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,:1, B B e 11 e H n e 

,· \ • •., ,.. , , . , 1· - ; , "I 
'nepBb!e onb!Tbl no H:;!MepeHHIO. Ce'!ElHllfi' peaKUllll ' "-P ➔ ,i-+,r-n . (1) npn· ue60J!bWHX: 

~ ~ " ~ 
9HeprnlIX 6hWll Bb!IlOJIJI€lHbl B 1959 "ro/ly ll npe)lCTaBrieHbl Ha KneBCKy)O Koriq,epemrino no q>ll.;_ 

'J' ,_ - j • • '- - •• - l ' . . ', > . ~ H. .-

31IKe '!BCTHU ,_BbICPKllX: ae:eprnit, B-(- Jly6iie. CEl'leHne peaK~Illi (1) 6bll10 ll3Mepe110 'npn aiiep-'. ·. 
. - /1 / · ·; . .- · - >> • - • - -_ , • • • _· ' - /2/-

rnn- 290" MaB: , B BepKnll - npn 'leTbipex: 3Ha'leHmix-·aHeprnn·B ·nHTepBane (260-427) MaB , 

:a·•HliC~OHill99 'apeMll y>Ke .. UMe~-rdll 6011~e T~'!Hhl: )l8HHb!9 0 ce~~mi:m:,_-p98KUlll("(l). npn a1tep-
~·" ' ' .· ' : .. 

-'.-rngx 6onhmiix 340 M8B, 0AHaio .o6nacTb aHeprnit B6nnan 'oT nopor~ (172;4 MaB) ocTaBanacb 

Mano ·~3Y'!9H~oi,' l-J MeI<iTCll nnlllb orieuKn non"i1b!X: ceqeunl!: 
· /3/ ' . - /4/ 

• 6bITHllM ', .. npn aueprnn 245 MaB - no 32 co6h1TnllM • , 

npn 9HeprHll 224 M3B ~ no 3 co-

- ' ' ' \ ' 
4>aKTH'!9CKll HST ")l8HHb!X 06 aHepr'eTn'!ecirnx: n yrnOBbIX pacnpeAeneHnllx BTO-:- --" ' . 

pH'!HhIX: 'lac:Tnu oT ~eaK1i:nn (1) np~ i,1;ep~nnx:.MeHbmnx:·290 MaB, a·.T~->Ke Bpe~ii B _CBH3n 
· ' ' • -· - , . ·_ ' ' , . i- : 16 1 I . 

·c -nollBnenneM Teopnn, 'pa3BHTofi B pa6oTax AnncoBn'!a,, Ancel1bMa, Tpn6oBa - ' , B03PO';' Hl!Te-.. -· - . ' . -· ' ' 

·_-pe_c_ nMeimo K oKononoporoBoil _·09rraCTn_: s!!eprnl!, · · II~ aTIJl! i:Jpn'lnne_ l!aMn 6hmo npeAnpllllllTO. 

Cll.CT~~a_Tn'"tec~oe nay~eane peaK;ll~ (1) B6n~~II nopora, B')laHHoit'pa6oTe n~naraJOTCH pe:.. 
' ,. I ' . ~ , ·1 • 

3ynhT8Thl_ II3Mep'eHllli no.JIHbIX_ ce:reHIIl! ll. yrnOBhIX_ pacnpeASIJSHHli BTOpll'!H~!X '!8CTH!l, Pa6oTa 

. · BbmonHeHa C nOMOlllhlO MeTO)llIKH 9MYl1hCHOHHblX KaMep, 
,,., 

2, IlocTal!OBKa·aKcnepnMel!Ta 

3MynhCIIOl'm1;>1e_ KaMepbl, COCT8BJ19HHb!9.,H3 CJIOSB Hl-JK4>l-J-BP TOnlllHHOl! •: 400. ll "600 MKM, 
' , .. =. ···:· i •". 

o6nyqanlICb ny'!KOM IT--Me30l!OB OT CIIHXpOUHKnOTpOHa na6opaTopnlI ,.S!JlepHbIX npo6neM 

__ Ol-l.HH, c·;aa6pocoM no ~MnynhcaM a-2%, ~b.~a Ka~epa: ~a3MepoM 20i.10xio .cM
3 

61,i'~a­

·.: ~6ny'!el!a IT--Me30H8MII C 9Hep'~nel! 3()0 Maa: 5 KaM-ep' pa~Mep'oM . "to ;·10 X 10 .cr..i
3 

o6n;:. 

