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I. AHHOTA@H COOEI!{EHHri HA XXI COBEIUA.HHH <P 3K 

PACIIPE,ItEllEHHE MHOJKECTBEHHOCTH HEPEll5lTHBHC'~CimX CJIE,UOB 

IIPH 3AXBATE AHTHIIPOTOHOBAOCTAHOBHBlliHXC5l B >OT03MYTI1CHH 

3.M.<PpH~neH~ep, lladopaT>pHH KOC~~48CKHX 
ny4elt IIA.<I> ACPP 

A.<I>pH,n;MaH, I~HCTHTYT cpH3 ntH ACPP 

B npe~H~yme~ padoTe/I/ M~ nOKa3anH, qTo H'Terpan»HOe pac­

npe.n;enem!:e no N h. ,nnH 3Be3,n, co3,naHH!:lX npoTOHaMH H TI-Me30HaMH 

B!:lCOKHX 3HeprHH ( ~ 3,6 r3B),xoporno OTIHC!:lBae~CH ,nByMH 3KCTIO­

H8HTaMH BH,na: 

(I) 

3Tll! 3KCIIOHeHm MoryT B03HHKaTb B pe3yJibTaTe IIpOXOJII:J(€HH.Il IIa.D;aiO­

meH qacTHU~ qepe3 IIJIOTHYD 06JiaCT1 TRJII:€JIYX RJ(€p lii 1 COOTB€TCTB€HHO, qe. 

pe3 IIJIOTHYID OdnaCTL nerKHX H,nep HJIH qepe3 "aTMO:cpepy" THX8JIHX 

H,nep, rrpHqeM IIOB8,!16HH6 T6X H ,npyrHX rrO,n00HO. 

J{JUI rrpOBepKR 3TO-'! fHI10T63S Mbl sa,nanHCL lPJILD H3yt!RTD 

3B63,1tbl 1 C03,1{8.HHSe tlaCTHUaJm, KOTOp!ie He uoryT IIlOXO,!IRTD qepe3 

HJIPO• J{JIH 3tOrO HCI10nL30BanCH 3aXBat aHTHI1pOTOHlB 1 OCTaHOBHBillHX­

CH B cpOT03uyJILCHH. 3aXBaTH O!:lJIH Han,neHbl nyTeM IIlOCMOTpa TIO nno­

ma,nH ,neBRTH CJIOeB H3 CTOrrKH Hn»¢op.n K-5s odnyqeJHon aHTHnpo­

TOHaMH c HMIIYJI»cou 800 MaB/c Ha npoTOHHOM CHHX>OTpOHe UEPHa. 

Esno Ha~,neHo 6278 3Bes.n c Nh = 0 H n.5 ~ o IUIM Nh ~ 1 

,n;JI.fl Bcex '\. 

IIpH MH'oxecrBeHHOCTH Nh if1 8 MHTerpaJI»Hoe pacnpe.neneHlll.e 

3THX 3B83,!1 TaiOB:e ,naeTC.fl COOTHOID8Hlii.8M (I) ( CM, p11:, I) C K03¢cplll.l\M'-

8HTOM 

N 2 = 6,97 ~ o,I5 (2) 
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AHanorH~HCe HBR6HH6 saueqeHO B 3KCTiepHM6HTaRLHHX ~aHHHX, 

cymeCTBY~KX B lHTeparype/2/ (TORLKO 350 3B63~). 

Pa3HOCTL ~e~y HHTerpanLHOR xpHsoR B oonacTH IVA< 3 H 

3KCTpaTIOHKpOBaH~OR KpHBOR CO 3HaqeHH6M (2) ~HH ~t , nepe-

~aeTCH TaKEe 3KCTIOH6HUKaRLHO~ KpHBOR C TI0Ka3aT6H6M 

napaMerpow 

N I = 4' II .:t 0' 705 . 

HaR~eHHOe 3KcnepHMeHTanLHO 3HaqeHHe ~onK )t 

~~ 
R. ::: (II} t:"(O) 

F + r, 
' 

R.. exp. (48,5 ~ 2,45) ro-2 

cymecTB6HHO MeHblle Han~eHHOrO ~HH 0HCTpHX npOTOHOB/I/ 

R = (59,5 .:t r,3) ro-2• 

Nlt.l H 

(3) 

( 4) 

llpHTIHC~BaH 3TH ~Be KpHBHe B3aHMO~eBCTBHHM C TH%6HHMH, R, 

COOTB8TCTB6HH~H3rKHMH H~paMH, MH OXH~aHH 0H 

<.R.> = CH 
c" + c, 

= 43,3.ro-2 . 

3TH 3HaqeH~H ~OCTaTOqHQ 0HH3KK, Harne 3HaqeHH8 MOX6T yxa-

3aTb, B xpaRHeM )nyqae, Ha ceqeHKe 3axsara,HeMHOro OonLmee ~na 

THX8HHX H~ep. 

H3 ~aHHHX 10 3axBaTy TI--M630HOB B 3MyHLCKH/3-6/ MOXHO 

HanTH qacTOTy 3a<BaTa THX6HHMH H~paMK, paBHyD (54,3_;ti,I) I0-2• 

ABTOpH BHptxaDT rnyOOKyD Onaro~apHOCTL ~-py A.!.fepny 

H3 UEPHa 3a npe~)CTaBneHKe 3MJHLCHOHHOB cronKK. 
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P11cyHOK I. !1HTerpaJII>Hoe pacnpe,D;eJieHl1e MHOllteCTBeHHOCTl1 Hepemr-

Tl1Bl1CTCK!1X cJie.D;OB (a) S, ( ~ Nh. ) (A) F1 ( ~ N
1
,). 
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ITOIIHTKA OIIP:EnEJIEHIDI CETUIDffi YIIPYroro PACCEHHIDI 

IIPOTOHOB HA HYKJIOHAX IIPH 3HEPriDI BHDIE ro12 3B 

K.PLI6HUitH 

HHCTHTYT H~epHLIX HCCHe~OBaHHR/ 

KpaxoB, IToHr.ma 

Xopomo H3BeCTHo, qTo rrOHHoe ceqeaHe ynpyroro p-p pacceHHHH 

na~aeT C pOCTOK 3FeprHH ~0 6r"= (7+8) M6 npm: 30 r3B, npm:qeM 3TO 

na~eHHe npH 3HeprFHX BLime IO r3B npOHCXO~HT oqeHb Me~HeHHO. no 

cm:x nop He 6LIHO 3f cnepHMeHTaHI>HLIX ~aHHLIX o6 ynpyrou · p - N 

pacceHHHH npH 3HeJrHH BHme 30 r3B. MoppHCOH/I/ npe~no~m:n rrpoexr 

TaKoro 3KcrrepHMeH1a. TaK KaK yron pacceHHHH CTaHOBHTCH oqeHr, ua­

RHM rrpH BHCOKHX 3leprHHX, TO e~HHCTBeHHaH B03MOXHOCTb 06Hapy~eHHH 

yrrpyroro pacceHHHf CBH3aHa c HYKnOHOM OT~aqm:. K coxaneHm:n,coy~a­

peHHH C BO~OpO~OM COCTaBRHDT RHIDb OKORO 5% BCeX rrpOTOHHLIX B3aHMO­

~ei-1CTBHti B fPOT03MJ nr,c~ut. HyxHo 6Lino 6LI npocMOTpen HecKOJibKO coT 

MeTpOB rrpOTOHHLIX ~peKOB, qT06LI Hat!TH O~HO yrrpyroe paCCeHHHe Ha 

BO~opo~e. 

IT03TOMJ cH~F.eRcKaH rpyrrrra/2/ rrpe~noxm:na HCKaTb yrrpyrm:e 

pacceHHHH Ha HYKR<HaX, CBH3aHHLIX B H~pax fPOT03MyRbCHH. TaKOR cny­

qaR MOXHO Ha6nD~a~r, B ¢0T03MyRbCHH, ecnH npOTOH OT~aqm: BLineTaeT 

H3 H~pa HRH, qTQ COnee BepOHTHO, pac~errnHeT H~po. Cne~OBaTeRbHO, 

Ha~O npOH3BO~HTb rpOCMOTp B~ORb TpeKOB rrpOTOHOB CBepXBLICOKO~ 

3HeprHH B TIOHCKaX 3Be3~: Oe3 TpeKOB penHTHBHCTCKHX reHepHpOBaH­

HLIX qacTHU, 6e3 O~KnOHeHHH rrepBHqHoro TpeKa H C O~HHM HJIH HeMHO­

rHMH TpeKaMH Me~R!HHLIX qacTHU OT pacmenHeHHH H~pa-MHmeHH. CH~He~­

CKaR rpyrrna rrpOCM< 'Tpena 5 J 94 M npOTOHHb!X TpeKOB IT pH Cpe~Hett 

3Hepnm J T3B. 
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He db!JIO uai:f,n:eHo HH o.n:uoro cnytla.f!. rroxoxHi:f 3KcnepHMeHT OhiJI c.n:enaH 

B KpaKOBCKOA JiadopaTOpHH Ha CTOTIK8 oO~eMOM 21,6 JI/
3/ 

H Ha CTOTIKe OO~eMOM 28,6 JI/4/. TaR KaK 3TH CTOTIKV! Ob!JIH OOJiytleHhl 

Ha dOJibll!Oil Bb!COTe, TO MOJKHO CtlHTaTb, t!TO BCe ITeiBHtJHhle JIHBHH 06pa-

30BilHU CJIGJ,aMH rrpOTOHOB CB8pX13blCOKOtl 3HeprHH, E CJIH !IX 3apH.l\ · paBH.f!-

GTC.fl 8}i)IHHU8. JlHBHI1 6hlJIV! Hail,n:eHhl npH Ha0JII0)\8HI1H ~ JieKTpOMafHHTHb!X 

KaCKCJ..nOB,OOHapyJKeHHblX HeBoopyJKeHHhiM rJia30M.3TO IapaHTHpyeT, tJTO 

3HeprHH JIHBHeA npaKTV148CKVI Bblille I012
aB.Ub! ITpOCMCTp8JIVI 5,J8M npOTOH­

Hb!X rpeKoB 11 HalllJIH :J cny4aH ox11.naeMoro Tl1rra.l3 .ILl yx uaOJIKJ,l\aJIHCh 

cepHe nporoHHble TpeKH c aueprHeA 35 VI 60 M3B VI yrJIOM 5915° H 

56,5° c rrepBVIt!HhiM uanpaeneuHeM. B TpeTbeM cnyqae OhiJia 3Be3.n:a c 

H8CKOJlhKI1MH '!8pHI~MVI VI cepH!v!H TpeKmrn.C ytJeTOM p~3YJ!bTaTOB CVI,:n:Het1-

CKOil rpynmr IIOJIYI!aerc.f! A = II.J2 M = (3. 73+2.07) M. 
3 -

J) Ka48CTB8 KOHTpOJibHOfO Mhl c.n enanv aHaJIOfVIt!Hhlil 

TipOCMOTp Ha TpeKaX npOTOHOB C 3HeprV1el1 2LI f3B • 3.1(8Cb 

A = 23:~ M = (2.13:.0.64) M. 11:3 3TVIX pe3yJI1TaTOB cne.n:~·er, t!TO 

npH 3Hepr11H nop.R,n:Ka HecKOJibKVIX TaB nonHoe cetieHHe ynpyroro p - N 

pacceHHHH B nepaoM npuOJIVIJKeHHVI TaKoe JKe,KaK npH 24 f3B. EcnVI 

rrepeCtJVITaTb .D:JIHHY B38.VIMO,:n:el1CTBVI.f! B ¢0T03MYJibCVIH Ha p -N cetie-

HHC (3TH pactJeTbl He COBC8M TOtJHbl 1 HO BCe JKe MOIJT 0HTb npOBe­

,l\8Hhl )\JI.fl oueHKH)' TO noJiytlaCTC.f! crd = (3.8 ~ 1 i:~) MO. ECJIH 

J(!lciJp11.KL\l10HHHl1 MVIH11MYM cymeTC.f! C pOCTOM 3HeprVIH, TO 3TO CetleHVIe 

6y.n:eT ,n;alll.e dOJiblll€ ( TaK KaK BepOHTHOCTb Ha0JIIO)\elH'l.f! paC!Il8ITJI8HVI.f! 

H,npa yMeHbmaercH c yMeHbHieHL'leM :meprHH HYKJIOHa OT.l(atJa, TO ecr1 

C CylK8HH8M .ll::VlciJpo KIH10HHOrO WlHHMyMa) • 
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OE YrJIOEOM PACIIPEnEJIEHKK IIPOTOHOB K3 p n -B3AKMO­

nEMCTBKH ITPK KMTIYJIBCE I9,8 rsB/C 

O.B.ryHeHKoaa, P.A.TypcyHoB, 

A.B.XoJiueuKaR 

B HacTor.mee BpeMH B JIB3 Rflp AH Ka3CCP saBepmeHa o6pa6oTKa 

CJie~OB BTOp~BHX qacTHU HS p~- B3aHMO~e~CTBH~, 06pa30BaHHHX 

npOTOHa:MH c H~TIYJibCOM I9,8 rsB/C B SyYJibCHH HJib¢0p~ ~ -5. HH­

xe npHBO~HTCH HeKOTOpHe pe3yJibTaTH npe~BapHTeJibHOrO aHaJIH3a ~aH­

HHX, TIOJiyqeHHbX TipH 06pa60TKe 254 TipOTOH-He~TpOHHHX C06HTHn. 

PaHee y»e OTMeqaJICR aCHMMeTpHqHH« pa3JieT TipOTOHOB B CHCTeMe 

ueHTpa MaCC C1aJIKHBaD~HXCR HyKJIOHOB, Ha6JID~aBmHnCR TipH paCCMaT­

pHBaeuon 3HepiHH B C06HTHHX C Tpe:MR 3apRXeHHHMH qaCTHnaMH B KO­

HeqHOM COCTORlHH/I/. llpHBO~HMHe B Ta6JIHUe 3HaqeHHR K03~HUHeHTa 
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acHwerpHH , = Nlln.- NH, ( N811. H N - 'IHCJIO nporoHOB '\. ........ + NH. '1. ' 

JI6TJlD!HX COOTB6TCTB6HHO B nepe;D;Hilll H MpaTHYil TIOJiy,:lf>epb! c.~.M.) 

yroasHBallr Ha ro, qro DOA06HHR s¢¢exr Ha6JIIl;D;aACH npH pasnHqHax 

MBOXeCTBeHHOCTRX. 

