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Pyxon•c~ nocrynK~a s K3Aare~bCKHA 01Ae~ 
15 11apta !966 r. 

OtsercTBeHH~R sa B~ycx 
C.ll. llmOoliK.IIOB 

o KOr 

.il - + iU\PO 

B PHAe TeopeTHqecKKX K sxc 

peHTHOtt re&epanKK Me30HOB npH 

AOCTaTOQHa HaA6ZHOCTb 3KCnepBliE 

MOleACTBKR, HanpKwep, C BeRTpOE 

3To noxasHBaeT Oo~bmoR pa30poc 

TOpaS npH 3HeprHK 91 - lle30HC 

OT 20 AO 200 lleTpos. OcoOeHHO f 

xpKTepzm: 

2:: s""' e, ~ A 

TaR xax npasaH qacTb HepaseHCTI 

3HeprHH nepBHQHOA qaCTHUU. 

RHTepeCHHll RB.IIHeTCH BHRCHt 

reHepanHH, QTO OAHOBpelleH~O no: 

cnyqaes B3aHMOAeRC TB~R C OTAe.lll 

B npKBeleHHOM HaliK aaanK3e Ha 1 

7 rss/c, H3 KOTop~x O~n~ 123 

sepoHTHHe xorepeHTH~e. 

3TH cnyqa~ npHBeAeHH B Ta• 

n YrnH n.c. HIIIlY. 
ras1 

5,6° 0,35 

I 1,9° 2,65 

50 1,60 



0 KOI'EPEIITHOR rEHEPAI.Ufil: 

1I - + iULPO - .!i-+ 11 + iULPO ITPK 7 r3B/c 

r .H.Eeauorsx, K.A.ToncroB 

B pg~e reoperHqecxHx H 3KcnepzueuranbHHX pa6or[I,2,3,4]noxasaua Boauo~uocrb xore

pesrsoR reuepausH ueaoHOB npz cronxaoseHHH Oucrpo« qacrHnu c a~pou. O~axo noxa He

xocraroqHa Haxe~socrb 3xcnepBKeHtaAbBoro BHxeneBH8 cnyqaes xorepearHoR reaepausH or ssaH

uoxeRcrBHR, aanpHuep, c HeRrpoBaKH B a~pax, xoropue uoryr zuerb OHB3RBe xapaxrepzcraxz. 

3ro noxa3HBaer OonbmoR pa36poc B cpe~eR ~Be xorepearHoR reaepausH B ~T03KYnbcHz, xo-

ropas npB 3Heprss Jf - ue30HOB -- !6 r3B, no .laBBW pa3nlt1IRHX paOOT [4} xoneonercs 

or 20 xo 200 uerpoB. Oco6eHBo Heaaxe~HHK sBnsercs suxeneaze xorepeHTBHX coOHTBR no 

xpnepBil: 

rax xax npasa8 qacrb HepaseHCTBa ecrb xoacraara, a yrnu ~· , oqeBB~o, 3a&Bcsr or 

3HeprHH nepszqsoR qacTHUH. 

KHTepeCHW SBHSeTCS BHSCHeHBe 3HeprerzqecxoR 3aBHCHKOCTH nepOSIHOCTH KOrepeHTHOR 

reHepausa, qro o~HospeueH~o no3sonHr Oonee aaxe~Ho ycraHOBHTb xparepBH xns ycrpaseHHs 

cnyqaen B3aHMO~eRCTB~S C OT~eHbRHKH HYKHOHaKH. 

B npHBe,leHHOiol HaKH a&aHH3e Ha OCHOBe paOOni [5) cpe,lH 535 :ir --w B3ai!KO~ei!CTBIIII npH 

7 r3B/C, 113 KO TOpHX 0b1HII 123 J- Jiy4eBI1J.UI, no OOJitenpHHJITW !tpl!repHSK OEIJIH BEI,leJieHH Oonee 

seposrHHe xorepeHTHHe. 

3TH cnyqa11 np11sexeHH B raOnMne. 

~~ Yrnu n.c. HKnYHbCH P.J.. BeK'ropHas t 
rsB/c r3B/C CYIOia P.L L5inB KBa.J;paT 

r3B/C nepexaaaeu. 
4-x uep&oro 
awn nbca 

0,352 0,034 

2,65 0,087 0,050 0,218 0,082 (raB/c)2 

!,60 0,!40 
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n Yrnu .!I.e. lllliiYJibCH 
r 3slc 

5,7 0,32 

2 4,0 0,63 

1,5 5,2 

24 0, 60 

2, 5 11,80 

6,0 0, 91 

7 ,8 1,6 

2,2 4,0 .. 
25,8 0,62 

PL 
r 3B/C 

0,032 

0,044 

O,I36 

0 ,247 

0 ,209 

0,095 

0,217 

O,I53 

0 ,270 

BexropBas 
CYJII!R p J. 
r:ls/c 

0,090 

0,080 

O,I70 

t 
"(" , .., xsa.r;pa r 
~ .fLn."' nepe,lallaell. 

