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Bne,ZJ;eHHe 

B rrocne,n;Hee npeMH rrpoBOAHTCJI miTCHCKBHHe 9KcrrepHMeHTaJIJ:.HHe 

H TeopcTlfiiCCKHe :accne,n;onaHIDI rrpon;eccon KBa3Icyiipyroro pacceJIHHJI ner

KHX 9K30Tlf'ICCKIIX JI,D;ep Ha CTa6HJIJ:.HHX JI,D;paX ll-8). llOJryMHKpOCKOIIH

TiCCKIDl: aHaJIH3 9KCIICpiD!eHTaJIJ:.Hwc ,D;aHH:WC IIO KBa3eyrrpyroMy pacccJI

HHI<> rrpe~oJiaraeT HCIIOJIJ:.30BaHHe IIJIOTHOCreil:, IIOCTpOCHH:wc B JI,D;epHo

CTPYKTYPH:WC Mo,n;eJIJix, :a 3$$eKTKBHHX ffYK1IOH-eyKJioHH:wc Crul. O,n;HaKo 

orpaHHT{eHHHil: yrnonoil: ,n;n:arra3oH, /1)JJI KOToporo H3MepeHH ee-qeHHJI KBa

a:ayrrpyroro pacceJIHRJI1 H HCOIIpe,D;CJICHH.OCTH B IIOCTpOCHHR IIOTCHD;HaJia 

IIOI'JIOlli;CHHJI He ,n;aiOT B03MOlKHOCTH H3BJICKaT:b .iJ;oCTOBCpHYJO HH$OpMaD;mO 

R3 aHaJIHaa · yrnon:wc · pacrrpe,n;eneHHil: o cnoil:crnax nerKIIX 3K30THT{CCKl!X 

JI,n;ep. 

,llpyroii BCJIHl!HHOft ( IIOMHMO yrJIOBLrx pacrrpe,D;CJICJmil: ), .TiYBCTBU

TCJIJ:.HOH K CBOHCTBa~ IIOTC~ana, a CJIC,D;OBaTCJIJ:.HO . K pacrri>e,n;CJICHHIO 

nem;ecTna n JI,n;pax, JIBJIJICTCJI rroJIHoe ce-qeHHC pearuum: an. TcopeTHl!CCKaJI 

MO,Zl;CJIJ:. 1 IIpCTCH,D;yiOIJ.J;aJI HaiiOJIHOTY OIIHCamrn, ,D;OJDKHa C O,n;HHM H TCM iKC 

Ha6opOM BXO,n;H:wc ,D;aHH:wc BOCIIpOH3BO,n;HT:b KUK 3KCIICpHMCHTaJIJ:.m.te yrno

BI>Ie pac:rrpe,n;eJieHIDI, TaK H CTn. llo9TOMY iKCJiaTCJIJ:.HO HMCTI> /1)JJI O,n;HOit H 

TOii iKC CHCTCMH .n;H$$epeHD;HaJIJ:.HI>IC CCl!CHHJI H IIOJIHHC CC'!C!D'IJI pearuum_, 

H3MCpCHHHC IIpH O,n;HOit R TO:it lRC 3HeprHH. 

B HacroJim;eil: pa6&re rron:yMHKpocKomrl!ecrudl: rro,n;xo.n;, :acrroJIJ:.aonaH

Hllii: paHce !5) /1)JJI aHaJIH3a KBa3Icyiipyroro pacceJIHIDI rrp:a HH3KIIX 9Hep

rRJIX; IIpHMCIDICTCJI B aHaJIH3C IIOJIH:wc CC'!CHR:it peaimmt; ,lJ;JIJI HCCKOJIJ:.KIIX 

clit."TCM <."TaJIKHBarom;:axcJIH,n;cp an pacc'!RTaHLt n nm:poKOM 3HeprcTHT{CCKOM 

,n;n:arra3oHe. B Tcx CJIYl!aHX; r,n;e cym;ecTBYIOT 3KcrrcpRMeHTaJIJ:.HHe .n;a:mrn:e, 

