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OHUAfl XAPAKTEPMCTHKA PAEOTU 

AKT;y8.7I:E,HOCTI, rrpo6JreM!l. Mayqe1me rrpmteCCOB MIIOllt6CTB6HHOro 
p~emm '!8CT~ Ha JJ.IU)ax CBII88HO C pemeHHeM pJI,IJ;8 8KTya.m,mu: 
rrpo6JI6M COBpeMeHHoii q>RSHIGI. K HHM OTHOClITCJI rrpo6JI6Ma rrpocTpaH
CTB6HHO-BpeMeHHoro pasBHTHJI a.m:ioH-a.zu>oHHoro nsaiIMo'AEiitcTBM, 
ROTOP8JI MOOt6T 6HTI, pemeHa C IIOMOl!lI,D HCCJI8'AOB8mrl!: 8.Ju:)OH-JI,IJ;ep!WX 
CTOJIKHOBemrli. 3'A8CI, IIpOT_JllteHHBII JI,IJ;8PH8JI cpe,na lll'paeT ymrKBJI!,HYJ) 

pOJII, 8H8Jlll'.88TOpa B38lDl:O'AeitcTBml B,ItpOHOB C Hj'It7IOHaJ.m. B .ItPYI'OM 

c.ny,Iae, nplit npaxOE,tteHHH JI,IJ;ep 1Jepes a,:y cpe,uy MCJI.'1T nosBJ:IKHyTl> 
YCJWJmSI ~ IIp0HB!8HHH axcrpeM8.Jl:LHHX COCTORHHff a~epHon M8T8PHH 
lit HOBWC Heo61AHHX «»OIJi1 ee ,ltBDemm. · 

B H8CTOJm188 BPE!MJI CYlll8CTBY8T 60JIL11Ioe ROJmlieCTBO TeopeTHIJe
Cltl!X KO'A8Jl8!, npeTeH,cylll!lDC Ha OlmCBHJite B38lDl:Q'AeitCTW B,ItpOHOB 
lit H.lt8P C Jt,Iq)SKK. EcTeCT:BeHHo, 'IJTO TOJII,RO-COIIOCT8BJI8HHe C axcne
pm18H'l'aJll>BlDOI ltE'HHRMJt nos:eOJDtT cy.ll;l!T:& o cnpaBe,MltBocTJt Toi UH 

ool TeopeTGecRol RapTlIHU. 

liaCTOJmlSJI Jtl[CC8P'l'SI0m noc:asmteHa 8RCII8l)l!M8H'l'8.lII,HOM,Y' RCCJie'AO
:samm IIpCJil8CCOB IIHOE8CTB8HHOrO par,Itemrs: O,ItBOSSPJtltlll,IX 1J8CTlllt 
C ft) 0, 7 H8 rpymmx Jli:!I'RHX H 'l'JIZ8JIHX JJ,1t8p 8yYJI:bCD O'l'PJttt8'1'8JII,
HHMH ImOHBMJl c mmyncOM 50, 60 raB/c~ IIpO'l'OHBMJl: c mmyncBMJI 
70 reB/c, 'AelTepJleM :it JJ.ltPBMlll reJIJUJ: c mmy.m,can 4,5 reB/c Ha 

ByEAOH. 81tcnepD8H'l'am.mdt 118'1'8,PHM 6WI IIOJJY'l8H IIpl[ o6.11ytreHD 
BJtepma: (lic>'l'0811YJI:&Cd B 8,lij)OH!WX nyqI<aX YCltOPJl'!'eJ[JI mro R n;r11tBX 

PemrrDltC'l'CDX B.lt8P H8 c:rmxp<Xpa30'1'poHe JIBS· omm. 
OcgoBJiaa: um pe6oTH cocTOJIJIB B nOJJY11emot_axcnepoeHT8JI&ma: 

MH!WX ~ HCCJie'AOBBUJI BOIIpOCOB MH0&:8C'l'B8HHoro p(m,11;8UJI 'lac
Tmt H8 rpymrax Jierm H 'l'JmeJIHX H.lt8P e111ncmr, It8K BO B3al!MO

,l\!IICIBKHX ,c H.ltPOM B ItBJIOM, 'f8R H B cToJIKHOBeHHHX llpH !pHKCHpoBaH

HOM napaMetpe y,11;apa. C neJll,J) BBJteJieHIIUI co6H'l'd Ha pa8D'illll:a 
rpymmx, sxep ~'1'08Jl1Jfl,CJIOBBOI rpynnol JIBS OHmf c:lwra '.jl88 pa6oTa
H8 lit onpoeloBaHa 118'1'0,ltJma C HCllO.lll,30B8mreM JJ,ltepma ~T08yY.lll,Cm! 
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.I03yx TmIOB: Tmra BP-2 n: aHaJiorwmoit aMy-m.cHH c o6oramemieM ee 
Jie!'Km.m SJ;IU)8Mll - BO,ll;OpO,D;OM, yrJiepo,noM lI KlICJIOpo,nOM. JLrul lICCJie
,ll;OB8HIDI "IJ;eHTP8Jll,HHX11 CTOJIKHOBeim! npoTOHOB C Tmte.nm.m H,IU)8MH 
lICllOJII,3OB8JIHCI, JI,ll;epHHe q>OTO3My-JII,ClilI TlIIIa BP-2 lI 8My-JII,ClIH 8TOro 
lite Tllll8 C BB8,ll;8HlI8M B HEX COJieit c~a. C IJ;eJil,]I) pemeHIDI npo-
6JieM& pas,neJieHWI BTOP:II'IHHX i:racT:im no 3H8K8M 38PH,,ll;OB OWIO npoBe
,neHO O6.nyqeHHe 8My-JII,CD OTPBn8TeJil,HHMII llllOH8MlI C m.myJII,COM 
50 rsB/c B MBrHlITHOM llOJie nanpmteHHOCTI,lO !70.Kl'c. JLruI no.nyqeHruI 
T8KllX nOJieii lICllOJII,3OB8JI8CI, YCT8HOBlt8 "MaMOHT", JIJ06esno npe,noc-
T8BJI8HH8.f.[ Ollill1 .nn:peRitl!eit UEPHa. · 

