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I. ~o~opoa~eBHe nen!maasx nap aa anex~poae RBnRe!cR qHC'fO 

aneK!pO;zntHaYHqecKHY nponeccOJie KBaHTOl38fl S116.K!pO;IUIB8JIHK8 nOS:B01IH6!1! 

J3bJqHCXKT~ ero xapaK~epHCTHKH, npH STOY B6KOTOpUe HS BHX, aanpHYep, 

nonaoe ceqeBHe H cneKTp uuny~ca aneKTPOBGB OT~aqH ~;na po~eBHR 

e+e· - nap, yxe no~aB>TCR axcnepHY6HTa~aoll npo:Bepxe. 

·B BHsmeK nopa~xe TeopHH :BOSMYmeHHil po~eBHe JIJ>OBHOit napu 

OnHCN:BaeTCH c;ne~J>mBYH ;znt~rpaMYSMH 
p• p' 't+ p' p' 

p p p p 
c) . 

B nponecc· 0 e-+ eete· ~aD~ BMa~ CDte 'l16Tblpe ~arpa.MMH t COOT:BeT -
/I-5/ CT:BYB>llt'le 06YeBHbiY S!W!eK'fSY. B paBBHX pa60T8X t nOC:BHmeHHHX •" 

iJ!OTOPOllt~CHHB> e+e·- nap, HS-sa rpOYOS~KOC'fH :BbiKJIS~OK JIH60 pac
CMaTpHBaJIHCL npe~eJILHHe CJiyqaH, JIH60 HeKOTOpUMH ~HarpaMMaMH C 

caMoro Haqana npeae6peraJIH. B pa6oTax nocne~HHX neT/6- 7/ npo

rpecc 6h!JI ~OCTHr!;!YT B pe3yJIDTaTe HCOOJIL30BamiSI MeTO,Ra MoiiTe-Kap JIO • 

C noMODtDB> aToro YeTo~a :B cTaT~e 161 nonyqeao nonaoe ceqeHHe 

nponeccafe-ee+e-npH aaepmax iJ!oToaa t:v. , ue~inHx 30 Ma:B. Ho, 

KaK yKaSH:BaJIH caMH 813TOpH, TO'llHOCT~ HX pacqeTO:B 6bl118 H6:BNCOKOH. 

MopiC. /7 I llbltmCJIHJI nonHoe ceqeaue poE,lteHHH e+e-- nap npu GO~ 8 Mall 
~ . . 

(~JIB W > 8 Mall ueTo~ ~allan cJIHmxou 6o~·mue OlliH6KH) H yxasan, qTo 

pesy~TaT pa6o!u /6/ ylle1IH't1eH ll~oe. OH ycTaHDllHJI ~anee, qTo llKna~ . 



KOJmTOHOBCIWX C) H 06MeHHI:DC ~tarpaW4 B YK838HHOe CetJeHHe M&1I 

npH ~-) 8 MaB, TaK liTO B STOtt 061I8CTH npouecc xopomo OnHCHB8eTCH 

lPOPMY1I.OM EopcennHH0/4/, KOTOpan COOTBeTCTByeT ytJeTy JIHmr. 7J,Byx ;zui -

arpaw B). BliltiHCnHB BKnalJ. nocne7J,HHX ;zmarpaw, MopK nolJ,TBep;zmJI 

npaBHnDHOCTh pactJeTOB Eopcennzao. 07J,HaKo norpemnocTh aTHX BliltJHCJieHH~ 

MopKa BoapacTaeT c 3% npz W = 30 tn. 7J.O 8% npz W = 500 ln. , 

r7J,e m - uacca aneKTpona. B aToll xe pa6oTe nonyqea BK1I87J. ~tarpauM 

oeTe-f8.I1TJiepa B) B cneKTp HMllynDca 3JI6KTpOHa OT7J,8t!H ·H np0lf3B67J,6HO 

cpaBHeHHe TeopeTH~eCIWX peaynDT8TOB C 3KcnepuMeHT8JihHHUH 7J,8HHUUHe 

Ilonaoe ceqenHe <PoTopox7J,eHHH WOOHHNX nap npz ~ < 55 raB 

BnepBHe nonytJeHO B pa60Te i 61: •. 07J,H8KO Ollll'ICliW BNllHC1IeHHM no .UeTOlJ.Y 

MoHTe-Kapno B aToM cny~ae anatJHTenDHO Bume, t~eM 7J.1IH npouecca celf ~ 

napawt • 

. EopcenJIHHO /4/ BNtiHC1IHJI cneKTP 3JieKTpOH8 OT7J,8tJH, Yt1HTHB81011lHtl 

;zmarpauMu B). 

B pa6oTe /B/ nail7J,eH cneKTP no HHBapuaHTHOil uacce napu 

d.~az. J Q= ~+t- 7J.1Ill pox7J,eHHH JIJ06ott napH <PepwtonoB na <Pepwto~e 
c 7J,pyrott Maceo«. 

