSCKOnbKO J 
·, 0 1201 

npu6nHlK8HHe ISyTCTPBR\' & HH3KO&HepreTH'IeCKOM pacce~HB • , , ., ~· · · 

"·;/~#,.,. ''·11·• 
0AH03H8'1Hb!M MeTOAOM, n03BOJIIIIOWHM onpeAerlHTb BaJIH'IHH~w~ ·.~:'1 

· C~S!HHS! B S •COCTOliHBH, 'HBJIIIEITCS! MEITOA AHHCOBH'IS, A.liceJibM8 ,,.-11
tpa 

peaKUHH "N ,. IIII'N e5nH3H nopora. B &Toll TeopHH Y'IHT&tsa!OTCll·, ~~-~e 
i 

'83aBMOllEI~CTBHH B KOHEI'IHOM COCTOIIHHH B npH6liHlKEIHHH AJIHHbl pact:;ei\HH 

JIHTb p83HOCTb AJIHH ll'•·IT -paCCeliHHll a
0 

•8
3 

H3 aH8JIH3a pealtUBH,,'t•~) 
1211 

C llOMOWbiO STOrO M8TOAa ISblna npeAnpBHSITa B pal)oTe , B KOTOpoj 

· t r 
&0 •82 • (Q, 36 !, 0,19) iiC , 0AH8KOJ KSK IS&IJIO llOK838HO B paiSoTe ' 

oxonon~poroaoil oiSnacTbiO 3Hepruil, rAe ace yrnoable pacnpeAeneHHS! Bl 

llHH (1 )BanHeTCll o6nacTb (200-245) Mae, 

B HacTosrwell pa60Te•aHaJIB3BpyiOTCH pacnpeAeneHHH no oTHOCHTen 

BTOpH'IHblX '!aCTHU B HHTepaane aaeprBil nepBB'IHOrO rl ., •M830Ha /(200· 
1131 

TeOpHH , )tBSApaT MaTpH'IHOrO SJI8MEIHTa peaKUHH (1) C TO'IHOC~IO 

CHTEIJibHblM BMnyJibC8M ~neHoa paeeH: 
3 s , 

M •p (1+ ck
13 

+ dk
18

), 
\ 

2 
rAe p - KB&ApaT M8TpH'IHO_ro aneMEIHTS peBKUHH ( 1) npH noporoaoA 

al)c_oJIIOTHble &eliB'IHHbl ,BMnynbi::OB lr + •M930Ha B CHCTeMe nOKOSl ,+j,• I 

HO, npH'IeM OTHOWEIHRe KOScjHpHUHeHTOB t- p88HO x): 

c ---·~ 
T !> -·b.,. 

li 0{2 

3Ae¢b a
0 

H 8 
3 

,llliHHbl paCC8liHHll lr •Me30Ha Ha IT -Me30He C H30TC 

0 II 2; bK H b ats• AJIHHbl pacceHHHSl ll' •M930Ha H8 HyKliOHe _B COCT 

CXRM CnHHOM 112 H 312, paBHbla COOTBeTCTBaHHO +0,171 B -0,088..!.. .. ,· 1-'C: 
onp&AeJI!UICll no 113MepeHHblM ce'I~HBHM pea~ll~H (1) a HHTepaane auep 

x) . ' 121 I 
. :3A&Cb HCnpaaneaa one'I8TK8, HMeiOWBHCSl B pa6o1'e , 

5 

'I\ I . .. ~, . - .... 



11!.111 ,, 

' ' 

!5HHOrO MGTOAa "iy H noy AnSt C06blTHil C Mailoil nepeaa'lell BMnynb,.· 

,Jno onpeAeneHo ce'!aHHe npouecca pacceRBHSt or+i. -· .. or+·,.-·, 0Ho 
. 2 -27 2 

epaane (280-320) Msalc acero (25;t,9)·10 CM , 0AHH H3 aoa-

BOnStlO!l(HX Ka'IGCTB<lHHO TIOHSITb noBeAeHHe CReKTpOB MaCC tift 

HCM aoa6y>KJleHHoro <mpa HnB HyxnoHa (3, 3 -nao6apa) npe.o.nom_e.H 
. 151 IBI 
axHo n Banyeaa • B sTnx pa6oTaX noKaaaHo, 'ITO nose.o.eHBe 