CyuuapHoe no Bceu p ~ - BSaHuo;n;eRcrBHRM y·noBoe pacnpe;n;e­

neHHe nporoHOB npe;n;craBJieHo Ha pHcyHKe. KpHBOR notasaHbl pesyJILTa­

Tbl pacqeTOB no O,li;HOM630HHOR MO,li;6JIH npH 3HeprHH 19 rsB 

KueDDtHeCR K HaCTORD!euy BpeMeHH ;n;aHHble OTHOCITeJILHO aCHMMeT­

pHH yrJIOBOrO pacnpe;n;eJieHHJl npOTOHOB B npOTOH-HeRT?OHHb!X B3aHMO­

;n;eRCTBHRX npOTHBOpel!HBbl: 3HaqeHHe K03¢1f>H~H6HTa aC~MMeTpHH COCTaB­

JIReT BeJIHl!HHY -0,32.:,0,10 npH :meprHH 9 rsB / 2/; +0,26.:,0,05 - Ha 

OCHOBaHHH ;D;aHHb!X paOOTbl/3/, TaKXe 0THOCRDtei1CH K 3~eprHH 9 rsB, 

H -0,20.:,0,06 - TIO ;D;aHHb!M paOOTH/4/, Bb!DOJIHeHHOi1 TIDH 3Hepn!H 

I4 rsB. 

llOJiyqeHHaJl HaMH BeJIHqHHa 11, = -0,31.:,0,06 :IO.ll;TB0pl!t.ll;a0T 

E •fl.BHJILHOCTL c.n;eJiaHHOrO B paCloTf:/J/ BbiBO.ll;a 0 Bal'tH OM BKJia.n;e O.ll;HO­

M830HHb!X .ll;~tarpaMM C B03ClYJ!!:.ll;8Hl18M O.JJ:HOrO V!3 CTaJIKH BalOU1HXCH HJKJIO­

HOB npH OTIHCaHHH HJKJIOH-HyKJIOHHb!X B3aHMO.JJ:8UCTBHM ~ npH OOJiee Bbi­

COKOU 3HeprHH. 

IlpHBO,li;HMOe B Ta<JJIHI~e Cpe.n;Hee 4HCJIO llpOTOHO::, liOJIYl!8HHbiX 

B pesyJihTare B3aHMo.n;ei1cTBHH, xoporno corJiacyercR t npe~cKa3aHHHM~ 

rHUOTe3h! l130TOTIH48CKOll HHBaplH!HTI!OCTM CI1JlbHblX B:J~ !1J.!0}\8tlCTBHii.. 

TAEnJ'IUA 
Bee p n.. -
B3al1MO.n;eii-

MHOJB:6CTB8HHOCTL 3 5 7-9-·II CTB. 

l\031f>.aCHMMeTpH11 -0,20.:,0,07 -0,31.:,0,10 -O,ti3.:.0,21 -0,31.:.0,06 

Cpe.n;Hee l!HCJIO 
npOTOHOB Ha B3a- 0,90.:.0,07 1,23.:t.O,I5 0,''3.:.0,18 0,99.:.0,07 
HMO.n;etfCTBHe 

II 
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0.2 0.6 1,0 
Co>B' 

YrHOBoe pacnpeleneHne npOTOHOB H3 254 rrpOTOH-HeRTpOHHHX B3aHMO­

.n:etiCTBHtl. 

JIHTEPATYPA 

I. 3.r.Eooc, O.B.ryHeHitOBa H lP• IlperrpHHT OUJ!}I P-D-3161, 

;Iydna (1967). 

i. B.A.EOTBt1H, T.C.TaKHOaen, II.A.YCRK. noKJia.rtLI AH CCCP, 146, 

785 (I962). 

3. T.BliillKH, ~r.i.!.rpaueHHI.\KHtt l1 .n:p., Y.3N>, 41, 1069 (I96I). 

IJ. M.C;;eJthey-Barth, 1'C0ntribu.tion a 1 'etude experim'Ontale 
de l 'intorat.:tion proton-nuGleon a grande energie'', 
Bruxelles ;!965/. 



H3YimiHE !C. -ME30HOB H3 5r - N -B3AHMOJI:Et1 ~TBHfl 

IIPH 3HEPrlm 17 r3B 

A.X.BzHZUKHR, H.C.CrpenbnOB, H.R.qacHHKOB, 

U.H.illaxoBa 

liHH aHamma chmo oro6paHo 450 HeynpyrHx Jr--Nco6J:uHtt 

B .fl~epHHX ~OTOSMYHbCH.flX liHb~Op~ (; -5, 06nyqeHHHX Ha YCKOpH-

Tene B UEPHe yr- -Me30HHW nyqKOM C :meprHetl 17 r3B. 

MeTO~HqecKHe BOnpOCH, CB.fl3aHHHe C OT60p0~ 

H H~eHTH~HKaUHeti qaCTHU,OnHCaHH B pa60TaX/I-5/. 

Cpe~H BTOP~HHX 3ap.flxeHHHX qacrHn c yqeTCM pa3nHq~x non­

paBOK 6Hno HaR~eHo 6onee IOO Kt -Me30HOB, qTo C)CTaBn.fleT oxono 

6% or o6~ero qzcna qacTzn. 

Ha pzcyHKe I npe~cTaBneHo pacrrpe~eneHHe P~ -Me30HOB H3 

Bcex peaKnHR no KHHerzqecKHM 3HeprH.flM 
I 

£ B CHCTeMe UeHTpa 

Mace. ITpe~nonara.fl, qTo 3HepreTHqecKae H yrnoBue xapaKTepacTHKH 

Het!TpaHbHHX H 3ap.flxeHHHX K -Me30HOB o~HHaKOBH, TaM xe ~n.fl cpaB-

£ ' HeHH.fl npHBe,B;eK pacnpe~eneH:l1:e no ~Jl.fl He~:;:paJibHHX K -Me3o-

HOB H3 peaKnHH nma ~~p-~+K"+mff H ff-+-f -1(
0 +K.D+fV+lnfT 

npH 3HeprHH 16 r3B B BO~OpO~HOR ny3HpbKOBOR Ka~epe H pacnpe~eJie­

HHe, paccqHTaHHOe no CTaTHCTHqecKOR TeOpHH/6/. Ha6HD~aeTC.fl Kaqe-

E ' CTBeHHOe cor.nacHe, 3a HCKJIIJqeHHeM OdJlaCTH MaJlbLX 3HaqeJIHH 

B pacnpe~enemm no npo~OJibHhlM HMITYRbCaM E CUM nMeeTC.fl TOJI:&­

KO Ka"leCTBeHHOe cornacHe c ~aHHHMH ~JI.fl K0-Me30HOB/61. 3HaqnTeJI:&-. 
Ha.fl ~OJI.fl I-t!: -Me30HOB B CUM !1MeeT oTp11UaTeR:&HhiR npo~OJibHhiR HMny.nbc, 

T.e. HanpaBneHa B 3a~HDID nonyc~epy. 3HaqeH!1e ~ (OTHOmeHHe 

tmcna I~ -Me30HOB, Bh!JieTaJOll\11X B CUM BnepeJJ: K qvcny Me30HOB,JieT.fl-

n 



mHX Ha3aA~ M8Hf8TCII B 3aBHCHMOCTH OT MH0~8CTB8HHOCTH H THITa D3a­

HMOA8tiC Tf\l11I • 

]Jl.f! CJiyllE 8B C 1.!8THhlM llHCJIOM Jiyqelil: ( .ff-p B3al'!M0)(8HCTBH.f!) 

B8Jil:f4HHa eX- : 0, 95.:!:,0, 27, a H8ll8THhiM ( fT -n. P.3aMMO,U8~CTBHR) -

0(.. "' 0,5'-t.::.O, 17. ]JI.f! MaJIO!il: MHO~CCTBeHHOGTI'I n.s• =r!,J,4 

(i(, = I,J5.:,o,: 5. B cyMMapHOM pacnpe.l(eJieHHH a = o, 71.::.0,19, lJTO 

yr<a3LmaeT Ha TII eodna,ll;aHHe I¢. Me30HOB B 3a;uHetl nonyccpepe. J(aHHhle 

.l(JI.f! K0
-Me30HOB: noJiy4eHHhle Ha BOAOPO.I\HhiX ny3hlp:&KOBhiX KaMepax, 

KaK npl'l 3H8pfl'll 16 f3B/6/, TaK 1'1 rrpl'l M8H:&llil1X 3Heprl'l.f!~ 7-8 f3B/ 

yKa3LIBaDT Ha 111 'eodna.n;mme K0 
-Me30HOB B ne pe;~Helil: noJiyccpepe: 

0' = 1,61.:,0,r:171. 
Ecmr npu; ;an KaKoe-To 3HatieHue pa3JII'It:mo senwurn oc. J\JIII 

JT-_p-1'1 .Jr·-n. B3al!MO.l(elifcTBI'IM H l'lMCTb B BH,n:y, tJTO JT-n-codb1Tl1.fl 

B .f!AepHhlx cpoTo: 'MJJI:&CH.f!X ocymecTBJI.f!JOTCR scer.n:a ua KBa3HCBOrJO,U:HHX 

H8l1TpOHax, a ff -p B ITOJIOJHme CJiyqaeB Ha CBOClO,li;HLIX I! B !10JIOB11HC 

Ha KBa3HCBOdOAJ:LIX npOTOHaX, TO OTHOlli8HJ18 ()(.. 1 COOTBCTCTBYIOI~ee 

TOJI:&li:O B3al1MOAUHCTBVID Ha CBOdO,n:HhiX npOTOHax, dyACT eX.=' :2 O<..tr/'~n. . 

Halil:ACHHoe TaKHn odpa30M 3HatJeHue o<. =1, 36.::.0, 57. He.l(OCTaTOllHocn 

CTaTHCTV!KH He J[03BOJIII8T C.l(CJiaT:& 0ITp8)(8JI8HHhlX BL!BO.l(OB OTHOCHTCJI:&HO 

pa3JIHtil1R B8Jll1tJ!!H )¢. -M830HOB H3 fr-f'- l1 Jr -n.- B3aV!MO.l(Ci1CTBH!1. 

0TM8TI1M \ITO B TCX CJiytiaRX, KOI'.l(a O.l(HOBpeMCHHO Ha6JJIO,JJ,aCTC.f! 

polll:,n;eHIW !{-Me JOHOB H npoTOHOB, noc;re.l(Hl1e HMCJOT 3HeprHIO B CLU~ 

M8HblliYD,48M B CJiytia.f!X 06h!tiHOrO 06pa30BaHHII npOTOHOB. 

I4 



~MX Ha3a~~ MeHf6TCfl B 3aBHCHMOCTH OT MHO~eCTB8HHOCTH :1:1 THila D3a­

HMO~eli1C'l'JU1fl. 

lJ.JI.f! CJiy\lc eB C tieTHhlM \IHCJIOM Jiytielil ( .ff-f' B3aHMO~eiJCTB:I:!fl) 

BeJIIPIHHa eX- = 0,95!_0,27, a He\leTHLIM ( fT -n. B3aHMO,ll;etlCTB!t!fl) -

0(.. := 0,54!_0, I7. lJ.JI.H MaJIOti MHOJB:eCTBeHH0GT!t1 n.s• =2,3,4 

eN= 1,35.:,0,: 5. B cyMMapHOM pacnpe~eJieHHH a = o, 71!_0,191 l.JTO 

yr<a3h!BaeT Ha TIJ eodJia~aHHe I¢. Me30HOB B 3a,lJJiet\ noJiyccpepe. lJ.aHHLie 

~JI.H I{
0 

-Me30HOB: noJiytieHHhle Ha BO~opo~Hh!X nyshlp:bKOBLIX KaMe pax, 

KaK IlpM 3HeprHl 16 r3B/6 /, TaK :1:1 IlpH MeH:blliHX 3HeprHfl~ 7-8 rsB/ 

yKa3biBam Ha nJ,e06J[a.n;mme K0
-Me30HOB B nepe;~Helil noJiyccpepe: 

~ = I,6I+O,I~I71. 
EcJIM npH; ,an Karwe-To 3HatieHHe pa3JU1t:mo nenw.um <X- J\Jlli 

JT~- JA .JT·-n · B3aHMO~e!1CTBH!1 H HM81':b B BH,JJ;y, tJTO JT-n- COdhiTHfl 

B .H,JJ;epHbiX qJOTO:'MYJibCHf!X OCy~eCTBJl.f!IOTC.f! BCer,JJ;a Ha KBa3HCBOrJO)i;HHX 

H8tiTpOHax, a ff -{) B TIOJIOJHme CJiytiaeB Ha CBOdO,JJ;Hb!X l! B !10JIOBl1H8 
I 

Ha KBa3MCBOdO~J:biX !lpOTOHaX, TO OTHOmemte ()(.. 1 COOTBeTCTByiOrnee 

TOJI:bito D3aHMO~! !l1CTBHIO Ha CB060,JJ;Hh1X Ilp0TOH8.X~ dy,JJ;eT eX. ::. .2 OC..tr-p-«,..-n, . 

Hatl,JJ;eHHOe TaKHI! odpa30M 3HatJeHHe 0( =I, 36!_0, 57. IIe)l;OCTaTOtJHOCTJ> 

CTaTHCTHKH He ll03BOJI.HeT C~eJiaT:b Onpe~eJieHHhlX BhlBO,ll;OB 0THOCHT8JI:bHO 

pa3JIHtiHfl BeJI:I:!\1' IH J¢. -Me30HOB l!3 fr-f'- M Jr -n.- B3al1MO,ll;ei1CTBVIi1. 

0TMeTJI!M. t!TO B TeX CJiytJaflX, IWI',JJ;a O,JJ;HOBpeMeHHO HaCiJIIO)\aeTCfl 

pOl[,JJ;eHHC J{-Me lOHOB H IlpOTOHOB, TIOCJie,JJ;HJI!e HM810T 3HeprvrJO D CUI.~ 

M8H:blliYI0,\18M B CJiytJa.f!X Odhl\IHOfO 06pa30BaHVI.f! rrpOTOHOB. 

14 
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D liZ ~ 0/J Dl 1.0 1.2 H E'(rl#) 

PHc.I. Pacnpe~eneHHe R-Me30HOB no KHHerHqecKHM 3H~prHHM B CUM: 

COJIOIIIHaJI JIHHIU - !jlOT03.1o1JJibCHOHHHe ,!l;aHHHe ~Jl.l K.! Me30HOB, 

OJHKTHpHall - KaMepH~>e ~aHHHe ~nH K0 -.Me3' JHoa/6/. 

RpHBali,B3RTaJI H3 paOOTH/6/, COOTBeTCTByer ~TaTHCTHqeCKOU 
TeOpHH, 

nHTEPATYPA 

I. H.5J,qaCHHKOB, R.C.TaKHOaea, 3.B.AH30H, n.c.Crp~JibUOB, 

E3~P,45,29,I96J. 

2. 3.B.AH30H, A.X.BHHHUKHn, z;.c.TaKHOaea, H.5l,qac nmoB, 

U.U.lliaxoaa, l'\3T<P,47,I2,J0,1964. 

J. A.lli.rannmoa, M.l1:30acapoB, H.C.Crpen:&uoB, 11:.5!. IacHHKOB, 

IT,C.TaKHOaeB, ITT3, r.J, 45, 1966. 