4-X 118PBOro 
JlbCa 

O,I95 0,026 

0,56 0,02I 

0,609 0,050 

Ec•• see 'ISTCipe npmBar& :la cxyqam xorepesrsoA reBepan-m, ro cpeABBA npo6er cocraa•r 

~ 500 nrpos . 

n a r e p a r y p a: 

I. E.n. teAB6epr. YtH r.3B,I93 (I956) 

2. E.Feinberg, I.Pomeranchuk, SUppl.N.C., 3, 652, (1956). 

3. M.Good, W.Walker , Phys.Rev., 120, 1855,1857, (1960) 

4. A.Caforio et al. Nuovo Cimento, 32, 1471, (1964). 

5. B.A. Be••xos K AP• !3~ 39,937 (I960). 
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np~ o6.11yqeHHH auyn&c 

mHXCH B peay.II&Tare Korepe 

m11e cnyl!aH: 

I. "llHCTe~e" co6e~rHH 

HBnpaBJISHHCia B nepeAHDD i 

2. 3HeprerHII6CKII~ 6c 

116CK]m SHepriiD, T8K K8K f 

nocKoJI&Ky s All~paKr 

np~HHTCI BO BHHU8HII6 TO.IIbr 

HanpaB.IISHHOro snepeA• nnf 

onpeAeJIRTb IIX UOUSHTCI C ( 

n.1111Ha npOCUOTp6HHCIX 

C06CITI!a. I7 C06CITII~ OTB6t 

OOTIIIISCKHX UOAe.lleA C.IISA]! 

npoueccax 11ueer np1!6.1111311~ 

f ( 1L) 

rAe n 3SBI!Ci!T OT UOA6.111 

MCI npi!HRJIII 1'\. = 4 , 'I' 

nerKHX RAep 6e~.11o 601 nyqm 

RABPHO~ n.IIOTHOCTil). floaT• 

'fl. < 2I0 !las/C ( H606XOAH 

nnfl nepeABBHOrO npo 

nOpflAOK BS.IIII'lllBCI) BS OCH 

X) "HCTIITyT ~113i!Ki! BCI 
AKBABUIIII Hayx • Be 



l!TOpB8JI 
lOla p ~ 
B/ c 

0,090 

0,080 

:J,I?O 

t 

I .rin. (} ~:~raiae11. 
4-x 11epuoro 
lll!JIIUCa 

0,195 0,026 

0,56 0,021 

0 , 609 0,050 

1, TO cpe)tBBR npoOer COCTaBBT .. 

HCCAEAOBAHHH DM~PAKU¥0HHO~ rEHEP~H 
llHOHOB 7 , 5 r::lB B 3UYJIJ>Clc'!M 

~.BbiCOI.\Kil x) 

np~ o6nyqeuan suynbcv.H n-ueaouaua 7,5 rsB npoll3BO~IlnHcb noHCKH ~Byx nHoHoB,o6paaym

mnxca B peaynbTBTe KOrepeHTHbiX B38HUO~e~CTBH~ C l.\6XbiU H~pOU, llpH 3TOU OT6HpanHCb cne~y»

mHe cny'lail: 

l , 11 l!I!CT bl6 11 C06b1TI!H C Tp811H BTO pi! 'IHblllil n~OHB IIIl , 3~eCb UOJKeT 6biTD :rpeK OTltB'IH ( < 2M <), 

uanpaBneHBbiH B nepeJtHDD rronyc~epy. • 
2, 3uepreTH'IBCHil~ 6an8HC! CHCT611B M :rpex llllOBOB ~OE~Ha HBCTI! BCD H8'18XbBym KHHBTil-

'!eCKym aueprllll, TaK KaK H~po npaKTH'IecKe ue aa6Hpae:r HHKaKoll auepreH (.Zi. (1:. +.t~E,)> [ 0 -~~Eo ). 

llOCKOHbKY B ~H~PBKI.\IlOHHbiX npOI.\eCCaX yrnbl HCfiYCKBellbiX Bnepe~ '18CTHI.\ 11Bnbl 1 6b1XH 

np~HHTbl BO BHHIIBHHB TOHbKO C06biTHH,B KOTOpbiX TpH ITilOHB HCllYC Y. BHMCb B npe~enax KOHYCB 30° 

HanpaBneHHOrO Bnepe~ . AnR BTHX C06b1Tilll llbl uornll H~6HTil~H l.\ llpOB8Tb BTOpM'IHbl6 '18CTHI.\bl H 

onpe~enHTb llX IIOUBHTbl C OWH6K8Uil ueuee 20%. 

An11 ua npocuo:rpeHHbiX cne~oB coc:raBena !062 u. Ebino aa~~euo 50 'lllCTbiX 3- ny'leBbiX 

C06biTH~. !7 C06b1Tilll OTB6'18EH Tpe60BBHIHII 3HepreTH'IBCKOrO 6anauca. Ha pa3Eil'IHbiX 

OllTH'I6CKHX UO~enell cne~e:r, 'ITO nonepe'!Hbill llllfiYXbC nepe~aHHblll RltPY npa ~~p8Kl.\HOHHbiX 

npol.\eccax 1111ee:r npH6nH3H:renbHO cne~llmee pacnpe~eneuae: 

(I) 

r~e n aaBHCHT o:r uo~ena. 

Mbi npllHHnll rt= 4, 'ITO o:rBe'!ae:r nonynpoapa'IHO IIY H~py co cn .. erHa paBIIbiTblll Hpaeu (ltJlll 

nerKex H~ep 6Hno 6bl nyqwe npllHHT» rt= 3, 'ITO o:rBe'lano 6bl rayccoBCKOIIY pacnpe~eneuall 

R)tepuoll ITXOTHOCTH), ll03TOJIY 95% lt61lCTBilT6XbBO ltll~P8Kl.\H QHRbiX C06biTHil ~OnBHbl 1116Tb 

1L < 210 MaB/c (ueo6xo~auoe ycnoBee) . 

AnR nepe~aHHOrO npOJtOXbBOrO llllllYXDCB 9u IIOZHO HlleTb O'leHb rpy6ym 01.\eBKY' ( TOXbKO 

ITOPRltOK BBXIl'IHBbi) B8 OCBOBe npHHI.\HflB Beonpe~eneHHOCTH! 

x) Huc:rH:ry:r Wll3HKH BbiCOKHX aueprBil repuaucKoll 
AKa)tellllH HaYK • EepnHB - Uell:reu 
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I 
JlJIH yrJiepo;zta R = -60 MaB/c, noaTOIIY '1, ;ztOJillHO 6hlr.& nopfl.ltKS IOO MaB/c. 

