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§ 1. BBell.eHne 

Ilpouecc o6pa30B8Hllil aneKTpOH-noanTpOHHbIX nap aapgJKeHHblMH 'IBCTH

fl-8/ 
naMn nayqancg B pillJ.e TeopeTn'IeCKHX pa6oT • Bnepm,ze ce'JeHne npo-

necca 

e 

(1) 

/1/ 6hmo · Bh111ncneno Ba6a B npn6nmKemrn Bai!:naeKepa-Bnm,gMca • Bonee 
/3/ 

.tleTa~ao peaKung { 1) 6hma paccMoTpeaa B • Ilpouecc o6paaoBaHng 

Ce+ e 7 -nap aneKTpOHBMll B none aTOMHhlX aneKTpOHOB He BbI'IHCngncg. 

PeaKilHil (1) nccnelJ,OBanacb SKcnepnMeBTaJibHO B HeCKOJibKHX ll.eC9TKaX 
/9/ 

pa6oT { o6aop ll.BH B ) • IlO'!TH BCel'lJ,a peaynbTBTbI OnbITOB cpaBHHBanncb 
~ B 6 /1/ 0 

C Teopnen a a • CHOBHOH SKCIIepnMeHTBJibHOfi TPYll.HOCTblO npn orrpe-

ll.enenmi Ce'IeHng (1) gangeTcg Bblll.enemre «poHOBbIX co6b1Tnii, B03Hl!Kmnx a 

peaynbTaTe KOHBepcnn TOpM03HbIX )' -KBaHTOB B BeIIIeCTBe {nceB.t{OTpn

ll.0lrrbI): 

(2) 

(3) 
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CeqeHne TOpM03Horo nanyqeHHH npnMepHo B 100 paa 6ollbme ceqeHnH npH-

Moro o6paaoBaHHH 
+ --

( e e >-nap sneKTpOHaMH. HMeeTCSI HeCKOIIbKO SKCnepn-

MeHTOB, BblilOnHeHHbIX c nOMOllibIO sneKTpOHHOH MeTOJlllKll B o6naCTH SHep

rnii sneKTPOHOB Hll)Ke 1 fsB, peayllbTaTbl KOTOpbIX cornacyroTCSI c Teopn-
Jl0,11 / -

en 

B o6naCTll sHeprnii sneKTpOHOB E O -:: -1 fsB cymeCTBYIOT TOIIbKO ..:taH

Hbie, nonyqeHHbie C IIOMOllibIO MeTOJllIKll HJlepHbIX 8MYnbCHii, o6nyqeHHbIX 
/12/ 

KOCMnqeCKHMll nyqaMH (HanpnMep, ). IlonyqeHHbie 3HaqeHHSI ceqeHnii B 

/1/ 
3-4 paaa Bbime, qeM npeJlCKa3bIBaeT Teopng Ba6a • 

- /13/ . u 

ABTOpbI pa60Tbl rrpoaHanH31IpOBann MeTOJlllKY ll3MepeHHll ceqeHHSI 

peaKunn ( 1 ) B HJlepHbIX SMYnbCHBX n rrpnmnn K 3aKnroqeHnro, qTo HMeeTcH 

paCXO)KJleHne Me)KJlY Teopne:ii ll SKCIIepnMeHTanbHbIMll pe3ylibTaTaMn. C 
u · /14/ 

Jlpyron CTOpOHbI, B pa6oTe o6pamaeTCSI BHHMaHne Ha TO, qTO· BO Bcex 

STIIX pa6oTax CTaTHCTHKa oqeHb Mana ( 60 co6bITHH _ Tnna ( 1 ) , ( 2) , ( 3) ) , 

ypoBeHb ¢t>Ha BblCOK ( • 80%), II HeToqHOCTII B II3Mep0HIIH SHeprlIII nepBIIq

HbIX sneKTpOHOB Ben1IKH. B CBSl31I C STHM SKCnep1IMeHTanbHbie peayllbTaTbl 

CTaBHTCSI nOJl COMHeHIIe. 