IIpOBO,ll;liTCJI cpaBHCHHC T~OpHH C 3KCIICpHMCHTOM. llpe,n;cTaBJICHH rrpe,n;

CKa3aTCJIJ:.HHC pac'!eTH yrnon:wc pacrrpe,n;encmm, nponc,n;eH aHaJIH3 n.n:n

JIHIDI BIIDOpa napaMCTPOB IIOTCHD;HaJIOB IIOI'JIOlli;CIDIJI Ha IIOJIHI>IC CC'!CHHH 

pearuum. B nepn~M paa,n;ene pa6oTH rrpe,n;crannena TeopeTHT{ecKaJI cxeMa 

lb\C . . · ;,:.~:' .... ~,-~!dl'Jf-, 
U-':iLi!ltJl lltt.,~,:.~;aild . 
· 6i1SS1HOTE.KA , / 
:,~ .. . ,...-...~-



UOCTpOCHIDI Ce"t!e:mrit lTR, DO DTOpOM -lJHCJICHIIHC pe3ym.TaTH II cpaBHCHHC 

c axcnepHMeHTOY JI)IJI CIICTCY 11Li+12C, 8B+12C, 8B+28Si. B :miUIIO'IcnHc 

ccpopMYJIHPOmum: OCHOBHHC pe3ym.TaTH II BHBO,!J;bl pa60TLI. 

1. CxeMa a.HaJIH3a lTR B IIOJIYMHKpocKoiiH"l:lecKOM 
no.n;xo.ne 

PaccMOTpHM B3aHMo.n;eiiCTBIIe .n;nyx cocranHHX qacrim. · B nepnoM 

nopH,ZJ;RC UO atf>tf>eKTHBHHM nyruiOH~H)TKJIOHIIHM CHJiaM (VN N) llOTCHUHUJI 

B3RHMO,llCHCTBIDI MOlKCT fiHTI> npC,llCTRBJICH B BH,li;C 

U(R) = U0 (R).+ UE(R), (1) 

r.n;e U0 (R)- npHMoit noTeHD;Han M~,lleJIH .n;noii:Hoii cncpnm !9]. Bo nrop~e 
cnaraeMOC B (1) ,llal<>T BKJia,ll atf>tf>eKTH O,lUIOnyruiOIIHOro o6Mcna, KOTopue 

MOIJ'T 6HTL oiiHcaHH B tf>opMaJIH3Me MaTJ>ImH nnoTHoCTH 110] 

uE(R) ' If p<1>(r1. r} + S)Ve(S)p<2>(r2, r2- S)exp(ik(R).~/q)dr}dr2. 
{2) 

3.n;eCL Ve.(S) -- o6MeHHaJI KoMnoneHTa· 3tf>cpcKTnnnoro B3aHMo.ne:iicrnHJI, 

p<•>(r, ?) (i _:_ 1, 2) - MaTJ>ImH nnoTHoCTH craJIKHBaiO~CJI Jl,l(CP, kCR) 
- JIORaJILHH:it HMIIym.C, OIIpC,llCJIB:eMI.1:ft COOTHOillCHHCM 

k2 (R) = (2mq/1i2)IE- U(R)- V,{R)], (3) 

r.n;c 1] = AtA2/(At + A2), s = r2 - Tt + R II V.,(R) --- RYJIOHOBCKH:it 

nOTCHII;IIaJI. 

· 0TMeTIIM oco6cHHOCTH pac-qeTa nOTCHD;Hana no tf>opMynaM ( 1 )--(3) n 

HaCTOJilll.CM no.u;x:o.n;e. ITporoHHHc n nciiTJ>oHHHc nnoTHoCTH ,li;JIJI nccx cran

RHDaiOlll.HXCJI JI,ZI;ep BH'IHCJIHIOTCJI Ha OCHOBC MeTO,ll;R cpJ11RIUIOHaJia llJIOTHD-

-CTH Ill] c $HRcnponaHHHM na6opoM napaMCTJ>OB ,li;JIJI ncex JI,ll;cp. TaiUIM 

o6pa30M, CDOfio.n;HHe nO,ro.'OHO'IHHC. napaMCTJ>H B paC'IeTC nJIOTHOCTe::ii OT

Cyrt."TDyroT. B Ra'ICCTBC V N N HCnOJIL3YCTCJI nOJIHOe (CO DCCMII npJIMHMII IT 

o6MeliiiHM1I KOMIIOHCHTaMH) M3Y B3aHMo.n;eiicnme 112). 06MeHHan 'la<:TL 

nOTcHII;IIana U1':( R) pacc'IHTmtaeTCJI MCTo.n;oM nTcpawrn. 

