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RayqeHHe·nponeccoB C yqaCTH8M <l>oTOHOB H a.itPOHOB HMeeT oonh

moe 3Jl8.qeHH8 A»R nOHHMal!HR IlPHPO,ltH aneMeHTapHHX qacTHn H HX B3aH

MOA8ltCTBHll. ~TOH-aApOHHHe nponeccu He TOnbKO CYJll8CTB8HHO pacmHpRDT 

xpyr RBneHHll, B KOTOPHX nponnneTCR cHnbHOe B3aHMOAellCTBHe, HO 

qacTo B HHX nepBocreneuuoe 3uaqeuHe npHoOpeTaer anexrpowrHHTHoe 

B3aHMOAellCTBHe, AaD~ee B8XHYD HH~OpManHD O CBOllCTBax aneueurapmx 

qacrun. 

B AHCC8PTanHH piccua.TpHBaDTCR cneAYD~e <l>oTOH-aAPOHHHe npo

neccu: 

TOPM03HOe uanyqeHHe ,,... - K830HOB npH CTOnKHOB8HHRX C npo-

'JOHaW1 

1r+p -r+t'+f'· (I) 

'POTOPOll:A8HHe OHOHOB Ha nHoHaX 

r-1- If~ tr+JT 
> 

(2) 

KOTOpoe B0nH3H p -Me30HHOro peaoHaHca TBCHO CBR3aHO C pacnaAOM 

P•'llo ; oOpa30BaHHe anexrpoH-n03HTPOHHOlt napu B JT-p -cronxuo

B8HHRX 

1i+p~e~e-+n. C3) 

OOpa30BaHHe {;,t~-J aTOMOB npH pacceRHHH llHOHOB Ha uyxnoHaX H 

~OTOHOB Ha RApax 

:If+ II~ r'_?.7-1 +fij 

r + 2-? (f J-'--)+ z . 
PaccMaTPHBaDTCR rax:re {trl!) H (Kil) - CBR3aHHHe COCTORHHR. 
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nHccepTaIUIB COCTOHT H3 BB8A8HHa, qeTupex rJiaB H 3aKJIDqeuHa. 

B nepBoR rnane paccwTpHBaeTca llOA8Jib, onHcunaDmaa nponecc 

TOpM03HOrO H3Jly,18HHB ff -M830HOB, H np8AJiaraeTCB M8TOA onpeAeJie

HHB xoacTaum i.BT - B3aHMOAeRCTBHa. 

Bo BTopoR rnane paccWTPHBaDTca nponecc ~oTopoxAeHHR nHouoB 

Ha nHoHax H fJ"d-B3aH1,!0AeRcTBHe. 

B TP8TbeR rna.Be H3y,iaeTCB B03MOXHOCTb onpeAeJieHHB 3JI8KTpo

MarHHTHUX ~Pllcll8.XTOPOB aAPOHOB H3 peaxnHH (3). 

B qeTBepToB rnaBe paccwTpHBaDTCB BonpocN o6pa30BaHHayt")i1-

aTOMOB B peaxnHaX ( 4), (5) H (1171) H (I.T)- CBB3aHHHe COCTOBHHa. 

rnaBaI 

B pe3yJibTaTe HCCJI8AOBaHHR PBAa AHarpaW ieRHuaHa, npeACTaB

JieHHHX Ha pHC.I, noxa3aHO, qTO B peaKUHH TOPM03HOro H3JiyqeHHB 

:J' -M830HOB OCHOBHYD. pOJib HrpaeT ueXaHH3M OAHOmlOHHOro OClMeHa, 

ecJIH perHCTPHPYDTCff JIHmb BHCOK03HepreTHqHue ~TOHH. ~HCJI8HHUe 

pacqeTU npoBOAHJIHCL AJIB 3HeprHH HaqanbHUX Jr -Me30HOB paBHOR 

340 MaB, npH KOTOpoR HM8DTCR HaHClonee noJIHUe 3KcnepHM8HTaJibHUe 

AaHHue, nony,ieHHUe B Ila6opaTOPHH RA8PHHX npo6neu OHffil /I/. 
nHarpamia I CBR3UBaeT H3Jly,18HH8 0, - KBaHTa C J'jf B3aHMO