TaKHM o6paaoM, B HacToHmee BpeMH npouecc o6pa3oBaHIIH (e+e-}-nap 

sneKTpOHaMII nnoxo II3yqeH KaK SKCnepnMeHTanbHO, TaK II TeopeT1IqecK1I. 

IlosToMy npeJlCTaBnHeT HHTepec AanbHeiimee 1IccneAOBaH1Ie sToro npouecca. 

§2. MeTOJlHKa· 9KCnepn:MeHTa 

06pa30BaHn:e<e+e7-nap s~eKTPOHa_MH~H3yqanocb C IIOMOllibIO 24-nn:TpO

BOH nporraHoBoii nyabipbKOBofi KaMepbI nB3 OHSIH, noMemeHHofi B MarHn:T

Hoe rrone HanpSl)KeHHOCTbIO 14,3 Kraycc. KaMepa o6nyqanacb nyqKoM rr- -

Me30HOB 1
( - 90%). µ-· -Me30HOB ( .. 8%) li sneKTpOHOB ( - 2%) C p C = 

=4,00 + 0,06 fsB /l 5-l 7 / 

4 
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IlpaBIIna rrpOCMOTpa cTepeOCHilMKOB BbI6paHbl TaK, qTo6bI IiCKnIOqllTb 

¢oH co6bITilH, CBH3aHHblH C 
TT- -Me30HaMil. OKoHqaTenbHO oT6npanllCb cny-

qan, YJlOBneTBOpSIIOWile cneJlyIOWIIM Tpe6oBaHIIHM: 
- . 

1. PaccToHHile ( e +e -) - napbI oT nepBIIqHoro cneAa Ha neBOM n rrpa

BOM CTepeoKaJlpax JlOn)KHO 6hITb MeHbme, qeM 200 MK ( lli!Ipl!Ha cne}la coc-

TaBnHeT "' 70 MK). 

2. 3neprllH nepBIIqHOH -q_aCTIIUbl E ~- 1250 MsB. B ToqKe o6pa30BaHIISI 

(-0 < I
O 

) • 
( e+e-l-napbl HeT II3noMa Ha nepBIIqHOM TpeKe . -

3. 3HeprHH ( e + e-l-rrapbI Ey .?. 10 MaB II sHeprlIH sneKTpoHa H rroall-

TpOHa E + II E _ _?,2 MsB. 

4. Yrnbl MelKJlY OCbIO (e+ e-) -rrapbl II rrepBIIqHblM cneJlOM 01,y < 5 ° . 
Bcero npoCMO'l'peHO OKOllO 25 TblCgq KaJlpOB n OT06paHO 451 co6b!TIIe. 

Beeb MaTepIIan rrpOCMOTpeH }lBaJKJlbl II s¢¢eKTIIBHOCTb JlBOHHOrO npOCMOTpa 

oKaaanacb paB!J:OH t =96%. 

B 80% co6bITHi1 ( e + e 7 -nap bl 6blnlI IIJleHTH¢1IUIIPOBaHbl no IIOHH3aUIIII, 
--- ·/18/ 

c6pocy aHeprn:n, 
8 -sneKTpOHaM n: no COOTHOWeHHIO rrpo6er-aHeprHH 

3Heprn:n qacTIIll orrpenenHlllICb C yqeTOM HOHH3aUIIOHHblX 
li pa.!lHaUHOHHblX 

cocTaBnHIOT /19/ . -IIOTepb • Oum6KH B orrpeneneHIIII · SHeprHII e + n: e 

(10-20)%. 

OcHOBHblM ¢oHOBblM rrpoueccoM HBnHeTCSI TOpM03HOe nanyqeHHe sneK-

TpOHOB, conpOBOJK)laeMoe KOHBepcneii y -KBaHTOB B ( e + e -)-rrapbl B6mI-

3ll nepBIIqHoro TpeKa. TTpn He6onb!IIIIX nnnHaX KOHBepCIIlI ( £ :; 9 CM) MOJK-

HO rrpeHe6peTh 
yrnoBblM pacnpeneneHHeM TOpM03HbIX Y -KBaHTOB 

< a .. m c 2 _ .. 
E 

HOBB rrporraHe 

-4 i20I 2.10 pa/l. ) , MHOrOKpaTHblM pacceHHIIeM sneKTpO-

( 
2 - 7 f s 2 ) /21 / . a 
8 

.. 10 CM II lIX arrnpreTH"!eCKllMII no-

TepHMII. B STOM np1I6n1IJKeHHII aneKTpOH rrocne H3ny"leHHSI 

JKeTCSI no OKPYJKHOCTll C paAHYCOM R = K ( E - Ey). rne K 

AllSI H =14,3 Kraycc. 