4. A.X.BHHHnKHn, H.r.romm, H.II.IIaBJIOBa, B.H.Pyc:&~H, 

:~.C.TaKHOaeB, Tpy~ U5!\f> AH Ra3CCP, r.6, 143, B6J. 

5. 3.B.AH30H, A.X.B>'IHHUKHll, M.V!30acapoB, n.c.crpell:&UOB, 

J:I.C.TaK~ClaeB, H.5l,qacHHKOB, u.H.lliaxoBa. IIpenpHU OH5!U 

1/! 17J4,1964r, H P-284J,1966r. H ~p. 

6. r.Bartke, R.Budde at al. NUOVI Cimento 24, 876, I~62. 

7. C.A.EenaKoB, BaH DH-qaH, B.H.BeKcJiep H ,!l;p. IIpe1pHHT OHHH 

.U-II05, 1962. 
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XAPAI\TEPl'!Cf1Him BTOPWIHHX liACTMU 1'!3 MHOfOJIY11EBHX 

IIl'lOH-HYiillOI:HHX B3AUMOJIEl1CTBUtl IIPU 3HEPfUU l7 f3B 

3.B.AH30H, A.X.BnHnnKnn, M.U3dacapoB, 

l'!.C.CTpeHLnOB, ~.C.TaKHdaeB, If:fl.qacHHKOB, 

U.If.illaXOBa 

B cooomeHHI rrpnBO,ll;.HTCR yrHoBue H HMTIYHLCHble xapaKTepncTHKH 

BTOpHtiHbiX tiaCTHn H3 MHOronytieBHX Jr.- N COdbiTHH ( C tiHCHOM Hy-

qeil ~ 7). Hail,ll;EHo, liTO K03¢¢nnneHTH acnMMeTpnn, paBHHe OTHO­

meHHID tillCHa tiaCT~n, HeTRIIIllX BI1epe,ll;
1

K l!llCHy tiaCTllU, neTRIIIllX Ha3a,ll;, 

.JJ:JI.!I tieTHO-HytieBhD ll HetieTHO-HytieBh!X Co6h!THll He OTHHtiaiOTCR ,11;pyr 

OT ,11;pyra. 

YrnOBh!e pacrrpe,.n:eneHH.!I BTOpHtiHHX tiaCTllU He OilHCLIBaiOTCfl CTa­

THCTH'l!eCKOM Teoprei1. B pacrrpe,11;enemtn no t:/ ,.n:nfl t~eTHo-ny'lleBhiX 

H Hel!eTHO-nyl!eBill:X codb!Tllil uadmJ,ll;aeTC.!I ,nByropdaR cTpyKTypa. UaK-
._'1.....,... r ? 1 

c:tu.fYMbl HMeiOTCfl Ilp! 3Hal!€Hllf!X Ll .:: -0,2 3B~ ll .L'I ;;:!!! -2,6 

r3B 2; ,ll;OHfl IlpOTOHOB, rrorra,naiOIIIHX B 3TH MaKCHMYMb!~IlplldHH3HTeHLHO 
O,ll;HHaKOBa.!I. 

AHA.Jll13 mmH EBHX 1-LACTMU B .R,UEPHHX B3AUMO.UEi1CTBIDIX, 

IIPOH3BOJUI[Mbl K Jr- -t.ffi30HMIH. C HMIIYll1CO:~ 7, 2 r3B/C 

U 3MYTI1CYII1 

A.C.AccoBCKafl, B.lf.OcTpOyMOB 

HCCH€,11;0Bal!O 395 B3a1Ht.O,.n:ei1CTB>1H "jr- -Me30H0B C 11M11YJILCOM 

7' 2 r3n/c c H,n:paM 1 :mym;,crm. OC!!OB!lb!e xapaKTepHCTV!KH pacmennenHn 

I6 



rrpe.JtCTaBJieHbl B Ta6Jmue I. !IpOR3Be.JteH aHaJIR3 122' i 6biCTpbiX t~acTHU 

C OTHOCHTeJI&HOtl HOHH3aUHeit ~ ~ 1,5. JlJISI H,~eHTHI!>HKaUHH 6SJIO 

OT06paHO IIO reoueTpMitleCKHM IIpH3HaKaM 477 tlaCTHU, M,ll;eHTHI!>HKaUHSI 

IlpOH3BO,ll;HJiaC& IIO H3UepeHHD OTHOCHTeJI&HOit HOHH3a~HH H MHOrOKpaT­

HOro KyJIOHOBCKOrO pacceSIHHSI Ha MHKpOCKOIIe 1ffiP3-: C IIOCJie,ll;YD~etf 

06pa60TKOit pe3yJI&TaTOB H3MepeHHSI Ha 3BM "MHHCK" H "MHHCK-22". 

Pe3yJI&TaTbl H.JteHTH~HKaUHH t~aCTHU H HX cpaBHeHHe ; ,ll;pyrHMH 3Kcrre­

pMMeHTaJI&HblMH ,ll;aHHbi:MM 3aHeceHbl B Ta6mm:y II. 

Ha pHc.I H 2 rrpe,ll;CTaBJieHbl yrJIOBble pacrrpe,ll;~JieHHSI JIHBHeBHX 

tlaCTHU, HCIIymeHHblX B rrepe,ll;HDID ~ 3a,ll;HIDD IIOJiyc¢ep~. Cpe,ll;HHfl B8JIH­

tiHHa lo;- ct;~ f.Aa..r H ,ll;HCIIepCxUi 0Ka3aJIHC1 paB IUMH 0,44 H O,Lf2 

COOTB8TCTB8HHO. 

( mCim!Ua ID) 

tlaCTlU( pa3Hb!X MaCC B03pacTaiDT C yBeJIU'leHUeM MaC :bl t~aCTJH\, tiTO 

xapaKTepHo 11 .JJ.Jifl 1T" N- B3ai~MO.l(ettcTBUtt • Cp lill!CHHe Ham11x ,ll;aH-

HllX H pe3yJI1TaTOB/I' 3/ C pe3yJI1TUTaf,n/2/ TIOKa3b!B WT, liTO B8JUitiHHU 

P.1 CHJI1HO OTJIH'laiDTCR. B paClDTe/2/ JJCC OTp~!ll tTCJI1HUC tlaCTHIT.bl 

H.ll.eHTH¢HUHpOBaJIHC1 KaK rr- -M830HH, l1 nonoMy BCJ!l1'U1Hy 

(0,36;!:.0,02) r3B/C MOlii:HO paccMaTpV!Bdn KaK PJ. 1f -Me30HOB. 

Cpe.!\H rrono:m:YITeJII>HhiX t~aCTlH.\ HMeeTCfl HeKuTopaH J.tO H1 !tpOTOHOB, t~eM 

K 06'1RCHReTCR HCCKOJI1KO 6oJI1mee 3Hatlt'Hl12 p.!.. , B ;:mouTe/?/ 

H,l\CH'l'WpUKrt.lUIH HCeX t!aCnHI, npOlA3BO,l\llJIUC:b C !10MOUi :,ru MQ.l'H<tTHOrO ITO­

JIR, 6e3 OT6opa no reoMeTpl1:tiec:rmM npH3HaKaM, ~o:u\ 3TO ,!l,eJiaJiocr, n 

paOOTEtX/:3/ l~ HaCTO!Hqel::, r.n;e OCTaJIOCh Hen.JJ.eH:rvl!fH1 ~:)lpOBaHHhlMM OIWJIO 

no .<a3ariu B 'laCiore/2/ JO% 1.!aCTI1!!. c •mmyJl:&CO!.!, CiOJibllHH.! I r::t~ic. fcG.K l A 

C ysenM~OHneu HX DHeprHH. B08MOXHC. 37~M E 

,li)!H 
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'" "' ]" J auJI. , Xapl'l.ETC pV! ;nmH R.I(epHh!X B3ali!MO.I(ei1cTBHi1, npon3BO.I(!I!Mb!X 

ff - J830H8.M!Il C m.myJI:&COM 7, 2 f3B/C 

------------------------------------------------------

Ta6JI,J1 

rr - A'J 1 I>~ 

Jt - fl)(pO 3MY1ThC!Ill1 

J,I.:;:,O, l J 
3,2_:0,1 

?,l.:;:,O,I 

CocTar BTOpli!4.Hh!X qacTHU 

](}lfl OT odmero tmcna OTOdpaHHHX 
ttacnm ~;3) ITpllpO.l\0. 

I!E CT. padOTa (IJ 

Bcero 477 qacr. Bcero 39 4.8.L;T, 

e '5 

91 4T 74 

K. 14 

p R 8 

~ 

d. 2 

t 0,5 

He lr.I(8HT>!dm-
I\!lponaHo 29,5 8 

10 

npnMe4.aHl1e 

.ll.J!fl 3B83A 

,ll;JI.fl BC8X 3Be3.I( 

)l;Jili H3t!epCHHR 

CJ) 

Bcero 450 4.11.CT. 
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Pac.I. YrnoBoe pacrrpe~eneHHe RHBHeBHX qacTHn, Hcny~eHHHX B nepe~­

HJOR> non~ ·ccpepy. HopMYipOBaHO rro rrno111a~H. Cnnou!Haa JIHHHSl -

pe3yJibTLTbl HaCTOamet! paOOTH, rryHKTHp - pe3yJibTaTH pado-

Tbl /4/ ( 7r- H,nepHoro B3ar.n.lo~eiicTBJ.ifl rrp11 m.my.uce 1r --Me-

30HOB IE fsB/c). 

PHC. 2. YrJIOBOe pacrrpe~eneHHe JII1BHeBb!X qacnu~, HCITYIIleHHbiX B 3a~­

HIOJO rronyccpepy. HopMYipOBaHO rro rrnollla~l'l. 06o3HaqeHHSl Te xe, 

qTO l'l m. p11c.I. 
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11.BYXTIY1IEBb!E 3BE311.11, OEPA30BAHHblE 1(--ME 30HAMH 

C 3HEPfHE:~l 430 M3B HA Rli.PAX il>OT03!,!YTI1CHH 

H.C .racHJIOBa, M.M.MaKapoB, B.B.CapamwB, 

TI.H.TKali. 

Op,neHa TieHHHa <I•H3HIW-Tex mqecKHil 

HHCTHTYT AH CCCP 

B ::myJI:&CHvl HI1K<]JI1-EP2 H3yqa;mc:o B3aHuo.nenc·:BMR 71- -Me-

30HOB c ::meprHeil 430 M3B c R,npa:r..m, conponolll:,narorrpecn BhiJieTOM ,nByx 

3ap.f!lli:8HHbiX liaCTHU:, O,l(Ha 113 KOTOpbiX - :Jr -M830H, a BTOpa.f!-TipOTOH. 

bbiJIO 11pOaHaJIH3HpOBaHO 210 3B83,l( 3TOrO THna. l13Mi)p8HHH 3Heprl1H 

npOH3BO,l(HJIHC:o ,nJIR cepux 11 qepnhlx JiyqetJ: no npoCe: ·y, ,nJIR TOHKIIX- no 

OTHOCHT8JI:OH0M HOHH3aUHH, H B onpe,neJI8HHbiX CJiyqan: :- !10 MHOrOKpaTHOMy 

paCC8RHHIO. feOM8TpHR 3B83,!( VI3M8pliJiaC:O Ha CI18IJ;Ha;m3HpOBaHHOM l.n1K­

p0CK0!18 MUf3-I. ]JI.fl Kalll:,noil 3Be3,nhl paccliHTimaJiac:. BeJIHliHHa :Z> 

CB.fl3aHHaR C KOMnJiaHapHOCT:OIO 3B83,l(bl VI COOTB8TCTB:·romaa OC~eMy nOCT­

p08HHOH Ha 8,l(MHI1liHhiX B8KTOpax ee Jiyqeil nMpaMM,l(bl. 3B83,l(hl aHaJIM3H­

pOBaJIHC:D C TOliKH 3p8Hl1.fl KaCKa,l(HO-MCnapHT8JI:OHOtl: H0,!(8JIH. 

U3 aHaJIH3a noJiyli8HHbiX pacnpe,neJieHHtl: MOlli:HO OTM8THT:b CJie,nyro­

mH8 OC068HHOCTH: 

a) 3HepreT:vtli8CKHe pacnpe,neJieRH.fl npoTOHOB ~MeiOT Co;r:omon MaK­

CHMyM_B OOJiaCTM 3-7 M3B (p:vtc.I); 

'c) yrJIOBb18 pacrrpe,neJieH~.fl ~ -M830HOB H TipOTOHOB CMJI:OHO 

aHM30TpOTIHhl. K03qxpHUH8HThl aHH30Tp0!1HH VlX COOTB8~CTB8HHO 3,77 H 

2,09 (pHc.2);. 

B) !10 M8H:Oili8H Mepe TIOJIOBHHa 1f -M830HOB v M88T :meprHRJ, 

MeH:omyro 200 M3B. B 3HepreTHli8CKOM pacnpe,neJieHHH 3THX 1Jr -Me3o-
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HOB 60Jinll!HHCTBC 11 -Me30HOB nona.n;aeT n o6nacn uaJib!X 3HeprHtl; 

r) npHMefHO ,ll;Jlfl 20% 3Be3,IJ; 7 TIOMRMO TOro, t!TO MX MOJKHO Ct!M­

TaTb IWMTIJiaHapHb!Ml1 ( 'J> < 0,2), Bb!TIOJIHfleTCfl "6aJiaHC 11 3Heprni1, 'liTO 

.n;aeT ocHOBaHMe paccMaTpnBaTn nx ItaK pe3yJinTaT KBa3nynpyroro pac­

ceRHMR 7r--Me 30HOB Ha HYKJIOHe R.n;pa; 

.n;) 3Be3,IJ;!i C OTHOCMT8JibHO MaJIOtf KOMTIJiaHapHOCTbJO lfMeJOT yrJIO­

Bble pacnpe.n;eJie'HHfl t!aCTMU, pe3KO OTJI'M"IIHble OT 3B83,IJ; C 60Jinll!OM KOt!­

ITJiaHapHOCTbJO ( JJ< 0,2). B qacTHOCTM, yrJIOBh!e pacnpe.n;eJieHuR npo­

TOHOB 113 3TMX 3Be3,IJ; MM8JOT O"lleHn CJia6yJO aHM30TpOnMJ0 7 t!TO COOTBeT­

CTByeT MCnapemHO 3TMX npOTOHOB 113 R.n;ep, ,l\BMJl\YIUMXCfl no HanpaBJJ8-

Hl'!JO nyqm, 
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PY.c.1 Pu.e_ 2 

Pwc.I. Pacnpe)eJieHwe npoTOHOB .n;nyxnyt~eBNX 3Be3.n; no KMHeTwt!e­

cKO>i :31- eprHM B HHTepBaJie OT 0 ,IJ;O 26 /il3B ( Jia6, CHCTeMa), 

P;1c .,! • Yrnonoc pacnpe.n;eneH11e IT-1vre 30JJOB ( cnJIOTIIHaR JIHHHR) H npo­

TOHOD ~PYHYTHpHaR) ,IJ;ByXJiy4eBb!X 3B83,IJ; D Jia6,CHCT8UC, 
2c 



EUCTPH,! CITOCOE OEHAPY!KEHV!H .UE<POPMA!lWI B J- .UEPHHX 

3MY!l1Cl-1BX 

B.1f.EapaHCB 

Pa3paOoTaH op~r~HaHhHHfi MeTa~ Oe3M~KpocKCITHOM oueHK~ 

~~CTOpC~M B R~epH~X 3MYHbC~RX ITO 3~8KTY OTp~EH~R CBeTa OT 

pacTpa, oOpa30BaHHOro B cnoe cne~aM>I 1.1acr~u ncr OMOraTeJibHOro 

00JIYI.J8H~R X) • 

YCTIOBLm OETIY'IEHIDl <J?OT03MYTI1CV!OHHOl1 CTOI1Iill 

BA EPEBAHCKOM 3TIEI\TPOHHO-KOTI1UEBOM YCKOP11TEJU 

,U.A.faJICTRH 

25 OKTROpR 1967 r. Ha epenaHcKoM 3HeKTpOHHOM ycrwprueJie Ohl­

n~ ITOJIYI.J8Hbl 3H8KTp0Hbl C 3Hepr~ell 6,1 f3B. 