HaY!!H8.f.[ HOBlI8H8 pa6oTH 88KJIIO'l88TCH B lICCJI8,ll;OBaHlilI npo6JieW 
H8 TOJII,KO .']i,,rii CTOJIRHOBemrll C SJ;IU)OM B IJ;eJIOM, HO lI ,D;.Jill CTOJlRHOBe
Imit npl! pa3HhlX napaue:rpax y.llapa. PJt.ll pe3ym,:ra:roB dun 
no.nyqeH BIIepB!le npn: ,ll;8HHOH aHepre. R HllM OTHOCHTCJ'l: ,llaHHble 
no 88BlICEMOCTlI cpe,D;He:11 MHOJteCTB8HHOCTlI, yrJIOBWC pacnpe,neJiemr!l 
OT 8TOMHoro B8C8 SI.lU>8-Mlllll8HlI; pesym,TaTll lI8~8HlIJ'l aHepreT~e
CKllX lI 88PMOBHX xapaKT8PRCTmt JilIBH8BWC i:r.ac:r:im lI8 B38lIMO,D;e!cT-
Bliii OTPBn8T8JII,HliX llllOHOB C SI.IU>aMH 8My-JII,CHH; ,llaHHHe no Cetie-
HlIRM Heynpyroro B88llMO,ll;8HCTBWI, cei:reHIDIM q>parMeHTBIJ;lilI Ha O,llHO -
II ,llByx3apJt,llHH8 qaCTll~H HaJieTaDmllX ,ll88:repl!Jt II Jt,llep reJil!Jt B l!X 
CTOJJRHOBBHlIIIX C SJ;IU)8MH. PesyJII,T8TH lICCJI8,ItOB8HlIJ'l B38HMO,ll;8HCTBHH 
OTPBn8T8JII,HElX lllIOHOB C JI,ll;paMlI 8My-JII,ClilI Ilpll'. m.myJII,ce 50 rsB/c 
lI roam.10,neitcTBd JI,ll;ep reJIWI c rpyIIll8MlI JI,ll;ep IIPK.m.mym,ce 
4,5 raB/c Ha HYRJIOH dHJill IlOJIYtIBHH B COTPY.lllrnt!8CTB8 C 
Jia6opaTopRRMlI AJIMa-Axu, BallllaBll, KOllllIIJ;e ('CICCP), JieHHHrpa.na, 
MocRBH, T81llReHTa, YJiaH-BaTopa. 

ITpaKT~8CK8J'l qeHHOCTI, no.nyqemmx: pe3yJII,T8TOB COCTORT B lIX 
lICnOJll,3OB8HIDI ~ npoB~PKlI Teope~eCKllX npe,ItcTaBJieHHH O IIpo
o;eccax, npHBo,nsmtmc K MHOE8CTB8HHOMY pOllr,IteHlllO '18CT:im H8 SI.IU>BX 
8,ItPOH8MlI lI s:lU)aMlI, 

~aHHHB O~ Y},{eHl,lllemm BHXO,ll;8 OHCTpmc BTOPH'IHHX i:racT:im 
C YB!3JIH'18HlI8M CTeneHlI B086j'lt,ll;8Hru! SJ;IU)8-MHlll8HlI B OOJiaCTlI q>par
M8HT~lilIH9:1I8T8I!lll8ro1amioH8 ~.a,ItPOH-:-M8PHIDC BSaHMo,ne:llcTBIIii, 
B '18CTHOCTlI ~ co6UT1Iii "neHTpa.lll,mDC11 CTO~C>Bemrll, BH8B8Jm 
lIHT8HClIBHO8 lICCJI8,ItOB8Hlt8 noBe.nemm mntJil03lIBlWX cei:rem B 3TO:ll 
O6JI8CTlI B )UlyrlilC 3KCneplIM8HT8X, PesyJII,T8Tll l!3~8Hru! J'l)U)O-JI,ll;8pHHlC 
roaHMo.nettcTBn:it 6wm Hcnom.soBaHH nplI wraHHpOBaHlilI aKcnepl'!MeHTOB 
Ha CTpEMepHOit KaMepe CID.f-200 lI 2-MeTpOBOit nponaHOBoii Kru.rnpe • 
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MeTO,ll;lIK8 pa8,ll;8JI8HlIJ'l COOHTIIii Ha rpym:rax JI,ll;ep C RCnOJII,8OB8HlI-
8M q>OTO8My-JII,Cnil:, pa3JIH'l8!00llIXCJ'l KOHD;eHTpaIJ;Hett COCT8BJIJ'lIOllllIX lIX 
MBP, MOllteT 6HTI, lICITOJII,3OB8H8 npn: IIPOB8,D;emm ,npyrmc 8KCIIeplIM8HTOB, 

lLng 881IjHTH Bllltlll'II'8lOTCH: 

I. MeTO,ll;lilt8 BH,D;eJielilIJ'l B38lIMO,ll;8HCTBmi C pa3JIH'lHHl.m rpymrar.m 
JI,ll;ep q>OTO8My-JII,ClilI, 

2. Cnoco6 l'f,I(BHTl!q>mtaIUm O,ll;HO- lI ,I03yx8apJOJ;HHX q>pan/leHTOB 
SI.lU>8-CH8pJI,ll;8, 

3. MeTO,ll; BU,D;eJieHIDI co6HTHH C paSJIH'lRID.m napaMeTp8MlI CTOJiltHO
B8HlIJ'l H8JI8T811llllIX o6~eKTOB C SJ;IU)8MlI, 

4. JJ:amme IIO C8'18Hlim/l Heynpyr.oro B38ID/IO;D;8HCTBM ;n;efiTepWI H 
JI,ll;ep reJIWI C SI.IU>aMH,. cei:reHIDI!/1 HX q>paI'MeHT8IJ;HH Ha O,ll;HO- II ,I03yx-
38PH,D;HH8 i:racT:imu, no cei:reHru!M pacnpmJieHIDI SI.IU>B reJmJI Ha ,D;Ba 
O,ll;HO88PH,,ll;HHX q>p8n.!8HT8, 

5. JJ:aHHH8 IIO cpe,ll;HlIM MHOllt8CTB8HHOCT.8M, pacrrpe,neJiemIJtM no MHO
JK8CTB8HHOCTlI, mmJII03lIBHW/l yrJIOBHM pacrrpe,neJieHWJM ~ CTOJJKHOBe
Hml o pasJIH'lmn.m rpynnBMlI JI,ll;ep n npn: pasHHX napaMeT~ax y,napa. 

