
~ ~Lr~.4~ 

B - ~11 
OE'bEDVIHEHHbl i-1 

VIHCTVITYT 
.HDEPHbiX 

HCCnEDOBAH vi Vt 

Dy6H8 

•• 
t ... • ,.., 

a 
! 
21 • 
I 

i 
~ tt6S 

p -2327 

A.C. BoaeHKO, E.H. rycbKOB, M.<l>. nHX8'1eB, 
A.n. nJ06HMOB, IO.A. MaTyneHKO, 

H.A. CaBHH, B.C. CTaBHHCKHA 

+ 
YITPYrOE PACCE.HHHE tr -ME30HOB 

HA ITPOTOHAX HA Yron 180° 
ITPH BblCOKHX 3HEPrH.sTX 



3541/ I np . 
HKo,A . C. M ,!tp . 
roe pacce.RHHe 
a npoToHax ••• 

_1_9.._.6;..;;.5..;;,.. --·-

p -2327 

A.C. BoseHKO, B.H. rycbKOB, M.<ll. nHxa'JeB, 
A.n. n106HMOB, IO.A. MaTyneHKO, 

H.A. CaBHH, B. C. CTaBHHCKHA 

+ 
YnPYrOE PACCEHHHE " -ME30HOB 

HA nPOTOHAX HA Yron 180° 
n PH B~COKHX 3HEPrHHX 

Hanpasneao B 

' ' 

•nHcbM8 )f(3 T<Il' 

. ~,.. :: ·A lft1CTMT7'T 1 
. .-. •:..:AUvll" flf ! 

~ .. ~ . ·r ,_ \~c '\ 



B na6opaTOpRH B~COXRX saepr&A 06~ARR8RHOro RRCTHTYTR HQBpR~X &ccnonoBaRBA 

O~nB B3M9p9R~ BBnJ<'IBR~ QH.p.j>epeRD.BanbR~X CB'IBRRll ynpyroro fT +- p -p8CC91lHHH B MRUOM 

TBUBCROM yrne 88 180° IIpB RM.IIyUbC8X fT + -M830HOB B naoopaTOpRoll CBCT8M8 3,15; 

4,10 B 4,85 rae/c. Peayn&TaT~ B3M8pe101A llpB 3,15 rse/c 6~na ouyonHXOBaH~ paaee
111

• 

B naaaoA pa6oTe npBBOQHTCH peaynbTaT~ B3M8p9HRA llpB 4,10 rss/c B 4,85 rae/c H conoc­

TaBnHIOTCH n8HR~8, nony'I&BR~8 UpB ecex TpeX saeprRRX. 

Ji3M8p9HRil npB pa3B~X SHeprBHX UpoB3BOQBUHCb C IIOMOWbiO OQHOll B TOll lK9 yCTaROBK~ 

OnacRBae ycTaaoexa naao s
111

, OTKyna aaaMCTeOBaR pac. I. 

0TROWBHBB 'IRena 38perHCTpRpoB8RR~X ycTaROBKOll Cny'IR8B ynpyroro p8CC8HRHR 
+ 

rr-

M830HOe Ha38Q It OOW8MY 'IHCny IIOny'IORH~X CBHMKOB C YBBUH'I8HR9M SReprRH yM&HbWaUOCb 

(1:4,4 npa 3,15 rae/c; 1: II npx 4,10 rse/c; I: 40 npa 4,85 ras/c). 3To e~aBaso 

HB TOIIbltO YMBRbW9HH8M eOnB'IHR~ B3M OpHBMoro C8'18RHH, HO H yxynweRHBM <i>oHOB~X yc­

UOBHll ecnencTeHB MOHbWero npocTpaHCTe8HROI'O pa3Q8118HHH llpoTOHOe OTQR'IH OT 'IRCTRII 

!ly'llt8 (eM. pHC. 1). noaTOMY noTpeooeanOCb npHMBHBHHB 001188 CTpoi'RX KpRTBpROe nnH OT-

/1/ 
6opa cny'laee ynpyroro paccORHRS! saaan, 'IOM B 3TH lKe KPBTepRR OhinR scnonb3oeaabl 

QIISI nOBTOpHOll o6p800TKH naHHblX npH 3,15 rae/c. npH npOCMOTpe nn&HKR C HCXpoBOA Ka-

M9pbl SCI QnR nanbHOIIWell oopaOOTXH OT!SHpanBCb CHHI\OCH 0 Ha KOTOp~X nOMRMO TpeKa 

OT nanaiOwell ny'IKOBOll 'laCTHilbl npHCYTCTBYOT TpeK, npoQOIIlK9BRO KOTOporo B CTOpoHy BOQO­

poQROll MHWBHR MOJK8T nepeCOJ<aTbCS! C nponOUlK8HH8M ny'IXOBOI'O TpOKa. 'lopes KOOpnHRaTbl 