. (qa.11HCb .. --Me30ll8MII' C aneprire~ 250 Maa II 2~- KaMep pa3MepoM.5x5x5 cl\l '61,mn __ o611y­

. '!9Hbl -_ 1T - -Me3oHa~n' C a~eprn.el!· 2~5 MaB, Ilocne ~6ny'!9~1!'1 Ha. 9MYl1hCHOHHb!9 fnOH M0T~ 

')l6M ~OHl.-aKTHOl! ne'!BTII H8lIOC!fJl8Cb KOOP/lllHSTHaH ceTKa 'c\ pa3MepoM KBa)lpa-i:~. MM; _'!TO, 

b6e~ne'!HBano. Ha)le>Kl!Oe npocne>KHBa'Hne cneAOB B_ KaMepe. Cn6n 11pOCM8TpllBarincb' no Iino-
, I . ,: I ,.__ . _ , + . ,· -

10 X 7 X: 1,5 ": 105 I'l perHCTpHpOBSnHCb OCTSHOBKH' 1T •-M930HOB·· no Xa-
_;;pacna)la~: ~al.l?ell~bJe Tpe;H 117"1 ~M~3o·~~B npocn~iirnBahn;b ~o ' 

• 

0

Ill8)l1I npn yaeJIH'!eHHH 

aBesn. o :nepBll'lllbIM · ,r :-..:Meaol!OM. l-l oHnsaunll, BbI3bIBaeMai ·nepBH'!HbIMII 1 ,r-: -Me3oHaMn ' • 
•• ·.:, • , . , I • • ·+ .. 
n~n 9Heprnir 200-300 ·M.~~,6nn3K8 K' __ MH!IHM811hlloll; 'a HOHH38UHSI BTO_p'IH:fb!X;_. IT..-,-M930HOB 
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. B, cpe11HeM '6oriee qe,M. B. dBa'pa~a· npeBhiwaeT MH~H~anbHYIO· 3Ta' Il03BOmmo o6ny'!STI, > 
• ,-.· ': ·:_. _ • -· ✓--~,. !- · "'_,, ·.• 9,··. · ,;, 2 -. ' •~1 

- l', ., I\ t,_·: ._i 

. 'KaMepbI -6onbUIHMH noT0KaMH' ( 5 • 10 MeaoaoBIM ). Bb16paHHhill 'MSTOll · noncia oKaaancsi 
, -~ ~ . \ :-- . ~ I , .- - _, . - ; . : • • • ,- , ; ' ., . .· • 

. ·. oco6eHHO s(jl<peKTHBHbIM nnH perl!CTpannn' co!SbITl!ll, COOTBeTCTByiomnX: peaKlll!I!. ( 1). B611H31!. ~X:o;o~~- _. ,· ·_ ----~ ··. . ·_ ·,. 1 -- - -- :. ... · -, • \~-

,~ ,- . 

-::__.-·, 
. Kasanoci,; '!TO, OCHOBHblM HCTO'IHHK0M :qioHOBblX c'o6bl'fHfi npn TaK0M MeTO/l~-II~l!CKa 

'. . . . • '. . + . . .•. • . . ". ·• ., . . . • . , ... 
.. • ·6yneT'. polKneHne_ 11 ., -Me3oHOB Ha Hllp_ax. O!lHSKO ·. B npoue7ce_ pa60Tb1. 6m10 o6aapylk_eHo•. 