B KOHUe U~KJia yCKOpeH~R 3JI8KTp0Hbl ITOITa~aiDT Ha BHyTpeHHhliD 

MH!U8Hb. TOJIII\~Ha MMllleiU! 11 ee MaTepMan MOryT 6b!Tb Bhi6paHhl B COOT-

B8TCTB~l1 C TpedOBaHHflMl! 3KCIT8pMM8HTa. 

TopM03Hble raMMa-KBaHThl c MaKcm.l!aJibHOfi 3Hepr;!etl,paBHOfi 

3Heprl1~ YCIWpeHHb!X 3JI8KTpOHOB 
7 

ITO BaKyyMHOMy ITYI.JIDITpOBO~y BbiBO­

~HTCR B 3KCITep~M8HTaHbHHfi 3an. 

x) TipeiTpMHT OMHV! 13-3790, .Uy6na 1968. 
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06JiytieHL'!e 3MyJIJJCIHt !.!OlB:HO Ilp0!13BOJV!Tb: 

a) B ITOTOK1X BTOpHtiHYX "48CTMO, 06pa3yDmMXCR BO BHyTpeHHeA 

MmlleHLI yCKOp11TeJI fl. B 3TOM CJiytiae np11 pasuell{eHMM CTOITKM C BHemHei! 

CTOpOHU KOJibOa y~KOp11TeJIR B 11HTepBaJie yrJIOB OT 2-3° ~0 ~ 30° 

MHmeHb 38KpYBaeTjfl npMOM M8fHI1Ta (TOJI11111H8 RpMa 40 CM). l1p11 

pa31fell{eH!U1 C BHY rpeHHeA CTOpOHhl KOJ!bl..\8 MMIDeHb OTKpYTa B MHTepBa­

Jie yrJIOB OT HeCK)JlbKI1X rpa~yCOB (B 38BMCMMOCTI1 OT pa3MepOB CTOIT­

K11 11 ee paCCTORH Ul OT l.rnmeHH) ~0 - 70-80°. llpM OQeHKe yr JIOB Bbl­

JieTa "48CTI10 H3 M1llieHH He06XO~HMO Y"411Tb1B8Tb OTKJIOHRD111ee ~eMCTBMe 

OCHOBHOfO 11 paCC~SIHHblX MarHitTHblX ITOJieH yCKOp11TeJIR. 

I3 H8CTORI11e ~ BpeMR B Kal!eCTB8 BHyTpeHHet1 J.,mmeHH HCITOJ!b3yeT-

CR BOJibcppaM, TOJI~HHOM ~ 0,14 nan.e~. c o~HOKpaTHb1M npoxo:s:~e-

HHeM 3JieKTpOHOB !epe3 trnmeHb. I1pi1MeHeHI1e TOH!WA MHilleHH Il03BOJII1T 

ocyn1eCTBI1Tb MHOr mpaTHOe rrpoxoJB:~eHHe <Iacnm. PasMepbi 3Jien:rpOHHOro 

rryl!Ka rrpHuepHo 2 -4 MM no BhlCOTe 11 5-8 Mlv! no pa~uycy; 

6) B BhlBe~' !HHOM: l!HCTOM rawxa-rryti Ke, a T8J(Jl(e D ITOTOI\aX BTO­

pHl!HbiX l!8CTI11..\, ITO 1Jl!eHHh!X B pesyJibTUTe B3811MOJ1:8ilCTBIH! raMJ~B-IIYliKa 

BO BHelllHeH MMllleH!1,1i 8TOM B8p118HTe rjJOTO 3MYJ!hCI10Hh8R CTOITKa MOJKeT 

6b1Tb o6nytieHa n no6oM yrne; 

B) MeTO~OM ~BOl1HOll KOIIBepC11!1 C !TJOH:YCHpOBH:011 M8flll1THYMI1 JUtH-

38M11 11 MOHOXpOMa~:l1381..\11eii OTKJIOJI~YJ:UH:.m '!afHI1T81.P np11 He06XO~l1MOCTI1, 

,UJIR 06JiytieHI1R 3M:'JibCI1ll MOE:eT 6blTJJ TIOJI.Y'letl B!le!':H/U ITYl!OK 3JieKTp0-

HOB UJII1 II03:npOH!iB C 3Hepr11ei1 ~0 ,._, 0, 80+0, 85 OT 3HeprUI1 3JieKT­

pOHOB BHYTPH KOm.na. IIpn ,UBOI\HOi1 KOHBepc1111 Imrenc1!BHOCTb na~aeT 

Ha 2-4 ITOpR~Ka B 38BI1CI1MOCTil OT rpe6oB8HHK !JOH0Xp0!.{8T\1l!HOCTI1 11 

KOJ:Jll1M81..\11l1. 
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Cpe~HHH TOK B HMTIY~bCe COCTaB~ReT B Ha:TORmee BpeMH AO 

5 Ma, qTQ COOTBeTCTByeT ~ 2.IOIO qacTHn l UH~e yCKOpHTe~R. 

qaCTOTa UH~OB yCKOpHTe~R-50 pa3 B CeKyH~y. 

II. AHHOTAijlm COOEII!EHIDl HA XXII COBE!llAH:Vl\1 <I>3K 

OE OliHO~ XAPAKTEPHCTHKE MHOrOKPATHOrO PACCEHHRH 

M.nonosa, M.Tyqex, 

KomRue 

ITpOBO~H~HCb H3MepeHHR MHOfOKpaTHOrO pa~CeRHHR KOOp~HHaTHHM 

MeTOAOM Ha ~OTOrpa¢RqecKOM MaTepHane, Od~yqe~HOM nyqKQM ~enTOHOB 

c HMTIYRbCOM 2,45 r3B/c. OdmaR A~HHa H3MepeHHjX TpeKOB 6H~a 3 M. 

HaHdOJiee qacTo ynoTped~ReMHMR MeTo~aMR H3MepeHHR cpe~Hero 

yr~a pacceRHHR RBJIRDTCR: a) onpe~eneHHe cpe~~ero 3HaqeHHR adco­

~I>THhiX BeJmqHH BTOpHx pa3HOCTen <I Dl > ; j) cpe~Hee KBaApaTRq-
2. ~i Hoe 3HaqeHHe BTOPHX pa3HOCTen < SD > . 

qTOdbl TIOHH3HTb B~HRHHe Ma~OBepORTHbiX or~OHeHHH Ha OTHOCH­

TeJibHO 6onnmon yro~, dhlna npeA~oxeHa npoueAy)a odpe3aHHR 

(T.Ha3. " G~t oJ'I "), KOTOpaR HCKJII)qa~a H3 OCHOBHOro aHCaMd-

JlR BCe 0 C adCOJIDTHaM 3HaqeHHeM, dOJlblliHM, 4eM k <I bl> 

H~H K 0 • , rAe k pasHa 3 HRH 4. 
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C TIOMO!IlbD K}MT8pWR x~. w qerBepToro MOMeHTa pacnpe-

)(8JI8HMR MH He ITOJijiqMJIH COrJiaCMR C fMDOT830M 0 HOpUaJlb ;CTM pac-

rrpe.n:eJieHMR OCHOBHCfO aHCaMCiJIR b • M3 r:vrcTorpaMMH d@JIO oqe-

BM)(HO, qTO paCXOX~eH:vre OCHOBHOrO pacrrpe)(eJieHMR C HOpMaJibH~M ITOJiy-

qaeTcR )(JIR doJI:&mwx 3HaqeH:vri1 D • BBM)(y TOro, qro OCHOBHOM 

aHcaMdJI:&, TaKHM oCpa3ou, 3Haq:vrreJI:&HO OTJI:vrqaeTcR OT ubpuaJI:&Horo 

pacrrpe)(eJieHMR, OITEpaUHR 11 cut 11!!" CTaHOBMTCR qaCTJ.IqHO cyd'DeK­

THBHOi1. C ITOMO!Ilb!O IIIKaJI~ C HOpMaJibHb!M pacrrpe.n:eJI8Hiii8M M~ ITOIT@Ta­

JIHCb orrpe.n:eJIHTb oc Jiacn., r.n:e cor ;;ac:vre odOMx pacrrpe.n:eJieH:vri1 xopomee, 

T.e. odJiacn, B KCTopol1 MHTerpaJI:&HOe pacrrpe.n:eJieHHe B .n:auuoM rrpe.n:­

CTaBJieH:vr:vr .n:aeT JIMil8llHy!O 3aBMCMMOCTb (pHc.I). llJMpMHy MHT8pBaJia, 

B KOTOpOM ITOJiyqaeTCR COfJiaCiil:e qacT:vrqHOrO pacrrpe)(eJieHMfl C HOpMaJib­

HhlM, odo3uaq:vrM 2 ~, r.n:e T orrpe.n:eJIHeM 3Kcrrep:vrMeHTaJI:&HO. 

I't3 HaKJioHa 3 ~oil npmxoi1 orrpe.n:eJIHeTCH napaMeTp C),. , aua-

JIOr:vrqHb!M cpe)(H8KBa.waTMqHOMy OTKJIOH8HI110 HOpMaJibHOrO pacnpe)(€JI8HH.H. 

l:lero.n: )(JIH rro)(cqcTa rrapauerpa, auaJiorwquoro 6".,. , no )(JIH T. Ha3. 

OITTHMaJibHOH )(JIHHbl IHT8pBaJia, rrpHBO)(HJICfl B paCiOTe/I/. 

B raeimlue I rpwno.n:HTCH oT.n:eJILH@e xapmcrep:vrcTHKM ITJ"IKa oc-

HOBHoro aucaMdJIH )(.UJ rpex )(JIUH flqefirm; < tDI > :vr G; - 3Haqeu:vrn 

rrocJie odpe3aHHH. 

TaCiJIUI\a I 

t r"'J 5,-(tcf~:· 'T"['IIi·:t,..J <lol~(lo.,J < CDI?[Io"t.;J o(to),J ~[to~;] 

500 39,5 65 34,3 JI,O 53,0 4I,4 

IOOO II7 I65 104 95,6 I4I I2J 

2000 309 525 257 242 346 331 
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B CBS3H C 60RbillOR CTBTHCTHKOR H OTHOCHTenL•O 60RbillOn ~nH­

HOH RtieHKH ITOJiytiB8TCS ,JJ;JI.fl BC8X Tpex rrapaMeTpOB ITJ BBHRLHBS 3BBl1-

CUMOCTb OT ,JJ;JIRHbl .flti8llKI'l t 
< 1 Of :? n (5 , Hp.mo Hccne,n;oBan 

UX !10B8,ll;8HH8 ITpH OTHOCI'!T8JILHO He60Jibilli'!X CTBTRCTI'!IBX I'l3MepeH!Ih!X 

3HBti8HHH. Mhl Bbl6paJII'! H3 Hamero OCHOBHOfO BHCBM6JIS BCe Tp8KH ~JIH­

HOA CBh!me 3,5 eM (25 TpertoB) n cpaBHHJIH ¢njKTYBUJH F 3THX 

napaMeTpOB ~JIS ITOCTeiTeHHO HBpBCTBJOUtelf ,I(JlHHbl l13M8J seMOfO TpeKa 

B OCHOBHOA gqeAKe. 

Ta6mma TI 

£[eM-} FT% FG-7.. ~ j., 

1,0 19,6 29,9 25,8 

1,5 21,6 26,8 21,0 

2,0 20,0 23,4 19,5 

2,5 16,0 27,0 16,0 

3,0 13,8 26,6 14,7 

3,5 10,5 22,7 II, 7 

113 Ta6JIRJ:U,I BR,JJ;HO, 'liTO ¢JIYKTYBilHR 3THX Tpex '!Bpa.MeTpOB He 

CHJILHO OTJIH'llBIJTC.fl ,n;pyr OT ,n;pyra Ill, TIOCKOJILKY npone.lypB !10,JJ;Ct18TB 

~T .f!BJI.fi8TC.fl HB!Il60Jiee npOCTOn Ill He ITO,JJ;BepxeHa BJIHSHHIO Cy6~eK­

Tlr!BHOrO tPaKTOJW rrpoue,n;ypbl n CU. t off ", MH OT;(B8M cJr rrpe,n;­

!10t!T8Hl18. 
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Jll1TEPATY"PA 

I. 3.AJ!b!18p, 3,,.r_,pH,nJI8H,I\8p. 0 HOBOM M8TO,I\8 OU8HKI1 napaMeTpa MHO­

ro;cpaTHOr· 1 KYJIOHOBciwro pac ccnmr.fl. TIT:J, I 959, }f' 6 ~ 39). 



'AO,UEJHIT>OBAHUE PEA.KlUU'l Jr-+ p -'IT.,.+ 7(- + n. 
B 3MYTihCMOHHOi1 KA.MEPE 

<I>. r .nerrex>m, 

Op,neHa nemma cfl:III3HR:O-T8XHHqecitl!il 

:IIIHCTHTYT l-IM.A.<i>.Moqxpe 

I. ::JiwrrepHMeHTaJII>HOe >mytreHHe ,naHHOi1 peaR:Un1 B 3MyJII>CHOH­

Hux Ka.Mepax, rrpH 3HeprHRX HaJieTaRlll1l1X TIHOHOB IIOpR;;R:a 400 M3B l1 

np>l II OM Cite C06b!THH ITO OCTaHOBR:aM 1f+ -M830HOB, COIIp.Hllt8HO C I10-

Tepet1 3HaqHT8JII>Horo qHcJia co6b!THi1 cpasoBoro o6'DeM</I/. Mex,ny TeM 

peaKUHR 3Ta rrpo.nomcaeT rrpHBJI8K8.T:b BH:II!MaHHe 3KCII8J,HM8HTaTOpOB B 

OCHOBHOM TeM, "liTO B Ma.CCOBOM paCIJpe.neJI8HUii! CHCT8HI ( 1f+'n') Ha 

rpaHHUe CII8KTpa li!M88TCR CMCT8MaTHqecR:08 Ilp8Bblill8H¥8 Ha,n cpa30Bb!M 

o6'DeMOM/2/. Ecn H8CKOJII>KO B03MOlltHhtx o6'0RcHem it noro cpeHoMeHa. 