'fn B WHKI.IIIH 11*11 yrJia BhiJieTa ll"'c aanpaBneHIIell nepBIIqaoro 11eaoaa -OC* 6hi.IIO 

pacqH!BHO C 118KCHIIBJI~HO~ OmH6KO~ 20%. 

JlJ!l! 0!06paHHhiX HBIIH I7 C06h!TB~ C aaepreTHqecKBII 68JI8HCOII y II 1~ <2I0 MaB/C H 

911 HIIBBT npBBIIJIBIIhla nOpfl.ltOK BeJIHqBH, 3To ;~~aeT aaaqeaae HBEHero npe;~~ena 

Cpe;ztHB~ JIJIBHhl CB060;ztHOrO npo6era B STOll npo~ecce (TBK KBK BIIBBTCft taB, Bhi8B8HHhiA 

B3BIIIIO;zte~CTBHBII C KB83HCB060JIKhiiiH BBliTpOHSIIH): 

- 2I 
,..! = 97 + 36 11. 

0THOmeBKe R. Jlllll C0601TIIll C ?l > 2I0 MaB I! ~<2I0 MaB COCT8BJIR6! 1\ :o.{r- = 0,55 · 

MR O~BBKI! BBJIIl''II!Bhl flioBa Bhlmeyr.aaaHHhl~ 8BBJII!3 6!1JI npi!IIBBBB K C06hiTI!ftll THnB ;n-+p -p;r+.nt:Jr

B BOJIOPOJIHOll nyahlpDKOBOll KBIIepe npB 8 raB, 3TH C06hiTBft COO!BBTCTB7DT 

H86JIDJI8BIIhlll HBIIB B38KIIOJIBliCCBIIft ll C KB83HCB060;ztBhllll! HeliTpOHBIII! B SIIYJI~CBH. B 3TOII CJiyqae 

OTBOWBBBB R pa BHO 0,9I At 
C nOIIO~D 3TOro OTBOWBBHft llhl IIOllBII O~BHI!TD flioB B HSWI!X II C06hiTHHX C 94 <:2I0 MaB/C, 

B03BI! KID HX OT B38KIIOJIB~CTBH~ HS KB83HCB060JIHhiX HBliTpOBSX C oqeBD IISJIOl\ nepe;ztaqel\ HllnyJIDCB, 

HIIBB!Cft 7 C06hiTBll nocJie;ztHero pO;zta, T.e. 4 113 BBX
1
B03110llBO , KBJIHDTCft KOrepeHTBhiiiB. 0;ztB8KO 

113-38 BI!3KO~ CTBTHCTI!KB 3TH BhiBOJihl He oqeHD Ha;ztellHhlo 

DhiJIO 6h! BeCDII8 lleJISTeJIDHO yaeJIHqiiTD CT8TI!CTHK1 BB 3MyliDCBRX no CJIB;It1D~II npaqBBSB, 

lila noCJI6JIBB~ pa60!hl Ecole Polytecbnique 11 MI!JIBBCKOll rpyllllll /I/ 
C nponaBOBOll nyahlpDKOBOll KSBepoll CJIB;zt1BT, ~0 3BBqi!TeJIDBOB qBCJIO CJiyqaeB ;ztB~pBKUHOHHOll 

reaepaniiH uaeeTCR B npe 6 rsa. no cero apeueua HBJI~aR c;~~enaTD onpe;~~eneaBoro aaxnnqeBHll 

o a aBBCHIIOCTB ceqeHHll ;ztH~paxnaoBuoll reaepan~~a OT A. EcnH c paBBBBBTD ceqeBHR ;ztH~paxqaoH

Boll reBepani!H B ByYJIDCIIRX H nponaRe, IIOllRO noJiyqHTD HH~OpBaqHD 0 3BBHCI!IIOC!B OT A. 

naJiee,B SyYJIDCHH B03BOZBO 06BBP1JliiTD oqeHD KOpOTKZe qepUHe liY~ Z TBKHB o6p83011 

6oxee T~8T6nDB0 OT06p8TD H6KOrepeBTBhiB C06hiTHll qeK B nyahlpDKOBOl\ K811epe. 

XOTBliOCD 6h! CJIBJISTD O;ztBO aaueqaBBB no nOBO;It1 Kpi!T8pBR 91/~;f (?N z~J; .sin 8.:) 
Jlllft OT6opa KOrepeHTHhiX C06!1TBll. KaK nOK83hiB8BT CJie;ztyD~ll npBIIep, STO! Kpe!epall Be RBJIR8!Cft 

XOpOmBII. Bo B38HIIO;ztB~CTBBRX rr+ BB30BOB 4,5 raB C ;ztel\TOBSIIH B ;ztB~TepHBBOll nyahlpDKOBOll 

lt8116pe /2/ npBBepHO ;ztllft fiOJIOBliBhl KOrepeHTHhiX C06!1TBll 911 > 160 !.laB. Ho B npe;ztellaX 

paJIByca ;~~eliTOBB Rd = 2,4f /3/ llhl eueeu aaaqeaae ~ = 83 Mae/c. / 

(B JIB~TepBBBOll nya~pDKOBOll K8Bepe I!JI8HTI!~HK8qHft HHJIBBI!;ztySliDHhiX KOrepeHTBhiX C06h!THK B03-