6onbwoe' . 'IHCn0 _3Bean, B K0T0pbIX · e11HHCTBeHHblM TpeK0M, KP0Me nepBH'IH0I'0 
¥ -·, +· "'. '.-. ' ' . 'I • - •. -- •• - .. •• • 

6hm. TpeK 11. ·-:Me30Ha •. 3TO HSBOl!Hno. Ha MbICnb, '!TO HMeeTCH 11ononHl!TellbHblll 
+ , .... r • -- , /·, - ' 

11 ·-Me30HOB - nponecc, llB0llHoll nepeaaplI/!KH 11 -Me30HOB"Ha lil!PS:X, 3,Kcnepn.:..:: . 
·' ,. .· . . , .·: : . /8/ . . 

<p0HOB:>1X 

MeHTb1; . BhlnonaeHm,re npn sHepr1rnx Hl!lKe nopora ,Me3oHoo6paaoaaHl!H noKaaann; '!TO 

~pouecc ·llBOllHoll ne;eaaplil!KH n·ell~T~n~enbHO nponcxo.ii;T, 1 n ce'!eHne .ero 6bICT~~ pacTeT • 
, -. I,,, ,, , ., ' . ' 

1 
c ·sHeprn_ell. ·~ 

·•-t· 
1,.,. 

3. KpnTepml 0T6opa aonopo11HhIX c 06b1Tnll .. ' 
I. :·· 

.. ·' flpenBapnTellbHO. OT6npanl!cb· co6b!Tli"H C. l!BYMH BTOpH'IHbIMH 11 :.Me30HSMH. '( ;~:I! ·'11i,l. 

HEl HMeromne cnenoa /lp;r·nx '11:lCTHU ·I!. TpElKOB .SIil~~: 6°Tll8'11! • .H.opOM O;llS'lll C'IRTanCH ;peK , 

• ll;HHOll (1.:.5 ). MK~, nn6o' c~yCTOK. c nnomallb!O . 6on~we nnomann'. nayx ;;epeH, o;ois~aHHble .. _ . ' ' . ' •', . - - . - . - .. \ , . 

, co6b1TnH. o6c'!RTbIBann'cb. no. cneunallbHO O cocTaBneHHOll--KnHeMaTn'!eCKoll • nporpaMMe' Ha 

·' 

1 

~n~K;poHHO:..c,ieTHofi MawuHe. 3aK~HhI coxpaaeHnH aHeprnn .n HMnynb~~ · · . 
'~ ,/ ' . '. . . . 

, .CHCTeMhl • '!eTbJpeX . ypa_BHE>HHfi: , · 

·,P+cos0 cos8 + P cos0·•.'cos8'+·p cos0.~s8 ~,P.c~s,.8 ;..o/ 
+ ,. . --+" + - - -- · - D ~ - : D O ~ i O : . 

\ . 

-~ sin 0'!: cos <'3+ +. p -,si!l 0.:><:0S a:_+ PD s!ri on ,cos an e, 0 

P+:;i~:S~:+ P_, sin;B~,+;P~ sin a: -,P/sfo 80 -:· 0 • 

,,'' 

.,JP2+µ2 1r,JP2 +µ2 '+,JP2+ M2 ·-,JP2-µ2.-,M e:O: 
+ + , - . - ,_ n ,, n ~ 0 , 0 ·. P 

·, 

311ecb. p -nMnynbCbI, 0. - yrnhI BT0p'IHHbIX 'ISCTHU B. nn0CK0CTI! aMynbCHH , .. 0TH0CHTenbHO :· 

: Han~aB;eHHH .ne~B;'!Horo . ·, 11. -Meao~a;· 8 _, ~nhl ·y;ny6neHH~- OTHocn~~nbHb ~noc~oci:ii . 
# ' - - ,; - , ' • • - • ~· , • , I • < ' , 

sMynbCHH, µ. _.n, I.I· - MaCChI xioKOH. 111iJ'.!..eKChI +,-_,n, p_ , .: '066aHa'la10T.' cooTaeTCTByromne 

.. BenH'IHHbl nnH BTOpRiJ:HhlX: 11 + H 11~ -Me30H0B, H~llTpOHS H npOTOHa; :, 0' - ·llnH 'nepBH'!HOI'.0 
'· ~ • , , , , ,' . ' ' - ' ~ I , • , • . 