IIpM OIJ:II!CaHHI1 IlpOrpaw..rn, MO.neJIHPYRl1118il IlpOU8CChl pOllt) 8HHR H 3KCI18pH­

M8HTaJI:bHOrO HX H3yqeH:VUJ B 3MyJI:bCHOHHOM Ka.Mepe, YKC 3b!Ba8TC.fl eme Ha 

OJJ:HY TaKyiD B03M0lltH0CT:b. 

2. reH8pHpOBaHH8 C06b!THM Ha CB060JJ:HOM HJIH CB.H3aHHOM I1pOTOH8 

3MYJibCHOHHOM K8.M8pb! HaqHHa8TC.fl C Orrpe,neJieHH.fl ITOJUOM 3HeprHH CH-

r :1. .a. .. - ~ 1~ CT8MLI W= CEz~~..,_EF) -p'A -1}. +'-~Pr: CoS(Px,Pr.) _, 

r,n:e f'lt. - cnyqat1Hoe snaqeHI1e sneprHH HaJieTaRlmE ro 7(- -Me30Ha --Ha rny6vme .X B Ka.MeTJe, P,; H C. os ( P.l( ·' P,: ) - cnyqaU-
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Hhl8 3Ha't!eHMJ1 JIMTIY u,ca <l>epMM M ero HanpaBJI8HllS! OTHOCl1T8JI:bHO ITy't!Ka. 

ITpH reHep>rpoBaH>r>r codHTHli,pacnpe~eJieHHhiX no q~soBoMy od~eMy,cJiy-

't!atlHh!e sHa't!eHMSI B JJIM't!MH S.u = M~3 M S,2, = M~J. BhldHpaJDTCR 

B KMH8MaT>r't!8CKM pit3perneHHhlX npe~eJiax no rpatpllKY naJIHl..\a. O~HaitO 

HaMdOJiee BaJJCHOll O:odeHHOCT:biO paCCUaTpHBaeMOM peaKl..\l'Il'I S!BJIS!8TCS! 

dOJI:blllaSI BepOS!THOC'::r, 06pa30BaH11S! npOMeJKyTO't!HOrO ( qr-n_) COCTOJ1Hl1fl 

B Bn~e nso6aphl. M J~eJI:r, OJiccoHa-[io~xa/3/ y~OBJieTBOpMTeJILHO onuchl­

BaeT 3Ha't!MT8JI:bH08 't!MCJIO $aKTOB, OTHOCfll!1l1XCfl K peaKl..\Hl'I pox~eHMfl 

m-~ 
O~HOro M830Ha B Jl - p B3al1M0~8MCTBl111 ~0 700-1000 M3B1 11 rrJIOXO 

orri1ChiBaeT yrnoBoe pacnpe~eneH11e 11 cner~Tp Mace (Jr+rr-) cvtcTeMhl. 

B MO~emrpoBaHI111 peaKl..\1'!11 1i--+-p - ~+ -+-1(- + n. Jieno 

y't!ecn o6pasoBaHI11! 11so6aphl c Maccou 1240 MsB 11 rn11p11HOM ~ 140 

M:JB. Eo nee Toro, , !CJII1 3a~an yrJioBoe pacnpe~eJieH11e 1f- - Me3o­

HOB B CHCT8M8 ' 11'- n. ) , TO MOJKHO TIOJIY't!11T:b l1 3KCrrep11M8HTaJILHOe 

pacnpe~8JI8HI18 ( fr+'j'(-) Mace. netiCTBIIT8JI:bH0 1 np11 <Jl11KC!!IpOBaHHOM 

5'~3 B8JII1't!HHa .),l.= r ( W 5 23 , Z ), r.n:e Z - KOC11-

HYC yrJia M8lit.IJ:Y l!MliYJibCOM ,?T --M830Ha B ( :Jr-n.,) CMCT8M8 11 HarrpaB-

l!8HI18M J(BJ.!JJC8HMH 3' :OM CI1CT8Mhl B 06metf C11CT8M8 l..\8HTpa MaCe. CoBep­

lii8HHO SICHO 1 't!TO l'l! 16h!TOK 60JI:bliiHX Mace 'ff + 11"- B cpaBH8HI1H C $a30-

13b!M 06~eMOM 03l!Cl.'t!L8T aCHMM8TpHIO B pacrrpe~8l!8HHM ITO Z/ 't!a!l18 

Bcero 7T- - Me311H BbiJieTaeT Brrepe~. 

3aMeTIIM, <.JTII Bhl6op eme o~noro KOCHHyca yrna ¢ MeJJC~Y 

rrnocrwcTR!JM a l( Pn. 11 P" ;oc. P: rroJIHOCTbiO onpe.n:emieT rpex-

<.JaCTl1<.JHoe COCTOilHie ( 1f+ rr- rt. ). liTaK, B OTmil.Jl18 OT 06!!18ITpUHRThiX 

nepeueHH!lX P+, c ose+, P_) cose_ .n:nR yqera oco6em!Ocrei1 aso-

6apHoro COCT0l1Hl'Iil 3a H83ai311CH!Jll8 rrepeM8HHhl8 rrp;: MOJ(81!11pOBaHHv! 

rrpi!HHTbl P+ c." s c "+ z u ¢ . 
) ' 

3U 



'fl[8T V!HT8prpepeHI(l111 pacna.na 113o0apb! C H8p830HU!CHb!U illOHOM 

<Y:U'r!8l!!1Ba8T 'lJl8H C Z B yrnoBoM pacrrpe.nenennM ff- B Cl1-

l'(':<e : 'ii -n. ) H .naeT Ma!<CHMYM Bcer.na Ha KOHI\8 C! 8KTpa Mace 

1r+;r-). 

feH8p}!pOBai!ll8 COdbiT11fl 3UYJlli'H1Ba8TCH nepeXOJ(OL B nadopaTOp­

HY11 CHCTBMY 11 Bbl1.J.I1CJ18HV!BM 3KCTI8p11M8HTam,HO HaCiJIIO}"(aC Mb!X B8Jll1tJI1H 

- 3HeprvrA M830HOB 11 11X yrJIOB. 

3. ;;!o.nen11ponan11e ycnoBnil nadnro.neHIHl B Kal.wpe. 

1'ICTI1HHLI8 3Ha1.J.8HI1R B8JII11.J.I1H 3aM8HfliOTC.fl l1X 3T\:Cl1Ep11M8HTaJ!nHb!M11 

ou:eH~<aMM. YtJl1TbrBaiOTCR orpam!4BHI1R ua yron 11 npo6er 
-..,. 
If -M830Ha 

B K.auepe. Y:aCTb C06b!THt:i 7113 TBX 1.J.TO 6bll!1l paCCl.JWTaHI:,He HaOJ!IOla­

IOTCf! ll<t OTib!Te H l1CKJIJOtJaiOTC.fl li!3 pacnpe.nenemrH. :)KCrH·p11MBHTaJibHbl8 

Ol!BllKll l'8Jll11mH lt1 11X ,ni1CTI8pClt1i1 11CTIOJ1f,:lyJOTCJ1 'l IF' · ''PLM~,!8 .f '-
riC ·r.e KOTOpOil CTpO.flTCfl fli!CTOfptl.Ml.{bl BC8X L';;,;,· ~- <, 1:;.;.1·. 1l B ,JJ;8i1CTB:1-

OYJ13aJIMCb pacnpe.neJiei!Hhll.!l1 TID HOpMa1lnHOHy 3aKOiiY i!O:'Ii,Yf l1CT1!llHLiX 

3JmtJeHntl napaueTpOB c TBMH liCe .n11cnepcnm.m r l.lHcno c1 eneuei1 cno-

~Itmy 1lbGHHB pacnpe.ne nemw, .n:aBaeMLIC .J-\::ll!HO r: npr 'ffilMJ.!Otl ,Ii.11R 

ljla3oBoro oOT,eMa, coBna.n:aHJT c npmruw1 po.ctieTLJ.Mll nM: pLl.crrpe.neneHntl. 

TI~1TEPATYPA 

2. A.IT.;{oMap, :.!.~.LtfarmpoB, B.A.lilere.lJbCK!!tl. IT;~enpHH" '~'Tl1 J:' 060, 

nenHHrpa.n, 1967. 

J. M.G.ulsson , G.B.Yodh, Phys. Rev. I45,IJn9, I'J6( 
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lll. AHHOTAWU1 COOEI!(E!UE\ HA XX!ll COBE!MH1ITi 93!{ 

l303i,1Q;JIO ~ OKlfiCHillUm CffiEln11; YIIPYroro P-P PACCE:mt; 

IIPH BHCOIW~l 3HEPrim B IlliTEPDAJIE 0 < 9 <. 90° 

!{ •. Jl. TOJICT OB 

Od~e~HHCHHYA HHCTHTYT H~CpHUX MCCJIC~ORD.HBU 

JiadopaTOpM.f! BblCOKHX :mepnin 

TIOKa3aHo, liTO ,n:JIH yrrpyroro P-P pacceHHHH n Il!!Tl'T'~·:' .. F' :me"-

rn(r OT HCCKOJibD!X I'::m ,ll;O JO f3B Il HHTCpBane jTJIOR llC~C·~·ru ; : 

c. L\.M. e ,...._. Ot-90~ COBOKyTIItOCTb 3KCrrepY!!!Cl!TD.}JbH\:X ."? !fi!UX ro 

padoTaM It-5 m:a:er 6LITb /6/ 06'hHCHCHa HD. ocHonc .:J.n:;x ;;Clc;q:r:l' ''-' 

- T') T(TT '' o'"J ;2. ~.(. 3HD.48H>1H cpe,nHE KBa,n:paTH4HOrO rrorrepel!JWrO .LJ.l ... I,C,. < r.J. > 
1 

OTJUlqaJOl!lHXCJI ,n:_)yr OT ,I\pyra B ,n:Ba pa3a. 

Tiplll JIR>dotl :mepnm pa3HOCT:b .1\l!lfx!;epeHunanLHLIX cel!Clll'i1 

j~ [&J- ~· l9oo):: 1f UOl!tHO onpe;xen:m, rr3 •!•op'.Iym.•: 

Jc;-- r·fl '(P(- PJ..~ ) C. ( P.~.~ )~ ( p,~.·t)f,~ 
vlt- ~.1.€- \. ~P.~.,_> ;- ~e..~P~- '-\'-f'.L2.> ~\1-~ ) 

B KOTOpOM <' p.L ~ >~ = 0,355!_0,01 f3B/C. 

DeJmqHHhl ~I H c2 B rrpe.n:enax ,..._, IO% 3KCTICp!1MCHTaJibHOii T04-

HOCTH B 8,!(HHHUa{ 
') 

(r3B/c)L paBHhi: c1 =80; C;~ =0,:?. 

CJie,n:yeT, 4TO TIOJIHOe ynpyroe CC48HMC 

JIHTEPATYPA 

I. JI.·~·.!{npnJIJIOBh, D.A.HHKMTl1H H .!l:P· fl,n:epHaR 'Pl13vma r ,'JJJ 0965). 

2. c.Akerlof e~ al. Phys.Rev. !59, IIJB /!967/ 

J. J,V.Allaby, A.W.Diddens et al. Phys.let. 25B !56 /!967/ 

4. J,Fnley, s. ~indenbaum et al. P.R.L. II,425 /T96J/ 



5 • J. V .Allaby, A. W. Diddens et aL Con f. on High- lnergy Collisions 

of hadrons CERN, January 15-18 1968 

fi. l{.n.ToJICTOB. 113B.AH CCCP. Cep11.11 cpl13. Jl, l48l (1967). 

OEPA30BAHUE ME30HOB ME30HAMI1 11 nBO~iHMl TIEFE3APRnKA 

rr -ME30HOB HA BnPAX B <POT03MYJibC111i B HHTEFBAJIE 

3HEPrn;; 210-375 M3B 

KJ.A.Ea.TycoB, C.A.EyH.RTOB, I.M.CH.n;opoB, 
B.A.RpOa 

(].YOHa, OMHU). 

r.HoHHne, 3.Jio3HRHy, B.MHXJiJI 

(Jlcchi,YmmepCHTeT HM.A.I{y3h) 

H.naJIXaERB, n.TyB.1\3H.n;OpX, 

(YJiaH-EaTop, lief> 11 X AH MHP) 

UccJie.noBaJlcR npouecc .n;BOMHOL! nepe3apn.n;K11 r--Me30HOB np11 

3Hepr!t1RX Bhlme nopora Me30H000pa30BaHHR. B qJOT03~YJibCHRX 3aperH­

CTp1t1pOBaHo 4289 CJiyqaeB THITa 

+ ••• (I) 

n 322 cJiyqa.f! THna 

(2) 

B HHTepBaJle 3HeprHR 2!0- 375 ~3B. ITpH 3THX 3H6JfHRX rr+-MB30Hll 

B peaKUY!H ~I) • MOryT 0UTb 06pa30BaHbl B pe3yJibTaTE JJ:BOMHOR rrepe-

3apR,U!Gl IT--!.!830HOB l1 npu pOliJJ:8HlUtl rraphl (IT+IT-) C I10CJ!BJJ:Yil!J1HM 

norJIOl!\8HHBU OTpHUUT8JlbHOrO Me30Ha B TOM E:e R,npe, 

JJ 



B 3KcnepHM~HTax 6unrr onpe~eneHu cel!eHHR o6paaoBaHas ueao­

HOB ITO peaKUl!RM :I) H (2) l! ITOJIJ118Hbl C8l!8HV!S ~BOMHOM rrepe3aps~Kl! 

rr--M830HOB. PaHe} C8l!8Hl!R ~BOHHOH ncpe3aps~I<ll rr--M830HOB Ha s~-

pax B ijlOT03!.!YJibC HI 6h!JIM H3M8p8Hbl B l!HTCpBaJie 3Heprl1tl 50-170 M3B/I~ • 
ll3 pC3YJI1TaTOB ~iHHOrO 3KCTI8pHM8HTa H 113 pa60Thl/I/ BH~HO (p11c.I), 

liTO cetJ:CHlle peaK um ~noi1Hotl rrepe3aps~Kl1 IC-ueaoHOB pacTCT c yse­

mtt!8Hl18!11 ;)][epnm ~o 200 I:f3B. IIp11 60ni>nnrx 3Hepru.qx BeJIJIIl!lma ce-

l!8HHH YM8l!hlfca8TC I. 