peaKUHB pd .. He 
3 

mr npn saeprnHX ( 600-1000) Msa HnB OT peaK.-

eprHII (290-600) MsB MO:>KeT 6b!Tb 06'bStCHeHO oco6eHHOCTSIMH Tpe­

TOpbie npH HeKOTOpblX KBHeMaTH'IeCKBX ycnOBHRX 6nB3KO nO.O,XO.O.StT 

EnnaocTb norapii<!>MH'!ecxoll oco6eHHOCTB K <!>H3B'IeCKoll o6nacTB 

pa3nH'IHb!M s<!><!>eKTaM: nH60 K yaenB'IQHH!O BGpOBTHOCTH po:>KueHBR 

0 onH60 K TaKOMY :>Ke naueHH!O aepORTHOCTH, nepsblll 'R3 HHX, 

peaKUHB pd + He 3
mr , a BTbpoll, no KpaliHell Mepe 'laCTB'I-

3THM me MexaHB3MOM MO:>KHO o6'bBCHHTb sKcnepnMeHT SHpMHB-

dw ). CneuyeT OTMeTHTh, 'ITO Ha6nrouaeMb!ll B Hawet.~ 

, no xpaiiHeil Mepe, a HHTepaane &Heprnll nepBB'IHoro · 

as, He CBSt3aH C BnHStHHQM 3, 3- H3o6apbl H He MO:>KeT 6b!Tb 06'bBC­
IJ21 

JlaxHo, Banyeaa, HeuaBHO rpaWHH H up. npeunO:>KHnH 

-aHoManHH n cnexTpoa Mace OT peaKUHH ( 1 ) npH Man&Jx 

a npeunonomeHBH o cymecTaoaaHBB ITO IT O -pG30HaHca C M8CCOll 

r ::;, 5 Mss. CornacHO STOll HHTepnpeTaUHH, B cneKTpe Mace 

) KpOMe CUBHra B CTOpoHy 6onbWBX,3H8'19HHII MaCC uon:>KeH Ha6nro­

HenocpeuCTBeHHOII 6nuaocTH K rpaHuue cnexTpa Q 
1111 

-·0 , KaK 

nou'beM B cneKTpe annoTh .o,o HHTepsana (0-5) Msa He Ha6nro.o,aeT-

"" -cHcTeMe a o6nacTH Man&Ix sHeprull noaaonseT ·uaTep._ 
/13/ 

TO'IKH 3peHHSt TeOpHH, pa3BHTOII B pa6oTaX unSt peaKUHII 

t 

unBH mr -PaCC9StHHR B S -COCTOBHHH 

mr MO:>KeT HM9Tb .O,Ba 3Ha'leHHR B30TOUH'IGCKOrO CnBH8-

OOTBeTCTBGHHO MO:>K9T 6b!Tb OUHCaHa UBYMSI unHHaMH paCCQSIHHR -

B a6conroTHoll aenH'IHHbl I 82 ·1 , To a HacTosmee apeMSt nony'leHhl 

yromHecs oueHKH: 

/14/ 
~ 0,15 1i/11c , /15/ 

(0,18 +:0.04)1il,.c , 
(0,12- 0,18)t.fllc/W 

MeHee TO'IHbl, 

4 

.a. 

,.).-

I, :" ,l 

.. I. 

lila aHanHaa . or- N -pacceRHHH npa Men&IX aHeprHHX 
117 I 

C·UbMOlllblO UHCUepCHOHHYX COOTKo-
f ' fr 0,6 - :;;, a 0 ~.1.7- , JlnHHbl · 

Iff ,.c W8RHll raMHnhTOHOM H ,.o,p, onpeueneHbl npeuanbl 8o 

pacc&RHHB, B 10M .'IHCne H ao t 6binH nony'!eHbl lllHHTilepOM. H3 auanH38 (M)CIKUIIR 

orN + mr N • O.o.llaxo Mouenh lllHHTUepa He onuc&IaaeT nonHbiX ce'!eHall· H yrno8b1X pacnpe-