3TRX Tp9l<OB npoBOnHIIBCb npHM~O H Bbl'IHCIIRUOCb paCCTOS!RB8 MRRHManbBOI'O COIIHJKOBHll 

3THX npS!MbiX 6 , ltOOpQIIBaTa 3TOI'O MOCTa H yron , non KOTOp~M BHnHO 3TO 

MHBHMRUbBOe paCCTOS!HB8 H3 KaMep~ SCI • Pacupenenea&e coo~TRII 110 een&'IRBe 

-2 
OK83anoCb rayCCOBblM C nonywHpRHOll 1,2.10 panHaBa, COOTBOTCTBYIOWOII OJKHna&MOll 

(aa-aa KYIIOBOBCJ<Oro pacc&HBHR B BOnOpone pac-
+ 

fT - p -paCCOBHIIS! Ba38Q 

COHHBOI'O saaan fT + -M030H8 II IIOI'p9WROCTOA B R3MOpOBRH yrnoe Tp9KOB B X8M8p9 SCI ) • 

nepOC91<810WHMRCH C'IBTaURCb napbl TpOJ<OB C < < 8.10-
2 

pan. 0cTaUbH~O OT!SpaC~BanHCb. 
JicKniO'IRniiCb TaJ<JK9 cny'laR, xorna 118p9C9'18HBO Tp9XOB HaXOARnOCb BH9 OO~Ma lKllnJ<OI'O 

BOnopona. JlnH OTO!SpaHHbiX TRitHM oop830M COObiTRA CTpoBUIICb pacllpenenOBBR no RMnyn&-

CRM 'IRCTBil, aaperaCTpHpoBaRRbiX B BCXpoBOI! KRMOpO SC II . B STBX pacnpenenoHRHX 

3 



eHAEiB '19TitBI DH1t1 eooTeeTeTefJOIIUII BMny/lhCy llpOTOBOe OTA8'1B OT ynp:yroro •P -pae-

eeaBaa aaaaA {mBpaaa 9TOro nBJta onpenenanae& paa6poeow no aaepraa nepea'IBoro ny'llta 

eneltTpoM8Tpa R eoeT&enana OltODO 2% DpH R pa3peW81011l91! enoeo6aoeTbJO M&riUITBOJ"O 

4, J0 B 4,88 fae/ e) • Co6b1THH, DOD8A8JOIIUI9 e 9TOT BRit, e'IBT8DReb eny'I8HMR ynpyroro pae-

C8HRHH 
+ , aa38A {nonpaBJta aa enyqalaoe nonaAaaae '18CT~hl B STY o6naCT& 1tawep1>1 

sen ' e 
< -2 • 3.10 paA, eoeTaenana 1,7% nna 3,15 raa/e; 3,7% - nna 4,10faB/e; 

a 6,4% - nna 4,88 faBle). 

3~eJtTRBBhlll Teneeahll! yron yCTaBOBJtlf e e.n.w., Bhl'llfeneaa~>~A ueronoM MoaTG-Kap­
-8 

no e J'I9TOM ltfDOHOBCitOro pae~~HBBH '18CT~, eoeTaenan 2,87.10 eTep llDH 4,10 fsB/e H 

-3 
3,04.10 eTGp llDII 4,88 f9Bfe. 

npa ebi'IReneKRR ~ltTifBBhiX e&'I9IUII eBOAifDifeb nonpaBitR R8 llll9pH09 B381fMOil&ICT-

eRe nepBH'IROro R paee&IIHROJ"O R838A ,+ -N930ROB R IIpoTOH8 0Til8'1R e BOilOpoAHOII MH-

WGHR If e'I9T'IR1t8X, R8 DplfMGe& p. -ueaoaoa a · ny'llte, aa paenaA paeeeaaaoro • -Me-

30R8, H8 ~ltTReHOeT& enRHTRDnllllHORRhiX eqeT'IIfltOe If 9n91tTpoHRhiX CReT9M1 R8 ~ICTife-

ROeTb ReltpoBbiX X&Mep. 

B Ta6nlflle 1 npaaeneabl nony'I&RRhl& Benlf'IHHhl nH~epeHIIRHnbRhiX ee'leHRA, exnJO'IaR 

ll8RRbl9 Dplf 3,15 faB/ e, o6pa6oTHHHbl9 e ReDOn&30B8Hif9M YJt838HifbiX ebiW9 ltpRT9pH9B OT-

6opa. 0mH61tW, YJt838RRbl8 e T86Diflle, BltDIO'I8JOT eTaTHeTif'l&eKyiO 0Wif6Jty R aeonpeneneRROeTb 

e nonpaeJtax. 