IToJIHHit noTCHUHaJI HMeeT DH,ll; 

Ut(R) = U(R) + iiNwU(R)- o:Rd~C::\ (4) 
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,. .•, 

'"':~: 1~··; "~i 

I 

~ 

I ·,. 

\ 

r.n;c U( R). DKJIIO'IaeTB cc611 npJIMyro II o6MeHHYIO qacTH II DH'IHCJIB:eTCJI no 

cxeMc, oiiHCl}HHoii nume, a MmWaJI qaCTJ:. n (4} _co.n;eplKHT .n;B<!__!I?P~MCTJ>a 
Nw II (1'. TaKoe npe.n;cTaBJICHHc noTCHIOt:aJia nornoru.emm no3norureT II36e-· 

~·~ ) " 

lKaTL BBC,ll;CHHJI tf>CHOMCHOJIOrii'ICCKOH MHHMOK "tJaCTH, · HanpP.Mep; B tf>opMC 

CaRcona- -By,n;ca. C .n;pyro:ii cropoHH, TaK nocrpoeHHHit noTemolan normr. 
'' -" . ~ 

lll.CHHJI IIMCCT MHRpOCKOIIH'ICCRYIP OCHOBY, a BBC,li;CHHC napaMCTJ>a a ,ll;ReT 

D03MOlKHOCTL peaJI1I30BaTL DHBO,ll;, MHOroKaHaJILHO::ii TeOpH1I paCCCJIHJ;UI !13) 
o ToM, 'ITO pa,ll;Hyc noTe~ana nornoru.eHHJI 6oJILme, 'leM pa.n;ayc · -neru.e

c.-rncHHo:ll "t!aCTli nOTCIITI;ImJia. 
IToJIHHe ce'ICHHJI pearuom ,au II yrnonue pacrrpe.n;enemm•ynpyro

pacceJIHHI,lX qacrnn: nwnicJIJIIOTCJI na :_OCI!OB~- ~~~em:r;naJia (4) _no cneD;H

aJILHo Mo,n;Htf>morpoBaHHoii JI)IJI no~:KxpocRoiiH"tJecKoro anamsa rrporpaM

Me ECIS-88 [14]. TaKHM · o6pa3oM, n micro Jim. eM no.u;x:o.n;e :R:MecTC!J: ncero 

.n;na cno6o.n;HLIX. no,n;roHo'IHHX. napaMeTpa _ Nw _1[ o:. { napald.:eTPH __ ~6'I.eMnoro 
n nonepxnoCTHoro noT~miHanon nornoru.eHHJI). Kone"t!Ho, IIpH oiiHcaHHH 

TOJILKO lTfl_.MOlKHO nufipaTb N~ II a Tim, 'ITo6u'nocnpoH3BcCTII',aRcnep1I

MCHTaJILHHC 3uaqeHHJI. O,!UiaKo n·nacToJiru.ejt pa6oTC n:nri>op 3Ha~e:mrit Nw 
II a y»113HBaeTCJI 'c BufiOpOM 3THX 3IHl'ICHHii B !5) np~ aHaJIH3~ yrnoBHX 

pacrrpc.n;eneHHit · I<Ba3nynpyroro pacc~..imm. KpoMc · Toro, no nTopoM pa3-

.n;ene IIccne.nyeTcsr DJIHJIHHe Jlfw II a Ha anepreTH'IeCRyro saniicHM:obTJ. all 
.,li;JIJI pa3Jili"t!HHX CIICTCM; . ,_ . . ' 

.''j J 

2. PeayJibTaTLI BLI'tiHCJieHHH H cpaBHeHHe c 
, .::sKcrii~p:HMeHTOM ' '· · ; · 

' ' 'l < ~ ' '- l . 