.o.enesHII or-· -Me30HOB OT peaKUBH ( 1 ) B HHTepsane aaeprull (200-300 
1
Ma/21

, Jil~ auanaaa 
·1r /19 

uaHIIblX no r ~pacnauy yuaeTCR nony'IHTb nHIUh oueHKY a0~,1"'ji"C • 

C .o.pyroll CTOpOHbi, aonpoc o aHaKe H aenH'IHHe a 0 B HaCTOR!l(99 Bp9MH npHo6peTa9T 

OC060 aa:>KH09 3Ha'leHH9 .o,JtH nOCTpOeHHR TeOpHH HH3K09H9preTB'IeCKOrO P,S:CC9RHHSI sneMeH-
. I . 

T8pHbiX '!aCTHU, 3H8K a
0 

BalKeR unll Bb!6opa ypai!HeHHII HH3K09HepreTH'I9CKOro rr-11 ~pac-

C9HHHR, a 3HaHH9 1!9nR'IHHbl a no3BOUR9T peWHTb BOnp.OC, BaCKOnbKO XOpOWBM RBnH9TCH 
0 /201 

nps6nH:>KeHHe 6yTc-rpan1,1 a HH3kOallepreTH'IeCKOM paccea:'"" 

0UH03Ha'IHblM MeTOUOM, U03BOnHIO!l(HM onpeuerlHTb eenH'IHHbl H 3HaKH unHH. 11-.fl '-p/8C;. 

ceHHRSI B s -COCTOHHHH, 'SIBnBeTcst Meiou AHHCOBH'Ia, AHcenbMa H rpH6oaa, pa3BBTblll Jlll$1 '' 

peaKilBH orN -t mrN a6nH3H nopora, 8 STOll TeOpHH Y'IHTbiBalOTCII H9pe30HaHCHbl9 ,._,. ... ,...,N ~ 

'B3aHMO.O.el!CTBHH B KOB9'1HOM COCTOHHHR B npH6nH:>K9BHH unHHbl paCCQSIHHH, non~'I'ICa· Onpe.o,e., 
1 . I 

nHTb paaaocTb unHH rr- or -paccesHHSI 80 -a~ H3 aHanHaa peaKUHH ( 1) npa sHeprHB 290 Mas 
121 I 

c noMO!IlhiO sToro MeToua 6blna npeunpBHHTa a pa6oTe 1 a KOTopoll nony~eao, ~~o 
t 121 

&
0 

-a
2 

• (0, 86 :!:. 0,19)- , 0uHaKOJ K8K 6blnO noKa3aBO B pa6oTe , HenocpeuCTBBHHC 
. IIC 

o~,tonon~poroaoll o6naCTbiO 3HeprHII, rue ace yrnoable pacnpeneneHHH H30TponB&I, nna peaK-

UBH (l)HBnSieTCR o6naCTb (20()oo..245) MsB, 

B HaCTOBIUell pa6oTe • aaanR3HpyroTCII pacnpeaeneHHH no OTfiOCHTenbHbiM HMII}'flb.CaM 

BTOpH'IHI>IX '!aCTHU a HHTepaane sueprHII nepBB'!Horo or-· -Me3oH8 '(200-245) Mas, CorllaCHO 

1131 
TeOpHH , ~BaupaT MaTpH'IHOro aneMeHTa peaKUHH (1) C TO'IHOCTblO UO nHHeiiHbiX no OTH~ 

CHTenbHblM HMnynbC8M 'neHOB paaeH: 
~ 2 ' 

M •p (1+ ck12 + dk 18), \ 

• 
rue p 

2
- xaaupaT MaTpH'!Ho.ro sneMeHTa peamHH (I) npR noporoaoli SHeprHHi k11 !J k II-

a6cpnroTHble aenB'!HHbl HMnynbbOB rr + -M930H8 B CHCTeMe 

OTHOW9HB9, K09cjMjiHUH9HTOB t paBHOX): 