IIOllB8 C nOIIO~DD ~HT-nporpBIIBhl I! Benocpe;ztCTB8BHhiX 1!3llepeBBll BB CJIBJIBX OT;ztaqe), AJ!R 60JI8B 

Tl!XBJihiX ft;ztep II 6onee BhiCOKIIX SHeprHll YCJIOBH8 Jier<!e BhlnOJIHBIIO, HO TOr JIB B Jiyqmell CJiyqae 
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'I 
.J 

KO&BO nonyqJ!~ JIBM» KOCBeHHOB 1 

lfH BllJI I._ Si.rt. 6; 

1. Allard et al., 

2, Forino et al., 

3. Vegni et al., 

KOrEPEHTHOE OE 

c 

B C!onxe ~TOBMyliDCBll, o6n 

n~e 48 KBnoraycc,nocJie BaayaJID 

B88BIIO;zteliCTBBft IT- B630BOB C npo 

IT~3IT B8 ll.ltP8X BBJICR B TpeXJiyqe 

BOpReT TOJIDKO O;ztBO C06hiTBB. Xap 

C.1e;zt 

I 'fi. I ~ 2. 
I n+ 2°40' 0,957 + 0,034 

2 n- :flla ' 0,978 :;: 0,029 

s rr- 20°42 ' 0,913 .t 0,04 

Oneuxa BepxBell rpaBBnhl ceq 

npa eanyJIDOe nepaBquoro rr- aeao 



p!!.llKB IOO MsB/c , 

JB8 - 0( It c!hll!O 

II <f.L < 210 MaB/C a 

3BBe aasuero npe.llena 

!Cl! ~B, Bhi8B8HBhiA 

COCT8Bl!l!BT R, =-h- = 0,55 · 
+ +ITI!l!ll Ti108 Jr + f -p 7r JT JT 

:Oc!hiTBl! COOTB6TCTBymT 

IIIYJIDCIIII. B STOll CJI~ae 

•6hiTI!fiX c '/.J. < 210 llaa/c, 

waJioA nepe.11a~ea l!llnyJIDCa. 

!! KOrepeHTBhlliB . 0.llH8KO 

/I/ 
CJI~86B .llB~paK~HOHHO~ 

8.ll6JIBHHOrO 38KJIDqBHBl! 

an ceqeBJII! .llB~p8KJ.IIIOH-

38BIICIIKOCTB OT A. 

JIY~ B T8KIIB o6p83011 

Kawepe. 

;{- (?Hz~~ .sin 8.;) 
STOT KpHTepaA Be l!BJI!!6TCH 

.ll6ATepl!eBOA nyahlpDKOBOA 

0 MaB. Ho B npe.I~eJiax 

. I 
repeHTHhiX C06hiTHA B03-

.ll8X OT.llaqa). An!! 6oJiee 

r or.11a B JI~mew CJiyqae 

KO&BO OOJIY~B~D l!lmD KOCB6HB08 1K888BI8 BB .llB~p8KUHOHHym reaepauam C OOKO~ pacnpe.ll8ll8Bil! 

CfH au I._ s;,,._ B; 

1. Allard et al., Phys.Lett., 19, 431, (1965) . 

2. Forino et al., Phys.Lett., 19, 68, (1965) . 

3. Vegn1 et al., Coherent 6 GeV/c interactions on deuteron. Preprint. 

KOrEPEHTHOE OBPASOBA!mE ll Ke80BOB B CTOJIKHOBEHI!IIX ll- KeSOBOB 
C IUIIIYJ!l>COII 3,85 rSB/C !UIPAIIll 311YJ!~Il . 

B.A.IIlAIBASf!H 

3,85 raB/0 B 118rHB~BOK 

none 48 KBnoraycc,nocne Bl!syaJIDBoro B aaueua~u~ecaoro oT6opa aaA.lleao 353 coc!hiTBH 

B88BMO.ll6ACTBB!! ll- K830BOB C npOTOB8KI M BeATpOB8BI. llOBCK C06h!TBA KOrepeBTHOA .llBCCOUH8~BB 

n~Sll BB K.!IPBX BBJ!Cl! B TpexnyqeBhiX COc!hiTB!!X. l!a 123 ~BKBX COc!hiTBA BCeM KpHTBpBHK Y.llOBJIBT

BOpl!e~ TOJIDKO O.llBO COc!hiTBe. Xap8KTepBCTIIKB ero npHB6.llBBhl B ~86JIB~e 

Tac!Jll~a 

C.1e.11 'fi. .J:. R I Sit! 'f;: /~Jt/j 'li;;,~ LJl&f..l "" 
M "+"':;..· 

} M-31./c '1111 M,tjc 14 

r n+ 2°40' 0,957 + 0,034 3013 :!: 300 '137 

2 n- sOra ' 0,978 + 0,029 443 :!: 44 0,449510,0148 378oi 305 26 so:t 6 74 76a± 6C 

3 n- 20°42' 0,913 ± 0,04 350 :1: 35 124 

O~eBKa aepxaea rpaa11~ ceqeHI!H npo~ecca n-_.n+ ll- Ba K.!IP8X yrnepO.ll8 
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O!IPEJ!EliEHHE llAPAIETPOB 4?PAI'IIF.l!TAI!lm Tli!Elll:IX lUJ.EP ROCMKIIECKHX JIYIIEil 

D.4?.rarapHH, H.C.~BaHosa. 

