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B HaCTOffilteA .llHCCepT8IijiIH paCCMOTpeH psm a~eKTPOMarrurrHJ:DC * 
qleKTOB B llOJIJq)H381UIOHmlX .fIBJI6.BKliX BO B38HMonelCTBmI 8,lij)OHOB IIPH 

M8JIHX nepe.na,mx JIMIIY.lll,CS, BH1DICJI8HH PS.IUtSIUtOHHYe nonpaBKPI K yn

PJrOMY e-p paCCeJIHllD Ha MaJIYe yrAY npH ~eTeKTHpOBaHHH npOTOHOB 

OT.JtS'DI H paccMoTpe~ cmmoBSJi CTPYK'l'YP8 SMIIJmTf.JXJ,I ynpyroro e-p 

paccemm.e: • 

.l!HccepTaIU!/i COCTOHT BS npe.I(HCJIOBJIUI, '16Tlij)8X rnBll H KPSTKOI'O 

o6sopa pesyJU,TSTOB. 9Jr8KTPOMSrmrrHHe ajxpeRTH BO B38HMO.I(8ICTBmot 

8,lij)OHOB CTSHOB/JTC!l CYJ!l8CTBeHHHMH B o6JiaCTH ~HX nepe,I(SHHHX EM

nyJU,COB, xorna 8Mll7fflTY.Jt8 a~eKTpOMarHRTHOI'O B38HMO,I(eil:CTBK!l CTSHO

BHTC!l cpaBHHMOI C 8MIIJJl!Tynol CWll,HOro B38HMO.I(elCTBJIUI/r, 2 ,31, 
B H8CTOffi1186 BpeMJI 8KCnepHMeHT8JlI,HH6 HCCJienoBarum .I(Hipi,epeH

ltHSAhHHX C8'1em H IlOJlllPH381UIOHHHX xapaKTepHCTHK B o6~aCTH nepe

.I(a'I, rne nOJIJtHa f'IHTW38Thca RHTeppepemnm aM11JIHTyn c:wn,Horo H 

M8KTp0MarHin'HOI'O B3aHMonelCTBHfi, JUlJIJWl'Cll B6ChM8 ajxpeKTHBHHM 

M8TO.I(OM ®J3HKH 8,lij)OHOB. 3Ta o6~aCTh B noCJie,I(Hee BpeMSI RHT8HCHB

HO HCCJie.nyeTca B -y-,'/ H #-H B38HMO.I(8ICTBHIIX B WJIPOKOM RHTepBMe 

aHepm141• 
HcCJienoBaHHe ynpyroro MesoH-HyMoHHoro pacceJUIHll Bnepen 

npenocTaBJUieT B03MOlltHOCTh Henocpe.I(CTBeHHOI npoBeplUt .mrcnepCHOH

.HHX COOTHOmemd, OCHOBaHHHX H8 lpyH,I(8M6HTMhHHX IIPRHIUtilSX ~O~h

HOI Teopu nOJUI. HcCJie,I(O~HHe 8,lij)OHHHX B38MMO.I(elcTBD B oMaCTH 

HHTeppepe.HI.UDl HeH3B8CTH?I CWU,HOI 8.MIIJIHTY.I(J:I IlO3BORH8T CpaBHHBaTh 

C OnHTOM pa3~H'IHHe TeopeTH'l8CKHe MO,I(eJIH CWU,HHX B38HMO,I(elCTBd. 