HOKOH rr+ir- H ll'+ft , COOTBe'l'CTBeH-

HO, npH'I9M 

·~-·-'~• 
d !lK-·b.ta 

(I) 

3neCb IJO H 8 
2 

unHHbl pacceHHII~ rr -M930H8 Ha rr -M930H9 C H30TOTIH'I9CKHM CTIHHOM 

0 H 2 i bli H b a;2- unHHbl pacce.RHHR IT -Me30Ha HI\ HyKnOHe B .COCTOHHBHX C H30TOUB'l9• 

CKHM CnBHOM 112 H 3/2, paBHble COOTB9TCTB9HHO +0,171 B -0,088 ..!_ 1221
, napaMe-rp p 

2 

. ' ' "" ' ' '121 
onpeaenanCH no H3MepeHHbiM ce'le.HHIIM pea~UBH ( 1) a BHTepaane aueprul! (200-2215) Msa , 

x) :3aecb 
1211 

One'laTKa, IIM9lO!l(aHCSI B pa60Te , rnpaaneHa 
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8 Dp8ADOD0*8HHB 38BHCHMOCTH C9'18HHB OT KBH8TB'I9CKOI eHeprHH Tp8X '18CTHA 8 C,U.K. 

r~·•· p • T 1 • Koe4MjlanHeBTbl. c H d np11 ~JutcllposaHHOM p 
1 

onpenenl!l111Ch · aa pacnpe-

ll?D9HHB COOblTBI DO OTBOCHTenhHblM BMD)'n&C8M B ll8)'X eaepreTaqeCKBX HHT&psanax 
/21/ 

(200-225) Mea a (225-245) Mea - aaanora'IHO TOMY, KaK &To nenanoc~o a pa6oTe , . Be-

nH'IHBa x1 /xs-•1,6 JlDB 009BX p6nacTel; x2 
8 X8*.1lOI OOD8CTB p88HO .10, 0THOW9HH8 

xoe4JcliBDB8BT08 : , ycpe~H8HH08 DO Jl8YM BHTepsanaM, OK838DOCh pa8H'M ~-(0, 91;!:.0, lfJ), 

noncTaanBB T B 41oPMYDY (1). H8XOJlHM, 'ITO ,.., -··· - (0, 25;tP, 05)- • Hcnon&ayll 
. /15/ i I'C 

oneuxy aemt'IBHbl aa aa paoOTbl lllMHTAa (0, 18;tP, 04)- B npennonaraB, · cornacuo 
/24/ uc t 

paooTe. , 'ITO aaar. a
2 

nono•uTeneu, nnB a0 nonyqaeM aHa'leHHe "o -+(0, 4~:!:P. 06) ;u; 
311:88 8 O H 8 I , MO*BO OA8HIIT!o C8'19HB9 nponecca paCC9BHBB 11 +:,-• .. ,+;,.-• DpB ftYD880I 

lly H Roy.' SH&prBB B Cp8BHBTh C COOT88TCTB)'IOD!BMH OA9Hit8MH, nony'leHHblMB M9TOil0M. 
4 a -27 2 

3TO C9'19HH9 paBHO g' 11 (2a0+aJ • (80!,.6)•10 CM • 

Ce'leHBe eToro •e nponecca, onpeneneHHoe BKCTpanonBABOHHblM MeTonoM lly a Roy 
2 -27 2/4/ 

a BHTepaane Mace mr -cacTeMbl (280-825) Mea/c paaao (25:!:,9) ·10 CM , TaKBM 

00p830M, B8DH'IBR8 p83ROCTH ~ -•a 1 , 0Dpenen&RH8H B Jl8HHOI paOOTe, DpHBOJlBT K pe­

ayn&T8T8M, XOTOpble COrnaCyiOTCB C HM910DtHMBCH OU9HX8MH 88DH'IBHbl JlDHH p8CC9HHHB H 

ce'I~·HBeM npollecca .,++:tt- .. ,.++:r-, nony'I&HHblMB npyrHMH cnoco6aMH, Onaaxo peayn&­

TeT Tpe6yeT nan&aelmero yTO'IReHHH, TaK K&K nps aHanaae npennonaranoc&, 'ITO a4JclieKTbl, 