6, PeSyJII,T8TH lICCJie,D;OB8HlIJ'l 8HepreTlI'l8CKlIX lI SBPH,,ll;OBHX X8p8K
T8PlICTmt 6HcTpmc BTOpn:'lHHX 'l8CT:im ~ B38ID/IO,D;effcTBliit o:rp:ima:rem.-
HHX rrn:oHoB c SI.IU>BMlI aMy-JII,CHH npn: mmym,ce 50 raB/c. ·· · 

7. Pesym,TaTH 8H8JIR38 8KCnepmleHT8JI!,HWC ,ll;8HHHX, HX cpaBHeHIDI 
C TeopeTlI'l6CK1IMlI MO,ll;eJI.f.[MlI, 

Anpo6amro; pa6o:ru. PesyJII,TaTH, npe,ncTaBJieHHHe B ,ll;liccepTaIJ;HH, 
~oKJia,ll;HBaJIHcL n: o6c~aJIHCL Ha ceMJmapax Jia6opa:rope BHCOIU!X 
aHeprnil 06~e,nmi:eHHoro mICTlITYT8 JI,ll;8pHHX lICCJI8,ll;OB8mrll, H8 Meli!,IJYH8-
po;D;HHX pa6oi:rmc COB8~8HIDIX co:rpy,ll;HlI'leCTB no lICCJI8,ll;OB8HlIIO B38IDtO
,ll;8HCTBHH 6HCTpHX 8)U>OHOB lI JI,ll;ep C SJ;IU)8MlI B OIBilf, 6wm npe,D;CT8B
JI8Hll Ha !Y Mez.eyH8pO,D;Hy]O KOHq>epeHD;mo no q>H8mte BHCOKIDC aHeprnli 
n: cTpyit:rype SI.IU>a (r.]Jy6Ha, !97!), Ha IY Me!tJCYHapo,D;HylO KoHq>epeH
IJ;lIJO no npo6JieMBM CTOJlKHOBemrli npn: BllCOKlIX 8H8PI'lIJ'lX (r.Oitcqiop,n, 
!972), Ha ITM8lltJJYHapo;u;Hyll) KoHq>epeHD;lilO rro aJieMeHTapHHM i:rac:r:imBM 
(r.8KC-SH-IlpoB8HC, !973), Ha YI M8llt,IlyHapo,D;HH:ll C~O8lJYM.llO MHO~ 
ro'IaCTlI'!HOtt ,nmI8MlIK8 (r. O!teq>op,n, !975), 118 XYlII Mez.eyH8pO,D;Hy]O 
KOHq>epeHD;lilO no q>H81IK8 B!lCOIWX aHeprd (r~T6lWIClI, !976); Ha 
XIX M8llt,IlyHapo,D;HyD KoHq>epeHD;lilO rro q>lI8mte BllCOKllX aHeprd 
(r. TOIO'IO, !978), Yill M83t,eyllapo,D;HyD KOHq>epeHD;mD no q>lI8lIK8 BHCOKlIX 
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sHepritil ll CTPYKTYPe JmPa (r.BaHKyBep, I979), ony6mmoBaHU B 
coo6JlleHIDIX OIBIB, 1KYPHaJiaX 11.ff,nopHa.ir 4mmma 11

, 
11Ilucr,Ma n ](:::JT/li11 , 

11 
Nuclear Physics 11

, "Zei tschrift fur Physik A· 11 , 11 Actn 
Physica Slovakia 11

, 

Q6'I,eM pa60Thl 

,UnccepTaIUUI COCTOHT lI3 nne.neHIDI,Tpex rJian, OCHOBHHX BHBO.I{OB 
II 38KJI!O'I8HIDI, CO.I{O,P;ltlIT I66 CTpan:m:i; M8lllmIOIIlICHOro TeKCTa, 35 Pll
CYffitoB lI 6116Jmorpaq>If!IecKiti1 CIIlICOK lI3 I45 H83Bamrit. 

Co.neOlltaH:IIe pa60TU, 0CHOB,e £erJII,T8Tll 1 lI3JIOJK8HHUe B ,IUICCep
Tar.om, npe.ncTaBJieHU B pa6oTax I- 3 • 

BBe,n;emre ,IOICcepTar.om yKa::nrnaer Ha 8.KTJaJ!hHOCTh ll3YlJ8HlUI npo11ec
COB MHOJlteCTB8HHOro po,r,nelilIJI tracT:m:i; Ha sm,pax. B HeM cqiopr,iy.1mpo
D8llll sa.natrll lI cnoco6u lilC pemeHrur. OTMetraeTC.fI, 'ITO MOClWII,HOCTI, 
MeTo,na smepHWC q>OT03My-JII,Cllil ll03BOJIIIJia IIOJJY'IIITI, nepBUe pesyJII,Ta-
TU B llCCJIO.I{OBaH:IIlI npo6JieM!l npu ceprryxOBCIGIX 3Heprrurx ,nJIR: a.npo-
HOB II np:u ID,myJII,Cax 4, 5 raB/ c Ha HYKJIOH ,nJIR: JierKmc smep. H3JIO-
lKOHU .I{OCTOIDICTBa MOTO,nlIKlI pas,neJieHIISI B3allMo,nettcTBlrli C pa3JllllJI!li-
MlI rpynnru.m .ll:,D;ep, MOTO,na OClJIYtIOHM smepHWC 3My-JII,Clltt B ClIJII,HOM 
MarHlITHOM IIOJI8, 

B rrepno:ii rJiane paccMoTpew MeTo,IUI'IecK:ue nonpocu, cBJisamrue 
c llOIICKOM, ll3MepeHru!MlI, KPIITeprun.m OT6opa co6uTHtt. HsJiaraeTC.fI 
MeTO,IOIKa Bll,n8JIOHM COClllTlIH Ha OT,neJII,HUX rpynnax smep. IlpIIBe.ne
Ha CTaTHCTmta 3KCnepnM8HTaJII,Horo MaTepIIaJia, Ha KOTOPOM nsyqa
JilICI, a.npoH-smepHUe n sm,po-smepHUe B3aRMo,neficTBM. 