IlepBM r~aBa ,I(HCcepTSIUtH IlOCJ3SD!l8Ha paCCMOTpemm a~eKTpo-
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MarHI/ITHWC 3qlpeKTOB B IIOJIHp!II3aIUl:OHHIDC xapaKT~PIIICTI/IKBJC ,WIJi M830H

HY.KJIOHHOro pacce.FIHIDI. ·rrp!II HCIIOJJI,3QBaHHH 06lllero Bl:lpa,!eHH.FI WT.fl 

8.MIIJJHTY~li pacceRHH.FI Me30HOB Ha HYKJIOHax H Y'leTe 8JJeKTpOMarHHTHOro 

B3aHMo~ettcTBH.fl B 6opHOBCKOM rrpH6JJIDKeHHH MR IlOJIHpH3ail,HH HYKJJOHOB 

IIOJIY'leHO Blip8.llteHHe: 

P.p (t)= ~& ;:.,~/Im (A;/3: )- 1_e2

F(2 ~ .Im Ah' -

-- ;-;~Eim81i __ Jj/{t·t }/Si11~0)/A~ ·+-Ae~ /
2

1- (t) 

9/ /g;, +i3en, /
2

S11z.1.01 ·-.1 
·r -- 2 • 

/,.5 A· f'tt s ' .z t9 
7 ., . .,.. - 1/1 2 

I I s f ,7 

r,n;e A = Ah ·+ A , l3 = 8 J, + .o e,,, - HHBap!IIaHTHHe ~,.,, 
aMIIJIHTy,n;li, 3aB!IICffillllie OT nepeMeHHWC MaH,ll;eJJI,CTaMa $, t , IIIH-

~eKCli h R em OTHOC.fITC.fl COOTBeTCTBeHHO K CHJII,HOMY H 3JieK

TpOMal'HIIITHOMY B3aHMo,n;eiiCTBIDO ; <i'/>f , 0£ , F -COOTBeTCTBeHHO 

Marllli'l'Hblli, sap~oBi,m ipopMP8}tTOpli HYKJIOHa III 6eccmmoBoro Mesoaa. 

IlpH Ae~ = O H3 (I) IIOJIY'laeTC.FI BH:pruiteime ,IT,IIJl IIOJIHpllI3aIUII/I 

P..~ HeiiTpOHOB IlpllI paCC8.fIHI/IR Ha HRX sapsuteHHl:IX M830HOB. BeJIR-

'IIIIH8 !;,It ,ll;OCTKraeT MaKCm&yMa IlpllI t = ~ • 3JieKTPOMarHl!THHe 

a<ppeKTli cKasHBamc.FI :a Ha ~pyrHX IIOJJ.fIPH38.IlHOHHHX napaMeTpax A n 

J! , O,n;HaKO np:a BHCOKHX aHepr:aruc WC HaJil!tme •MeHee 38MeTHO, T.K. 

3TIII napaMeTpH onpe.neJI.fIJOTc.FI HHTepq>epeH1U1eii aJieKTpoMarmrrHol aMIIJm

Ty,n;u C ,n;eiiCTBRTeJII,HOil: 'IJaCTI,JO ,/UepHoii aMIIJmTy,ll;H • . 

.ILmI IlOJIHpR3aIUII/I /J,, /' { i ) 6HJIR IlpOBe,n;eHH 'll!CJieHHHe oqeH-_ 

Kl/IC Y'l8TOM 3JI6KTpoMarmrrHWt 3qlpeKTOB Ilpl/I ~yx SHa'IJeH:aruc 3Hep-
. I 

nm • .ILmI 8,IJJ)OHHHX aMIIJmTy,n; Ah III B h IIICIIOJII,30BaJII/ICI, 3HatJ:emm 

4 

aMIIJmTY.It B paMKaX TeOpllIH KOMIIJI6KCHHX MOM6HTOB, IlOJIY'l6HHHe B pa-

6oT/51. 

IlpllI paCCMOTpemm :mrrepq>epe~ 8,IJJ)OHHOI III 3JI6KTPOMarHIIITHOil: 

8MIIJIRTY.It H6H36eimo BOSmntaeT BOilpOC 06 I/IX OTHOCHT8JJI,HOI ~se. 