A8HCTBHeM, AHarpaMMU 2 H 3 - C TOpuoxemieM f - Meaona, o6ycn_on

JI8HHNM CHJlbHUM B3aHMOA8RCTBHeM. nHarpawru 5,6,8,9 yqHTUBaDT npo

uecc nepepacceaHHR Jt - • ueaoHa. JJ.Harpawu 4 H 7 yqHTUBaDT BKJia.ll 

(3/2, 3/2) H3o6apu B npouexy7oqHOM coc:Tosmiiiv.~ Ko'.ropuR w:mo one

HH'.rb, JnCC),18,TPHBaa AHarpauw IO, II. 

nna Bll'IHCJl8HHH BKJia,lla B peaxnHD (I) AHarpawru 4, OTIH~HBa~ 

~ea oelpaaonan~e (3/2, 3/2) H3o6apu c nocne.llYDntHM pacnaAOM na 
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.,,._ Me3OH H .y-xnaHT, L!bl BOCnOJib30BaJIHCb pe3yJibTarrum aHaJIH3a M830HO

o6pa3OBaHHH npH 3HeprHH 340 Man. B pa6oTe /2/ dNJIO noxa3aHo, qTo 

B nonHoe ceqeuHe peaxn1rn .r-+p ➔T+IT°+p , panHoe ~ 0,2'.3 u6a, 

AaDT OCHOBHOR BKJlaA na H30dapHUX xaaana, OAHH H3 xoropux OTIHCU

naeTca AHarpawoR IO. OraomeaHe coorn~rcTBYDntHX ceqeHHB paBHo It/ 

_§_ = .5. ( 3p-J,, e.'\2,., ~ J.. . 
610 ~ 1tft f / ~ \ ~o 

rAe ~ ~ J,, - MarHH'.rltlle MOM8HTH npO'.rOHa H HeRTpOHa, f.- KOH

craHTa veaoH-HYKJIOHHOro B3aHMO,lleHcrBHH, I<.. , & - HMTIYJlbCN ~

roHa H '/r - Keaoua B c.n.H. uao6apu. B pa6or/2/ onpeAeneaa ne

JIIAHHa 6m • (O,I;t(),OI).10-27cu2, rorAaq.~o,5.I0-30 c>l-, qTo 

npeHe6peullO MaJIO no cpanHeHHD c axcnepuue~TaJibHHu 3HaqeHHeu ce

q 8HHSl p8aKIUIH '/TY-:, -'?' 0 Ji'? 6 ~ 0, I8 Mel~• 

nuarpaM118. 5 yqH'.rHBaer nepepacceamte f' - ue3oua, npoucxo

AHmee B OCHOBHOM qepe3 (3,3) pe30H8llc, noarouy MOXHO npHuepuo 

npHpaBHHTb ero BKJiaA K AHarpawe 7, KOTopaa CBH3aHa c ceqeHH8M 

06pa30BaHHB Q - KBaHra H H306apu C TIOCJI8,llYDntHM eij paCTiaAOM Ha 

pf . ~ uoxuo oneHHTb, CBH3HBaa ero c <££;1 , cooTnercTBYDntHM 

AHarpawe II, OTJIHqaDmeRca or AHarpaMMU 7 aaueaott ~OTOHHOlt JlHRHl'I 

. Ha ,. - ll830HHYD. ]lJIH 3HeprHll 4- = 340 M3B nonyqeuo 

s,~3,5.10-2 • 
0

BOCTIOJlb30BaBmllCL 3KcnepHM8HTaJlbHUM 3HaqeHHeuf21 

for., H BINHCJIHB pacnpeAeJleHHe ~TOHOB no HMIIYJILCY' namnH, qTo 

BRJiaA AHarpallMU 7 B xecTKY~ qacTb cneKTpa j' - KBaHTOB (K> I6o'4gB) 

npH6JIH3HTeJILHO JnB8H 0,8.Io-30 cu2. ~ no nopaAKY B8JIHqHHU He 

OTJIHqaeTca OT~ • BKJia,ll AHarpaw 8 H 9, Bll'IHCJieHHHH n cTaTH

qecxoR MO,lleJIH, MaJI no cpaHBHHD c BKJiaAOM ,llHarpaw I,2,3. 
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JHarpru.om, OilHCbmaDilllf8 peaKUl'lll 17--,.p ➔ J"-1-.JT"+p · 
CnJIOlliHU!U! mrnmn,m oel03Hal!eHI,t uyKJIOHl,J, BOJIHl'!CThll.!H-!pOTOHl,J, 