Toqsoe 3HaHHe napa•erpoB ¢parxestaitKB Pi-.._ ('uc.11o s.r;ep copra K , o0pa3YillltllXC.H 

B cpe,llBeK Opll XaE~OK .H~epHO¥ B3aH¥O~e2CTBIIII .H~pa COpTa ~ ) BeCbMa cymeCTBeHHO npu B3Y

qeHIIB Tpe.ac¢opxanza 3aps.r;osoro cnexrpa xoc¥Kqecxzx ~eR npa •x npoxo~eHHII B xex3Be3~Ho2 

cp ~,lle. laHBHe no ~parxeBTa~z B 3BaqarenLH02 creneHII onpe~e.II.HDT BHOop xo.r;enH pacnpocrpa

HeJ I.H JIOCXIQeCXBX .11yqeR, 3ap.H,r;OBHR cnextp XOCKIQ8CKIIX JlyqeH nOCJ18 BHXO~a 113 HCTOqHHJIOB, 

xo~aqecTBa Be~ecTBa, npoxo~oro xoc¥BqecKB¥H nyqa¥H .r;o 3eK.IIH • r • .r;. 

llapaKeTpH ~pe.rxeuranzw He. s.r;pax Bo.r;opo.r;a xoryr OHTb oonyqeHH .IIBOo opm 113yqeHHH 

B3e.BXO,J;eRCTBHA T.HZ8JBX .H,r;ep JIOCXHqecXHX .11yqe2 B .H~epHOR 3¥Y.IIbCBB (otOHpaDTCR B3aHMO,r;eRCT

BBB C qac.IIO¥ cepBX II qepHHX nyqeR, npiB8.AJ18~X R~pa¥ ¥1meHK, paBBH¥ HY.IIIl HJIII eAHHH~e), 

JIBOO B 3epxa.llbHOA CBCtexe npB 00Jiyq8KIB npOTOHaKK BHCOKOR 3HeprHH xwmeHeR C pa3JIHqHHKH Z 
( z = 6 • 28) . 

Ko.llzqeCTBO B¥elliitllXCR B3aBMOA8ACTBII2 00 J!BtepatypHY¥ ,r;aHHHV B nepBO¥ CJ!yqae HeBeJIIIKO, 

ocoOeBBo .r;R.H rpynns VH ( ~ 30 • 40 cnyqaes). B paOore opaso,r;.HTC.H pe3y.llbTaTH no napa

•erpax *parxeHTanBH H • M rpyons, nonyqeHHHe 113 3JIY.IIbCIIOBH02 xaxeps, 3XcnoHzposaHH02 aa 

BBCOTe 300 XX. 

l.IIH onpe,r;eJieBB.H napaxerpos ~parlleHranzB rpynns VH H3yqanacb B3aH¥O,lleRcTBB.H nporo

BOB (aBeprii.H !0 D3B) C .H.r;paMB HIIKeJI.H K8TO~OK g,r;epBHX 3KY.IIbCHR. ffiapiiKII HHKeJI.H ( cpe,llBIIR 

,r;waxetp 9,2xJ!) OHJIII BBe,lleHH B 3MYJibCKil II pacnonaranBCb B O~BOR n.IIOCKOCTH B cepe,r;Hae 

3JIY.IIbCIOHHOro CJIO.H TOJIIItllB02 400 IlK. KonzqeCTBO BBe.r;!HBOrO BIIKeJI.H AOCTKraeT 0,2 »r/c~. 
Re.Kepa M3 30 C~OeB (pa311ep IO.IO c~) 3yY~bCKH THna EP-2 Ouna oO~yqeHa Ha CiiHXp0~30Tpoae 

-O!HH OOTOKOK (0,8 + 2,5).106 cx-2• B BaCTO.Hmee speii.H HaR.r;eHO --200 B3aiiiiO~eRCTBH~. lJpHBO

,l;.TC.H npe~sapurenLBHe ~aHnue. 

8 

K BOllPOCY 0 ROrEP:El 

!!! 

B COOO~eHIII! npi!BO A.HT C; 

'JT - - 11830HOB C .H~pll.JOI 311; 

OTOClpaHO 66 CJ!yqaes, YAOBJI< 

repHes-6) cyxxa 3BepraA Bt• 

BOA ~f"; ~ 0,75E0, B) 

3Bno 3to qBc.llo .r;o 32. Cpe~ 

TOHH, npJ!qe¥ B 4 113 BHX 2 

~p•repas se.r;ocraroquo .r;ns : 

,lleHCTBBil. 

Crpouocb pacnpe,lleneB: 

CTBOBaJIB J' - 3JieXTpOHH , : 

B pacnpe~eneHHB He Hael.IID.lla 

ll npe.r;nono:a:eHBH noc ro. 

M3"(I) A.II.H cJiyqe.es, Y.llOB. 

HHe, B KOTO]lOII Ha0JIIl,lla8TCR 

Y3KIIA KaKCIIIIYK Hlleetc.H AJI.H 

~eXTI!BBH¥ KaCCa¥ u]lOCQiiT· 

H8CKOJibKO C.llBBBYTY2 B CTOp 

Cpe~HR.H AJ~BHa npoOera 

PKHK sr:I~ x. B pacnpe.r;ene 

3TO, nO- BBAHJIOxy, yxa3YBae 

tsxenee yr.11epo,r;a. Tor,lla cp 

!. r.Eo30KK, E.roxOo• 



gEP IIDCMI{l!ECKIIX l!Yl!Ei! 

PHH, H. C.[Baaosa. 

ep COpTa 1'- , O~pa3YilllliiXCJI 

sec&Ka cymec:rsenao npu H3Y

pa BX npoxo~eBHK B K8K3Be3ABOR 

8JIJIDT BH~Op KOA8JIH pacnpOCTpa-

2 nocJie BHXOAa B3 MCTO'IHHXOB, 

JVIll II I.,ll. 