CBB38HHble c aaaRMOJlelcTaHeM a xoHe'IHOM cocTOBHBB, o6ycnoaneHbl Ton&KO nHHelllbiMB 

no oTHOCBTen&HblM RMnyn&caM 'lneaaMH, UnB npoaepxa eToro npennono•eHBB uy•uo nonon­

HIITen&HO BCCD91lOB8Tb COOTHOW9HHB M9*1lY C9'19HHBMH paanB'IBblX K8H8D08 peaKAHI 

- +- - 00 . + + 0 D"Jtl -•tnrN (11 p .. rr ·,. D •l' p -·fr lrft R OAROI H3, Tpex peaKUBA r-: p,. .,-. •11 p ' 

ft+p +,,+.,+a) DpH 9HeprHBX nepBH'IHOrO 11 -·-M83()H8 M8HhW9 240 Mea. ltlayqeHBe COOTHo­

Dt9BBft M8*AY C9'19HRBMK STHX pe&KARI D03BODHeT ODp8Jl9DHTh OTHODt8HK9 M9*AY H30TODB­

'19CKB HBB8pH8HTBblMH 8)dDDHT)'Jl8MH pOlKU9BIIB Jl0DODHHT9n&BOro M930H8 BOnH3B nopora B 

COCTOBHBBX C B30TODH'I9CKBMR CDHH8M8 T • 1/l B T •3/2 B yrnOBblM MOM9BTOM j • 1 I 

OT ltOTOpbiX, B CBOIO 0'19p9Ab, 388BCHT S~KTbl nepep-CCeBHHB '18CTBA B KOH9'1HOM COCTOH• 

aali:, 3aaacHMOCTb cooTaeTCTByJOmel! cpyBKUHH, KoToplH onpeJienl!eT aena'IBHY s4JclieKTa B 

pea~llRII (1), OT aenH'IBBbl yK838HHOrO OTHOW9RHB F11/F at DpHB9A9H8 B8 pRC, 2. K~K 

sHAHO ua pHcyar.a, sTa cpyHKUHH O'I9Hb peaKo aasHCBT oT oTuoweHHII F11 IF 31 , H AD II 

Toro, 'ITOObl nnJielluble s4JclieKTbl a peaKABH (1) 6blnR 6on&WBMH1ueo6xoAHMo,'IT06bt Fllu Fat 

BM9DH 0AHH8KOBbl8 3H8KH, a OTHOW9HH9 HX MOA)'neft AO.DlKHO 6b1Tb p8BHO (0,3-0,5), Eena 

y'lecT&, 'ITO eme npa auepraa SOO Mssl :F11 I/l~1 1 paaHo S t5, To npa npa6na•eBB~ 

K Dopory COOTHOW9HBII M9*1l)' C9'19HBIIMR pe8KUHA rrN .. ""N llODlKHbl pe3KO R3M9HHTb• 

Cll, B npOTH8HOM cnyqae naueltHb19 s4JclieKTbl B peaKABH ( 1 ) 6yJiyT M8DblMB, • 'DOSTOMY 

H900XOAHMO )''IHTblBftTh H K881lp8TH'IHbl8 nonpa8KH, '18CTb H3 KOTOpbiX H9 CBH38H8 C nepe-

. p8CC9HRB9M '18CTHA B KOH9'1HOM COCTOIIHHH, 0AH8KO B STOM Cnyqae B pe&:KllHH lt-p ,. r
0 

D"
0

D 

6 .. 
l 

nHH91!Hbl8 s4JclieKTbl JlQnlKHbl 6b1Tb eiODbWHMH, 0TCYTCT8Re 9KCnepHM8HT8DbH 

HOW9BHH M9*Jl)' C9'18HRSIMII paanB'IBblX K8H8D08 pe&KUHI! .rr N +""N 8 HB1 

OT nopora AO 240 MSJ? He D0380J11!9T 8 H8CTOS!Dt8e Bp9MH CA8D8Tb OKOH'I8T 

AaTOpbl C'IBT&JOT npRIITHhtM nonroM no6narQlJ.apHTb B. B.~AHHC08B'Ia, 

H B. H. tpx6oaa aa o6cy*.lleHHH, H, 41, Map1toay aa Bblnonueaae pac!leToa u 

C'I9TBOI! M8DtHHe, 

_j]_H_!_9_]l2_~T.J. p ...!_ 

1. 10, A. BaTycoa, c. A. Byui!TOB, B. M. CaAopo8, B. A. 51p6a. )1(3T~.~ .... 