11- -M830Ha. CncTeMa., ypaBHeHHll ( 1 )-( 4) pewanacb M8TOl!0M HSHMeHbWHX. KBSl!P,ST0B, 
. ' - ' . ~:· { , . ' ' ', ' ' . .- . 

x) B 85% co6bITHll BT~p;~ · 11 , ~Me3oH .. TaKll<e o~T~H~~nHBa'.nc~ B KaMepe n naBan · 
xapaKTepHbxe nnH·. oTpnuaTellbHhIX, ·· 11 ,~Meaoaoa aaxiaTH1>1e aiiean1,1, nosTOMY a· ocTanbHhIX 

.c.ny'laHx;' K0I'/18 BTOpoll ,/ 11 ·-·Me3·0H Bbl .. X0lllin .3a npe.iienbl KSMepbl 'II illlE!HTmjinnnpoaancH no 
38BHCHMOCTH H0H'!'3BUHH OT np~6er~ I 3HSK ero. C'IHTancH _OTp~~aTenbH_bIM; . . . , 

4 
/ ;·,_. 

'·; 

• I 



3anasanllCb see ll3M8P8HHbl8 senll'!llHbl C HX Olllllf>KBMH, a S Ka'l8CTS8 HCK0MblX napaM~T-

pos HaxonllnllCb senll'!llHbI' l!Mnynbca HellTpoHa 11 nsa yrna 0n 11 Sn • Pe3ynbTaTbl 

pac'!eTa npeacTasneHbl Ha p11c, 1 s cpasHeHI111 c TeopeT11'!eCKllM x2 -pacnpe11eneH11eM anH 

O)lHOll CTeneHn cso6011b1, B1111Ho, '{TO Ilpll x 2
>' 5 pacnpeneneHll8 CTaHOSllTCl! pasHoµepHbIM, 

IlOSTOMy C06bITHm,m, COOTSeTCTSy!OlllllMll peaKUllH ( 1 )1 C'!llTannCb cny'!an C X 
2
< 5 • Bcero 

OT06paHO 563 C06b!Tllll s HHTepsane 8Heprllll 200-300. Mas, 113 HHX 373 C06bITHll B HHTepsa­

ne 200-245 Mas. 

4. OueHKa q>OHa 

Cpean oTo6paHHhlX TBKHM o6pa30M co6bITHll Ha soaopone M0JKeT 6b1Tb npnMeCb co6b1-

Tni!, COOTB8TCTBY!OlllHX o6pa30BBHHIO 77 + -Me30HB HB nepnq,epH'l8CKllX np0T0HBX llll8P C Manoi! 

nepena'!ei! llMnynbca ocTaT0'lH0My llllPY 11.,cnenosaTenbHo,,6e3 snnnMhIX cneaos pa3sana llll­

pa, TaK H83bIBa8Mb!8 'KB83HBOll0pOllHhie' co6bITHll, O6bl'!HO )lnl! Oll8HKH TaKoro q>oHa npe11-

nonara10T, 'ITO q,oH nMeeT pasHOMepaoe pacnpeaeneHlle, Ecnn caenaTb TaKoe npennonoJKe­

Hne, To q>OH cocTasnT s HameM cny'lae 10%, KpoMe Toro, 6hma caenaaa 11ononH11TenbHBll 

oueHKa q>OHB, llllll aToro 6binH OT06paHbl co6bI?:'llll C l!IIPOM OTlla'ln annnoll OT 1 110 5 µ n )lnll 

Hnx nocTpoeao pacnpeneneH11e no x' S npeanonoJKeHHH, '!TO aTH cof>bITHll C0OTS8TCTBYIOT 