ORyqeBB JIII~O npH H3yqeHHH 

YllbCIIB ( o:r~llpaD:rcJI B3aHKO,lleRc:r

eaa, pasBHK BYRD HRB e,llHHH~e), 

:meprHH 10111eaeR c paJJ!HqHHKM Z 

aBBHK B nepBOK cnyqae HeBeJIIKO, 

npHBOJtl!ICJI pe3yllb:ra:rs no napa

oil xaweps, 3KCnOHBpOBaBHOA Ba 

B3yqMKCb B3aBKO,lleRCTBHB npo:ro

CHR. WapKKH HHKeJIJI ( cpe,llBHR 

JtHOR nJIOCKOCIH B cepeJtHHe 

IIIIReJIJI JtOCIHrae:r 0,2 Kr/C~. 
Hl!a 06Jiyqeaa Ha CHHXp0~30IpOHe 

eHO ~ 200 B3aiiKOJtel!CIBi!l!. llpi!BO-

K BOllPOCY 0 I«lfEP:EliTHOil PO.IKJll'liiR Jr -IE~HOB HA @PAX 311YJibCiR llPil: 3HEPflm 

llAliETAillllEro 71-- !IE30HA !7 f3B. 

A.X.BBHBnKHU, ll:.C. CTpe~b~OB, !.C. Taxa~aes, 
ll:.l!. tJaCIIIIKOB. 

B COO~meRHH npHBOAJITCJI )laqBHe no xorepeBIBOKY B3aHKOJt8RCIBHD BSCOX03HeprBQBHX 

'ff - - we3oHOB c ll.llPaJD( 3KYJibCIIH. 1!:3 o~IJ{ero QliCl!a II5 :rpexnyqesux B3alfliOJteRc:rBI!l! Osno 

o:ro~paao 66 c11yqaes, YAOBl!eiBOpllllmHX xpnepBil a) 2. .sin. e ~ 0,44. TipiiKeHeHIIe APYrliX xpa

:repHes-~) cyvwa 3Heprzl s:ropzqasx qac:ran .llOIIKHa npB~IIB3H:renbHO pasas:r&cs 3Heprua nepszq

aoa ~f'; ~ 0,75E0, B) BCe :rpa BTOPHQBHB qacTB~ AOJI:IBH ~HID Jr -K830HaKB - CHH-

3HJIO 3IO QBCJIO AO 32. Cpe,llll CllyqaeB, He npomeAmHX no 3IIIK KpB:repKJII(, B !0 - OKa3aJIHCb npo

IOBB, npaqew B 4 B3 HBX X. fL 'if; 0,75E0• TaKHII O~pa30K, npBlleBeBBe IOllbKO OJU!Oro yrROBOrO 

KpKT epKJI BeAOCiaiOQBO Allll Ha.ll;eXHoro BR,llel!eHBJI cxyqaeB,OIBOCJIIIliiXCJI X xorepeHIHOKY B3aKKO

,lleUCIBKil. 

C:rpollllOCb pacnpeAexenae no ~ s i~ BAllll :rpenyqesux B3aKKO,lleUc:rBBR, B xo:ropux npacy:r

c:rsosana t - 3nex:rponu, B ~ll qe:rspenyqessx B3aHKOAeRc:rBHll c qepBHK HRB cepHK :rpexow. 

B pacnpe,lle118HHB He HMllll,llal!OCb KaKCBKYKa B O~JlaCIH KMHX 3BaQeHHI! .2: 5;,., Bi. 

B npeAnonoxeBHB noc:roJiac:rsa nonepe'IHHX HKnyn&cos ~HJIH npocqa:raHH ~eKIHBHHe Kaccu 

M3,(I) .llllll cnyqaes, Y.ltOBne:rsopllllllliiX IORbKO xpa:repzD (a) u no HBK noc:rpoeao pacnpeJtene-

Blle, B xo:ropoK aa~nll~ercJI KaKCHJlYK B o~nac:r11 I,O - I,I f3B. B 3IOll Ke o~nac:ra ~onee 

Y3XHII KaXCIIKYJl HKeercJI ~ll cxyqaes, YJtOBne:rsopBDIJ{HX scew xpu:repKJill. B pacnpeJteneHHK no 

~eKTHBHHll KaCCaK r.pOCQHTaHBHJl no 113JlepeBHHK IIKnYllbCaK IaRKe aa~Rll~eiCJI KaxCHJlYK, HO 

HeCXOJibXO CJtBBBYTHll B Ciopoay KeH&miiX 3BaQeHHR M;J(' 

Cpe,llHJIJI ~BRa npo~era Jtllll XOrepeHIHHX B3aHKOJteiCIBKll , Y.ltOBlleiBOpllllmHX BCeK xpz:re

PBJII( 5r:1~ 11. B pacnpeJteJieau no I si ,._ G Ra~.llm~e:rc JI KaKCHKYII.s o~naciii :::E s .:,B.s 0,30 ; 

3IO, nO-BB~OJlY, yxa3HBaeT Ha IO, 'ITO KOrepeBIHOe B3aKKOleRCIBBe I!Jtei B OCBOBHOII Ba SlPaX 

:rJIXeJiee yrnepoJta. Tor~ cpeJtBJia Jtl!HBa npo~era Jtllll :raxHx npo~eccos 5s:r~ w. 

n a :r e p a :r y p a: 

r. r.Eo30XB, E.roK~o··· 3.HaJtb. flAepaaJI ~B3Hxa. :r.~ ,s.5, (945) 1965 r. 