y -KBaHTa JlBll-

-=0,23 CM/ Mas 
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p aCCTOSIHlle Me)KJJ.y OCblO ( e + e -- ) -nap bl II OCblO nepBHTIHoro cnena 

0503HaTIHM Tlepe3 e • flonO)KHM e> 0 , eCllH BeplllHHa (e+ e-·)-napbi ne

)KHT, BHe OKpy)KHOCTH ( R ) H e < 0) ecnH OHa HaXOJJ.HTCSI BHyTpll ( R ) • 

YtfHTbIBaSI cnenaHHbie Bblllle npu5nH)KeJIHSI, nonyTIHM 

e .. e 2 

2R (4) 

0'leBHJJ.HO, ·,•ro )J.nSI !pOHOBblX npOUeCCOB ( 2), ( 3) BenH'lHHa e H'.1,1'.eeT IIIH-

pOKOe pacnpeneneHIIe (t t O ) , B TO BpeMSI KaK JJ._nsi npouecca ( 1) e ... o 

ecn11 He paCCMaTpnBaTb Olllll50K II3MepeHnii. Ce'leHIISI TOpM03Horo uanyTle

HIISI aneKTpOHOB H <pOT005paaoBaHHSI ( e + e - >-nap B aemeCTBe xopo1110 H3-

/22-27 / 
B0CTHbl • 3To o5cTO.HTenbCTBO noaaonsieT KonnTleCTB0HHO Bbl)J.0llHTb 

npouecc np.HMOrO o5pa30BaHH.H (e +e-)-nap B o5naCTH e "' 0 • 

Eb1na paapa5oTaHa cneunanbHaSI MeTOJJ.HKa H3MepeHHll oceii OJJ.HHOTIHblX 

• ( + --, . . /9/ 
cnenoB H oce11 e e -nap B nyabipbKOBbIX KaMepax • 11aMepeHHSI npo-

BOJJ.IWHCb Ha MHKpOCKOne MEI1-9 c OKynsipHblM MHKpOMeTpOM ( 15 x6,3). 

0JJ.HO. neneHHe MHKpOMeTpa COOTBeTCTByeT 1,83 MK Ha Kanpe. y Bem1T1eHHe 

OilTHTl0CKOll CHCTeMbl KaMepbI. paBHO z =10 ~ 0,4. Dnsi Ka)KJJ.Oro OT05paH-

Horo C05bITHSI H3Mepsinacb BemI'lHHa e Ha n0BOM ( e ) H npaBOM ( e ) 
n · n 

CTepeoKanpax. C noMOIUblO .llBYX aeaaanCHMblX ll3MepeHllll Ha pa3Hb1X yTlaCT-

KaX cne.llOB 'laCTHU na (e +e-)-napbI H nepBnTIHoro aneKTpoHa 'onpe . .lleneHa 

Olllll6Ka CT e = (2,1 ,I: 0,2) JJ.en~ 11cnoJib3yeMbie JJ.m!Hbl y'laCTKOB cne.[lOB 

COOTBeTCTBOBanu 2-5 ny3blpbKaM. BbICOKaSI TO'lHOCTb onpe,lleneHHSI BeTT!I''.11-

Hbl CBSl3aHa C ManbIM paa5poCOM ueHTpOB ny3blpbKOB BOKpyr HCTHHHC>ll Tpa-

/28/ 
0KTOpHu 'IaCTHUbI H TeM o5CTOSITenbCTBOM, TITO pocT nyabipbKOB B He-

50nblllOM 05'beMe KaMepbl npOHCXO.llHT npll 0.[lHHX II TeX )1{0 ycnOBHSIX ( 0 e 
COCTaBnSleT .. ¼ OT lllllpHHbI TpeKa). 