PacticTu rro.IHb:X cet~eHv.il ~BOl1HOtl nepeaapR~KH no KaCKa~Holi 

I.!O~em/c/ ~ ICpL!Ba.I Ha pl!C. I) He ,naKJT y~OBJI8TBOp11T8JlhHOI'O cornaCH.fl 

c 3KcnepHMeHTOM. ITpc.n;cTannJICT MHTepec cpaBnemte rronyl!eHHbiX .n:aH­

Hux C pe3yJihTaTalm T80p8Tl11.!8CKMX paCl!8TOB 1 B KOTOphlX Ylll!Th!Ba8TCS 

B03UOll:Hbil1 BKna.n: JiHpTyanLHb!X nyKJIOHHLrx V£306ap. TaKotl no,nxo~ pa3BH­

naercR B pa6oTax rpynmr n.c .Uam1p/3/. 

• Ila pMCyHI<e npe,ncTaBJI8Hbl Ta!OIW pe3yJI1TaTbl JII3M8p8HJIR C8l!8HJiiH 

peaKum; U). Ocu< 'BHOt! nr~na.n B 3TY peaKUJIIO npn 3Heprvrsx 250-375 

:.!3B .n:aeT npouecc o6pa3onamHI ,nByx MC30HOB c nocne~yiOU1JIM nornome-

H!ICM OTpl!U,aTCJ!bH( ro M830Ha B TOl.l: ZCC R,npe. 

IIpoBe~eHu < nen.llaJibHblC :3KcnepnMeHTLI no noncKy peaKUMM 

~J) 

DpL! 3aXBaTe OCTal OBI!BllHlXCfl Ir -I.!C30HOD B CTOTIKC, COCTaBJICIIHOH !t!3 

3t!YJI1CHOHHL!X CJIOE 13 M TIJiaCTI1HOK IIHK8Jlfl. Tiony'-18HO, liTO OTHOCHT8Jlb­

HaH BCpORTHOCTb :: TOii peaKUHl! C ,I\OCTOB8pHOCTb!O 90,S I.!CHblli8, t!Cl.1 

j ,.o-t:i .J • 



I 

2 f 

I 

'' 

' r-+~-1 
' 

~t-· 
' 