' 
UenDIO 7J,aaaon paOOTH llBnlleTcH TOtJHoe BHtJHcneHHe nonaoro 

cet~eHHa z cneKTpa zunynDca aneKTpoaa OT7J.atJH 7J.1IH npouecca ~e~ 

e.Ji'+.Jc. Il01IOlltHB B Hallll'IX qJOpMynax uaccy ti8CTHUU napu ;;t paBHOM 

Macce 'll8CTHUbl MHmeHH ln.. t MH nonytJH1IH T8Kllte TOtJHUe 3H8tJeHHH 

BK1I87J,OB ;zmarpaMM B) H C) B COOTBeTCTBYIOlllHe CetJeHHfi p0%7J,eHHfie~ nap. 

2.•IlpHBe)teM HamM pesyJIDTaTH. MeTO.J;OM KOBapHaHTHOrO HHTerpH

poBaHHR mnypoB/9/ aaMH nonyqenu roqnue anaJIHTHqecKHe Bupaxen~n 
;tJIR BKJia)toB .nHarpauu B) H c) B .nwp¢epennHa11bHOe ceqeaHe ot15"'"i; 
r.net:(p-p') 2.· • OHM HMe!OT BM.It*) 

!:) Mu liCnOnD3yeM MeTpHKY t B KOTOpOM KBa)tpaT ~ - B6KTOpa p 
pa:DeH r~= r:--,L . 
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. 
~6i = ~rtcJ.!.{~ -zxMru.(t +r'-J+t. (t (1-zr:&'+ Rol + 
Pt t."'t~ Rt~ ~ L' . R 

+ \~:(5f'1 ~o+lt+tlK~,- ~1)] + Jo[u.~,1-t0 + t{lr1+t-r1~o))- · 
(I) 

-
2i~( 1 r'(t+ t,J + R: (i-zr'l) + ~ ll~t "'(sr'+a.(zr'-il•!a! (•hj,- \f"~ 

+ l1 ~l~;.-zt)- ¥~[1+ ~· l] - ~·(I.+{ I,) [ll(!"+~ )- x.t]} , 

r~e dl - nocTOflHHSfl TOHKOM CTPYKTypa, 

'/1... = r.l(. I u.. = ZP\1+t I x! ~ 1 - Ltf'l.~t~(l'.o1tltl+)L~tt-~~t-~:J-1, 

o 1 ..,1 o 1.1 .Lo J = 1e"'1+X'IW 
no= - A"" • 1\ = 1r -"j; 1\.o , o z. i- X It\ , 

~~fQ,- ff . ) ~ ('[Q· + « ) ] 
+ 'f \{i- Vit~W - 't' fQ -Vi X~W 

Q. :: ~rt-t I \ :: - t I 

~lx) - ~YHKUKH Cneaca ; 
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.;;~:.:··· 
r· 

r~e a.,:: ~rl I ~1 = Z)l +t '. K2. = l11Zo- Q.1 

f 

J1. = i [t~1- o.1l f1r1: eh ikQj + «; 'l.w. 
V&i- Q.1 - ~ XM 

c · ~ I ~ t 1 ). S tvt" + Z ~ z.- :Yl 1 
)o : j. \~ - I 1: X,_ 1. 'JL + I . 1 

(2) 

CpaBHeHHe ¢opuyna (I) c pesynL:ra:rou EopcennnHo/4/ noKasaBaer, 

t.ITO OHH coBna~allT, ecJIH nocne~mdt nepen:~~:ca:rb B KOBapHaH:rHott ¢opMe 

H BNpa3Hib CO~eplta1J1RCCH B H6M HHTerpaJIN t.Iepe3 ~YHK~RR Cnenca. 
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. 
C nOYOiltDlO tmCJIOHHOro HHTerpHpOB8HHfl Ha 8BM C!IOKTpo:a*) : H 

f~ w aaWJIH HHTerpaJI:LHHe ceqeHHB : 

I) ~H Yll>OHHHX nap :a oe5nacTu saepl'Hit <J?<>Toaa K= J;:l 
K~: ~I<-' 501/ 

(\f=~Y) ~=2(1/+1f)) I 

2) ~fl SJIOKTPOH-nOSHTpOHHHX nap B OC5JiaCTJ4 SHOPI'H~ 

4 ~ K ~ soo • 
l!HCJIOHHHO peayJI:LT8TH npBBe~eHH B .TaCIJI. I H 2 • 

llpH SHeprHHX '!lJOTOH8, CIJIH3KOtt K noporaM, loW noJiytmJIH aH8JIHTJ4 -

'IOCKHO BHP8llt6HHH ~Jilt HIITerpaJI:LHHX ceqeHJdi t KOTOpHe HMOlOT BH~ 

r~e r; - KJiaccHqecKHtt pa~yc qacTHUlil wmeau, pa:BHH~ 

W-~: - noporonaa aaeprun, pa:aaan l.c)l {I+ 1{f} • 

H) CneKTp <Jffr/J.Ql-6HJI TaKllte H~MH BHtmCJieH B COBnaJI C pesyJI:LT8TOM 

pa60TH /S/. 
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~op.uy.nu (3) u ( 4) :~tam :BKJIS:ltH ;~tHarpaw :B) H · c) :B noJIHoe 

oeqeBHe WOTOpOZ;lt6HHfi .nmdol napu wepMHOHOB na wepMHOHe B6JIHSH nopora. 