2. 10. A. BaTyC08, c. A. ByHIITOB, B. M. CMAOpos, B. A. 5lp6a, npElll'*',. c 
Uy6ua, 1964, '! t\ 

3. A.Abashi.an, N,E,Eboth, ~.M.Crowe, P.hys, Rev, 'Lett. §., 2f\$ q 1 
Phys, ~ev. Lett.,,], 35 (1961); Phys, Rev,, 132,2314 (1~,63). 

'I 
4. 10. A. BaTycos, C, A, ByHI!Toa, B. M. Cu11opoa, B. A. 5lp6a, )1(3T41, .~ 

5, B.B.AHucoau'l, n.r.naxHo. )1(3T41, ~ 1152, 1964; Phys. Lett., 10, 

6, B. H. Banyas, )1(3T41, £l., 649, 1964, 

7, Iq. A. BaTycoR, C, A. ByHIITOB, B, M. CHAOpos, B. A. Hp6a, ?K3T41:, iQ. 

8. T.n. BnoXHHU9B8, B.r. rpe6HHHBK, B.A.)KyKOB, r.naoMSH, R.R.HeMe 
saHos, IOaHb )KyH-cpaH, )1(3T41, if, 116, 1963, 

9, J,Kirz, J,Schwartz and R,D,Tripp. Phys, Rev., 130, 2481 ( 1963 

10. I,M.Blair, G,Conforto, C.Rubbia, G,Torelli, E,Zavattini. Phys, Re' 

11, R.J.Homer, O,H,Khan, W,K,McFarlane, J.S,C,McKee, A.W.O'Del.J., 
L.Riddiford, P,G,Williams arid D,Griffiths, Phys, Lett., ~ 72 ( 19t 

12. A. 41, fpawau, E. B. K,yaneuos, E.ll. Kyaneuoa, A. B. CaMolinos, H. H. 
flpenpHHT 1:1T3<1>, No :aiO, 1964, 

13. A. A. AHcen&M, B. H. rpa6os. )1(3T<P, 21.. 501, 1959; 
!1. B. AaacoBH'I, A. A, Aacen&M, B. H. fpa6os, )1<3T<P, 1a, '224, 1962, 

- 14, J,Kirz, J.Schwartz, R,D,'l'ripp. Phys, Rev., 126, 763 ( 1962 ), 

l5,N,Schmitz,Nuovo Cim,, .2b 225 ( 1964), 

16. M. Neveu ( Saclay, Orsay, furi, Bologna colbboraHon). The Xlltt 
Conference on High Energy Physics, Dubna,1964, 

17., J,H:unilton, P,Menotti, G,C.Oades and L,L,J.Vick. Phys, Rev,, 12§. 

18. H,J,Schnitzer, Pr1ys. Rev., :)_~ 1059 ( 1962), 

19. B. B. B AHHCO~l1'1. )1(3T<P, ii,. 1593, 1963; 
)1(3T<P, £l., 240, 1964, 

20. n. B. UJa'pKOB •. JloKnan ua XII MelKUyHaponuoil KOHij>epeHUHH no lj>H3BKe 
npenpHHT 01:1Hl1, P-1788, Uy6Ha, 1964. 
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ceqeHRR OT KBH8TB'18CKOft SHeprBH Tp8X '18CTBU B C,U,Ho 

d npB ~HKCHpOBSHHOM pg ODpeuen&nHCb ,B3 p8CDpe-

HMDYDbC8M B UBYX 9BepreTB'I8CKBX BHT8p8808X 
/21/ 

- aaanoru'IHO TOMY1 xax sTo uenanocb a paiSoTe ._ Be-

oiSnacTeA; ;?- B K8lKUOA o6naCTR paBHO 10, 0TBOW8HH8 

no UBYM HHTepaanaM, OK838DOCb p~BH!oiM ~.(0, 91;!:,0,16). t. a , 
(1) 1 H8XOUBM1 'ITO , llo -•a a • (01 25;!:,0, 05)- , l1CDODb3YB 