B aTOll JKe Ta6nlfll9 ADII epaeaeBRII DpRB9A8Rbl A8RRb19 ADII 4,0 rse/e, nony'IGRRble e 

DOMOIIlbiO lKIIAitOBOilOpoAROII lt8U9pbl/
2

/ 

Ill 
B npeAbtAYIIleA aawel! pa6oTG 6bln enenaa BbiBOil o cymecTBOBaRRH 3HH'IHTen&aoro 

DO B9DH'IIfR9 H J31tOro DHX8 B All~p9RilH8DbHOM e&'I9HBR ynpyroro 
+ rr p -paeeeRRHII 

a&38A npH S, 15 faBle. Ha naaablx, npHaeneHHbiX B Ta6nHne 1, Banao, 'ITO RMeeTea Y31tHA 

DRX B6BR3R 180° npR 4,0 faa/e. neleTeHT9DbHO, B9DH'IHH8 t~ )
4

•
10 

H8 nopliiiOK npe-
d {) ISO~ 

aocxonaT cpenaee eeqeaae paceeliHHR e 3811&1010 nonye$epy a no'ITB e 4 pa3a 6on&me ee-

'19HRR IIDR RHT9pB8D8 DO cosO e.ll.Mo OT -0,8 AO - 1,0 DpR 4 10 fse/e. J:iMe&Tell DRK 
+ d a <.u 

rr p -paee&IIHRJI 883811 Jl DpR 4,85 fge/e; eenH'IHH8 (~ ) e aeeXODbXO p83 
--era- d " IS o 

0 

npeaocxona:r eena'IHay ( __ a_ ) •·"0 , ltOTopaR e CBOIO oqepen& nonJKRa 6b1Tb 6on&me 
dO 10 _ uo0 

(~)•.u 
d {} 10 - 180° + 

CymeeTeOB8HR9 naxa e ynpyroM 7T p -paeeeKHJIR H838A e noeT8TO'IHO WllpoiCOM 

e 

HHT9pB8n9 9HeprHI! eblme S fse JX83blB89T H8 TO, 'ITO 3TOT BRit ae eest38H e DpolleneHReM 

lt8XOro-nROO p930H8He81 8 stenKeTell X8p81tT9pHbiU ADll Dponecea ynpyroro paee&IIHRSI e 

o6naeTR ebleOXRX 9H9prHIX/• 

x/ Hauepe&Hll npoH3801lRDifeb npH 9HeprHIIX Bb1W9 3,0 rae, 'IT06bl H369JK8Tb B03MOJK­

HOro BDHRHRII po~9HBII R3068p H8 ynpyroe paee911HR9 H8381lo 

4 

., 

nB~epeBDB8nhB09 C9'1E 
4. I 

-oa>eMeeTHO e (~ ) 
0 d d 0 taO 

~-Aezpl . .!1..: I 
d {) 0.32 

du 
Bena'll!aa ( Ci"' ) 1800 

BRitO DOCitODbltf B3M9peHHH I 

paTa nepenaaaoro RMnyn&ea 

YJt838RR09 y6b1B8HR9 C9'19RRI 

saepraa a ~teanpaTa nepenaa 

AeTophl 6n6ronapaT E 
aa, B. nepee03'11fltOB8, H. q, 

nporpaMM a npoeeneaae pae 

pa6oThl yeJtopaTena a rpynn: 

noponou. 

1. 1 .A.Savin, A.S. Vovenko, B.N . 

V.S.Stavinsky. Pbys. Lett., 

2. Aachen· Berlin • Birmingham · 

Pbys. Lett., 10, 248 (1964J. 



I OT ynpyroro rrp -pac-

aaepraa nepaaqaoro nyqxa 

Tasnana oxono 2% npa 

reb cnyqaau. ynpyroro pac­

bl a STy o6n&CTh xawepbl 

'c; S, 7'l, - ADS! 4,10 faa/c; 

~Rblll W8TOAOM MoaTe-K8p­
-S 

!0 cTep nrur 4, 10 rsa/ c a 

I HB HA&pHoe 838RMOA&IlCT­

OTA8'1H 8 BOAOponaoA MR-

=nan paCC&RHHOI'O , -Me-

)RHbiX CHCT8M 0 HB ~ltTRB-

MbHbiX ceqeaaA, axnJOqaH 

HHbiX 8bllll8 ltpBT8pReB OT-

) oma6xy a aeonpeneneuaocTb 

4,0 faBle, nonyqeaable c 

+ rr p -pacceauaa 

IHAuo, qro HM&eTcR y3x11A 
Ia •. 10 
-- ) H8 nopanox npe-
1 (} ISO~ 
~• B 4 p838 6onbwe ce-

;,0 faa/c. JiM88TCR DHK 

) •.so 8 H8CXODbltO p83 
180° 

!Ab non~8 6b1Tb 6onbw& 

!A 8 00CT8TOqHO WllpoKOM 

8 

H& CBH38H C npoR8D8RH8M 
ynpyroro pacceauaa a 

qro6bl R36e~a1'h B03MO~-

' I. 