IlporoHHHe, neii:TJ>oHHHe II MaTepiiaJTh~e llnOTHOCTH .H.n;ep 
8B,11 

Li, 
12C H 28Si, a T~KmC nX niiT.~rpaJILHH~Xap~icrep'a~, pa~~WraHHJ:le .l.l~ 
TO,li;OM. tPYinmH~HaJia ruiomocm; eye.n;cTaBnt~HH,, co<>TBerernefuio, na· pRc.1 

. ~ n' ~a6n.'t'_. 8~ pe3)'Jll,T~nl, a ~aU<e Hx ~panHe~C C. ;ipyrmtir reop~~e
CKHMn,~ 3Kcx{(!p~eirra~m~Mn .n;aHmmH,_ o6cym.n;a_~bJ:. pane~. [5}; 'no~ MY 

oTMeTHM naii6onee cyru.ecrne:Hnoe:. · n!>Orome 'n nejtrpoii:Hiie IiJiOTHocm 
JI)IJI JI,ll;~~MHIIIeneil. ~2C -~. ~_Si_ HC. o6ilapy>RHBaiOT mma~-~2ci6e~ocre,it, 
B To npeAffi rui.K ~-~~itTI>offin;dt' ~~ctpacnpe.n;eneHHJI ~- 1iLi'Ir~.h:
Tnep~aeT rHII;;.re3YO c~~;;rnonamm'neii:TJ>~HH~rq ~anon HCM, a pa~npe
.n;enemre xq)~ronon n 8BcnH,ll;eTein,CTBye~ o'3H:aY:iil:eJIJ.H:o~ J!i>G-roHHoi.my6e 
' . ' . . . '> • . • ' ~ < • ,' ' • • •\ .-_.. • ' ' ' ' 

B 9TOM JI.n;pC. 
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Pnc.l. J1JIOTIIOCTH pacrrpC,li;CJICIIHJI HCiiTpOIIOB, IIp<ITOHOB ll BCIUCCTBa 
B Jirrnax 8D .. 11Li 12C ll 28Si 

..... 1' ' ' 

2.1 .. 8B+28 Si. .LJ;o' :He.zianilcro BpCMCrrH ua' C)KCTI(ipHMCHTC li31Ie
J>1IJIHCI>; i<1iK rrpaBHJio, a1 ,li;JIJI rrpoM~myrotJ:IILIX ~uepntit mimiTaro~eit ~a
CTllnH [15,16]. Hpir <rroM'a/(cctJ:eHHJI ~3am.w.zi~itcTBHH)"~iJIH'Iil10TCJI ciT 

·UJz ( rroiumxce~!cmrlt peaKIJ;lrit) IIa ne.7Ill"ilmY Blma.u;a KanimoB neyrrpy
roro pa<:ccmurn. (ho OT.illi~KC oucillmacTCH B 5% OT ncmr~IU:rl CC~ICHliH. 
Tio3TOMY: rrprr' cp~nnemm Tcopemccm 11 3Rcnepn:Meu~riln.IILIX i:cqcmm 
:rq>n nH.:nrn:x ~mep;'Imx n~<>oxoiun.io 6nvio npono.lUIT~> 3&<-"Ti>anoin:uirio :~&cne
pnMeiiTamlillX 3naqemtii K 6onee rm~KiiM 3HcprHHM 11 Y'IIITHBail.: $a&1:op 
oTmftiHJI a1 oi' aR.. Hc.mlnHo n pa6ore [17) a R 6bl.iui H3Aicpem Will (:u<.-Tc11H 
CTaJiiamarom;HXc.ri: .ff.u;ep' 8B ll 28Si rrpii tieru:pex ::lnatJ:CHliJIX 3Heprllll E/ A, 
MCHI>llliiX 100 M3BjHyKJIOH. n Ta6JI. I ll Ha puc.2 npc.u;cTaBJICml 3uatJ:e
HliJI Un, llOJIY'ICHHHC B HaCTOJim;cii paooTC BMCCTC e 3KCllCp:IDieiiTaJII>HHMll 
3Ha'ICHliJIMllll3 [17). 4 
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Ta6JIHna 1. Cpe,li;He~a,Z~;,paTlt'IHI:rle pa,!J;!!yC!:!: (n cpM) pacnpe.u;eneHIDI 
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·n H.zq>ax 8B, 11 Li, 12C II 28Si 