B § 2 rJI, I aTa qasa JWI MesoH-BYltllOHHOro pacce.FIHB!i IIOJIY'le

Ha B c.ny,me 60Jil>llll!IX SHeprml III MaJIHX nepe,n;ruuna HMIIYJII,CQB C Y'le

TOM cn:ima HYKJIOHa. Ilp:a 3TOM I/ICIIOJII,30:saJIHCI, IlOJIHa.fl 8MWIRTY.It8 pac-

ce.!Umll B np16l1D8HIIH 8AKOB8ml , JCJIOBIII8 i yH!IITapHOCTI/I ,WIJi (WHK-

D;HI npO<pRJIJI 8JleKTpoMarHHTHOro BSaHMO,n;ettcTBI/Ill K 6opHOBCKOe npx-

6.rumeime JWi 3JI6KTpoM8rHIIITBOii 8MWIKTy.JtH. 

.ILmI CY?,!MaPHOI 8MIIJmTYJU,[ pacceJ'IHM IIOJIY'l6HO Bbll)8lleHKe 

~ {f)= ex;> (ieo<. fh- ,>,.~z.j" 

I of: [r{ e.,. t11 [? 'i: l 2J+f'l i (o)+ ,f-x fz (o J }A 
f ✓ £1'1 '- 1 1M2.Cl2 -

t ), ·r~-1- <2> 
ex f {- ie~ { ./!n. C?;_ 9 + c }; r . ' 

2 
~ f/ [ f2. [o) .,. 

' 

t''lf; r0 ;Jextf ,o(_e ~,, ~r :c•+ 1JJ}. 

ROTopoe no CTpyxType 6Jll!SKO K IlOJJY'leHHOMY ,IT,IIJl 6eCCIIHHOBOI aMWI:H

TY.ItH AllesepoM K IloMepaHtJ:YKo~3/, BeTe/2/, Jioxepo.(61, BecTOM x 

kleHH!III: I. B Bbll)8.llt6HI/IK ( 2) f -nonepe'IBI:,ti1 nepe.naHHHii HMIJyJII,C, 

_/-1 - M!ll'HIII'l'Hlitl MOM8HT HYKJIOH8, f, III i - He 88BHCRIIIM H 

"A 
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SaB:l{C.fIII!8JI OT cmma 'JaCTH 8,ItpOHHOtt 8.MIIJIHTY.Itll, °'1(:i.J - napaMeTpll 
.HaltlIOHa 8.IUJOIDmX 8.MIIJIRTY):t. 

Y'leT 4lOPM1)8RTOpOB llpRBO,ItliT K 38MeHe 
·ft.1 '2. {LI 2. 

n,_,.,a1+ yR,.,+s ~EN { . a2-a.,_+_TRl't + I Rl'f.N' 
r.ne R ,,..,.cpe,I(HeKBa.n;paTlroillll: pa.neyc MesoHa, R (R J - sa-

M . · · EN MJV 

P.II.D;OBmt (MaI'HRTlimt) pa.neyc H8lt.lIOHa. . 

Hs 4lOPMYJill (2) BlWIO, tJTO CYIIl9CTBYJ)T KOHetJIW:e_aJieKTpOM8I'HHT

Hll9 .ItO68BKR K .imepHUM ru.mJm'?Y.zta.M, KOTOpae He· CBO.It!ITCSI K o611!9MY 

4)830BOMY MBODTeJill. B M93OH-HyRJIOHHOM pacceJJ¥lm OHlt M8Jill H He 

qKBSllBaJOT<;:si: Ha IlOJ.Uipll:38.l.WOHHllX IISpaMeTpax. Ho B pacce.HHRR oapHO
HOB TmK9JillMH .iupaMH Iil: BRJia,Jt B. HSMepn:eMHe B9JJR'JRH!l OK83llB89TC.II 

CYil!9CTB9HHllM, 

B aTOM CJiytJae, KaK IIOKasaHo B rJJaBe II, B3.IIB B KatiecTBe nc

xo.ItHoro r;rayoepoBcKoe npe,ncTBBJieHRe Jt]IJI aMIIJraTy:ll;ll ynpyroro paccM-
. . 