6 
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180 
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100 I ·I I 446 CA y-iae B 

80 

60 

40 
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-100 -80 -60 -40 -20 0 20 60 

P11c.l. 
f11cTorpaMMa pacnpe.lleneHHSI OTo5paHHblX co5hlTHll no aenH'lHH0 

a .. e - e . 
n n 

f11cTorpaMMa pacnpeneneHHSI oTo5paHHbIX co6b1T11ii no aennT1nHe A= 

= e - e noKa3aHa Ha puc.1. B O~HOBHOM1 C05bITHSI HaXO.[lSITCSI B HHT0p-
n n · 

aane \L\\ ·< 10 .[len (358 cnyT1aea) c ii = (0,2 :!:,_ 0,2) .[len. Ho A= 3,1 .[len. 

C ,llpyroii CTpOHbl, ,llnSI cl>OHOBbIX co5bITllll (2). (3) B0nHTIHHa A BblTIHCneHa , 

C yTleTOM yrnoaoro pacnpe,lleneHHSI TOpM03Hb!X Y -KBaHTOB H onTHTl0CKOll 

CHCT0Mbl KaMephl. flonyTleHO, TITO COfihlTHSI C e ~ 100 nen • .llO~Hbl H~0Tb 

IA\:~ 2,8 nen.TioaTOMY cnyTlan c ~L\.\ -~· 10 nen.MO)KHO cT111TaTb cnyT1aiiHbIMH 

HanO)K0HllSIMH (e +e -, -nap Ha TpeKH nepBHTIHbIX '!aCTHU, B OCHOBHOM, ,,- -

7 



----~ ..• 

+ -· Me30HOB. TaKHe ( e e ) -rrapbl B03HHKalOT B pe3yJihTaTe KOHBepCHH Y 

KBaHTOB, o6pa30BaHHbIX BO BXO.llHOM OKHe KaMepbI, K_OTopoe COCTaBJISieT 

.. 0,3 pan. e.llHHHUbl .llJIHHbI. IIpn rrpoCMOTpe Haii:neHO 8(10) BTOplltJHbIX SI.llep

HbIX B3aHMO.ll0HCTBHH Ha rrepBH'IHOM TpeKe 3a BeplllHHOii: ( e+ e - ) -rrapbl .llJISI 

co6hITHH C I~ I y 10 .ll0JI. H 3 ( 40) B3aHMO.ll0HCTBHii: nnsr cnytJaeB C l~lSlD.llen. 

( B CK06Kax y'Ka3aHO Q)KH)laeMOe 'IHCJIO SI.ll0pHblX B3al{M0.ll0HCTBHii:, ecnn rrep

Bii'IHbIMH tJaCTHUaMH SIBJISilOTCSI IT -- -Me30Hbl) • 
• I 

fHCTOI'paMMbl pacnpe,lleJieHHSI oTo6paHHblX co6bITHii: 110 B0JIH'IHHe g n 
·n g noKa3aHhI Ha pnc.2. l-13 pnc. BH.llHO, 'ITO co6bITHSI c I~ I 2:10 .llen. 

II 

HMeroT paBHOMepHoe pacrrpe.lleneHHe no g ( cnytJaH c I d I · .?: 10 nen. Ha 

pnc. 3a111TpHXOBaHbi). 

B nanhHeii:111eM Mb! orpaHH'IHMC,r paCCMOTpeHHeM C06bITHii: C '~30.llen, 

TaK KaK B o6naCTH g >30 .[len. HMelOTCSI cnytJaH, KOl'.lla ' y -KBaHT o6pa-

30Bancsr BO BXO.llHOM OKHe KaMepbI, 'ITO 3HatJHT0JlhHq yCJIQ)KHSieT aHaJIH3 3K

cnepHMeHTaJlhHOl'O, MaTepnana. 