Bo BTOpo:ii rJiaB8 IIPOBO.nHTCR llCCJIO,nOBaHlle xapaKTepncTim O,nH0-
3apR,IUillX traoT:m:i; 0 fo > 0 '7 ( s - qacT:m:i; WilI JillBH8BUX 'I8CT:m:i;) ll3 
B3aHMo,neficTBiti1 oTp:m:i;aTOJII,HUX mronoB npn m,myJII,cax 50, 60 raB/c 
II npOTOHOB IIPH RMIIyJII,Cax 67, 69 raB/c c JI,ll;p8MlI. 

B rrepBOM pas,neJie rJiaBU ,naeTO.fI ItpaTKOe OIIIICaHIIe psma COBpe
MOHHUX oreopeTlI'!eoKmc Mo,neJieii. 

H3JIOJK8H:1Ie 3KCnepm.ieHT3JII,HIIX pesyJII,T8TOD I llX OClCyll!',lteHire H 
cpaBHeiille O TeopOTH'I8CKllMlI OXeMm.m Ha'IIDia8TC.fI C ,nOKa3aT8JII,OTBa 
Toro, 'ITO OOClUTlI.fl IIOJIHoro paspymeHM T.fll!teJIUX smep(co6UTIIH 0 
'IIICJIOM traCT:m:i; OT paspymeHlIJI smpa-MMll!eHII ClOJII,llle 28 ,nJIR: smep Ag 

Br n 6am,rne 40 ,nJIR: smep cBmma) OTBe'IaDT CTOJIKHOBelilIJIM c 
eyJieBUM napaMeTpOM y,napa·- "UeHTpaJII,HUM" CTOJIKHOBeHIIeM. TaK, 
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OTHomeHHe Q6'I,EiMa rmnuH~pa,nupesaeuoro nporonou IlJJR ero nponere no 
~H~erpy ycpe~HeHHoro n~pa 6poMa H cepe6pa,Ko nceuy 06'I,eMy raxoro 
smpa prumo 0,04I. SitonepllMeHTaJII,HOe SHa'IeHHe ,nOJIH TaIOIX oo6uTmt 
OT 'IHCJia H8yilpyrlIX BSam,m.neiloTBHfi paBHO 0,030±,0,008 • 

B HCCJI8.I{OBaHHH xapaKTepHOTmt no MHClllt8CTB8HHOCTH nOJIYtI6Hll 
.namme no CP6.nHID.! MHOllt6CTB8HHOOT.fIM < n. s '>j ,IOicnepclI.fIM pacnpeAM6-
Hml CZ)l =1<.n.t> - <n.i>'- , KOaqxllmmeHTaM 80l!MMOTPHH 

. 3 ~ . -
(.s = < n.s - <n..l:;,) /CJ:) 5 (Ta6JI.I). . 

POOT 'IHCJUl JIHBHSBUX 'IaOT:m:i; CBJJSaH RaK C YB8JIH'ISHHeM MaCCll 
HaJieTaJ0111ero a.npoHa, TaR lI C YB8JIH'I8HlleM ,n;.n:mm IIyTH, npOXO,nID.!Oro 
a.npoHaMH B sepHOM B6Jll80TB8. 

IlpB annpoRCllM81UIH cpe,nHero 'IHCJia 3THX ~acT:m:i; B BH,ll;6 3aBH-
ol. . 

CllMOOTH <ns'> ~AM"' , rAe AM - aToMHIDl: Bee HApa-1.rnmeHH, 
7T p 

cl.M = 0,09±0,02, ~M := O,I8±0,09. PasJmtIBe B noRasaTeJISDC 
a<.,,..,. lI ""::, MOZST 6UTl> o6MCH6HO pa8JIH'llI6M Ce'IeHml Heyrrpyroro 
B3aHMO~eiiCTBH.fl IIHOHOB lI npOTOHOB C HYRJIOHBMH lI 1I,ll;p8MlI, :,IJ,rur 
"neHTpa,llI,H!Dt" CTOJIKHOBemrit c,1...~SHTp,= O,II.t,0,09, 'ITO B npe.ne-
.nax oom:6oR 6mmKo ot M P • YBeJIH'IeHHe aTOMHoro Baca• sm,pa-
wmremr H ,n;.n:mm IIyTH ,npoxo,nHMoro a.npoHaMH B H,lij)e, npIIBo.i:tHT K pac
mnpemm paorrpe~eJieHHil no MHOlltSOTBeHHOCTH. Ilpn aTOM pacnpe,neJiemre 
,nJIR: "neHTpa,llI,HllX" CTOJIKHOBemrit ORaSUBaeTC.fI yxe paonpe,neJiemrit ,nJIR: 