KHH8MBTHK8 peaKllllll ( 1 ) • OKa3anocb, 'ITO pacnpeaeneHne no X 
2 

TBKHX co6bITHll HMeeT npe­

Sbtmeane B . o6naCTH X 
2 

0-1. Ecnn npeanon0JKHTb, 'ITO . q>OHOSble C06b1Tllll HMelOT TBKOe JK8 

pacnpeneneHne, TO q>OH 0KB3b1SaeTCSI paSHhlM 20%. OaaaKO aTa oueaKa q,oHa M0JKe; 6bITb 

38BblW8HH0il ll3-3a HE!60nblllOil np11M8Cll HCTHHH0 BOllOP0llHbIX co6b1Tllll co cny'lallHhIMH 

HanoJKeHHllMH, HMIITHPYIOlllllMll l!IIP0 0T)la'lll, B )lBnbHellweM 38 BEmH'lHHY q>OHa npnHHManOCb 

cpe11Hee no llBYM 0ll8HKaM: (15:t_5)%. 

5,. nonc'leT ce'lettnll 

IlOllllbl8 C8'l8Hllll Sbl'lHCnllnHCb ITO q>OpMyne 

l: T/· 
er· =. __i___.:._ 

N \tl,IY . 
rne T/ - 'lHCno co6hITHll C yqeTOM reoMeTpn'leCKHX nonpaBoK HB nponyCK co6b1Tllll 113-38 

2 
orpaHH'l8HHhIX p83MepoB KBMep. - Il0T0K M830H0S Ha 1 CM ' V - npocM0Tp8HHhill 06::,eM, 

r j - aq,q,eKTHBH0CTb HBX0JK)l8Hll!l ,,+➔ µ + + V -pacnanos, l 2 - aq>q>8KTHBHOCTb npocneJKHBaHHll, 
/9/ . 

reoMeTpn'lecKne nonpaaKll onpenenl!nHcb aHanorH'lHO pa6oTe B npe.o.uono>KeHHH a3nMyTanb 

nbHOi! CHMMeTpHn o6pa30BBHlrn 77+ -Me30Ha, Pa3Mepbl KaMep npll llBHHOll aneprnn nepBll'l­

Horo 77--Me30HB onpeaemmHCb Tpe6oBaHHeM 3Bq>HKCnpOBBTb MaKCHManbttylO aHepruro BTO­

PH'lHhIX 77 + -•M830HOB OT peaKnnn ( 1). 

IloTOK M830HOB onpcaenHnCH IlO)lC'l8TOM ny'lKOBbIX cnenoa non MHKpOCKOilOM, Ilpn 

5 



ST0M Y'IHThIBanncb aq,q,eKTllBHOCTb. perncTpa1urn cneA0B ( 88%) ll npnMSCb ,., - - M830H0B ll 
. /10/ 

aneKTp0H0B B ny'!Ke ( ona H3Memmacb B npeAenax ( 4-6) % ) • Dnsi no11cqeTa ceqennll 

llCII0nb30f\anacb 'laCTb aMyn&CHOHHblX KaMep, 06ny1IeHHaS1 paBHOMepHblM nOTOKOM 17--Me3o-

H0B. Konn'!eCTBO SIAep B0AOpo11a orrpe11ensin0Cb XHMH'!9CKllM MSTO)lOM B na6opaTO-

pnn HHK<l>H n oKaaanocb paaHI,IM 11nsi 011noll na ncrron&3oBaHHbIX rrapTH8 aMyn&cnn 
22 3 

2,96 • 10 Sl)lep/CM • Kone6anne KOnH'ISCTBa BOAOP0Aa a paann'!Hb!X napTllSIX IIO )laHHb!M 

HHK<l>H cocTaanseT 8%
1111

• :iha neTO'IHOCTb y'IHTbIBanac& rrpn Bhr'!ncnennn own6oK B ceqe­

Hnsix. 3q,q,eKTHBHOCTb HaXOJKJl9HllH 17+ -Me30HOB orrpe11ensinacb IIO pe3yn&TaTaM Tpex H93aan-
/12/ · · • 

CllMbIX IlpOCMOTpOB n oKaaanOCb paBHOH a cpe)lH9M 0,61:!:.0,02. 3¢q,eKTHBHOCTb rrpocne-

lKHBaHHSI IIO pea.yn&TaTaM ABYX. na6n1011aTenell paBHO 0,90;!:.0,0l. OKOH'!aTen&Hbl9 pe3ynbTaTbl 

ll3Mep9HllSI C9'19HHil rrpn paann'!Hb!X aneprnsix IIpHBO)lSIT(:SI B Ta6nnue. 