< r~ >1/2 

2.190 

3.255 
··r 

2;387 

2.953 

< r2 -;>1/2 
p .<r~>l/2 

1~~~~r-~~~~~~ 

lirnp 

-0.490 

- ·-~- of; 

..F' 
[t, 

,. s<io'l, ,, ..• ·t·-'''10001 ,· ... iii.-.. :._,;:..... , t 
. . .. -.: . . . . .. . . - ~10 .. 

" ..... .. . . ''E/A ·MciB/a · .. _,; . . :: 
''' :p~~::2.7 3a'n~~~i~<>'<-~:iiomi'Wc (:e~eHHii 'i}calUuiH ;~ oi ;n'epl"nir 

.- .. ~~~;c :_~_J.U'l".~(~,~.-~-.·:,.;_-._ .• ., . .:·' · -. ·-:~~~::;:·· ·.: .>n-.---~-:~"~·~. -:· ~, ;~-;-., ;;t 

~.: ~. \ 

5 
·, 

" 



MolKHo OTMCTIITI> cne,nyroli(Re oco6eHHocrn BJ,tqJ[CJiemmx yrnonLIX pacrrpc

,n;cnemm:. 3anRcl'fJi.o~ ufun ox rrapaMexpon Nw H. a rrpoHnJIJieT~ rrpu 

yr.i:rax pacccJIHRJi: 9 ~ 12° U CTaHOBHxCH 3Hatllrreni.Hoii IIpll yrnax par:cc

JIHIDl e ~ 20°' rrpu ncex 3HaqeHHJix E/ A ,ZJ;JlJI orrpc,neJICHHOro BH6opa Nw 
1I a KapTHHa yrJIODLIX pacrrpe.D;CJICHJiii IIpR06peTaeT pa,nylKHo- ·IIO.D;OOHHR 

xapaKrep. TaKHM_ o6pa3oM, ,ZJ;JIJI rronyqeHHJI HHq>opMa~ o rroTc~ane 
IIOrJIOriJ;e~ lRCJia~CJThHO .RMCTh yrJIOBHC pacrrpe.D;CJICHHH. ~ .D;aHHOR CH-
CTCMH, H3MepeiiH:HX' .J;liiROTJ, ,no.· 9 = 29°. _ . . _ .. 

0TMCTHM, qxo B HC.D;aBHCR paf>OTC 118] 6HJIH n:i:McpcHH IIOJIHbW CC

qemra pea~~ .CH~'TCMH 8B+28Si, B TOM .. ~CJie H IIpll TCX 3HaqeHHJIX 

anepriDI, IIpll KOTOpLIX OHJIH IIpOBC.D;CHH H3MCpCHHJI UR D paf>OTc 117]. 06-
Hapy~JIOCL 3HaqHTCJThHOC paCXOlK.D;CHHC B 3HaqeHHJIX 3KCIICJ>HMCHTaJThHLIX 

un n .nux .D;ByX pa66Tax, rrpuqc:M no pacxolR,Il;cHRc rrpcnLIIIlacT ncJIHquny 

rrorpemHOCTH U3MCj>eHHii, YKa3aHiryro B K81R.D;OiLH3.pa6oT 117,18]. n_ 3TOH 

CBJI3H IIpC.D;CTaBJIJICT ~OIIOJIHHTCJn.HHii . HHTepec li3MepeHUC yrJIODlnC . pac

IIJ>C.D;CJICHJiii yrrpyroro pacceJimffi 8B Ha. 28Si IIpll 3THX ;mepriDIX. Ilony

MHRJ>OCKOmfqCCrum aHaJIH3 TaKHX .D;aHimX MOlRCT CTaTJ. OCHOBOR ,ZJ;JIJI 60JICC 
.D;O<:TonepHLIX npc.D;cKa3aHHii · xeopueit neJIHqHH u n. · · . 