mm HyRJioHoB Ha JI.JU)e Jt]IJI .ItOCTaTotJHo TR.llt8JI.W: .II)tep, ior.1ta c xopomeit 

TOtJHOCT1,Jll MOlltHO IlOJI1,3OBaT1,C.II MO)t8JI1,JD O.ItHOPO.ItHOli c~epll, B OOJISCTH 

IIepe.naHHmc HMIIyJI1,COB, r.ne IIepecTaeT OllT1, CYIIl9CTBeHH!lM C:imryMpHO:e 

aJieKTpOM8I'lUrrHOe B38HMO.zte:ltcTBHe, IIOJIY1UIM aMIIJraTy:n;y_ ,.YA - pac-

C8.l!Hlm B BlU{8 

F(f}= N{A, 0 ) 
2 

.'/,{f R) ./i {o)..,- /[;sx}f" f., [o) -t 
f i< l ;, 2 ME z 

+2 z11·..t(o}fa-f t"~ ra=K-Jrf]r l 
s /1 211£ j 

OQ . J. • 

2je IV{A,6")=. 4iT ./dt'~ (t-e - :r(<)j 
v ., . . .. . .. ·-· /I 

(3) 

T(-C)= 2._fi,I< (-1- ~~~ 0(R-() 
I 

)=,.\+eTM 
/(. 2. 
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. I 

I 

I 

• 

? , .A , T ; E , H /<. - cooTBeTCTBeHHo sap.fl.It, aHOMaJII,limt Mar

mrrmd!: MOMeHT, KRHeMaTRtJecRBJl H IIOJIHan: aHeprHSI, Macca n.mmym,c 

HyRJIOHa; _f., , R_ ..,.cOOTB8TCTB8HHO IIJIOTHOCT1, H pa.we .II.IUJ8; ? -
IIepe.1taHmd!: mmym,c, · IZ = ~ , tr= ....!S.. 

tr £ 
JJ.nsr IIapaMeTpOB II0.1.tfIPH38.l.WH p H A B aToM CJiytJae IIo-. . . . 

JIYtifllDTC.II BllPlllt8HHS! 

p = P,, { 1 + }- ,r h ~ /L, ·f} Z ~ S,'11B (e+ u;,K ~)) x 

( 

D -~ . (~ 

1 +_:!.. r'Z.n2.~2.) ·. 
. 2.5 . ' . 

. . -.f 
A- =A., (1-; Z11£P,,}{1+

2
: ~ 2 

h"-.£
2
), · (5) 

I'.It8 P,, H AO - IIOJmpH38.I.WOHH!le .xapaKTepncTmw, BwmCJieHH!le 

oes y,ieTa 3JI8KTpOM8I'HlrrHOI'O B3aHMo.neitCTBHSI. TSKHM oopasoM, 3JI8K

TpOr&U'HllTH!le .no6amtn K aMIUIKTy.n;e paccMHHSI B .naHHOM CJiytJae He Ma

Jlll H RX HeOOXO.ItHMO YtJHT!lBaT1, npH 8H8JIH3e llOJIIIPHSa.I.WOHHllX aKcne

pHMeHTOB. 

B I'JI8Be III paCCMOTpeH!l llOJIIIPHSa.I.WOHH!le .RBJI8ID1!I B KorepeHT

HOM po~emm H8CT8OWIJ,HWC tJaCTHll; Ha .II.IUJSX, 0O.1!38HH!le wrrepcpepeH-' 