"cpe~" :asairIMo,neiicTBlrli - BSaHMd.neilcTBlltt c sm,poM xax neJIUM, 
PaCOMaTpHBaIDTC.fI KOPP8JI.fIUlIH M6lt,Uy xapaRTSPBCTHKaMH JilIBH~Bl:llC 

tJacT:m:i; no imOllteCTBSHHOCTH B CT6n8HI,I) paspymeHlI.fl .fI.I{Pa-MMll!eHH, T, e • 
"IHCJIOM ClIJII,HO HOHlI3YJOllll!X qacT:m:i; ( 'h - 'IaCTmJ;). OTMe'IaeTC.fI COB
na,neIDie RoppeJI.fIUIIil R = <n. ,> I< 11.r.1,.'> = :f ( N11.) npu CTOJIKHOBe
HHH C .fl.npaMH c, N ' 0 IIHOHOB lI npOTOHOB ( (11c.Ji) - cpe,nHee 'IHOJIO 
sap.flllteHHWC -qaoT:m:i; HS B38lIMO,neiloTBIIil 3Tli!X a,Iij)OHOB C npoTOHaMH). 
.JJ.rur BSallMo,neiioTBmi C H,lij)aMH 6poMa lI cepe6pa 3Tll KOppeJI.filOllI 
pasJm'IHU, Tax, ecJIH R. = B + C. N h. , TO .ItJIJI BSallMo.neilcTBHH 
IIHOHOB lI npOTOHOB C 3THMH .fl.npaMlI no.nyqaeM 

Bp-B..,AJ= 0,85.t,0,08 i Cp,Sr,A~ = 0,098±0,009; 
5 = I,I5±0,09; C o. A · = 0,048±0,004 , 

t-br;A} ,r. <>Ii j 
HcCJie.I{OB8Hll'.6 lIHKJIB)S:IIBHilX paonpe.ne~emm no,~a3HClllOTPOT6 

'? = - tn, ti;t 9/~ IIOKasaJio, 'ITO YBeJIH'ISime aTOMHOro Beca 

smpa-MIIIIl8Hll lI ,n;.n:mm nyTB, rrpoxo,nHMoro a.npOHOM B smpe, CMemaeT 

5 



la 
f;' 
Q) 

~ 
~ 
0 
tll 

IXl 
0 
E-< 
Ill 

I 
l;! .. 
1:1 
8, 
(1) 

5 
H ij 

It 
E-< ~ 

(1) 

IXl 
E-< 
0 
(1) 

~ 
§ 

i 
~ 
0 

i 
g; 

·Ill 
[I) 

;j~ i 
H 

~ N .. 
j'.QI "'I 0 
~ ~ Jjl 
CJ) 
<.D 

.. 
0 

N 

~1°1 t 0 

~ §'I~, ~I 
V ,. 

(')' .. 

t'--, 

H 

~~ 
N,. 

~ 

~, ~I 

0 
N co 

i:-t "'I 0 glfl J.! .. 
Ill 

ol" ~ \II 

c 
V 

I ~ 

ii 

(') 

N .. 
~I 
~ 
t'--

~ 
C!_ II 
:z 
•I\ 

u...; 
'v 

.H .. 
~I 
~ 
H 

N --~, 
~ 
0 

'<l',. 

~I 
"'1',. 
<.D 

~ 

~ 
~ 
'""!. 
~I 
c--.. 
H 

N,. 

~! 
H 

N .. 
~I .. 
I!) 

(') .. ~, 
O'> , .. 
CX) 

I!) 
O'> 

!2 II 
,: A 
It)< 

v 

N -~, 
cq, 
N 

(') 

~I 
'<l' 

0 

I!) .. 
~I .. 
t'--

~ .. 
~I 
I!) . .. 
0 
N 

= Cl) 

m 
~ ~ 
tll -
0. 00 
E◄ .. 
II: -
(1) '-
1:f It) 

= 

6 

~

, 

I : 

I· 

/i1 

I 
i 
I 

'[i 

l 
~ 
f 
j, 
1 
' ! 

'1 

:ueHTP pacnpe,neJiemm B o6JiacT1, Metn,nm:x sHatJemm 1masn611cTpoT 
(6oJlldllmc yrJioB BWieTa). lllnpnHa pacnpe,neJieHmi B npe,neJiaX oon6oR 
He 38Bl!CllT HH OT M8CCl1 HaJieTaiomero 8,IU)OHa, HH OT 8TOMHoro Beca 
JUU)a-Mm!leHH B CJIY'Iae"cpe.mmx" BsaIJMo,neiicTBmi • .llJrJI ":ueHTpaJioHl:lX" 
cTOJIRHOBemnt pacnpe,neJieHne no RBasn6ucTpoTe oKasUBaeTc.lI Mi1oro 
yxe pacnpe,neJiemru M.II "cpe,mmx" nsanMo,neficTBirli (Ta6JI.2). 

Ta6.mma 2 
3Ha'IeHIUI cpe,n:HllX KBasn6IICTPOT n CTaH,napTHIDC OTKJIOHemn1 
;lT,1l.lI B38IIMO.nefrcTDnfi nnoHOIJ U IlPOTOHOB C SI,np8llm 

~po-
1mllleHh 

C, N , 0 

IluOH IlpOTOH 

<? > __ ~ ~-G"'P. < p> O"'e 

2,?2,±0,04 I,36,±0,02 2,53,±0,04 I,35,±0,02 

Br, Ag 2,09.;tC),04. I,34±0,02 2,24,t0,04 

I,?6;t(),02 

I,34,±0,02 

I,IS,tO,OI " D;eHTpaJII.HIIf!' 

Il0Ka38HO, 'IJTO lISMeHeime ipop.m mm.7I!l3l!BBHX cneKTPOB C ll'.3MeHeimeM 
aTOMHOro Beca R.lij)a-Mmllelm pasJilI'IHO ;lT,1l.lI pa3BHX HHTepBaJIOB RB83H-
6IICTPOT. ripn napaMeTpH3an;mr (.1..,,. cL_G'") A //i.. cl~) """-· Aotl'I, 

a- al? p.P.> .. , a/to-ltt~ p-c,w,o M 

3H8'1Je:arur noK838TeJie! CTeneHH c:,(, M ;lT,1l.lI HHTepBaJIOB p > 3 ,6 i 
I,5 < p < 3,6; p < I,5 ('IJTO COOTB8TC~yeT ycJIOBRRM 