3neprnsi 
210±.7 222:t.5 233:!:_7 246:t.6 264:!:_12 288:t_l2 

Maa 

Ceqenne 

lQ-27CM2 0,015:t_0,003 · 0,027:t_0,005 0,053:t_0,013 0,125:t_0,028 0,16:t_0,06 0,28:t_0,09 

TTo 9KCIIepHM9HTan&HbIM )laHHblM B HHTepsane 210-317 MaB 61,ma IlpOB9)l9Ha KpHl;laSI C KOpl!­

AOpOM oWH6oK (pnc. 2),, cooTaeTcTayromas aMrrnpnqecKoll 3aancnM0CTll C Tfc 11r11e T-
1 2 

KHHeTn'!ecKaH aaeprnsi Tpex qacTl!u B c.u.n. TTpeACTaansieT HHTepec cpaanenne uonyqena1,1x 

)laHHb!X C TeopeTH'I9CKHMH paC'!eTaMH. 

6. CpaBH9HH9 co CTaTHCTH'l9CKOH MO)l9nhl0 6e3 Y'!eTa-........1'="'-....e-B3aHMOf18HCTBHH 

YJKe rrepa1,1e H3MepeHIISI !IOIIHblX C9'19HHll peaKUHH ( 1) 
/2/ 

a pa6oTaX TTepKHHCa n AP, , 
/1 / 

BaTycoaa n AP• noKaaann, '!TO 9KCII9pHM8HTan&Hbl9 aHa'!eHHSI IIpHMepno B 10 pa3 
/13/ /14/ 

rrpea1,1waroT TeopeTn'!ecKne pacqeTI>r PoA6epra n Kellanca , ahrnonnenn1,re rro cTaTH-
/15/ ' 

'19CKOH MO)lenn. O11naKO B 1962 r. Uennnep o6paTnn llHHMaHne Ha 'l'O, '!TO ypaBH9HHSI 

rronyqeHHhre a pa6oTax PoA6epra n Kellanca ii:e y11oaneTaopsiroT ycnoanro rrepeKpecTnoll cnM­

MeT~HH H rrpe11rronoJKHII, 'ITO HM9HHO B 9TOM COCTOHT IlpH'IHHa paCXOl!{Jl9HHSI paC'leTOB C 

aKcnepnMeH'l'0M, 

Ha STO'l' paa HHTerpan&HI>Ie ypaBH9HHSI 6r,mn rrony'!eHbl ·c IIOM0WblO )lHCIIepcnonnoro 

IIOAX0Aa M9TOAOM Boronro6oaa. nony'!eHHbl9 ypaBH9HHSI, YAOBII9TllOPSIIOWHe ycnoBHSIM rrepe­

Kp9CTHOll CHMMeTpHH, 61,mn peweHbl na 9II9KTpOHHO-C'!eTHOH MaWnHe, Pe3yIIhTaTI>I 9THX 

paC'!9TOB rrpnBe)leHI>I na pnc. 2 (Kp1rnasi Ill). BllAHO, '!TO TeopeTH'!9CKaH KpnaaH ace JKe 

rrpoxoAHT 3Ha'!HT9IIbHO HHJKe aKcrrepnMeHTaIIbHhIX TO'!eK. TaKHM o6paaoM,c IIOM0WblO CTaTn­

qecKoll MOA9Illl, yqllTb!Ba!Omell TOilbKO asanM011eilCTBll8 17 -M930Ha C HYKII0H0M ,ne y11aeTCSI 

OIIHCaTb C9'!9HHSI peaKUllH (1). ' 