IIJHKTl,!pH!n.m JT- M830Hhl. /1/* 060311a1:meT H:JOClapy. 
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TalrHK o6paaou, B paimax paaB11Tott Ko.1ten11 zecTxaa qacTh 

crrexTpa B OCHOBHOM onpe.itenaeTCR rronDCHUMH ,ltHarpawaKH I,2,3. 
BKecTe c Teu noxa3ru10, no HHTepipepeHUHR ;rtJtarpauw I c ,ltl!arpau- . 

uaKH 2 H 3 CTporo paBHa HYXll, a HHTepq>epeHUHeR ,JtHarpruo, 2 11 3 

WXHO npeHe(lpeqI,. PacnpeieneHHO K" - KBaHTOB no HMIIYXLCY B 

c.u.u. HaqanLHUX qacTnn, BH911cneHHoe c.nouomLD ,1tHarpaUJ1H I, 11ueeT 

Ma.RCHKYM, ·nem~n B XOCTKOR qacTH cnexTpa ipoTOHOB, B TO Bpeua 

xax xp11Bue, cooTBeTCTBYD~e i11arpawau 2 H 3, y6uBaDT c pocToM K. 
AlmXHTY,Jta J' 3/f B3aHMO,JteRCTBIIJI -i6') , BKnmeuuaa B ,JtllarpaK

KY .I' llpl! aueprHH E;,. =. 340 U3B' xax oxa3MOCL' 3aBHCHT OT o.n:-

HOJI xoucTa.HTU C , H npaKTHt1ecKH He 3aBIICHT OT ')/ -KBa.n;para 

Himyn1,ca 7T -ue30Ha B c.n.H • .ltBYX ,. -l&830HOB. (l1JJ.llXIITY.1ta/f) 

lIO,ltpOClHO o6cyx,n:aeTCR BO BTOpon rnaBe). p~3ynLTam 3THX BUqHcne

HHfl, HCnonL30BaHHUe npu aHaJIH38 axcnepHMOHTllJII,HUX ,JtaHHUX /I/, • 

Il03BOnHnll OU8HHTI, KOHCTaHTY J"Jf B3aHMO,JtellCTBIIJI, OKa3aBmyDCll 

paBHOA CJ= I:,0,2. (Omuelxa cTaTHCTH11ecxaa). 

r n a B a II 

PaccuoTpeHa aJ.!IIXHTy,Jta ipoTOPOX,ltOHHJI lf - ue3oHa Ha J/ -ue-

30He, 3an1tcsimaa OT o.n:uon xoHc:raHTU. B pal1oTe I .:JI 6m1a nonyqeua 

aimnHTy,n:a nponecca (2), KOTopaa 3aBHCHT OT .ltBYX KOHCTaHT, IlOCTO

JIHHOII I\ , yqHTUBaDmen BUCOK03HepreTH'ICCKHe BKna.n:u H IlOCTOJIHHOfl 

HHTerpHponaHl!H C . YqHTUBaa nucoxoa11epreTH11ecxl!e nxna.n:u n 

npl!Clnnemrn tiH11H-'¥Y6HHI!, T.e. yqnunaa TonLKO TY nx qacTL,KoTopaa 

HueeT ClnitmllmHR paspe3 no t ,!.W nony1mnH CBll3L uel!Qly KoncTau:rrum 

;1 H C • B aTou cnyqae w nueeu nocne,n:oBaTenLnun HH3K03HCP-

7 



repittc_c:rrnn no.nxo.it, xor.na ytt11T1rnanTcn OJ1111s:anm11e ocoOennocn1 no 

Bceu uan.nen1,cTauoBcx11u nepeuenmn,. CBnsi, uex.ny xoncTanTaJ.GI ,11;aeicn 

COOTHOmem1eu 

11 r, _ _Lf= A-1(')1+ %.T!f1/e~ dY 1= c .1.f~ :Jme4
d1 (6) 

t' 7 o )I+¾ -.I r, Y+% , 

. r,11;e L\ sari11c11T OT BH,JJ;a q:iasu JT-Jl- paccenn11n - cf(µ} , 
A =/j'-eA(yYJv= . B 3TOM cnyqae B B!lpazemrn ,ll;Jlll aYIJJll1TY,JJ;ll 

. I] -f A, 9 t 4(Y) f{Y)=J A ,,,+ ~ + cJ e 
OTHOlllCHHec{:~ 3aBl!:Cl1T TOJII,KO OT BH,D;a cpasw cf(-v). C HCTIOJII,30BaHHCM 

)].Jill J(v) .JlBYX pasJ111qnux BapHaHTOB - npHdJIUCHH!l decxoneqno y3Koro 

pesonanca 11 6peiilt-B11rnepoBcKoro none,1ten11a, nonyqeno tlv = O,J2 

,Jt~ll Oc50HX CJiyttaeB. TaKHM o0pa30M, ,ltJI!l pe3onancnoro TIOBe,JteHH!l qia.