XC.~M.pc,'-\.Mi'P'.:.'!:~.>O,I;-0,I < x"·~~'O,I; xc,q_~ -O,I) 
paB.lll:l cooTBeTCTBeHHo O,OI.;tO,O?; 0,28,tO,O?; 0,36±0,0?. IloBe
,neHHe cneKTP8 B o6JiaCTR '? > 3,6 M.1I "n;eHTpaJII.HHX" CTOJiltHOBe
:mnl ll0Ka38HO Ha pnc. I. 

liCCJI8,nOB8HO omomemi:e mm.JIJ)3nBHl:lX cneKTPOB no KB83lI611CTpOTe 
MJI BSanMo.ne!cTBnlt ImOHOB n npOTOHOB c H,Iij)at.m 'l. xj p • IloKa-
sano, tJTO ~ cTOJIKHOBe:mnl c H,Iij)BMlI 6pwa n cepe6pa "t.J./p 

6JIH3KO It I npn ~ <. I,4 n paBHO 0,8,tO,I npx I,4 < P< 3,0. 
PaccMOTpeHo noBe.nemre sapsr.nomrx: n snepreTH'IJeCKHX xapaRTepnc

Tmt JinBHemrx: tJacTRD; Ha uaTepnaJie o6.n:yqemm s,nepmn: ipoToaeyJII.cml: 
OTpHD;8T8JibHmm IIROHaMlI C<I!MllyJII,COM 50 TaB/c B CRJibHOM Mal'HRTHOM 
llOJI8 Han,PSlllteHHOCTI,D I?O Rl'c. 

IlpoBe.tteHo cpaBHemre aRCnep11MeHT8JII,H1a: PffiYJibTaTOB c pactJeT&m 
no PHJIY TeopeTllll8CRJilX Mo,neJieff H noKasaHo, 'IJTO B .nyqmett CTenemi: 
aitcnepm.teHTaJII.mm ,nammM oTBe'IalOT npe.ncRasaHn.lI MO,neJieff 
8.,Il.llMTHBHIV{ KBapKOB. 
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'l. 

to 

t.5 

0.5 

3 ~ ? 
I d!S _/( I d.G'" · 

Pzc.r. OTaomeHHe "t. = ( ~'f\, cL.,z>"neaTp/i' ~(I\ d.~ >p-p 

B o6Jrac~ p > 3,6. Cwl:anHBH RPimaJI - pacqeT 
no napToHHoii Mo.u;e.m. 

B T08Tl>8ff rJiaBe pacCMOTpeHH CTOJIKHOB8HWI .u;effTpOHOB H so:tep 
re.mm C rpynnaMH so:tep H, c, 0 H 'Br ' Ag • B H!ll.!8Jl8 r.rraBH !tpaTRO 
:m3JiaraJOTCJt OCHOBHl,18 IIOJIOE8HWI pJ:£,Ita TeopeTlJlreCKmc MO,ll;eJieii. 

3RcnepllM8HTaJII,HBJt tJBCTL HS1Ilm88TCJI C o60CHOBSHHH KpHTepHeB BH
.neneHHH O.D;HO - H ABYX3apH.n;HHX tiaCTH~ lIPH ~parMeHTa!UiH a,npa-cHaPH
,rr.a Ha ocHoBe yrJIOBIDC pacnpe.u;eJiemrll H pacnpe.u;eJieHml no p fo ;nJIJI 

aTmc tJacTm,;. Onpe.u;eJIHeTCJt cpe~ee ~CJio npoBSaHMo.u;e:licTBOBalllllmc 
HyltJIOHOB H.J:U)a-CHBPJl'AB ;nJIJI co6HTmi: c r = 0; I;. 2 (r.u;e r - CYM
Mapmrll sapso:t, YHOCllMHH tJaCTm(BMH.cpparMeHTBMH). 

Onpe.u;eJillJOTCJt cetJeHWI Heynpyroro BSBHMO.u;eiiCTBHH .u;eiiT8PHH H 
so:teP re.mm C JJJ:ulaMH, BXOMll!l™H B cocTaB 3M;YJII,Cllll; cetJeHHH qipar
M8HTan:im HBJI8TaJOlltWC so:tep Ha O.ll;HO- H .D;BYX3apH.D;HHe ~parueHTH;cetie
HHe paCll(eIIJieHHJI so:tPa ~emm: Ha .n;Ba o,n;Ho3apa,n;HHX ~parueHTa. Ha 
pHc.2 npe.u;cTaBJieHH IIOJIY'I8HHHe cetJeHWI aeynpyroro BSallMo.u;eiicTBHJI, 

· IlpJIMaJt - pe3yJILTaT q>HTlipoBaHHH <S"th. = Jt"t~(A~1 +A~ -B).t , 
r.u;e "t. 0 = I,48,tO,D~,B = I,32;t0,D5 ·2';::. Ac:. , AM - aToMHHe Beca 
JJ'APB-CHapJ'I,lta\H JJ'AP3-MllIII8HH. 

HcCJie.u;oBaHH xapaKT8PlICTHKlI no MHOllt8CTB8HHOCTlI, ~aHHHe 
no 3aBHCllMOCTlI cpe.u;Heil MHOl!8CTB8HHOCTH JilIBH8BIDC tJaCTm( OT aTOM
HHX B8COB JJ'AP3-CHapsma H Ml!m8HH ,rr.aHH B Ta6JI.3, r.u;e d.. C. -

8 

,f, 

IIOKasaTeJII, CT8IIelll! upn Ac C qnmcnponam!HM 3H8"18IilleM AM 
!IOKa3aTeJII, CT8II8Hll IIPH Au C <plIKCllpOBaHlleM Ac · 

"' -g 
-s -
7 
g 
~60 

'lO 

20 

. ~,v---

.. _.mw·___.7 . . 

,,4".~-

2 3 'l 5 6 'Is 'fs 
Ac+AM 

Pl!c.2. CetJeHIDI Heyrrpyroro D33lIMO.ItettCTBWI smep 

.UeiiTpon 

c smpaMH. 3atJepuemrue Kpy;itKII-.u;amrue ,lij)yrmc 
rpyrrrr, no~ue - Hamn ,rr.amrue. 