~ CWl1>HOfi H O;ltHOillO!OHHOlt (npH118KOBCKOlt) aMIIJmTY.It• B SaBHCHMOC

TH OT pOJIH 8TOil HHTepcpepemnm llpOIl8CCH po~n;emm H8CT8OWIJ,HllX tiac

THD;, ROTOplle MOryT JmTH tiepes OOM8H ~OtOHOM, MOEHO pa30Hth Ha 

.n~e rpymIH. .llJin: npOIl9CCOB THna 
·, 

y.,.l-q-~f;J+i; , 'Ji z (1< r) ·f- ~ - f z (i.~r)-r r, 
N ;f ..;:·~+ r , JI "+ -;!- ~ 2 "-1- -i:. ' (6) 
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B KOl'OPHX aanpe11eH O<lH8H IIOJillCOII n0118paJAYKa, OCHOBHOlt BK:mut :S 

a,1tpOHHY1>· qacn a11nmsty,1tH .1tan npm l!HCOKBX ail:apl'wa BK.1l8Jl w -no

xooa, CIIHH-q8!'HOC!'h KO!'Oporo !8 xa, qfQ Hy ~Ol'OHS. noa!OIIY )tJm 

nponaccoB !Hila (6) CIIBHOBH8 C!PYKl'YPH 8ll8K!'POllSI'lffl!HOlt H a,1tpOHHOlt 

qacl'81 8Hllmtl'Y.1t COB1Ia,1tam1', H WC BH!8pp8p8HIUIH ,l,tODHa npOHBmt!'hCH 

B HSK8H8Hl!H f - SSBHCBJIOCl'B )tH~8p8HIUISnhHOI'O ceqemra nponacCOB 

c aenoJmpaaoBaHBWIB qac,anan 110,1,t 11anwm yrxSJIH. 

no-uuoJIY npoaBJm8l'CH HH!'e~epeHIUIH SJtPOHHOI B aneE!po11arHBl'

HOI SMIIJIHl'y)t 'Ami ,l,tH~paxnaoHmix nponeccoB, H)tyJIIHX B OCHOBHOU qepea 

O<lM8H ll01IDCOK Ilo11apauqµa, 1'~8- l'Bna 

i'f+i!.-A~,A.J+ ~ , ,krr _, fi .,L + Z, 

IV+~ ~N*f,4:;.0)-t r- y.,. r - y.,.c r i!- • 
(7) 

~M 8l'HX nponaccoB 8Jij)OHH8ff 8111l~l'J;zt8 H8 y6HB88! C pOC!OH 8H8PI'BH. 

Kpoue l'oro,cnaHOBH8 cl'pyKl'YPH a,1tpoHHol ~• anen!'poual'Dl'Hofi qac,ea 

8HIIU!y,1,t1,1 paamnamca. IlOBl'OllY<B BHPSZ8HIUI ,l,tU .1tl~P8BIUl8J.!I,HOI'O 

ceqeHJIH c uenoup1ao:sal1Hlllflf qac!'Bnmm IH!'8J>W8peHnaomme cnraawe 

Ol'Cy!'CTBYJI!, no ClUll,HO SHPYlHHH llH,l,ttlX8Hll8 BKX8Jl8 8MH!fl Ilpll

HSKOBS. 

Paanq•e B CIDIHOBOI Cl'PYK!'yp8 axenpouarlUl!HOI B 8.1tPOHHOI 

aimmt!'Y.7.t nponeccOB HII8 (7) IIPIIBO)tl!I!' K Hl'8~8p8HIUIOHlOOI ~8JC!8K 

B IIOJmpBSSlUfO!llmX xapanep1Cl'BKU. 

Hcnom.8JH npe,7.tCT8BX8lll18 rxay<lepa ,7.tJDl SHIIUl'J»l POZJt8HBH pa

SOHSHCa aa .a,1tpax itn II?DPKBSIUIB R,. N:'.peaoHauco:s, pou8DltllcH 

:s npoitecce IV+ c ~ N('l-f19-t 2 , 11oxy,m11 BJiPU8HH 

R=2 ,j_clo;,., /_dO/,_ 
1

eos,f/,-1- e/'7e,.,/_«1cs;, ] ~:j 
dt dt dt- df- . 
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' f t y 
! 
b • u a 
d 
t 

I 
1 
! 11. 
~ I 
I 
I 

'I ' . 