i 
' I 
I 

~-+--1 
I 

: I ---------

~~~·-
I:~~~ -

O 50 ~---150 200 2SO ,:Jo .+ MO Euu6J 

Pifc. I. 

PHc. I.3HepreTvttJeCKaR 3aBli!CllMOCT1 cetJeHHR oCipa30BaRJI.f! rr+ -Me30HOB 

Ir -Me30HaMli! Ha R~pax B rpOT03MyJJocvrn r:o peaKu:nr 

rr- + A- rr+ + 1/ + ••• (I) (nyHKTHp) vr ceq,!HJ1R ~Bot1Hot! 

nepe3<1pH,lLJn! II--Me30HOB. !{pl!BaH - pacqeT no KaCKa~H0\1 MO)\eJJli!. 

JI11TBPATYPA 

I. lil.A.Ea.TyCOB, C.A.llyHHTOB, r.nomJUe, E.n03!HHy, B.1.l1lXYJJ, 

l3.1.1.CH~opon, B.A.:!pCia. :I.~'• 2_, 354 :T967). 

;'. U.A.DarycoB, ll.H.lCO'iKI1H, Il.M.f\!<lJJ1UeB. Sl.±>, §_, 158 (1967). 

/1967). 



8 
oEPA30BAH~E L~ IIPH sAXBATE MEJUIEHHHX rc -ME30HOB 

l'll!PAMH c 12' N 14, 0 16 

D.A.EaTycoB, C.A.EyHRTOB, B.M.C~~opoB, 

D.C.~a~xa, X.M.qepHeBx),. B.A.Rpda 

06~e~~HeHHH~ ~HCT~TYT R~epHHX ~ccne~OBaH~~ 

naoopaTop~R R~epHHx npooneM 

HacToRmaR ~aOoTa nnnReTCR npo~onxeH~eM ~ccne~oBaH~~ ,onyO­

n~KOBaHHHX paHeeii/. C TIOMOmbiD ¢0T03MYJ!bC~tt ~3yt:~an~Cb ~ByX ~ Tpex-

L; B u B' tiaCTMLIHHe peaK~M1 C 00pa30BaHHeM R~ep ~ n npv. 3aXBaTe 

rr--ue30HOB R~pmn yrnepo~a, a30Ta 11 K~cnopo~a. Cpe~H 3aper~cTp~­

pOBaHHHX 18283 ( ;-' -3Be3~ c T-o0pa3HHMM cne~aM~ BH~eneHo 1542 

~Byxnyt:~eBh!X coOh!'~HR ~ 16 cnyqaeB oOpa30BaH~R ~ pacrm~a R.npa 

He S. I\>!HeMaTl1' eCK~l1 aHaJ!M3 TIOKa3aJ!, LITO OTHOCHTeJ!bHh!e BepORT­

HOCTl1 ~ByxqacTMqlhJX pa3BaJIOB nerKMX R~ep C ~OCTOBepHOCTbiD 90% 

MeHbllle' qeM ( 1+5: • 1o-6·• TpexqacT~qHaR peaKU~R Ha yrnepo.ne 
-c'2 , ~ H 3 JT' - ,J...i. ·'- e + J't. !1,ll;eT C 0THOCl1T8J!bHOR BepORTHOCTbiD 

2,ll.10-LI, a peai<Ul1H rr-o16 -- Li. 8 +B~' + n ITO,ll;aBnewa no cpaB­

H6Hl1ID c HeR, no KpaRHe~ uepe, B .necRTb pa3. 

f1pOaJJant~3:Hp )BaHO ri88 TpexJiyqeBHX C Odb!Tl1lil C ll6JlbiD BH,ll;CJ!etn!.fl 

rma3!1.IJ:BYXtiaCTH'IHO 1 peaK~H:H rr- o16 -- L i. 8 
+ Bl * ( 2.1 M,B, 2 +; 

L_ He."+ He,. 
UonyqeHo, 4 '0 OTHOCHTeJ!bHaR BepOHTHOCTb 3TOA peaKUHH C 

.IJ:OCTOBepHOCTbiD ~Q' MCH&Ue 7 48U ~,1.10-5 • 

l131.18pCHbi :31H pi'CT'.rtJecKne Clic:-:Tphl 11 yrnonh!e EoppeJIHl\!1!1 BTO­

pliltiHh!X '-!QCT1H\ ,ll)\Jl p<~a:.::r:;,H rr-c''"- Li 11 -J.He 3
+ n. . 
, /'>I 

3KCTiepKMCHTaJibH~e pc3ynbTdThl Cp&BHHBaiDTCR C pactJCTaM~ ~ 1 , npone-

X) •11113l'rtJf:CKv! i HHCTllTYT f;OJlrapCT\0~ f'..:::a,n:eMil:l HayK, Coc~'l1H. 

:~f. 



~eHHHYH B pauxax npnuoro uexaHH3ua norno~euwn rr-ue3oia ua uano­

HYKnOHHOR accouwauww B n~pe c12• Pe3y»LTatu pac'leta 1e npotwBo­

pe'laT 3KcnepHMeHTaHLHHM ~aHHHM. 

TIIfTEPATYPA 

I. D.A.EatycoB, C.A.EyHHTOB, B.M.Cu~opoB, B.A.Hp6a. 
H~, 6, II5I (!967), H~, 6, II49 (!967), H~, 7, 28 (!968). 

2. H.C.3eneucxan, H.3nL-Harap, B.A.Hp6a. ITpenpHHT Oaf~ 
PI-3598,nyoua,I967 r. 

CELJEHI1E B3AIHmnEi1CTBI1H HA CBOEOnHUX M IillA31iCBOI O]lHilX 

HYIDIOHAX H.i\EPHO~ 3MYTibCID1 

3.ll.AH30H, A.X.BHHHUKHA, H.C.CTpenLUOB 

Ce'leHI1e B3alU.!O~ellCTBHR B 3MYJ)hCHH IT-Me30Ha C H) KROHO!J 

MOlltHO onpe.nen.f!Tb ~Byl.!.fl cnoc06al.!H: 

I. }!CXO~R 113 npe,nnORO:KeHI1R, l.!TO l.!I1CHO B3aMMO~et CTBHA Ha 

KBa311CB060~HHX npOTOHaX paBHO l.!HCHY B3aHl.!O~eACTBHH He KBa3MCBO­

dO.l(H~X HeATpOHaX. Tor,na 'IHCRO CHyl.!aeB Ha CBOdO.l(HOM nJOTOHe B 

3MYRLCHH onpe.l(eJIReTCR no pa3HOCTH 'leTHC>--11 He'leTHO-Jly'-eBb!X B3al1-

MO,l(el1CTB111t, OTOCipaHHbiX no KpntepHRM 1T' N codHTHti. 

2. [[O cpe.l(HeMy CBOdO.l(HOMy npodery l.!aCTHI~bl B R.l\EpHOA 3MYJih­

CIIH II C !lOMOU{'f>Rl OnTHlJeCKOiil MO,l(eJI>1 B3aVI1!0.!(8llCTBl1R/l/. 

Qda :JTH .cnocoda He 3aBl1Cl1T .l(pyr OT ,npyra VI MOrj T dblTh IIC­

nOJIL30BaHbl npx ouerrKe cel.!eHVIR paBHonpaBHO. Eb!JIO npoctorpeHo 

IGJ2 1.! nepBHlJHh!X CIIC,llOB n--MB30HOB c HMnyJihCOM I7 f3l H Hatl,l\BHO 

3858 B3dHMU.l\eAciBHrt c a.npauM 3MYhbCHK. H3 odmero quc;a B3aVIMO­

.n:ellc'IBIII! flO onpC,li;BJICHI!blM KpHTCpll.HM/2/ db!JJO Bbl.l(B TlCHO l 50 ( 003 0 

H O.l(H0JIY48Bb!X 3BB3.l\) Heynpyri1X DVIOH-HYKHOHHb!X COONTHI • 
Jl 



rro.n:c~eT ce~eHHH B3aHMO~eRCTBHH IT-M830Ha Ha CB060,li;HOM HYXH0-

H8 no nepBOMY cnocody .n:aJI 3Ha~em~e - 3 ml. 3Ta BeJIH~RHa 

HaMHOTO HV!Xe 3HaqeHHH C8~8HHH B3aHMO.n;eRCTBHH TIHOHa Ha HYKJI0H8 

npH TOH ~e 3Hepr~vr, Hafi,li;8HHOf0 B BO.Jl:OpO,li;HOM TIY3HpLKOBOR KaMepe 

n paBHoro 2I, 9,!.I, g m.l III. Ce~eHHe, oueHeHHOe BTOpHM cnocodoM, 

OKa3aJIOCb paBHHM 22,!_2 ~J . 0TCID.n;a MOXHO dHJIO c.n;eJiaTL BHBO.Jl:, ~TO 

HenpaBHJibHO npe~TIOJIOX8HH8, TIOJIOX8HHOe B OCHOBY nepBOfO CTIOCOda 

0 TOM, ~TO BepORrHOCTb CTOJIICHOB8HHR ll-M830HOB C H8i!TpOHaMH H npo­

TOHa!.m Ha nepmp8)HV! R,ll;pa O.Jl:HHaiWBa. JlpyrHMH CJIOBaMH,nJIOTHOCT:& 

H8HTpOHOB Ha nep!rpepiiV! H.n;pa dOJibUie, \18M npOTOHOB. ITO HalllHM OU8H­

KaM, BepORTHOCTb 1 :TOJIKHOBeHI1R Ha neparpepvrvr a.n;pa c Hei1TpOHOM B I, 7 

pa3a dOJibme, qeM c npoTOHOM. Eh!Jia npoBe.n;eHa oueHKa .n:oJivr B3avrMo­

.n:ei1cTBltt1 Ha CBOd!l,li;HOM ll KB8.3li!CB060.I(HOM npOTOHe B 3MJlibCUV!. !10 

JIUTepaTypHbiH ~aHl b!M1 3Ta .Jl:OJUI ROJIC6JI8TCR OT :26% .11:0 7(YJ,. J1CXO.Jl:R H3 

V!3BeCTHoro Hnu 31 .·c:ttennH cet~eHl1H B3ai1Mo.n:ertcTBHII IT-M830Ha c Bo.no-

po.n;o1.1 n .n:mmu cpf .:tHere ~nouo.I(;;oro npoCiera Heynpyroro B3aHuo.n:ew­

CTBHH B :n~y.11C!H! l "' 't3_:,2 CM., Mil EJ.,:JJIM, 'ITO J,:2% CTOJIKHOB8Hl'!ll 

.Jl:OJilirHO flj'OV:CY.G.:~WI b 1!'1 Cl3060;F!OM DO,WIJO.JIC. C ,n;pyro;J CTOpOHhl_,TIO 
/ .-, / 

KpU'!'ep<!lEf '- :)!:1C OTC'(paHO ?JC !f} -B3J.VIMOJ,CliCTBHi1 (c Yt18TOM 

0-JiyQCD~X), qTO CJG:~EnHCT 5% OT oumero qucJia B3aHMO,IJ;8RCTBHI. 

Ta:rnm o:lpu.3on, .:7,0JIH B3D.l1Mo.n:encTN!l1 ;m cnodo,nHOM npoTOHe paBim 

5J%. 

I. B.C.EapameHIWB. ::;e1remrH B3a!1MO.ll:8!1CTB111I 3JI8M8HTapHHX tlaCT11U. 

113.!(-BO "HayKa" HocKBa, I966 r. 

2. A.X.B11HHUKUil, : r. r. roJinr<, H.IT.ITaBJIOBa, B.M.PyCLI<11H, 

][.C. TaK!1CiaeB. ''py.n:u lr.Ri>, 6, I44, I963r. M3,n-no AH !{a3CCP. 
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0 B3AMMO.UEiliCTBU11 T5IlKETib!X H.UEP KOCMlFIECHl1X TIYLfEil 

C .R.UPAMl1 <POT03MYJihCM11 

l).cp. rarap11H ,H .c .Y!BaHO aa,B.H. KymmoB 

ITpH H3y~eHH11 B3aHMO~efiCTBl1M Tl1Tia R~pO-H~pJ B03Hl1Ka8T BOD­

poe 0 B03MOXHOCTH paCCMOTp8HHH na~ammero H~pa KlK TIOTOKa MOH0-

3Heprr,tqHbJX HyKJIOHOB. 

ITepBuqHaR CTa)!.l1R B3al1MO~ellcTB}!fl Tl1na R.ll:po-n.n:po, cor;racHo 

JIHTepaTypHbiM JJ:aHHblM, He TipOTHBOpe~HT rpyOOll M0~3JIM 0 cynepTI03H­

l\lU! HyKJIOH-fl.1J:8pHbiX B3al1MO~el1CTBI1i1. 

B HaCTOflll(8M pa60Te HCCJI8.1J:OBaJIHC1 410 B3a11\!0,TI;8MCTBHH pC.i:H-

":7 ' f3 B ) 
THilVICTCln!X Tflllt8JiblX fl~ep C ..C ~ J ', cpe~HHfl 3H8J:Tl1fl 3 HYKJIOH C 

H.n:paJ,m 3MYJII>CH!1. .UnH rpynn L , M 11 H Bbl-TI8pB!14HHX fl.TI;8p .. 
Nh ~ I), Ha .1J:8JIHJIHC1 B3al1MO~eRCTBHH Ha "npOTOHax" 3MJJILCHH ( 

nerKux ( Nit = 2+7) 11 Ha THJKBJih!X s.n:pax 3MYJII>C>HI N;, ~ s). 
CneQHaJI&HO BH~eJIHJiaC& H l1CCJI8~0BaJiaC& rpynna B~a!1MO.JJ:8ilCTBI1A Ha 

TflE8JiblX .H~pax 3MYJILC>111, COOTB8TCTBJ101J1aR ITOJIHOMy pacrra.n:y H.JJ:pa-Ml1-

rJ8Hl1 = ( N h:o.28) (17% OT q11cJia B3aln.w.n:el1cTBl1fl c N11 ~ 8) • .ll,JIR 

BCeX Bbl.lJ:8JI8HHblX Tl1TIOB B3a!1MO~el1CTB!1l1 fl.lJ:pO-H.lJ:pO cpaBHl1BaJil1C1 l1X 

ocHOBHh!e xapaKTepnCTl1KH ( cpe~m1e q11cna cephlx ( N'" ) 11 t~epnux 
1 N t ) , OTHOCHIJ11!XCR K fl~PY Mmrremt, cpe.n:HHe qMc na 7r -Me30HOB 

Nrz ) , cpe~Hl1e qnc;ra CX. -~acTMU C No<. ) , npoTOHOB 

N p ) 11 R.n:ep ocTaTKOB ( N l ) , OTHOCHIJ1l1l\ cR K na~aromeMy 

RXP~ .M !13MepHJil1CI> yrJIOBHe pacnpe~eJieHHR Bcex LaCTl!U. 

- tJ!1CJIO cepbiX !1 tJepHhiX ;ryqeH, OTH0CHIJ1l1XCH 

h H,n:py M}!ill8HII. 



AHanHs 1esynr,raTOB nosnonReT ClenaTI> B~BOl o paccMOTpeHHH 

B3aHMOle~CTBHf RlpO-RlPO KaK CJMMH He3aBHCHMHX B3aHMOleUCTBH~ 

TipOTOH-HlPO llJR OCHOBHO~ '-IaCTH B3aHMOleRCTBH~ Ha THXenOM Hlpe 

( rJh < 28), KOrla '-IHCnO B3aHMOleRCTBYDD!HX HyKROHOB 113 Hane­

Taromero Hlpa cpaBHHTeRI>HO MaRO (nepH¢epH4eCKHe B?aHMOle~CTBHH). 

OlHaKO B3aHMOleMCTBJIIH TJIITia HlPO-HlPO C #4 ~ 28 (nonHhiM 

paCTial Hlpa-MHlleHJil) pe3KO OTnHqaroTCH TIO CBOHM xapaKTepHCTJI!KaM 

OT OCHOBHO~ Ma ~Chi B3aHMOle~CTBJIIR Ha TR:EenOM Hlpe C /(I, < 28. 

)laHHble n :mBeleHbl l3 Ta6nm~e I. rpynTIH M H H 06'belJI!He­

Hbl BMeCTe, TIOC~Oni>Ky pesynr,TaT~ KaXlOH rpynn~ B OTleni>HOCTH COB­

TialaiOT. 

Tlt!n nsaHMOleRc·:nJIIH 1Jl 'N, 'Nh. ~:t N~ Nz. 

8,5 7,6 I6,I 9,I I,I5 0,45 
.:,0,2 .:,0,2 .:!:. 0,3 .:,0,2 .:,0,09 .:,0,05 

I3,0 2I,I 34,I 20,9 0,39 0,06 
.:,0,6 .:,O, 8 .:, I,O .:,0, 8 .:,0, II .:,0,04 

)lnH cnyqeeB nonHoro pacnala Hlpa ( Nit. ~28) Ha6nroAaeTCH 

cJilni>HOe ynenJr!qEHlt!e cpelHero qJr!cna cephlx nyqeR ( -- B 3 pa3a) 

nplt! cpaBHlt!Tenr,Bo He60JII>illOM yBeJIJr!qeHHl1 ( - B I,5 pa3a) t.IHcna 

qepHbiX JiyqeR TIC CpaBHeHHID C 06hi4HbiM THTIOM B3aJIIMOAefiCTBHM 

( Nh ~ 27). JTMeTHM, qTo cnyqaH, conpoBOJKlaiDntJileCH nonnh!M pac-

naAOM Hlpa, He Bb13b1Ba!OTCR HApaMH Ot.IeHI> 6onr,mofi 3HeprHH, TaK KaK 

B 25% 3THX CJiyqieB He Ha6niOlaeTCH pOXleHTIH ~t - Me30HOB. 
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B yrnoB~x pacnpe~eneHMRX cep~x ny~ew B 3TMX B~anuo~ettcTBM-

ilX - ( Nh?P28) TarOKe Hadmo~aeTcR OTRW<He OT odbi~Eb!X B3anuo-

.n:ettcTBMtt - ( NA <28). 

YrnoBoe pacnpe~eneHne cep~x ny~ett B Odhl~H~x B3El.MMo~ettcTB~Rx 

R~po-R.n;po ( IV~~ 28) coBna~aeT c yrnOBbiM pacnpe~eneH~eM cepH~ 

B cny~aRx ~e rronEoro pacrra~a 

il~pa Hadnro.n:aeTcR donbmaR HarrpaBneHHOCTb cephlx ny~ett B nepe~HIDID 

nonyc¢epy (pnc.I). 

Kpoue TOro, BO B3al-U,{O~et\CTBI1RX R~pO-R~pO 

dnro~aeTcfl donee JKecTrmtt 3HepreTM~ecKMif crreKTp ~epHh!x ;ry:rel1. Bsa-

HMO.n;eACTBHJ! 3TOI'O TMITa ( ~ ~ 28) HBRllKlTCfl I~eHTfEl.RbHbiMH C 

MD.JiblM napaMCTpOM CTOJ!KHOBeHMJ! (MeHbille pa.n;nyca rra.n;aKlDJero il,ll;pa). 

06 3TOM CBH.n;eTeJibCTByeT OTCYTCTBMe fl.n;ep OCTaTKOB rra~'l.IO!l\8I'O il,ll;pa 

11 l.m.noe t!MCjJO ()(.. -t!D.CTHU OT n8pn!1t!HOI'O R~pa. BHilBJJ2Hhble OCO-

~~:;mrocn B3a>uso.n.eilcTmri: c nonm:M pacrra.n;Ol.! Ft.JJ;pa '.nnue!Hl He corJia-

cymcil c OC5hlt!HOA RaCKa.JIHO-HcnapnTeJibHOil MO.n;eJib!O. Hec6xo.n;m.m .n:anb­

nemmne Hccne.n:oBaHna. 

- -('J CV) 
~ 10 - ll') 

"- -C\j 
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OEPA30BAHMJ; CTPAHHHX ~CTHU B ITPOTOH-HYKITOHHHX 

B3AMMO,UE! !CTBI1JlX ITPH 3HEPrHH 20 r3B 

P.A.TypcyHOB 

,IlnH ou;eHKH ceqenHH pox,neHHH K-Me30HOB o .. K • B nporon­

HyKJionnux B3aHM0;(8i!CTBHSIX c5UJIH HCI!OJII.30BaHU ,naHHUe, 0 cpe,nHeM,Ha 0).!;-

HO B3aHw.neacrBHt , tiHcne 3apHxennux K-ue30HOB < n..a:.:t '7 , nony-

t~ennue npH HMnyJI ,ce nepBHtiHux nporonoB 19,8 r3B/c/I/ • IIpH onpe­

,neneHHH cetieHHR :rpe,nnonaraercR, qro Bee rtanam>I oc5pa3oBaHl1H 

KK-nap paBHOBepO.ITHhl, a raia:e CtiHraercR, tiTO R3c5HTOK It -Me30HOB 

no cpaBHeHHil c K"-Me3oHaMH ( Cl( = ~ n.,K-+ > ) oc5ycJIOBnen, B 