6 



7. CpaBHeHne C MO)le1lbl0 re6em1 H lliHHTnepa 

Heyna'IH CTaTHCTH'!eCKOl! MO)lenn, Y'!HTbIB8IOII1el! T01lbKO . 11-N -B38HMO)lel!CTBHe, npll-

Benn K Heo6XO/lHMOCTH y'!eTa 11- 11 -B38HMO)lel!CTBHH /l11H 0/lHCSHHH ll011Hb!X ceqennl! peaK-

/lHH ( 1). no~b!TKa y'!eCTb 11-11 -B38HMO/lel!CTBHe B paMKaX CTaTH'!eCKOl! MO)lenn cnenaHa 
. /16/ /17/ 

a pa6oTaX reoeng n lliHHTnepa H lliHHTnepa • MaTpH'!Hb!l! sneMeHT peaK/lHH ( 1) Obl11 

llO/lC'!HTBH IIO Monenn co CTSTH'!eCKHM HYK110HOM, B KOTopol! Y'!HTb!B811CH nponecc npHMoro ' 

Bb!OHBBHHH 11 -M830Ha H3 /lHOHHoro o6naKa HyK1lOH8 H npouecc nepepaccerutHH 11 -Me3QH8 C 

Y'!8TOM 11N - B38HMO/lel!CTBHH B KOHe'!HOM COCTOHHHH C 1=3/2 ij J=.3/2 • B pa60Te
117

" 

MBTPH'!Hb!l! sneMeHT Obm 0606111en /l1l!I Toro, '!TOObi MOlKHO Obl110 BK1llO'!HTb ,tl1lHHbl 11-11 

paccegmrn a
0 

; a
1 

; a
2 

B Ka'!eCTBe neaaanCHMb!X napaMeTpoa, onpenem1eMbIX na sKcnepn­

MeHTa, 3TH napaMeTpbI onpe,nenHnHCb ua yrnoBoro pacnpe,neneHHH 11+ -Me30HOB B peaitnHH 
+ 

( 1) npu aneprun 360 Msa H nonHoro .neynpyroro ce'!eHHH 11 + p npn 470 MsB, Bb!no no-

nyqeHo ,[1B8 pe111eHHH, KOTOpb!e OT11H'!8IOTCH 3H8KOM 82 nepBoe pe111emre:-ao =0,50, al-0,07, 

a
2 

=0,16; BTopoe pemeune-a0 =0,65, a
1 

=0.,07, a 2 •-0,14 (Bee B e,nna11nax h / µc ), nep-

/18/ 
B08 pe111enne npe,nno'!THTenbHee, TaK KaK cy111eCTBy10T TeopeTH'!ec~11e YKB38HIIH HS TO, '!TO 

/l11HHbl 11-11 -paccellHIISI ,[l01llKHbl Ob!Tb nonOlKHTenbHblMH, Ha pHC. 2 (KpHBBSI 1) !Ip11B8,tl8H8 

KpHBSH, COOTB,8TCTBYIOIIISH nepBOMy peweHHIO, Bn,nno, '!TO TeopeTH'!eCKag KpHBSSI npoxo,nu,; 

HSMHOro BbIIIle 

TBKlKe npoXO/lHT 

3KCll8PIIM8HT81lbHbIX 3Ha'!eHHl!, Kp11B8H COOTB8TCTByIOmasr BTOpoMy pemeHHIO 

Bb!W8 3KCllep11MeHT81lbHb!X TO'!eK, 
·' 

3KcnepHM8HTanbHbl8 ,tt8HHbl8 cornacyIOTCSI C MO,tl81lbl0 Oncona H 11o,nxa
1181

• 0/lHBKO 

3TO cornacne He noKaaaTenbHO, TBK KaK /l11H onpeneneHHH napaMeTpOB MO,tl811H Obl1111 HCU01lb-

30B8Hbl IIM8BWHeCsr /lBHHbl8 0 C8'!8HHHX peaKUHH ( 1) B H3Y'!B\lMOl! o6iiacTU aneprnl!, 

8, YrnoBbJe pacnpeneneHnH BTOPH'!HbIX '!acTHn 

YrnOBbl8 pacnpeneneHHSI 11 + -. 11- -M830HOB H Hel!TpOHOB B C,U,H, /l11H ,nayx HHTepBanoB 

sHepr11l! nepBH'!HbIX 11 - -Me30HOB (200-245) MaB H (245-300) Maa npe,nCT8B118Hbl Ha pHc,3. 