1 

~ 
i ,, 

t 
! 
i 
I, 
I 

~l 
,· 

KaK Blf.ZUIO ll:8 (8) • ,ItaJKe eCJ[l:I BltlI8,,It B Ce"!eHlle B88IDIJO,IteitcTBWI 

H81IOJUIPR3OBSHHHX "ISCT~ COCTSBJIHeT HeCKOJII,KO .• npon;eHTOB I ero BKJIS.n 

B llOJI!Illll:3~ MOXeT ,ItOCTlll'BTb ,neCJITKOB npon;eHTOB. Ha.lmlffle He.HyJie

BOil qiasu B BlijlaJKemm (8) 

p/,(Zo1..E., '1 2 A,z. R,z.): 2otE {--tn- A,z.R'l..-1, 
I I I . n.. 

· (A-i ,) "/2.-1-4?..J 
_J! (! +- 92. -1.//n.- A -z. ,IT,JIR 

npon;eccOB C aapSlllte!UmMR "ISCTRUaMR H8CKOJU,KO yr.,em,waeT IlOJI!Illll88-

D;ROH!!lltt aqxpeKT. MaltCW48JII>HSJI.BeJIHlmHS IlOJUIPR8OB8HHOro 8qxp8KT8 B 

npon;eccax Tmra N+ 2 -r N.,..,. Z , Y-r c -r y11--r i: MOllteT 6Hu 

J.tOCTlll'HyTa B 8KCnepweHTSX C H8f.1TpaJll,BliMl'I "!SCTRD;SMR. 

B .n,pyroM npon;ecce, 7T..,.-, .Z ➔ A_,+ Z, HHTep~peHD;WI aJieKTpo

MarmrrHoil R CHJll,HOit SMIIJmTY.It IIpHBO,IUrr K 88ll:MY'l'8JIJ,HOit acHMMeTpHH 

pacna.nalllll!XC.fl A -MeaoHOB nop.flJlKS ( d n;.,., / ;~
1 

_s /n. .L 
4. cit- /-. ,t ~ , 

I R &TOT a:MieKT o6yCJIOl!lJI8H OTJratUteM <pa8!,1 </> OT HyJI.fl. 

B § I rJI.IY npoBe,neHO BH'mCJiemre pS'A}mD;ROIDmX llOIIJ?8BOK K 

ynpyrO!'4Y e-p pacC8.fllUU), Ha MSJIHe yrJIH npa .It8T8KTE:pOBamm npOTOHOB 

OT,ItS"lll. Heo6XO,ItBMOCTb TSKHX B!l'mCJie.mrll: CB.fl88Ha C He.naBHO IIpOBe

.It8HHNMH 8KCllepRM8HT8Mll Ha epeBSHCKOM ycKOpHTeJie18•9/. 
06UtHe MSTO.ItH pac"!eTa pa.naan;aommx: llOIIpSBOK co:o;epltSTCJI B pa-

6oTax/IO, II~. IlonpaBKR BKJIJ)t{SJOT a(fqJeKTll ?-4!II'KOro TOPMO3HOro R3JIY

t{8HRfl, a1tcnepweHTWU.HO He OTJIHll::r.tMoro OT ynpyroro npon;ecca Hs-aa 

KOHe"!Horo paapememm annapaTypll. IlOCKOJiblty B8Jill"!l4H8 <p880BOI'O O67,e

Ma npon;ecca ,TOpM03HOro RSJiy"!SHWI 88BHCRT OT reoMeTplilH 8KCilepHMeH-
·,t'":, .• -·· 