Ta6.mrga 3 

3aBHCIIMOCTI, < n. ~ '> OT Ac ll AM 

o(. M o(. C 

11,lipo reJlll/I II ,c ,O 
Bee ?- = 0 ?- = I e- = 2 

alu -

Br,Ag 

O,I3jp,08 D,I6±D,02 0,!5±0,03 D,08,t0,02 0,2,tO,I 0,5;!9,2 0,6±0,2 

Hsyqeane ,!l;llcrrepcmi pacrrpe.u;Memrll rroKa3aJio, tJTO pacrrpe.neJieHIDI ;nJIJI 

"cpe~mc" B3aHMo.neiicTDmi oKaSHBaJOTCJI nmpe pacrrpe.n;e;remrlt .zr.rur CTOJI-
KHOBeHHii IIPOTOHOD c IIPOTOHaMll. 3aBl!CllMOCTL 'i)s = f (< n.~'>) ;rr.JISI 

B3anMo.n;eilcTBml smep reJIWI c smpa.MR rrpn pa3.mrcnrux rrapru.1eTpax 
y.u;apa, Kor,rr.a ~ = O; I;2, OTJill'IHa OT 38Dl!CllMOCTll ,n;,J'JI "cpe.n-
HlDC" CTOJIKHOBelmit ll rrpoTOH,;.IIpOTOHHIDC D38llMO,ll;ettcTBirlt. IIapm.teTp 
HaRJroHa rrepnoit 33BllCilMOCTll B = 0 .,_25±0 ,03 • a .nnyx ITOCJie.u;HHX-

( c =□ ;I;G) 
B = 0,58±0,0I. 
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licCJie.n;oBalill mmJII03HB!ille yrJioBHe pacnpe.n;eJieIDill no ws e n 
llC8B.IJ;06HCTPOT8 p • IlORB3aHo, 'IJTO Yll8JllI1J8HlI8 aTOMHOro Beca JI.m)a
Mmll8HlI nplIBO.n;RT K CM8!ll8HHIO UBHTPOB pacnpe.n;eJieHnfi B o6JiacTI> 60JII,
II!HX aHa'l'.eHHil 0 n HBKOTOPOMY pacnmpeHmo pacnpe.n;eJieHnfi. lisMeHe
mrn napaMeTpa CTOJIKHOB8HIDI npaKTJN0CKlI He BJIIDI8T Ha cpe.n;HRe 3Ha
tJerum lI nmp:imy pacnpe.n;eJieHnfi. YB8JilI1J0HlI8 aTOMHOro Baca JI.m)a
CHapsma nplIBO.n;nT R 60.lII,IJJBli ROJIJmMaUlIH BHJIBTa JI1IBH8BHX 'l'.aCTRU. Tax, 
qHCRO qaCTHU,BHReTalOlllHX B nepe~HDD nonyc~epy B na6opaTOPHOtt ClICTeue, 
nponop~oHaJII,Ho Ac D,B.±D,2 • 

IlORB3aHO. 'IJTO. noBe.n;eHlie pacnpe.n;eJieHmi no 9 RaR !pyH~HlI 
aToMHoro Beca wa-Mlm!eHl'! no.n;o6Ho noBe.n;eHl'llO aHaJiorlI'iHHX pacnpe
.n;eJieHml: ;D;lIJI nsamto.n;eilCTBHil npOTOHOB C smpaMlI'npn m.myJII,ce 
69 rsB/c. IlOKB3aTeJIR olM B 06JIBCTJIX ~ > I,4; 0,8< p<I,4; 

( c.~.M. X r.Ci.1'1• c. '1 "' ) p < 0,8 X > O,I; -0,I < < O,I; X <. . . _ O,I paBHH 
COOTB0TCTB0HHO - 0,02±CJ,06; 0,33±0,09; 0,43±C),09 ;D;lIJI B38HMO
.n;eiiCTBHil smep reJlllll c smpru.m. , 

ConocTaDJieHHe nO.nytJemrux pesyJII,TaTOB c TeopeTl'i'JecRmrn Mo.n;e
JIRMl'l noRasaJio, tJTo smpo-smeplille nsan:r.10.n;eftcTBIDI MOJKHO ycnenrno 
TpaRTOBaTI> B paMRax RBCKa.n;tto-11cnapllT8JII,HOll MO.n;eJIR lI MO.IJ;eJieil 
rJiay6epoBcRoro Tnna. 

OCHOBlillE PE3YJibTATH 

I. Paapa60Ta1Ia M0TO.n;HRa BH.u;eJielIIDI B38llMO.IJ;8fiCTBHil Ha rpynnax 
JierKRX lI TJllKeJIUX HASP C lICllOJII,30BaHlieM q>OTOSMYJII,Cnil, pasJmtia-
1001]DCCJI ROHU0HTpa~en COCTa~ IlJC smep. 

2. IloKasaHo, tJTO cpe.n;HRe MH0~8CTB01IHOCTlI O.n;H03apsmirax tJac
TlIU C fo > 0. 7 CJia6o saBlICJIT OT aTOMHOro Beca ST,Iij)a-MlmleHlI. 
Ilpn annpoitcHMa~lI <n..s> ~ A~"" clM= 0,09±□ ,_02; D,IB±.0,03; 
O,I3±C);08; O,I6±.0,02 ;D;lIJI IllIOHOB, npoTOHOB, .n;eii:TPOHOB n smep re
JIIDI COOTB0TCTB8HHO. Pa3Jm'Ille B <tt.s) ;D;lIJI lllIOHOB _n npOTOJIOD CBJI3aHp 
C M8HI,llillMlI cetJeHIDIMlI B3aIIMo.n;eftcTBlIJI lllIOHOB C npOTOHaMlI 11 smprom. 