:u, He3aBHCl1MO OT ,JteTanen eij IlOB0,llCHH!l B OdJlaCTH pe30Hanca, MOll:HJ 

nonaraTI, o< = O,J2. 1Ip11 3TOM 3HatteHHH 0( B0J!Htt,!Ha /~( , 

,ltJl!l TeX 3HatteHHl1 ")/ , KOTopue ,JtOCTHraDTCll B paOoTe /I/, ueH!lCTC!l 

cnado - OT I ,ll;O I,08. Il03TOMj' npll anan113e ,JJ;aHH!lX B 3TOff 06-

nacni' 3nepnm Moxno nono:u1t1, j{Y)-;::. C . 
B oOnacTH p - Mesonnoro pe3onanca npouecc J'/1-rF//

tecuo CB.fI3aH C JJt7J' B3am.m.nel1CTBl1CM. B ,JtHccepTan.Hll CHCTCMaTH311-

poBanu ,Jtannue pa3irnttnux axcnepmrnHTOB no 3Touy B3am.io,JJ;el!c_TBl1D 11 

cBe,Jtenu K m.ipune pa.nuau,rnnnoro pacna,11;a ,,P - Me3ona. Paccuotpe

nu ,Jtannue no ~OTOpox.neHHD TIHOHOB na nHonax, cpOTOPOll:,JteHHD Til10HOB 

na nyxnona'x, ,ltBOffHOMY cpoTopOll:,ltCHHD nHOHOB na HYKJIOHaX 11 pox.neHHll 

.P - ue30Ha B KYJIOJ!OBCKOM none ll,Jtpa. 
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Henocpe,11;CTBennoe 113Mepen11e m11p11nu pacna.ii:,a f➔llr C xopo

mcn TOttHOCTI,D B HaCTO!llllee Bpeun eme He npe,11;enano, O,Jtnaxo 11MCDTC!l 

.iiamrue o pacna,11;e (J)-➔!TJ' • ooa pacna,11;a uozno CB!l3aTI, c nomm1,D 

cxeu ynnapnoi1 cm.1Metp,111 S'2i{3) 11 SZl/6) . 3TOJ.lY Bonpocy 

nocBnmenu naparpaqiu 4 H 5. 

r JI a B a Ill 

PaccMoTpena B03MO!:HOCTI, onpe,11;eneHH!l 3Jl0KTPOMarnl1TH!lX cpopu

lp8.KTOpOB npotona H If - M030Ha ,ltJI!l npeueHHTIO,JJ;OOH!lX nepe,JJ;att 113 

peaxu:im lf+/1...,.e~e-+n : 
B o.nnocpOTOHHOM npHCIJIH!:0Hl1H MaTp11tt!!!llt 3Jl0MeHT 3TOll peaKUHH 

onHcunaeTcn ,11;Harpairuoll,npe,ItcTannennoi1 na puc.2. nHarpaMW p11c.J 

noKa3UBaDT , ttTO OopHOBCKl!e ttJl0Hll ua.Tpl!qnoro 3Jl0MeHTa CO,JtepxaT 

snenpouarnHTH!l0 {popMqia.KTOPH Jr -M030Ha l! HYK1IOHOB • B paccuaT

Pl!BaeuoM nponecce, n OTJIHttne OT {floTopox,Jten11n, xna,ItpaT tteTupex-

-Huny111,ca {poTona OTJIHtten OT nynn, A_:J..)0 • BuecTe c Tell BCKTop 

nonnpH36UlllH nupTyani,noro {floTona oOna,Jtaet KaK nonepe11nuJ.G1, Tax u 

TI pO,ItOJII,HOil H cxannpnon COCTaBJI!lllllll!J,IH. 0,JtHaKO H3-3a . coxpaneHH!l 

-TOKa W,I l!CKJIDttaeM cxannpnyn KOUilOHCHTy. 