2.2. 8B+12C~ .fl· CJ>C,ZI;HCH qacTH pnc.2 npe,ncTaDJICHH nonyqcHHHC 

D .D;aHIIOM ITO.D;XO.D;~ . .D;JIJI' pa3JIHqHLIX 3Haqemrit napaM~TJla. ITOBCJ>XHOCTHoro 

IIOrJI~li(C~ a;(~pH 3TOM Nw~0.3) ITOJIHH<; ~c.J:~mm pC~lKIUfR ~ CHCTCM.bl 
8
B+12C. Mo:iruiO BH,ll;CTJ., l:{TO; KaK u B (:nyqae 8B+28Si, ail(E): HMCCT 

MaKCHMJy, ,'KoropHii ITO cpanli~HHIO C MHilleHI.IO 28Si C.D;DHHYT D CTOpouy 

MemmruC'::mcpruii n cooTBeTCTByeT E/A=7.5 M3B/eyKnon. 3aMeTHM, 'IT<> 

IIIIlKii.Ji:i KpnnaJI paccqnxana .D;JIJI 3HaqeHuii Nw n a, npn KOTopLIX nonyqcno 

15] pa3y:Mno~~ormcannc (rio KpriiiHcit Mepc, He xylRe .D;pyrnx Teop'cTuqecKHx 

oiiHcaiilrli 13)) yrnonLIX p~H:npc.D;enenuii KBa3nynpyroro pacecJIHHH ~B na 
12C rrpu E/ A=40 M9B/Iiyiuron. ,ll;o ne.D;annero npeMeHn.D;JIJI aToit cn<..'TCMH 
6wm II3MepeHH ceqemm B3aHMo.D;eiicrniiJI.np'u.9Hepnrn. 790 ·M9D/HYKJI.<>H 

116] n JIHIIIJ. He.D;anno rroeyqemr:uH npli Hn3KHX 3HepriiJix n pa6oxe 119]. 

Halllli .D;aHHHc HaXO,LI;IITCJI n xopomcM cornaciDI c pc:iym,TaTaMn rrpe.D;Da-
_, pHTeJIJ.HLIX. nsMepeHHii u k ~rpn E/ A=38;5 M3B jey}won, coo6mcHHHMn n 
; [19]. . -' . ... . . ' - . :.· > . •• ; 

.. 2 3 11L"+·l2C p . uL· 12C . • • 1 • C3YJII.TClTH B.bl'{llCJICHuii an ,ZJ;JlJI CHCT~M~ . 1+ . • 
DMc<..~l'C ·· C 9KCIIcpHMCHTClJThHHMU. ~.D;aHIIin.m .ll306pa1RCHH ·D. HHlKHCH qaCTif 

'pue.2 .. Ka~ :.u n· cnyqae B3aHMO.D;CHG~HJI 8B c 12C H 28Si,· COXJ;a~CTGJI 
TCH,li;CHIUIJI ·YMCH:billCHIUI an c:poCTOM .3H~prHII);Hoillpll 9TOM MClKCHMJ'M 

Kpunoii'au(E)·eru:e 6onec cw~u~neTeJI·n ~:xopony Mcmmux 3Ha:'JeHHit E/A 
~. ~. '!', ;·,: 

8 

u 

. (na puc.2 OH nc II3o6pamcn). BepxruiJI KpHBaJI cooTDcTcTBye:r 3HaqcHHJIM 

Nuo u c~, npu KoTop~ 6HJI rrpone.nen n 15] anaJIH3 yrnoamc p~c~pe.neneHHii 
KBa3IIYIIJ>J'F<>r_(/pacceJimDI. 11 Lilia 12C rrpuE/ A=60 -M3D /nYimon. · 