/15/ 1 I'C 
pa6oTbl llJMBTna (0, 18;t0, 04)- B npeunonaras1 -cornacao 

uc t 
nonolKBTeneH1 uns a

0 
nonyqaeM 3H8'18HBe 11o -+(0,43;t,O,OB);e 

oneHUTb ceqeaHe nponecca paccesaas "+;.-· .. tr+ir-' upa ayneaoA 

OU8Hit8MB1 nony'leHR!oiMH M8TOI10M, l{y H noy, 
2 -27 2 

(2a u\ •(30+6)•10 CM, 
0 'i' -

nponeCC81 onpeueneHH08 9KCTp8DODBllHORHbiM M8TOUOM l{y B noy 
2 -27 2/4/ 

-cncTeMbi (280-325) Msa/c paano (25;t9) ·10 CM , TaKHM 

1 onpeuenenuas a uannoA pa6oTe1 npaaouBT K pe­

e BM81011lHMBCB Oll8HK8MB B8DB'lHHbl UDHH p8CC9BHBB H 

nony'leHHbiMH upyrnMH cnoco6aMH. Ounaxo peaynb­

TaK xax npu ananaae npeunonaranocb1 'ITO s~eKTbl, 

eM B xone!'IROM cocTOBHBB, o6ycnoaneubl TODbKO naneAHbiMH 

qnenaMH, Jlns npoaepKB sToro npeunonoJKenas HYlKHO uonon­

nowenus M8lKUY C8'19HHBMH p83DH'lHblX K8H8DOB peaKuBft 
- 00 ' + + 0 •J' p - ,- ,- n B OllHOft B3, Tpex peaKuBA tr- 11 .. ,-. •tr P ) 

nepaaquoro "-·-Meaoaa MeHbWe 240 Msa. l1ayqenae cooTno­

peaxuuA noaaonseT onpenenBTb oTnowenae MBlKUY uaoTona­

poJKnenas 110DODHBT9nbHOrO M930H8 B6nH3B nopora B 

T ·1/2 H T •.V2 II yrnOBblM MOM9HTOM j • 1 I 

SqXpeKTbl nepepj!CC8BHBB 'ISCTHU 8 KOHB'IHOM COCTOB• 

~YHKUHH, KOTOpas onpenenseT BBDH-'IBHy S.p.jleKT8 B \ 

F,/Fat npnaeuena na puc, 2, Kax 

O'leHb peaKo aaaHCHT oT oTnoweHRH F
11 

IF 81 , H uns 

B p98KllBH (1) 6btnB 6onbWHMH,HB06XOUHMOJ'lT06bl F11 H fat 
Mouynell uonlKHO 6btTb paaao (0,3-0,5). Ecnu 

300 Mea I F11 1/l~1 1 paBHO 3 f 5 1 TO npB npBOOHlK8HHH 

C8!'18HBBMB peSKUHll trN .. rmN UODlKHbi pe3KO H3M8HHTb• 

DHHBiiHble S.p.jleKTbl B pe8KUBH ( 1 ) 6ynyT M8DbiMB1 B DOSTOMY 

ne c&B38Ha c nepe­

cocToHHHH, Onnaxo a aToM cnyqae a peaxuua .,-p .. .,o .,on 

0 .. 

nHHBiiHbte s~eKTbi uonlKHbl ISbiTb 6onbWHMH, 0TcyTCTBBe sxcnepBMeHTanbHbtx naHHblX !il, coo~ 

HOW9HHB M9lKUY C9'19HHHMH pa3DB'IHblX K8H8DOB pealtUBA -fr N +""N a BHTepaane-snepruii 

oT nopora no 240 Ms~ ne noaaonHeT a nacToHwee apeMs cnenaTJ> OltOH'laTenJ>noro Bbteona. 