Ta, paJtllan;ROHHUe IIOIIpSBKH K ll:8Mep.fl8MOMY Ce"leHlllO T8ltllt8 saBRC.flT O'l' 

aTo:lt reoMeTp:im. 
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B epeB8HCKOM aKcnepm.,eHTe nayqaJICH cneKTP npOTOHOB oT,na'IJH 

j{ . PaapemeHHe annapaT_yps. no aHeprm1 npoToHa cocTaBJIHJio 

BSJIII'lliHy IIOpH.u;K8 IOO KaB, B TO BpeMII ruut yrJIOBl,10 pa3Meps ee (AB= . . 
20 MP8.U: ) 6wm T8KOBH, 'l!TO II03BOJIHJIH O,u;HKM ,u;eTeKTOpOM CfilIM8TI, 

yq8CTOK cneKTpa "mHpRHOt1''1B HeCKOJU,KO MaB. H3yqaJI8CI, o6JI8CTI, nepe-
-z 2. -2 . 

.nruurux liMIIYJil>COB o, I95 F .s t:t .5 o, 50 F • .l{JUI pa,itHalUIOHHOII no-

npaBltH B STOM CJiyq:80 IIOJiyqeHO Blij)aJKSime: 

o = o< (- ..1l ,t;, -( - .:! -In a.., - en a ,f;z, -t - .i.. .t'n. 2.a... -
1T /2 4 · 2 

ct s S"a- a_ ~ .f. ' 
3 +Lt(t+aJ ..,.2.{-1+a)2.+2 n(1-,.a...)-t-

.,/11 ~{,t+a)-[-tl'T--(_j+ a}-t .3a.. -· + a... 2.}. x 
4(1+a) 4(1-r4-) (9) 

/} {1+a.)2. a,.. • 
--v11 / -t j .-t'-rz ( 1+ Ji-)~ (; T T) 

Clf> ---- -f O ~ - + 
0 !I M I£ 

z o (I T) + z'/;·'/_I. I) 
. M I I= CM , £ J 

m:.,or 
r.rte a,= 2MT 

me - r.,acca aJieKTpoHa; 

~ 

/77-e 

-t = fflT 

2 . . . 
l11P1<1.>< - KB8.I\I)ST MSCCH H8 .u;eKT:epyeMott Ha OIIHT8 CHCTeMH ti8CTHll 

(aJieKTPOH + q>OTOH); 

M , T , E - MScca, ltJIH8!'JAeCKM sHeprmt npoToHa OT.rtatm H 

·aHepI'K!l paocemiaeMoro eJieKTpoHa. 

BHpaJteHHe(9)cnpaBe.JtJIHBO B CJ!Yti80 IOO% -off 8/p'PeKTHBHOCTH perRCT

panim npOTOHOD. B § I rJI. IY ,It8HO Blij)allt8BH8 JtJUi pa,u.im.IUIOHHOA no

npaBKR C T!STOM 3TOff ~eKTHBHOCTH. 
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B § 2 rJI. IY npoBe.rteHa oqemta q>OHS xecTRoro nsJIYt{emm npoTo

HOB H llORS38HO, tr'l'O Bltll8.II ero B · pa,u;Ramtorume no~aBRR OR83lm88TCH 

npeHe6peJKKMo MaJmM no cpaBHemm c BRJia,u;oM TOpMosHoro nsJiyqeimR: 

3JI8RTPOHB ( ro-2 J>) • Toro l!:8 llOPHJ!KB OTHOCRTSJil>HM BSJiltlllllia q>OHO

Boro npoqecca e_.,_p~ e-r1T
0
+ p , T.e. ,It8JK8 llpH TSI<OM IIJIOXOM pas

peme,inm, Kor.u;a <pOHOBHM M91teT.6HT1> npoqecc q>OTopo,imeimR: IllIOHOB, OT

HOCRTeJil>Hrut B~a STOro (pO~B COCTaBJIKeT COTl,18 .u;oJIK npoqeHTS H 
. 0 

M01t8T He yqll:Tlm8Tl>CH IIpH o6pa60TR8 3KCIIepm.,eaT8Jil>lWX .u;awmx. 