B naparpa.q:ax I l! 2 npoBO.Jtl!Tcn oomee paccuoTpenHe KBa,JtpaTa 

MO.nYJIH aMTim!Ty.JtH npouecca. ·rro1rn3ano, ttTo no yrJionuu pacnpe,JtenenHnu 

aneKTpon-no3l!Tponnoll napu pa3,JtCJIRDTcn nonepeqnue,.npo,ItoJii,uue H 

l!HTepqiepennnn npo;i;oni,m.ix u nonepettnux qacTeR m.m11J11TY,lt!l: 

/M/ 2 =f AJ[Tt{~I.~ B)(t+c.o/;9)-f rr~ J; 8)Ji/,J+ 
(7) 

+ c (w, i; e )1u/'e JVJt'-8{:J)j;, !I+ JJ(M t; 0)1fAl01vn2$CoJfl1 
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3Aecb T - OTBeqaeT poxAeHl'ID nonepeqaoro Henonapl'l30BaH-

Horo Bl'IPTYMbHoro ipoToHa, Te - npoAOnhHO nonapH3oBaHHoro 4x>Toaa, 

C onpeAenaeT nonepeqHyn nonHpl'l3a!UfD,o2) - cooTBeTcTByeT l'IHTep

cflepeH!Ufl'I nonepeqHolt l'I npoAOnbaon nonap1'13anult. IP' - nonHaa :mep

rl'IH B c.n.H. naqanbHHX qacTHl.l, e -yron p8.CC8HHIIH Bl'lpTYanbHOrO 

!pOTOHa B 3TOlt xe Cl'ICTeue, 9 - yron BHneTa 3n8KTpoHa (D03l'ITpOHa) 

B c.n.l'I. napu. Bee tJeTape tJneHa, B npmtnHne, wxHo onpeAemtTb 

3Kcnepl'lueHTanoao, npoAenaB aHanl'l3 Tl'lna !pa30Boro BHanl'l3a. Ho TaRaH 

nponeAypa npeACTaBnHeTCH cnoXHolt l'I TpedyeT donhmolt CTaTHCTl'IKl'I. 

PacCMOTpl'IM cnyqalt 'KOrAa B~pTyanbHHlt !pOTOH nHxeTcH TIOA yrnou 

e: Q • I]pH 3TOM, OlJ8B1'1AHO, B ( 7) OCTaDTCH nepBHe na tJneHa. 

TorAa B Cl'IJIY coxpa.HeHHH nonHoro uoueHTa ipopuipanop Ji -Me3oHa 

co~epxHTCR TOnbKO B npOAOnbHOlt tJacTl'I aunneTy~u. BwJl'lcneHl'IH, npo

AenaHHHe B CTaTl'lqecKolt MOAeJIH AnH 3HeprHH HatJanbHHX J'r -Ke30HOB 

paBHOll 275 M3B, DOK83UBaDr, lJTO B CetJeHHe nponecca, no cymecTBY, 

BKnaA AaDr TOnbKO 3neKTPHtJeCKl'llt ipopwtiaKTOP npOTOHa H ipopM!paKTOP 

'fr -JJe30Ha. 3aBl'ICHMOCTbl) APYrl'IX ipopuipaKTOPOB OT ~2, l!OXHO 

npeHedpeqb, qTo MOX8T cymecTBeHHO ynpOCTHTb aHanH3 3KcnepHYeHTMb

HHX AaHHHX, l'I AaTb B03MOXHOCTb onpe~enl'ITb ~Ba CBOdO~HHX napaueTpa 

(ipopuiiia,nopu npoTOHa H nnoHa), He ~enan HHKaKHX npe~nonoxeHHlt 

OTHOCHTenbHO DOBe~eHHH ~pyrnx ipopuipaKTOPOB. 

l{pl'IBUe Ha pHc.4 noRa3HBaDT Cl'lnbHYD 3aBHCHMOCTb npo~onbHOll 

l'I nonepeqaon tJacTelt cetJeHl'IH OT 3neRTPHtJeCKl'IX ipopuipaxTopoB npoTo

na H Ji -Me30Ha. HyxHO OTMeTHTb ocodeHHO CHnbHYD tJYBCTDl'ITenb

HOCTb npoAonhHOlt tJacTH aunmtTYAH K ipopwilaRTopy IT ~Me30Ha.RpH

BHe BHqHCnenu B npe~nonoxeHl'IH, lJTO cpe~HeKBaApaTHlJHUe paAHYCH 

~p""~ = 0,8 /!' . 
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RpHBuo, noKasuBaDmHe qyBcTBHTeJibHOCTb nonepeqHon H 

npO)IOJlbl!OR qacTen ru.mJIHTY )lli nponecca JT-+p ➔ tl+e-+ fl 
K 3JIOKTpOMarHHTHllM qiopuro.aicropaM npoToHa H Jt"- M030Ha. 