3KcrrcpHMCHTam.m.l:e .naHHHC npH E/ A=75 u 87 M<~B/HyKlioH; npe.n

eT~1nncHHH~ ~a pne.?;. nony-.:ieHLI, ·eoOTDCTCTD{imio, B paf>oTaX 120, 21] n_ 
pe3yJILTaTe u3:Mepeuiffi~ ~ 3llaqeHne an njm E/ A=S7 .9 M;.,B /nyK.rron miii
.zicno 3Kc:xParrollir~~:li A~;HHLIX rrr;~ .npyrux 3ucprHJix. MolKHo IiHJicTJ.: qTo 
TCOpCTH'iCCKHC ·p~3~TaTbl H<lXO,nJIT~JI B x(>pOIIICM COrJiaCUH C 3KcrrepHMCH-

, - ' • ' ~ • ~ ~ ' -~ ' • c • - ' •• ) ,- • :- \ } • • 

TClJThHHMH, 3HaqcHJIH napaMcTpa a npii 3TOM HCCKOJThKO MCHbiiiC 3HaqeHHJI, 

:Ii:hrhJ~30DaHHoro ··~ miambe yrn(mLIX. pilenpc.D;CJICHIIll KBa3eyrrp}rroro pac:_ 

ceJIHIUI 11 Li Ha· 12C rrpu' E/ A~57.9 M3B/iryJmoi 15]. 0TMCTHM, qTo 3:dc~ 
riepiD!CHTaJrr.Hilc· TO'ffiU,. H3o6pa1RCHIIHC 'Ha . pHe.2, <~OOTBCTCTByioT· ITOJIHHM 

ceqemrnM D3aRMo.lteitC;..fDwi. a1, a Oirn IIpnMepHc?iia 5% Meffirnc TIO~ 
eeqenHii peaKIUin au'. · :8 pa6oTe 16] TaKlRe' :ripono.nui<:H: Teopcii<lee:I<H:il 

aHamr3 an· n paMKaXMo_nc.IDr .D;Dofinoit (!ncp:YKir'c ~q>q>cKTlmHLIM:n'ennaMn, 
3an1u:.ffru;m.m OT .IIJIOTHOCTH paerrp<)Ac.i:reHHJI ncmcc:Tml n n,npc: 'flpu 3TOM 

cornacHe 3K<:rrepnMeHTam.nLIX n TeopeTnq~cm.ceqeHHii an •ir:iu!' 11 Li+12C 

rrpn paeeMaTpunaeMLIX 3HHpriDix 6nrno .nocTnrHyxo JIHruL napLuponaHHeM 

.D;DJX rrapaMCTJ>OB: rny6nHbl ll pa.D;Hyca ITOTCH~aJia IIOrJIOn(CllllJI. B CBJI3H 

C ITpODC.D;CHHID.I l;iliC1~30~.Jl .Zl;HJIJIOH_ pafioTe ~ D 16] npe.D;CT8DJIJICT HHTHpHC 
U3Mepermc yrnon.b!X p;ienpe.D;eil:eunii ynpyroro. pace<iJIHwi 1 1 Li Ha 12C npu 

~~wpriDixE/k=~75 u 8~ MaB/HY,Knou. pon}l,ee'f:~ a.H<lJ1!f.3.~H!~ ceqe
. f'rnii peaKIUrn H ymomix' pacnJ)~~.D;CJICHHii ynpyroro jn}cc'(~irHIDI llJ>li O,ZJ;HOH 

H Toii: lRC aueprHH .D;8CT B03MO)!(HOCTL 60JICC HCl.D;ClRIIOH. arrpo6ri~Um'"Teope
Tll'ICCKOR MO.ZJ;CJIH, OllllCHBaiOn(di B311UMO,IJ;CRl.'T!lllC JICrKOl'O :.31<3()THl:~CCKOro 

HAI>H e HAI>OM · MHmeHLJO. 

3aRJIIOqeHHe 

C(i)()PMYJI1IPYC1f·OcnonHHe pc3yJIJ.TaTH n DHBO.D;H pa6oThl:.f 
1. B paMKax ·MO.D;CJIH .D;Doitnoit cnepTKH ua ocHone noJIHoro M3Y . . . - . 