YrROBHE H HKITYRhCHHE XAPAKTEPHCTHKH BTOPRqHHX ~CTKij B HEYTIPYrHX 

P P H P n. - B3AHIIOJ!EIIC'IBHHX ITPH 3 r3s/c 

B.A.EOtBHR, !.C. TaRH6aes, K.B.mapanos 

ITpB npOCKOtpe 3yYHhCHOHHOR CTODKH, o6nyqeHHOA aHtHDpOIOHaKH C KKDYHhCOK 3 raB/C,6H!O 

3aperHCTpBpOBaHO 162 HeynpyrHX f'f - C06WtBR H 117 i'"'- B3aHKO,ll;eRCTBHil. B 3THX B3aHVO

,ll;eACIBHRX 6WHK B3VepeHH yr~OBHC H HKnYnDCHWe XapaKtepKCTHKH BTOpKqHHX 3apRZCHHHX qactKn. 

Yr~oswe pacnpe,J;eneHKR BtOpKqHsx fT" -ve3oHoB ( 6e3 paa;z~;eneBBI! peaK nul! no xaaana11 np1111oro 

poz;z~;eBKII • aBHKrBnanuK) B CUM KaK ;z~;na ~ , raa • ;z~;na P"'- B3aHxo;z~;eRctBHR B npe,ll;enax 
• 

OmK60K COBDa;ztamr I 6nB3KK K H30tponHHK. 

YrnoBwe pacnpeAeneaua BTOPKQHHX nporoaos H aHtBnporoaoa B CUM (KH ae xorna pa3~enHTb 

qacTHl.lll no 3BaKaK aapa:ztOB) ;ZI;HR f f H j>n. - B3allKO;ztei!CTBIIA HKCmT O~HaKOBym ~pvy 14 B 

npe~enax omu6oK coBna;ztamt. Ha6nm;z~;aexaa ~pxa yrnoBoro pacnpe;~~;eneaua aHtBnpotoHOB K npoto

BOB B Heynpyrax j1 f" H p n - B3aHKO;ZI;CACTBHRX yKa3HBaet, QTO B3ai!KO;ztC il CTBIIII II~YT, B OCHOB

ROII , c KMHKH nepe;~~;aqaKI! HIIDYilbCa. HKnynhcawe cnenpH .II -11eaoaoa .nna if' 11 pn.. B3axxo

.ne ActBHil 6i!H3KH no CBOeA ~pKe II KaJIO H311CBIDTCH C H3KeHeRI!CK 3ReprHII nepaBqHHX aHTHnpOtO

HOB . C pe;Z~;HIIC 3RaqeHHI HIIDYilbCa 71 -IIC30HOB ,D;i!l f p l! p "'- -C06HT11 ll paBHH COOtBeTCTBeHBO -.. . 
F} 1;;P;= (0,38!. 0,05) raa/c; 

- .. 
F;,.(pn.J = (0 ,33!. 0,06) r3a/c. 

Cpe,nHHe aaaqenHa HIIDYilbca a CUM .nna BTOpHqHHX aatxnporonoa H npotoaoa paaHH .nna ff' -saaH-

wo;~~;eA cTBHR ~(prJ= (0, 67!. O, I2 ) r3s/c 11 .nna ;;,_- B3al!JIO,D;ellcTBl! ll ~(pl'L)= (0 ,60:!: 

a taRXe XII tpex~yqeBHX C069Tl 

aeHBa r•crorpauK BB~Ho, qro B 

~yx pacnpe~e!eHxR, ROtopoe IK 

HOrO po~eBHI Ke30HOB. 

OneHKa cpe,li;Hero cso6o~HOJ 

ae~eHRM XIII •srepsanos L s < 

ITOCKOUKY BCDOJ11>3yewR y· 

~eHHHe pe3y!&tatw c~e~et cqB: 

BaHa B~eHTB~BKanBII BtopaqHHX ' 

I. E.M,Feinberg, .• Pomeraz: 

"· 
.tS 

Jl) 

15 

lD 

" 
10 

s 

!. O,I5) r3a/c. qJBCTBHTEJ!hHOCTh PA3 

KOrEPEHTHOE B3Aml0)l,E.1CTB HE nPOTOHOB C HM!lYRhCOII I9 ,8 r:JB/c C MPAMU 3MYRhCirn 

3.r.EOoc, H.n.nasnoaa, P.A. Typcyaoa 

Pa6ota nOCBH.eBa BHRCHCHl!D B03NOKHOCTH KOrepeHTHOrO poz,neHKR IIC30HOB B R,D;epHO H 3yYi! b

CHH npotOHaKH c avr.ynbcow I9,8 r3a/c • TeopetaqecKH npe,ncKaaaaHe taaoro nponecca ,naao B 

pa6ote ( 1.] 

a.no noctpoeao pacnpe;~~;en eHHe tpe:uyqeawx B3aHIIO,nellcTBHA ( rt s = 3, Nh =0) no se.IIH

qllne ~Sin. B;_ • CooTBeTCTBymlllee pacnpe.neneaxe npxse;z~;eao aa pHcyaKe (cnnomnaa iiBHHa). 

nynxtHpaoR nHHHeR aaaeceao ~aosoe pacnpeAenea11e, no~yqeaaoe ,l!;SH co6HtHI! c ~, =3, Mk =I, 

1\) 

ITpoBe,ll;eBO ICCile,li;OBaHHe q 

ll-2, UP ll P-HHKU K Ol - qa 

rvnepceac•~•~•3anaeA tpi3IaBO 

Y Bcex ~t03K:filbCilR c no 

a y 3K:f!bCIIl IT90 , ll9t., IT9r, 

- I20°C, - I60°C, - 40°C, - I 

B OCBOBROI Be BeJIIqiBOI HCXOl 

B COCTaBe ~T031Y!bCBI RO,ll;l,ll;8 

•) Coo6JIIeHBe c~eJaHo Ha XV co 



1!ACT!lli B HEYIIPYrKX 

K.c. TaKa~aes, K.B.IDapanoB 

UiH C HKDY~bCOM 3 raB/C,~H~O 

IHKO~el!crBKII. B 3TKX B3aKKO

~OpK'IHHX aapueHHilX 11acuu. 