I2 

r JI a Ba IY 

PaCCMOTpeHO odpa30B8HHe {it:/1 aTOUOB npH CTOJIKHOBOHHH 

·qacwn.ceqeHHlJ TBKHX npo1.1eccoB ·MaJiu, O,!tHBKO, HX HCCJIO)IOBBHHe Ha 

CHJibHOTO'IHllX YCKOPHTOJISJX npe,1tcT8BJilJOTClJ B03MOZHllM, 

HcnoJib3Yll Od!l'IHOe npHdJIHxem1e, OCHOBBHHOe ua MBJIOCTH cpe,!t

Hero nunyn&ca )' -Me3oHa B aToue no cpaBHeHHD c ero uaccon no

KOR, uu. nonytrnJIH Bllpallte1me .itJIR uaTpH'lHoro ane1,.ieaTa nponecca 

/T+f ➔ (17?+1? (8) 

C odpa30B8R:IJeM 9"7-J - 8TOM8 B OCHOBHOM COCTORHHH, li3 CBSJ3H 

CO'IOHHR nponeccoB (8) H 

KOTOplllt HMeeT BH,lt 

!f+f ➔ e"+e-1-IJ, 

. J .2 rlo 
~ ~ J!f ot. llJ cit:~ ' 

ti§ 
r.ite ~ - noJIHoe ceqeHHe nponecca ( 8), cl~ 
necca (9), K.J, - 'IOTUpeX-HMnYJibC BHPTYMbHOrO 

(9) 

- CO'IOHHe npo

qJOTOHa, o( - noc-

TOlJIIHaSJ TOHKOlt CTpyKTypu, H 3aMOHlllJ B (9) BHpTyaJibHllli rpoTOH pe-

8JlbHllM, H8XO,!tHM oneHKY CO'IOHHSJ nponecca ( 8) ,ltJ!lJ aneprHH J"--Me-

30HOB paBHOlt 190 tl3B: Gr~ J,IQ-J? cu2, 

Ila CP - HHBapttaHTHOCTH cne,1tyeT, qTo (jrr)'I - aTow odpa3yDTCSJ 

B, npouecce (I) B TpHnJieTHOM COCTOSJHHH, OcHOBHOlt cxeuolt HX pac

na,1ta lJBJISJOTClJ 0Jt1 ➔ e+e- • BpeMSJ ll:H3Hll 3THX aTOMOB B JS1 -

- COCTOSJHHH paBHO z;. = I ,8,I0-12 ceK, 

I3 



B KaqecTBe cJie.JlYDII!ero npm.iepa paccuoTpeHo po:a:,lleHHe y,P,,;)'· 
aTOMOB O - KBaHTaW Ha Sl)lpax: 

f+l ~0J":>+2. (IO) 

rronHoe ceqeHlle nponecca (IO) oneHeHO C IlOMOII!bD !f>oPMYRU ITpllMa-
. /,, '½ 

KOBa. Ilpll t,'a,'7') !'fa (tr) 'J ( /(<J - :meprHSl Q - KBaHTa) 

c- :z, __L tl 1 
<vc -=YIT C o( - · . 'f l:tJ Ill) 

BpeMa J:ll3Hll ~~-J - aToMa B . f $0 - cocTOl!Hllll T 0 

. = 6.IQ-I'.3 CeK, qTO )la8T )f.Rll (;'
0 

3HaqeHll8 

(II) 

-11 
~ -=r.10 r;11,-'. (12) 

Ta.KHM o0pa30M, npll )f.OCTaToqHo OonbmllX zf ceqemrn !pOT000pa30Ba

Hllll ft,?1 - aTOMOB CTaHOBIITCSI 3HaqllT0RbHUUH. 

PaccMOTpeHu Tamre aTow,oOpa30BaHHHe '/T-11 K- Me3oHaMH. 

. ATOMU (irt-n-J Oy;r.yT pacna;r.aTbCII B OCilOBHOM Ha /l~ITO, a {K-71') -
- a Tow - Ha• K0 Tt0 • PaccqnaHu Bepo11THOCTll 3TllX pacna,lloB. H3:ue- , 

pem1e BpeueHll J:H3Hll 3TllX aTO:UOB Il03BORllRO Ou onpe;r.enHTI, )f.RllHll 

lf/T H Kil pacce11HHS1. 

OCHOBHlle pe3yn1,mm )f.HCcepTaUllll onyOnllKOBaHll_B paOoTa/4-9/, 
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