3RcnepiIMeHTs no ynpyroMY e-p pacceHmm o6l,lt{Ho aHaJinsnpymcsr 

B Tep:r.maax 'JJ)Jyx <l>oPMllaRTOPOB, KOTQpse BXO)Vl'l' B lp()PMYJIY Posea6JU>

Ta (I2/. Blmo.u; STOI cpopMfJIH OC~OBllB88TC.fI Ha llp8,ItllOJI01temm 06 O.lU{O

<pOTOHHOM xapaKTepe 06MeHa.CnpaBS.ltJIRBOCTI, T8.1toro npR6~:witeHHH npo

BepsreTCH OTltJIOHe:imeM xo.u;a .u;RqxpepeHqRMbHOro ceqe.rum lt8lt q,ymtnmI 
OT i; _!!,,e. OT JWHeffHoro 3SK0Ha npH IIOCTOHHHOM 9 ~ . 

2 'Z. -2. 
0.u;HSKO llpH I/ ;, 2 0 F :e:s-sa 60JII,lllmC SKcnepliMeH'l'aJII,HHX OmH60K 

Ha,u;elQIOCTI, T8ROI npoBepu j'MemmaeTCH. EoJiee TOtIHM npoBepK8 B03-

Mc»ltH8 llpK KCCJl8J.tOB8Hml TB.KHX 3qxp8KTOB, KOTOpb!e npe.rtCK83Wl81lTC.fI 

.u;K8rpSMMaMK BHClll.HX Ii:Op.s:J:CROB. 3RcnepHM8HTH, B KOTOPWC cpaBHHBBllTCH 

ceqemm paccerumJI 3JI0KT})OHOB H II03HTPOHOB Ha llpOTOHe :wm H3Mepsr-

8TC.fl llOJI.R.I)K38IJ,Wl llpOTOHOB OT,ltatiK .ltJIH onpe.u;eJI8HHll BRJI8J.t8 .U:BY~ 

TOHHoro 06MeHS. B 8MII.lllfl'YJ.tY e-p paccesrmm, CBIU(eT8Jil>CTBym O MaJIOCTK 

aToro BRJia.Ita._ 3ToT pesyJil>TaT MOlt8T dHTl> o6yCJIOBJI8H Jm60 MaJIOCTbD 

Bcex .IUlyxq>OTOHHHJC a.MIIJillTY.Il; B006tge, Jm60 Ma.JIOCTl>D Tex HX ltOMdruta

.!!mm!!, KOTopse onpe.u;eJmllT pasHOCTI> cet1emm e+p Ke-pH IIOJIHPK3a

wm. 
J];.1ul pacce.f!HWI .IUlyx tiaCTHq co CmmaMJI.[ I/2 B 06111eM CJiyqae cy-

11{8CTBym 6 OTJlll1mliX OT HyJI.fI CR8JIJij)BHX aMIIJmTyJ.t. 

II 



B § 3 rJJ.IY noitasaHo, '!TO ns-sa cnemrqimw aJJeKTpo:MarmrrHoro 

B3am.10,llettcTBHJl ll MBJIOCTR MaCCH 8JJ8KTpo.aa 'llllMO He3aBncm.mx ru.mJm

TY.Il B e~n e4 - nplI6mmemmx COiq)antaeTCH ,llO Tpex. 

M1.1i' = ~;.' {o1.+ •i{er;_n,) ·f 0 A (02-.eJ), 

r,lle .t , /Z.. - KIDieMaTll'iecKBe ocn nponecca; o:; r .. 3 lll8.TPRUH IIayJIR; 

<>< t /3 ' 0 - .'JJRHettHoHe3aBRCHMHe, KOMIIJI8RCHH8 q,ymunm yrJJa 

pacce.!IHM n aHeprnn, ;a;nJI onpe,lleJJelillJl KOTOPHX Heo6xo,ItHMo mecTh He

saBRCl'IMHX H3Mepemm. 

OCHOB.HHe pesynTaTH ,llllCCepTaI.tnn ony6JJllKOBaHH B pa6oTaxfI3-I8/. 

·' 
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