D3aUMO.D;CRCTDIUI ll HcihpOHIILIX U IIJ>OTOHHHX IIJIOTHOCTCR, Bht'IUCJICHIIhlA 

.ZJ;JIJI necx cTaJIKimaroru:IDccH n.zicp MCTO.D;OM (l>YHimuouana rriroTH()(:-ru, j)ac

c'iltTaHH Il IIIUJ>OKOM 3HcprCTI[l:lCCKOM liHTcpnaJic ITOJIHH() cc•wmUi pl)aKIUfU 

.ZJ;JlJI encTeM 11B+2~Si, 11 B+12C n 11 Li+12C. . . . 
. 2:· YeTaHon~euo; q'fo KJ>HIU>lC 'a J:(E) ne":m~IICUMO oi, unr6opa_ ua}>a-

- -;; , ' .' , ,": 
MCTpon IIOl'JIOlUCHilJI UMCIOT AHlKCHMYM IIJ>U HII3KHX 3HCpriDIX, n·rroJJOlRCHlie 

:-noro MaKcn~yMa C.D;DHraeTCJI _npn rrepexo,ne OT ~B+211Si K 11 fl;+ 1 ~C.· 
- , -· - • • r··,.,;_ .. ,,.1 ... } 
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3. Mccnc.n;onaHa 3a~:ifcHMoCTb CTfLOT napaMeTponrroTeHD;IIamt rro
rnom.eiDrn: NwK n.(TOJThKO ,ZI;BJx eno6o,u;mnc mip~MeTpon HaCToJim.cro no.u;

xo.na). IlpK 3~~tiemmx Nw K a, 6JIK3~ ,K 3HatiemUi:M, n~II~J!b~onaHHhiM 
n aHaJIK3e yrnon:wc paerrpe.u;cnemtii KDa3eynpyroro, paeeeJIHKJI, rronyqcHo 

xopornee cornac~e Teopc~ecKKX K 3Kr.rrepKMc~ia.iThHinC 3Hatiemrlt CTJl·' 

. · · · . , .{ llo!Gi3aHo, t{To ,u;JIJI 6once :U:oenmepHoro oT6~pa 3Kcrrep:HMeHTa~-
~ ' ' ~ ' ' • > • : ' • • • -. 

HinC ,u;aHHinC K Hx aB:aJIK3a, a TaiOI<C Ha,u;cii<Hoit arrpo6arum TCOJ>CTKt{CCKOH 
-.- . ' . ' ,' ' ',' ' ' ',.·. .. .. . . : ., ' 

MO,ll;eJIK HYII<RO KMCTh IIO~C CCt{CHKJI.peaKnrut: K yrJIOBHC pacrrpe,u;emmHJI 

(f<BH3K)ynpyroro pacceJIHKJI 1 , H3MCpCHIIHC IIpH ~,ll;H~H K T,O,it )l{C ~HcprHH. 
CACJI~lHH npe.u;cKa3aTCJThHHC paeqeTH .iu£<~<pepeffiu,:a.ill.HHx cetierurti yrrpy

~oro pacccJimm 8B Ha 28Si rrpH; pa3illlqa:wc ~Hcpr~x. · Y.cr~Ho1meno, tiTo 
'n:a6op. ~a paM:e~pon IIOTC:ID~HaJia rrorJIOlli.CHKJI ~ym.ecTneillio' nrueT Ha yrno-
n:ae J>~CIIJ>C,li;CJICH~ uPH yr~aX ll~CCC~H~ ?~JThlliC 12~. , , . . ... 

. , 5·, . llpone,u;eHinm B HaCTOJllli.CH pa60Te aHami:3 IIO)l.TDCJ>}l{,lJ;aCT e,u;c-

JiaHHHit p~mce BHBO,IJ; 0 cyniecTB~BaHKK IICii:TpoiiHoro rano n 11 Li K 3~a~m:-
Te~~'Ott rrpo~OHH?i{ ury6:a n 8 B,, . . , , , , . 
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