B HHTepBane·aHeprnl! (200-245) MaB BCe yrnOBbl8 pacnpeneneHHH CHMM8TPH'!Hbl H H30TpOUHbi1,. 

TaKHM o6paaoM,oKononoporoBol! o6nacTbIO aneprnl! ,nnsr peaKUHH (1) cnenyeT C'!HTBTb o6nac~ 

(172,4-245) MaB, B HHTepaane anepr11l! (245-300) MaB yrnoab1e pacnpenenemrn 11+-Meao-

HOB 011H3KH K H30Tp0IlHblM, B TO Bp8MH KBK yrnOBbI8 pacnpe,neneHHSI ,,.- -M830HOB H Hell-

TpOHOB SCHMMeTpH'!Hbl H 8HH30TpODHbl, npn aTOM Hel!TpOHbl 118THT npeHMYlll8CTB8HHO B nepen­

HIOIO nonycq,epy, a " -Me30HbI neTHT npenMymecTB8HHO B aanHIOIO nonycq,epy, no Mo,nenn 

lliHHTUepa npn aHepnrnx HHlKe 500 Maa 11- -Me30Hbl ,[l01llKHbl HMeTb nirK B nepe,nHeM 

nanpaBneHnH, 

7 



.BbIBOllbl 

1. nonHbie Ce'teHHSI peaKUHH ( 1) a6nH3H nopora , ll3MeP8HHbie B H8CTOSlllle8 pa6oTe 

npn wecTH 3Ha'teHnsix aHeprnn,He cornacyroTcsi c pac'teTaMu no CT8TH't8CK08 Monenu Uen~ 
/15/ /17/ 

naep8 n KnM 3e nxeH!I u MOAenu lllHHTuep8 • 

• 2. YrnoBbie pacnpeneneHHSI ,,-·-M830HOB B HHT8pB8ne (200-300) MaB T8KlKe npoTUBO-

pe't8T npe/lCK838HHSl1'4 Monenn lllHnTnep8, 

3, 0KoncinoporoB?ll o6nacThro aaeprull nnsi peaKnnn ( 1 ) cnenyeT C'IHT8Th o6naCTb 

(172,4-245) MaB, 

ABTOpbI C'IUTaIDT npHSITHblM )lOnroM no6n8l'Oll8PHTb r.B.EcjlnMOB8, H,1LCnnnH8 n C.H.Co-

·KOnOB8 38 o6cylK/l8HIISI, 

Mawirne. 
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d6 
dCOJ8 (omH.til.) 

JO 

zo--= 

/0 

1f' 

200 Mev-. £,,. -.245 MtV 
373 COOblmUR 

,r- n 

~I o,6 42 ·0,2 -D,6 ·(O •I 0,6 q2 ·0.Z ·0,6 ·I •I 0.6 112 -qz -0.6 -(0 

CosBn 

dfJ dcose (omH.eu} 

Joi 
I 

20 

cos8,r• 

J[' 

COSB,r-

245 MeV<£H- ,3QOMev 
/90 co6blmuil 

J[· 

o., 0,6 0,2 ·(12 -q& ·I •I Q6 QZ ·Q2 ·Q6 ·I •I (16 

Cos8Jr· Cos8,r· 

n 

Q2 -0.2 -Q6 ·I 

Cosen 

Puc, s. Yr110Bbl8 pacnpei:1e11eHHII BTOPH'IHblX '18CTBit OT peaKitBH ( 1) B C,It,B, n11aBHbl8 /l)IHBB 

cooTaeTCTayroT aaancHMOCTll A -1- B cos 0 -1- C cos
2 0 .• 