<. n.l(- > 

OCHOBHOM, p0l!:,ll;8Hi8M K- M830H-rHII8pOHHhiX nap. 

B Tac5JIHU8 !pHB8,ll;8Hli! ,naHHHe, IIOJiyti8HH!i8 I1pl1 ,ll;Byx HCIIOJII.30-
. /2/ /3,4/ 

BaHHUX 3Hati8HHSIX ~ : 2,5 H 7,7 • ,IlJIR cpaBH8HHR 3,ll;8CI. 

lite npe,ncTaBJI8H!i )83yJII.TaTH, Hai1,neHHhl8 C IIOMO!l(Io!O BO,ll;OpO,ll;HHX ny-

3Up!.KOBUX roaMep. CornacHe 3MYJII.CHOHHii!X H KaMepnux .nannux CBl1,ne­

ren:r,crByer 0 Ha,n HtHOCTl1 H,ll;8HTl1qlHKal.l;lll1 BTOpll1.lHh!X 1.laCTl1ll B l1CIIOJII>-

3yeMOi1 3MYJII>Cl10H10l1 MeTO,ll;l1Ke l1 TI03BOJIR8T yTBepx,naTI>, 1.lTO ceqe­

HHe p0llt,ll;8Hl1SI ItK-Iap B I!pOTOH-H~i1TpOHHh!X B3al1MO,nei1CTBHHX H8CKOJII>KO 

c50JII.III8, 1.l8M B I!p )TOH-I!pOTOHHhiX. 

3ueprHH, IS"K.ie CS"K..i< 

r3n D p T\ -B3a- B ~p-B3al1MO- o<. 
CcblnKa na 

HMO,neA~TBHRX, ,ne CTBHHX, pac5ory 
Mc5H Mc5H 

20-30 - 3 - /3/ 

23 - 4,2~0,6 - /3/ 

25 - 1,2~0,3 - /5/ 

19,8 6,9~1,4 4,3~0,9 2,5 HamPI ,naunue 

19,8 2,8~C,8 1,7~0,5 7,7 -"-

-
II? 
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ITPLiMEHEHME B HE!{OTOPHX 3KCTIEPMMEHTAX 
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c .rr. Tpen.HKOBa, H.X.ll!a;;:vreBa 

Paspa60T!Cil MeTO.ll:V!Kll .ll:V!3JieKTPMtJecK:vrx .ll:BTeKTopoB sa nocJie.ll:­

Hee BpBMH npOBO,ll;llJiaC& ITO .ll:BYM OCHOBHYM HanpaBJIBilliHM. ITepBOe 

HanpaBJIBHMe - HV!3KO'llyBCTBMT8Jl&HY8 ,1!;8TBKTOpY, rrpe; (Ha3Ha'lJBHHb!B 



,TI:JISI perl!CTpal\lH1 OCJ<:OJIKOB ,n:eJieFU!.fl 11,n:ep B yCJIOB!lllX (iOHC- 3apm:e!I!EIX 

tJi1CTl1H BTIJIOT:O ,1\) HOHOB Ca. Jl li.8.48CTB8 TilKOrO ,l\CT8KTOpi1 4C!.CTW1, 

npe,n:JiaraeTCH llC JOJJ130Bi1T1 1CpHCTi1JIJibl TO!li13i1, H8t!yDCTDl!T8JihiJH8 K 

oouCiap,ll,HpyromHM racTnuaM nnnon ,n:o llOHOD V . Tpannc:mc TOllQ3a 

npon3BO.J\HTG.fl B conuenTpnpoBaHHOM pacTBOpe KOH 2 11aca npH I60-I80°C; 

3qxp8KTHBHOCT:o p1 !rHCTpaU:V!H OCKOJIKOB B TOTia3e C OCTa~Jifi8T ~ 70.!_ 10 )%. 

Jl.p~Ta.fl DO.ll.!O::mocn per>ICTpaUHH OCI<:OJIKOB ,TI:CJI8HHfl B yCJIOBII­

!TX rjlOHa TH:l:8Jib!X CiOMCiap,n:upYJOIUliX 4aCTHl\ COCTOHT B :lCICyCCTl38HHOM 

ll0Bbllll8H1HI TIOpon. perHCTpaiHll1 TaJGlX OTHOCHTCJI:OHO BbiCOK04YBCTBl!­

T8JI:OHh!X J(CTe KTO] JOB, Kale CJI!O,JJ;a l! r!JOCqlaTHOe CT810!0. 0Ha OCHOBb!Da­

eTC.fl Ha OOHapy;,\( HHOM Hm.m HBJI8HI1il 1130UpaTeJI:ot!OrO OTY.mra CJI8,1LOB 

OT CJiaCiO HOHll3Yf<ll1HX 4aCTliU B .l\113JI8KTplll!8CKHX .l\8T8KTOpax. TaK, B 

pe3yJI:OTaTC OT~l!Ja CJIID,TI:bl B T848Hl18 6-8 4aCOB npl! 420° CJI8,1Lhl OT 

HOHOB Ar , Cn 11 V llC483aiDT, B TO BpeUH KaK CJIC.l\bl OT OC-

KOJIKOB ,l\8JI8HHH )KOpa4HBaiDTCH He CiOJiee 481! Ha ~ 20~. 

i3TOpOC H<lr pal3JI81Hl8 - pa3paCioTKa DLICOIW4YBCTBllT8JI:OHb!X ,n:eTeTC-

TOpOD--TipOBOJ(JIJiilC :0 Ili1Mil Ha OCHOBe aJT,CTaTa II HHTpaTa U8JIJIIDJI03hl. 

Euno nan.TI:eno, 1110 npo3pa4Hb!R TCXHH4ecKilA uennynOHJJ: cnocoOeH pe-

r11CTpHpOBD.T1 '' -4aCTHUb! c 3HeprHeR ,n:o 3,8 K3B, HOHbl TpHTM.fl -

}~0 I :!3B o :.!. :lOHEI!HlJl.l ~ ,;_,paHIUISI) C TIOUOll\biD HOBHX TpaBHTCJiel>i -

X M n 0 4 , K ,_ C ~:2 o" , Na HC(}_.; H ICOH co cnHpTOU - y,n;o.nocn nnep-

B!.ic; ll0JIY4HT:O CJI€)\LI 3aprmeHHHX 4aCTHII, l3 TIOJIH3TllJI8HC, TIOJil!I!MH,)\8, 

r:c;rm.reTaKpllD.J;Q.T€ 1I }\p. 0TJI8TII!.I, liTO flOJIJnleTai\pl!aJiaT perllCTpllpyeT 

Of, - tiacTLmLr c ::l!Iepr11ei1 J:O '5 L!3Il. 

'~Jl!)}\Jllll.IC )'318KTOpLI 11 ,)\GTCKTOpL! 113 i]JOCC]lilTHOrO CT8KJli1 OLIJill 

npmJCHCHLI ;'I)IH pe rl!CTpawm TpOITHOrO ]\C JICH\!!1 !1,1\ep, OCipa30Bi1HHHX 

np'I B3al1HO.I;C~icTB m ycrwpeHHblX HOHOB Na H Az c /1 u , Th 

Bt. ,, ,, u 

lf4 



BepORTHOCTI> TpOMHOrO ~eReHHR no OTHOmeHHD K ~BOMHOMy ~RR 

MHilleHH li3 u COCTaBHRa - I, 5% npH 3HeprHH 11 OHOB 11~ 380 

M3B. 

,llRR yKa3aHHhiX Bblille MHilleHeM H3MepeHbl jlaCnpe~eReHHR 

yrROB Mell:~y OCJWRKaMH 11 cneKTphl ~mm CRe~OB ~RR ~BC WHOrO 11 TpOi1-

HOrO ~eRem'IH. 

,lleTeKTOphl 113 HUTpa Ta UeRRIOR03bl MCTIORb30BamiCI, npM onpe~eRe-

HUH KOHUeHTpauHH B 11 Li. B cpe~ax 11: ~RR pen1< TpaUI1M ycKo-

peHHb!X HOHOB 16o, 20 Ne , 40/h • 

BuemHMe ~eTeKTOphl M3 RaBCaHa dhlRH npHMeHeHbl );RR H3MepeHHR 

KOHUeHTpaUHH ypaHa B pacTeH11RX. 

,llRR TOTia3a dhiR U3MepeH reOROrHqecKJ.'IH B03paCT. OH OKa3aRCR 

paBHhiM (96!15) MRH.ReT. 
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2. X.Ad~ynnaeB,. B.rr.rrepenhlrHH, C.IT.TpeTnRKOBa, H.X.llia~l1eBa. 

ITpenpliHT mmr1 P-3585, ,UydHa, I967. 

3. M.MOHHHH, Radioprotection , 1967, 2, IO'i. 

4. X.Ad~yrmaeB, E.E.3axBaTaeB, B.IT.ITepeRblrHH. ITpeinHHT 0!15111 
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0 HEI\OTOPLC XAPAI\TEP!fCTHKAX <I>OT031AYTI1Cl1:0HHLIX CJIOEB 

"1111A EP-I TOTIIIUfHO.l 600 r 

M.lf. TpenmwBa 

<l>OT03l.!YJII>Cl OHHhre CJIOM ( TMrra EP-I, 1~ 5137) pa~.1epou IOxi0cM2 , 

TOJill\lUIOii 600 ~ Clb!JIM ITOJIMThl 11:3 KOHI.lCHTpRpOBaHHOH :HlJ1lbCRI!I TMITa 

r;p, rrpe,D;Ha3Haqem ow ,D;JIH rromma cnoeB TOJIII1MHOH IOOO I"' vr 1200 _;. 

(,D;y6JICHMe 7-KpaTIOe). 

Cnon 6hiJIV! c6nyqeuu B OMHH ropH30HTaJII>HYM rrytiKOM rrpOTOHOB 

C 3Hepn1CH 10 r3I ( yrOJI HaKJIOHa CJIC,!l;OB K ITJIOCKOCTV! 3MJJII>CMI1 

0,5°), I! ITOtiTll BE pnmaJII>HhiM ITJtiKOM 1f"- -Me30HOB C 3Hepr>retf OKOJIO 

4 r3B; CJIOH 06paCOTaHhl B HaKJI88HHO!Jl COCTOHHHH B npOHBOtiHOM UCIIT­

pc naoopaTOPHil BhCOKHX 3HeprHH OHHil. 

HvrliCe npvme,lleHbi ,D;aHHYe o xapaKTepHCTHKax 5 cnoeB (Jr'l,:, 8,9, 

II,I2,I6), nee H2MepenHH npoBe,D;eHY D ~oTorpyrrne Jia6opaTopun 

I. Ha ncex CJIOHX npoBe,D;eHLI l13J!iepcHHH nnorHOCTH crycTKOB na 

CJIC,ll;aX r!BpB;!tiHLIX npOTOHOB. B 3aBHCl1MOCTH OT fJiy6HHhl 3aJieraHJI!H CJIC-

,ll;a (HcrroJI:&30BaJICH Ml1KpocKorr MEii-9, yBeJI!1'lCHMe 90xl5xi). Pe3yJI:o­

Tanr H3!.WpCH1li.1 .l(J!il 0)\HOfO l13 CJ!OCB npHBC,ll;Cllhl Ha p!1C.l. Ha YJil!\,ll;Ofl 

113 f.TIJO!l!l CtiCT Cl' ~CTIWB npOBC,ll;CH Hll ,n:mme CJIC,ll;a B l CM. 3aBl!Cil-

MOCTO, YKa3aHHa.R Ha pHC. I,· RBJI.RCTC.R xapaKT8pHOH ,!J;Jl.R BCCX 5 CJiOCB 

(HepaBHOMCpHOCTI:. ITO fJIJClHHe COCTaBJI.ReT OKOJ!O 15%, npHtiC!.! 3Ta 

3aBHCHMOCTb B rrpe~eJiaX OlliM60K J!MHeHHa). 

2. TipoBe,n:eH • H3uepemr.H tmororcpaTHoro pacce.HHVI.H (wmpocKon 

r: $ I.U) lla IO CJ!e.~ax rrpOTOI!OB B KaliC,ll;OM: CJIOe (.ll:JIHHa IW.JK,noro CJie,n:a 

,..., 3 cu). ITo cpe ~Hl1M 3HatiCill1.R!.f BTOpLrx pa3HOCTen 1J H3M • .UJI.R 



JW.l!t,li;OrO CJIOR onp8,11;8JIHJIHCb nOJIHbl8 lliyYhl no qJOpMyJie 

bw. = v ~;"'" ,- ::tJ:t/(,..1. 

Ha pHC .2 npHBe,ll;eHbl COOTB8TCTBYID!llMe 3HatteHMR '/J H3M. M 

bIll. 
Ha TOU lite pHCyHKe npHBe,ll;eHbl 3HatteHHR l1CKallteH 1H B KOBaHcax, 

nonytteHHble no H3MepeHHRM Ha BepTHKaJibHb!X CJie,ll;ax. 

H3 pac.2 cne,11;yeT: 

a) O,li;H03HattH0f0 COOTB8TCTBHR M8llt,ll;y HCKallteHHR ~H B KOBaHCaX 

M nOJIHb!M 3HatteHH8M 1J lli. He CY!I18CTByeT; 

6) ,li;JIR CJIOeB ,ll;aHHOM qJOT03MyJI:&CHH npaKTMtteCKH He HadJIJO,ll;aeT-

CR 3aBMCMMOCTM nOJIHbiX lllyMOB ( b m.) OT ,li;JIHHhl Rttet!K I (HCKJIJOtteHHe 

COCTaBJIH8T TIJI.i 8). 
Ha pHc.J npMBe,ll;eHbl cpe,li;HHe 3HatteHHH Hunyni>ca, nonytteHHhle 

TIO cpe,li;HHM 3HatteHHRM BTOpb!X pa3HOCTei1 ,li;JIR Kal!t,ll,OfO ~JIOJl "/) 113M. 

C yqeTOM 3aBHCHMOCTM KOHCTaHThl pacceRHHH OT ,li;JIHHbl ltt8HKH. 

Ha TOM xe pr~cyHKe ,11;aHbl 3HatteHl1H vu.rnyn:r,coB c JOnpaBKOr1 

~ p nonp.) • JTH B8.1IHttMHbl nOJiytt8Hbl ITO 3HatteHMRM BTO )bJX pa3HOCTet1 

c norrpaBKoil Ha noxuoe pacceRHHe ( ':b r~cnp.). b VIC 1p. orrpe,ll;eJIR­

noc:r, no ¢opMyne: 

ZJ uc:,..p = 1:> "J.M \ I t/' - '!3 ...... · ·V 1,.2 _ .P~. 
, r,11;e f-

OTHOilleHile Tp8Tbl1X pa::lHOCT8M KO BTOpb!M, ITpMtteM 

" r.,.,.= r,5. 
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r PRcpHJI 31/BHCHHOC TH 4HCfll/ 51KJ6tJ8 Hll 
nEPBHI~Hb/J( CIIEARX OT rnY6HHbl 

M-Aj~i 3RnErRHHf1CfiE/lOS 8 3MllnbCHH il' nn-HR HHHlPH 5P-J 6oo,....,o&'l. nPOrfJfWfH 
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11CI{AI\EHII.R B ':!?OTO::lMYJIJJCllOHHHX CJIOHX EOJI:Oll!Oi\ TOJI!llllHH 

I{. c. EorOMOJIOB' B. r. BOMHOB' B.A. Mb!JI:&UeBa' 

J1.51.1.laCHl1KOB 

B 1965-66 rr. db!JIM pa3padoTaHhl 3MyJI:&Cl10HHb!E decrro~noxequh!e 

en on nma EP-1 11 EP-2 TOJI!IllllHOl1 1000 H 1200 Mro/L,. B CBR3H c 3Tl1M 

npe~CTaBJIRJIOC:& HeOdXO~HMb!M H3yqeHH8 ~l1CTOpCllll H ; OXHOrO pacceRHHR 

B CJIO.ffX pa3JIJ/IqHOJ1 TOJI!Ill1Hhl. 

B uacTOll!lleil padore rrpoBe~euo IIICCJie~oBaHHe J:cKaxeunn B 

3MYJI:&CHOHHb!X CJIOHX TOJI!Ill'IHOM 400, 800, 1000 l1 120(1 MKM pa3MepaM11 

10xiO cu
2 , l13rOTOBJieHHh!X 113 o~Hol1 3MyJI:&ctm. CJIOl1 odpadanmaJIHC:& 

B deCTIO,ll,JIOXeqHOM COCTOflHHl1 C MOKpOJ1 TeiTJIOM CTa,JJ,MEil. 

Orrpe,JJ;eneune BeJIHql1Hbl noxHoro pacceRHH.ff npo1o~l1JIOC:& Koop~M­

HaTHh!M M8TO,JJ;OM Ha CJie~ax rrpOTOHOB C 3HeprMet1 10 ] '3B • J13MepeHHR 

BhlnOJIH8Hb! Ha OTp83KaX CJI8,JJ;OB ,JJ;JIHHOJ;t 1,5-J,O CM HC. MMKpOCKOITaX 

KS M-I M MllP3-2. CyMMapHaR ~JIHHa H3MepeHHhlX cne~( B - 6 M. 

Cpe,JJ,HHe apH¢MeTMqecKRe BTOpb!e pa3HOCTM JIOlmoro pc.cce.HHHH BI>~qMc­

JIRJIHC:& no ¢opMyJie: 

r~e: Jl2 113M - l13M8p8HHaH BTOpaR pa3HOCTb, 

JlK - BTOpaR pa3HOCTb, OdycJIOBJI8HHaR MHOrOKpaTHb!M 

KYJIOHOBCKHM pacceHHHeM. 

cpopMyne: 

27,6 • t~ 
573 • fP 

0Ha Bhl'HCJIRJiaCb no 

J[ uA. - BTOpa.H pa3HOCTb, odyCJIOBJI8HHaR myMOM CTOJIMKa, 

myMOM 3epeH H Ollll1dKaMl1 OTcqeTa (Jl -- 0,18 L!IO.l:), 

4~ 



cl - nonpaBKa Ha ~~CTOpC~D, paBHaR anre6paH~8CKO~ 
~yMMe H3MepeHHb!X BTOpb!X pa3HOCTe~l27 o 

Ha p~coi npHBe~eHa 3aB~C~MOCTn Ben~~~Hb! noxHoro pacceRH~R 

OT TOJifi\HHhl 3MYJin::HOHHOrO CJIOR ~JIR R~eeK 500,I000,2000 ~ 4000 MKJJ. 

!13 pl!c. I B ,1;n:no, ~To noxHoe pacceRH~e He3Ha~~!eJinHO 3aB~C~T 

OT TOJI!l(HHhl npH t ~ 1000 MKM, ~MeR M~H~MYM np~ T=800 Mro.r. O~na­
KO, IT pH t ~ 200) MKM, JIOXHOe pacceRH~e CYIJ18CTB8HHO B03pacTaeT 

C pOCTOM TOJI!l(llHbl 3UYJinCMOHHOrO cnon. 

ll3HepeHne ;-o6pa3HbiX HCKaJKemrtl rrpoBo~~JI9Cn no MeTo;n:y M3,nJKO­

pa/31. Cno11 ~JIR 3TOA uenl! o6ny~aJil!Cn rry~KOM rrpoTOHOB c 3HepreeU 

660 L\3B ITO,IL yrJIO .! ,._. 90° K ITJIOCKOCT~ 3MyJinCMOHHOrO CJIOR. l/I3M8-

pem!l! rrpOB0)\11JII1C:, Ha CJie~ax, pacnoJim~eHHh!X He 6JIMX8 I CM OT Kpa­

eB cnon. B yqacT :e cnon c pa3MepaM~ 9x9cM
2 

o6pa6aTbmanocn 60 

CJie~OB. 

!!a p~!C .2 I1 18,1\CTaBJieHa 3aBMCUMOCTn IW3<pqlllU118HTa ~e<lJOpMaU~U! 

(B KOBaHcax), r~e 

-K - BCKTOp ~:ICTOpCHl1 B MKM, 

~ - TOJIU(:ll!il :reo6pa60Ta!1HOf0 31.1YJ!nCHOHHOf0 CJIOfl B MM, OT TOJI-

U(llHbl 3Hy.lnCHO!IHOf0 CJ!Ofl. 

1!3 3TOf0 p:~cymm, BII.!J:HO, l!TO K03tjXjlll!~l18HT .n:ecj'JOpMaU~11 (£ 

yMeHnlllaeTcn c poe TO!!. TOJIU(l1llbi 3MY JinCHOHHoro en on. 

CornacHo IIJ1!113c;n:cHnHu .n:aHHHM,KoppennuHn uellt;n:y neJIJill!llH0~1 

JIOJ.CHOro pc.CC8flllll! II BCJ!lll!H!!O/i :K03rj'J(lll1l~H8HTa ;n:e<llOpMaUIIH OTCYTCTByeT. 
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