Bill! peaKllllll no KaHMau npliKOro 

B3aHKO~ellcTBHII B npe~e~ax 

CUM (KH He uornH pa3,!1611HTb 

eDT O,lli!HaKOBYD ~pvy K B 

~eRHH aHTI!npOTOHOB K DpOTO

B3aiiHO~el! crsiiH IIAYT, B OCHOB

JHOB ,!IJIH f'? II p n.. B3aHU0-

3ReprMII nepBH'IHilX aHrKnporo

)01lr"A paBHil COOTB6TCTBeHBO 

~ 0,06) ras/c. 

lOTOHOB paBHil ~~~~ f)> -B3aii-

:TBIIU ~ !p"-J= (0,60 :! 

'as/c C MPAM!l 3MYJ!bC K!1 

H.n.nasnosa, P.A. TypcyHos 

Ill! lle30IIOB B l!~epHO ~ 3!lyilb

e raxoro npouecca ~so s 

n. s = 3 , Nh :0) no seJ!K

)11CYHXe (cnJIOml!aB ~IIHMH). 

I C0 0!lTIII! C l'l.s =3, /'lh. =I, 

a raxze ~ll rpex~yqeB!lX CO~IlTKI! C rpeKH pe~HTHBHCTCKHKH 'laCTHQaKH K 3~eKrpOBOK. Ha CpaB

BeBBH racrorpaKK BII~Bo, 'ITO B O~Jlacu ~ sin. 8t < 0,2 aa~JID~ercx peaKoe pa31111'1He ar11x 

~yx pacnpele~eBHR, xoropoe KOKer ~llTb o~~xcaeHo B03KOIIBHK npOl!BJleaaeK nponecca xorepeBr

aoro po~eBMs Ke30BOB. 

OneBxa cpe~Hero cBo~oaaoro npo~era xorepesraoro po~eHHH na-ue30HOB nporoaaKH,npoa3-

BeleHHas .ltJ!B urepBMOB ~s.:,. 8< < 0_,4, aaer Bennaay 79!. 25 11. 

llOCX011bXY HCDOJlb3yeKHR yrJ!OBOII KpHrepHI! BBJ!BeTCB HeO~XO~HKHK, HO He,!IOCTaTO'IBilK, npase

,!leHBHe pe3yJlbraru cneayer C'IHrarb npe~apHreJlbBHMH. llp• lalbaeameu aHa111!3e Oy~er HcnOJlb30-

BaHa ll~eHrii~HKallHB srop2'1HilX 11acran. 

I. E.M.Feinberg, .• Pomeranchuk, Nuovo Cimento, Suppl., 3 , 652, (1956). 
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'IYBCTBmJihHOCTl> PA3JllfliHHX mtEPHHX 3llYJibCHll ITPH HH3KHX "aniEPATYPAX*) 

ITpoBeleHO IICC11elOBaBHe 'IYBCTBBTeJlbHOCTH l!,!lepuux ~T03yYJlbCBI! rr~ IT9~.IT9p ITP2, A-2, 

E-2, llP B P-HIK~I x ~ - qacranau ypaaa-233 B aarepsaxe reumeparyp +20°C --I96°C c 

rHnepceaca~BJ!B3allHeR rpaaraBOJlaKHHOK (T3A) H Oea Hero. 

Y BCeX ~T03yYJlbCHII C DOBBIIeBHeK reuneparypu Ha~JlD~aJIOCb DaAeHKe 'IYBCTBKteJlbHOCTK, 

a y auy.ncaR IT90 , IT9t., IT9,., A2,E-2 oaa DO.IIBOCTbD IIC'IeaaJla npa reumeparypax - 70°.J, -

- I20°C, - I60°C, - 40°C, - I60°C coorsercrseauo. Cxopocrb aroro na~eHas onpeaensercs 

B OCBOBROK Be BeJ!H'IBHOI MCXOAHOI 'IYBCTBBTeJlbBOCTH npa XOKHaTBOII reumeparype, a BaJIH'IBeK 

B cocrase ~roauy~bCBI IOlllla, npH'Ieu B ~roauyJlbCBBX c coaepzauaeK IIOABla 0,2 - 0,3 

•) Coo6~eBBe CleJlaBO aa XV COBe~HBB ~T03yYJlbCBOBHOrO XOKBTeTa (ly6ua 27-28 OXTB0ps I965r. ) 

II 



.oxapBBx opoqeata (A-2, fl-2) n~ea•e qyactBBte~oaocr. •~eT xpyqe, qex y axyxocBI, COlep

~x oxo~o 5-t• xo~•PBBX opoqeata (D90 , TI9~, n~ • T3A noauwaet qyacTBBTexoaocTh acex 

•cc~elOiaBRHX axyxocBI. Ocooeaao 3aaqBTexhaoe lelctsxe T3! oKa3usaeT aa nosu.ea•e qyscT

BBTexoaocTB IOlBlJHX 3XJ~oCBI npB BB3XBX TeKUepatypax. 

KpiBHe CD~a qy&CTBB%8~oBOCTB C DOBBZ8BB8X TeKUepatypH BUemt BeD~aBBBI XOl I xapaxtep

BBe TOqXB neperaOarpynnBpymTCROXO~O Teunepatyp -I0°C, - 50°C, - II0°C, - I70°C. 

" 
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