;llJIH pOE;ltCHHH Ha a.neitTpoae e+e-_ napH, no.naran .)i: tn.., DOJIY'IIHU 

wop.uy.nyBopceJIJIHHO 

68:: o(fOL w (K-Ifj (5) 
I 

(6) . 

(7) 

(8) 

3. Hs T86H.I 'BH;ltHO, qTO BSWH pesynbTSTH ;ltJIH MDOBHHX nap 

cHnbHO pacxo;~tHTCH o pesy.nDTaTaUH pa6oTH 16/(pasHHua B ~c.nax npuuep

ao sa 5 nopH;~tKO:B). B npe;~te.nDHHX c.nyqanx 6.nuaKHx K nopory H oqeH& 

6onbi!WX ( w >> "'!z.)auepmltt ( - KBaHTa y sac uueeTcH no.naoe cor.na

cue ~CJICHHHX pesyJID~STOB C no.nyqaHHHMH BHme BHP8E6HHHNH.(7)- (8) 

H WOPMYJIOI (2.22) pa60TH / 8/ COOTBeTCTB6HHOe 

;llJIH cnyqafi pOE;lt6HHR a.neKTPOH-DOSHTpOHHHX nap, K8K BH;ltHO HS 
~ . . 

ta6HHUH 2,aaMH no.nyqeao cor.nacue c pesynDTSTOM Bopce.n.nHHO c TOqHo

CTDID ;ItO Tp6TDero SH8K8. 

B SSKJIIDqeHHe OTM6THM, q~o B 6y;~tymeM, DPH HSJIHqHH nyqKOB 

. (.- KBaHTOB BHCOKHX aaepma (Icf- ro3raB), npoueccu (e .... ee:e
(c yqeTOJI pa;ltHSUHOHHHX nonpaBOK) MOryT 6HTD HCDOJIDSOBSHH ;ltJIH DpO -

BepKH KB8HTOBOa a.neKTpO;nHHSMHKH Ha MSJIHX paCCTOHHHHX. B HSCTOHmee 

BpeMH C STon U6.11DD HSPH:ltY C H6KOT0p~MH ;ltpyrHMH npqueccaMH qacTO 
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zccne~eTcH woTopox~eBHe nap na H~pax yrnepo~a, noaBOJIHD~ee no -
' l nyqaTD ~OCT8T0qH0 60nDmH6 3HaqeBHH HHB8PH8HTHOtt H8CCH napu (~m~ 

~f'tJ(Y. - m ).t. )'. O~aaKo B aToM cnyqae lU.teJOTCH Tpy~aocTH, cBaaaanue 

C yqeTOM CHnDHUX B3aHMO~ettCTBHtte 

MN BHpaEaeu 6Jiaro~apHOCTD C.M.EHJI6KbKOMY H B.r.rpRmHHY aa 

noneanue o6cyz~eBHfi aaTpo~ux a~ecD BOnpocoB. 
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PyKonHCb nocTynHHa B H3~aTenbCKHR OT~en 

6 aBrycTa I969 r. 
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Tac5mu~a I 

w 
6i K=- 100c. WI 

Kt !':roo O,.I45.I0-5 o, 724.!0-5 

Ki: + !000 . 0,!35.10-3 0,655.!0-3 

Kt + !0000 0,938.10-2 01367.10-1 

2,5 " 0,323.10-I 0,930.!0-I 

3 " 
01870.10-1 0,196 

4 t 0,224 0,319 

5 v- 0,360 0,380 

6 ~ 0,487 ., 0,4!2 

7 r 0,604 0,429 

8 if o,nr 0,439 

9 If 0,808 0,442 

10 t o1898 0,443 

20 -.:- 1,.517 0,399 

50 ..,. 2,325 0,891.10-I 

II 



Ta6Jmua 2. 

~HTerpam>Hlle cetieHHH npouecca ~ e ~ e. e.+ e- (I M6 ) 

w 
K=-m 6i 10 6;: 

4,01 0,146.10-S o,8os.ro-5 

4,05; 
-4 o,I95.I0-3 

0,365.10 . 

4,10 o,149.I0-3 o, 760.10-3· 

4120 0,603.10-3 01286.10-1 

4,50 o,383.ro-2" 0,246.10-I 

s,o 0;155.10-1 01455.10-I 

6,0 0,589.10-1 O,II6. 

870 0,!95 0,230 

1;0 0,383 0,302 

20 r,I87 0,410 

30 1,838 0,408 

50 2, 77 0,368. 

100 4,14 0,285 

200 5,55 0,203 

500 7,40 o,II9 
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