AaTopbt C'IBTSJOT npHHTHblM nonroM noiSnaronapHTb B. B. Aaucoauqa1 A. A. Anc_enJ>Ma 

u B. H. tpa6oaa 38 o6cylKUeHHH1 H. cf>, Mapxoay 38 Bbmonnenue pac'leToa na aneltTponuo­

C'IeTHOll M8WHH8, 

_!!__u .:!..,__ e _JJ_2.~T .Y. p ~ 

1. IO.A. BaTycoa1 C.A.ByuHTOB1 B.M.'Cunopoa, B.A.Hp6a. )1(3Tcf>1 ~ 20151 1962. 

2. 10. A. BaTYCOBI c. A. ByHHTOBI B. M. Cllnopoal B. A. Hp6a. npenpiiHT 01-!HI-IIP-1823, 
Jly6na1 1964, 

3, A.Abashi.an, N,E,fuoth, ~.M.Crowe, P.hys. Rev. 'Lett. ~ 258 ( H)60); 
Phys,l<ev, Lett.,:!J 35 (1961); Phys, Rev., 1321 2314 (1963). 

4, 10. A, BaTycoa1 C. A. ByusToe1 B. M. Cuuopoa, B. A. Hp6a, )1(3Tcf>1 ~ 9131 1963, 

5, B.B.AnucoaH'I1 JJ.r.naxno. )1(3Tcf>1 .1§., 11521 1964; Phys. Lett., 10, 221( 1964). 

6, B. H\ Banyea, )1(3Tcf>1 11, 6491 1964, 

7. tq. A. BaTycoR1 C. A. BynsTOB1 B. M. Cunopoa, B. A. Hp6a, )1(3T<I>1 iQ, 4601 1961. 

8. T.Jl. Bn_oxunueaal B.r. fpe611HHHKI 'B.A.)I(yKOBI r.JJ1!6M8HI JJ.JJ.HeMeHOBI r.l1.Cenu.,-
B9HOBI IOaHb )l(ya-<jlan. )1(3Tcf>1'ii. 1161 1963. 

9, J.Kirz, J.Schwartz and R,D,Tripp. Phys. Rev., 1301 2481 ( 1963), 

10. I,M.Blair, G,Conforto, C.Rubbia, G,Torelli, E,:zavattini. Phys, Rev, Lett.,_!h. 79( 1964)~ 

11, R,J,Homer, 0,1-:l,Khan, W.K,McF'arlane, J,S,C,McKee, A;W,O'Dell,_ 
L.Riddiford, · P,G,Williams arid D,Griffiths, Phys, Lett., ?_. 72 ( 1964), 

12. A. cf>. fpawiiH, E. B. Kyaneuoa, E. n. Kyaaeuoa, A. B. CaMOHJ!OB, H. H. lllanaMOB. 
npenpiiHT 11T3<1>, No 250, 1964, \ 

13. A.A.AacenbM, B.H.fpu6oa. )1(3Tcf>, 21,. 501, 1959; 
!1. B. AHHCOBII'l, A. A. AacenbM, B. H. fpu6oa, )1(3Tcf>, 1a, '224, 1962. 

14, J,Kirz, J,Schwartz, R,D,'I'ripp. Phys, Rev., 126, 763 ( 196~ ), 

15.N,Schmitz,Nuovo Cim., 21, Z25 ( 1964), 

16, M. Neveu ( Saclay, Orsay, Efiri, Bologna colktboration). The Xllth International 
Conference on High Energy Physics, Dubna,1964. 

17,J,Hunilton, P,Menotti, G,C,Oades and L,L,J.Vick.Phys, Rev,, 12~ 1881 (1962). 

18, 1--l,.J,Schnitzer, Phys, Rev., 125, 1059 '( 1962), 

19. B. R. B AHHCO~J1'l. )1(3Tcf>, .1!.- 1593, 196.3; 

20. 

)1(3Tcf>, 11, 240, 1964, 

n.B. lliHpKOB._ .lloxnan Ha XII Me"'AYHaponnoil 
npenpiiHT 011HI1, P-1788, Jly6aa, 1964. 
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