3. OTMetJeHo, "ITO pacnpe.n;eJieHrui: no lllICJJY JI1IBH0BUX tJaCTRU, ;D;lIJI 

BCex CTOJIKHOBeHilil IllIOHOB, npoTOHOB lI smep reJIHJI C smpaMR, a 
·TaKJKe pacnpe.n;eJieHIDI ;D;lIJI B3aRMo,nettcTBmi npn q>mtcnpoBBmmx napaMe~ 
pax y.n;apa OTJilI'IaIOTCJI OT nyaCCOHOBCKRX. 9TH p~cnpe.n;eJierum mnpe 
pacnpe.n;eJieHl'lfi1 ;D;lIJI B38lIMO.n;efiCTBHil a.n;poHOB C HYXJIOHBl.m. B c.ny-qae 
"ueHTpaJII,HWC" CTOJIKHOBemn! pacnpe.n;eJieHRJI OKB3Ima!OTCJI yxe pac
npe.n;eJieHnfi ;D;lIJI BC8X B38lIMO.n;e:licTBJm. 

10 

4. IIoKasaHo, tJTO KOppeJIHUillI M8lf171Y cpe.n;mIM traCJIOM 6HCTPHX -qac
TlIU lI CTenem,10 paapymemm ST,Iij)a-MmlleHlI rrpn CTOJIKHOB8Hlill npoTOHOB 
11 IlllOHOB C smparm C, U , 0 OKa3RBaIOTC.ll O.n;RHaKOBW.m. )J.lm B38IlMO
.n;eiicTBd npoTOHOB c smpru.m Br , Ag cpe.n;ttee tJRCJIO 6UCTP!DC tJ:ac
TlIU pacTeT 6RCTpee C Yl38JJil'I8HlI8M CT0Il8Hll B036yl!t,1J;8HllfI ST,Iijl8, t:f8M 
D CJ!YtJae Baam.10,neiicTnrui: IDIOHOB c sTllMll ST,Iij)BMJI. 

5. 0TM81J8HO, 'ITO IllillJII03IlDHH8 CII8KTPH no KBaan6HCTPOT8 ;D;lIJI Jm
BH8BUX t:f8CT1IU KBR <pyHKIUill aTOMllOro neca M{)8-Mlllll8HU D CTOJiltlIOB8-
HlIJIX a.n;pouon 11 smep c waMR ne.nyT ce6JI rro.n;o6HUM odpaaoM. Ilpn 
annpOitCRMalt:lllI 3TOii 3aBlICl!MOCTll CTeneHHoii q>~ll8H Il0Ka38T8JII, CT8-
rreIDI C poCTOM KBa3ll6RCTPOTll YM0HLmaeTCJI OT 3HatI8Hl'IJI,P8BHoro~I/3, 
.no OTpnuaTeJII,HUX 3HatteHllli. B o6JiaCTlI RBa3lI6HCTpOT OT I,4 .no 3,0 
OTHomeH1Ie lIHKJI1031IBHUX CII8KTPOB ;D;lIJI CTOJIKHOB81Iml IllIOHOB 11 IIpOTOHOB 
c waMR cepe6pa lI 6poMa paBHO 0,8±□ ,I. 

6. lIOR83aHO, "ITO n·cTOJIKHOB8Hl!JIX OTpRUaTMLUHX IDIOUOB C ST,Iij)a
MlI yneJIRtJeHlI8 lIX aToMHoro neca rrp.mo,nnT It Yl38JmtIOHlIKl U36UTKa rro
JIOllWT0JII,HOro :rnpsma 38 ctJeT BWI0Ta 6UCTPUX IlOJIOllllTOJil,HHX tJaCTlIU 
B 3a.n;HIOIO IlOJIYcq>epy C. U• M. IllIOH-HYXJIOH• 

qlICJIO oTpnuaTeJThHU)I: IDIOIIOD c m.myJII,COM p > 0, 5 po rra.n;aeT 
nponopu;nonaJILHO AM -lD,23±0,08). . 

7. 3aMetJ:eHO, t{TO IIOJIHIJii KOSc[x:{llIUlieHT HeynpyrocTU npu D3alIMO
.n;eHCTBlllI OTpRUaTeJII,HHX IlUOUOB C ST,Iijl8MlI CJia6o pacTeT C pOCTOM 
neca wa-Mm11eH1I AM0 ,05±□ ,DI. 

8. IlO.nytJ8HH cetJeUllJI neynpyrux CTOJIKHOBBHnii .n;eiiTpOHOB lI MBP 
He4 C ST,Iij)aMH, KOTopue xopomo arrnpOKCllMlIPYIOTCJI 3aDllCilMOCTbID 

,l (A'll A. 1/!> 8) .i 
o",I'\. :. ;Jr "to C + M - • 

r.n;e -z. 0 = I,48±CJ,03CJ)Hj B = I,32±0,05 {';\,. 

9. IloKasaHo, 'ITO cetJ:eHIDI q>parMeHTaUlilI .n;ettTpoHOB lI R;D;ep reJmSI 
Ha tJ8CT~ C sapJI,nOM I lI 2 38Bl!CJIT OT aTOMHOro Beca H,lij)a--Mll!lleHil 
KaK Ai 3, a cetJ:eHne pacmeIIJieHIDI !f.m)a He4 

aa .n;na naoTona no.no-
po.n;a nponopv;noaam,Ho AM• ' 

IO. IIpoBe.n;eHO.COllQCT8BJI8HlI8 C CYl!l0CTBYJlllllMll TeopeTlI'l0CRlIMlI 
MO.n;eJmMR. Bsam.m.n;eilcTBd 8.n;pOHOB ll JI,nep C JI.m)BWI. IloK838HO, 'ITO 
OCHOBHaJI qacTI> pesyJII,TaTOl3 no p0llt,1l;emm 6HCTPHX a.n;poHOB Ha wax 
a.n;poHaMlI xopomo Oill!CRBaeTCJI MO.IJ;eJIRMR a;IJ;RTmlHHlC KBapKOB. 
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CTOJil(HODemur SI,Il;ep C sm,pa11m OID!CUBaXlTCJI R8Cita,IU!O-lICllapnTeJII,

HOii Mo.n;e.m,ro n MO,Il;eJJ.m,m rJiay6eponc1wro Tmia. 
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