J 

. /2/ 
na~&peBABBnbRO&,~?qeaae paCC&RBRR H838A DpR 4,0 faa/c, nonyq&HHO& 8 pa6oTe , 

O&BM&CTHO C ( ~ ) 
1800 

R3 ABHHOil pa60Tbl XOpomo ODHCb1889TCH 388HCHMOCThJO DRAB 
du pI d 0 

d{f- A exp 1. ff I , roe P 1 -nepneabaxynapablll nepenaaablll awnynhc a rea/c. 

du 
BenH'IHBB ( ---;rn ) 1800 6blcTpo y6bl&aeT a R3Mepeaaow &8MB aaTepaane saepraA. On-

H8XO DOCXODbXY R3M8peHRR DpB pa3Hb1X 8H8pi'RRX DpoH380ARUHCh AUK p83Hb1X 3H8qeaall XBBA~ 

paTa nepenaaaoro aMnynbC8 u , a ceqeaae pacceaaasr oxono 180° 3B&acaT oT u 

yx&38HH08 y6bi88HR8 ceqeaall DpoRCXOART DpH OAH08p8M8HHOM H3M8H8HRR AByX D8paMeTpoB: 

suepraa a xaanpaTa nepenaaaoro awnynbCa u 

AaTOpbl 6n,;ronapRT B. Bapyne&8, T. no6poaonbCXOro, A. 3aaroponaero, H. Kaxypa­

HB, B. nepe&03'1HitO&a, H. t{epHbllllOBB 38 DOMOJllh 8 p860T&, B. KoqJtRHB 38 COCT8Bneuue 

nporp8MM a nposeneaae pacqeTOa, xonnexTBB caaxpo~830TpoH8 38 o6ecneqeuae cTa6anbaoA 

pa6oTbl ycxopaTena a rpynny sxcnny&TBARR xpaoreaaoro oTnena 38 o6ecneqeaae ~RAKBM so-

AOpOAOMo 

1. J.A.Savin, A.S. Vovenko, B.N.Gus'kov. M.F.Likhachev, A.L.Lyubimov, Ju. A. Matulenko, 
V.S.Stavinsky. Phys. Lett., 17, 68 (1965). 

2. Aachen· Berlin· Birmingham· Bonn· Hamburg· London- Munchen Collaboration. 
Phys. Lett., 10, 248 (1964J. 

Pyxonacb nocTynHn8 a H3A8T&nbcxaA oTnen 
10 8&rycT8 1965 r. 
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,lla.HHble no ynpyroMy pa.cce.RHKD ,+ Me3oHoB Ha npoToHax a6nK3K 180°. ________________________ _.._.. ______ _ 
Hwayn&c "+ HaTepaan 11aTepBan HaTepaan u (~ 1 ~ 
M830B8 B yt'IIOB B () C.I!.M. () (fsa/c)2 d!l CoiloMo d U CchiiiJ[& 

6 ( ) cos c.n.w. ., 
na .cBcT. B rpanycax (MX6apa/cTep.)(Mll:6apa/(fsa/c)'" 

c» --- - -------------
3.15 177+180 -0,998• -1.000 0,109 .0,104 99"!:12 244"!: 29 ,ila.HHB..R pa.60TB. 

4.10 177+180 -0,998• - r.ooo 0,086 + 0,081 74"!: II IJ6"!: 20 ,l{a.HHa..R pa.6oTa. 

4.85 177+180 -0,998+ - r.ooo o,074 + o,o68 J7"!: 12 56"!:18 ,l{a.HHB..R pa.60Ta. 

4.00 143+180 -0,800J - 1.000 0,088 +-{),562 19"!: 5 36"!: 9 12/ 

90+ 180 0 .. -1.000 0,088 •-3,252 6.4 :!: 1.3 12 + 2.4 
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Cxewa ycTaaoua .nn11 aawepeBBSI ynpyroro "+P -pacettiiDII aa )TOJI oJtono 180°. 

S 1 - S 1 CIIBBTBMIDlBOBBw.e C'leT'IJlltB, 

D C .n•4MilepeBilB&m.awl raaoBYI 'lepeBJtOIICJtBI C'I8T'Uit, 

C 1 , C 2- DOpoi'OIIhl8 ra3011hl8 '18peBJtOIICitB8 C'I8T'IBJtB1 

H IIO.Ilopo.naall liOimeab, 

I 
SC.I, SCU - BCitpoBhle Jt8W8phl1 
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