AHaJIH3 B03MQ)KHbIX qJOHOBbIX co6bITHii: IIOKa3an, 'ITO IIPHM0Ch cnytJaii:

HblX HaJIO)K0Hiiii: ( e+e-') -nap, TOpM03HOl'O H3nytJeHHSI IT-'- , µ- -M030HOB 

H Heyrrpyl'HX SI.ll0PHbIX B3aHMO.ll0HCTBHH IT - -Me30HOB COCTaBnsreT •3% co-

6hITHii: THIIa (1), (2), (3) c li\l:5 10 .llen.n g ,$ 30 .llen. 

IIpHM0Ch BTOpH'IHbIX sneKTpOHOB C E 2:: 1,25 fsB COCTaBnsreT ( 1, 1 + 

0,6) % 'IHCna sneKTpOHOB B IIy'IKe. 

§3. Pe3yJlhTaTbl 3KCn_eplIM0HTa 

P acnpe.lleneHHSI 
dEy 

dN 

-rr· II 
dN 

.llJISI qJOHOBblX rrpoueccoB (2), (3) 

• /22/ 
Bbl'IIICJISIJIHCh IIO qiopMynaM BeTe-faHTnepa C ytJeTOM 3KpaHiipoBaHRSI. 

/23/ 
SI.llpa aTOMHbIMii sneKTpoHaMR H norrpaBOK K 6opHOBCKOMY 11p1I6JIH)K0HIIlO • 

CetJeHIISI TOpM03HOl'O H3JIY'l0HIISI sneKTpOHOB H qJOT006pa30BaHRsrJe+ e ,-nap 

8 

I 

N 

125-

100. 

15-

501 

25 l 

N 

125 

100 

75 

50 

25 

-84 

446 c-1y-ae8 
a) 

·~~ 
ii'q 'Fit= I= J&v ' • ~ 
-b8 -52 -3b -20 -:-4 12 28 44 fIJ 76 92 _£, 

~] 

446 c11y4aes 

6) 

12 28 44 6J 76 

Pnc.2. 
fHCTO!'paMMbl pacrrpe.lleneHHSI OT06paHHbIX C06bITHH no B0JIH'IIIH0 e a) 

H g 6) • 
11 

II 
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B none aTOMHhIX :;meKTpOHOB 6hmll BbI'lllCneHbl no Teopiiu ·Yunnepa II nsM-
. /24/ _ 
6a c BBeneHHeM nonpaBoK Ha paaHOCTb pacnpeneneHHH nepenaHHhIX 

/25/ dN dN 
IIMnynhCOB aneKTPOHY II IlpOTOHY • PacnpeneneHHSI -:,;-, n -· ycpen-

. d~ dE - . y 
HSlllllCb no TeopeTHqeCKOMY cneKTpy SHeprnH sneKTPOHOB B pa3HbIX TOqKaX 

/29/ 
sqxpeKTHBH·oro o6'l>eMa KaMepbI • CneKTP SHepruii: sneKTPOHOB Bb1qucnsm-

CSI C yqeTOM nx SHepreTH'IeCKllX noTepb BO BXOnHOM OKHe KaMepbI, MOHll

TOpHbIX cqeTqHKaX II T.n. (cyMMapHaSI TOmIIHHa BemeCTBa COCTaBnSieT t =0,4 
· dN 

pan. ennHIIUbI). TionpaBKll, KOTOpbie 6hmH BBeneHbl B pacnpeneneHlle ---;rf'" 

dN 6 6 -ll __ E __ , B CBSI3H C paanuqHblMH npH nH>KeHHSIMII Il OIIIH KOH ll3Mepennsr Be-
d y . 

nnqHHbI e , B o6nacTH I.< I {I~ 3 0 e = 6 nen) COCTaBnSIIOT •3%, a B 06-

nacTH II ( 6 !;; g . !;; 30 nen) - .. 1 %. Bee BbJqncnemrn npoBonnnncb. Ha 3BM 
_ dN dN 

11 cyMMapHaSI OIIIII6Ka B BbJqucneHHII «!JoHOBbIX pacnpeneneHllll ~- n ---,· 
. d~ dEy 

o6ycllOBneHHaSI HeTOqHOCTbIO TeopeTH'IeCKHX cetieHllli (2), (3), ne npeBbIIIIa-

eT 5%. 

dN 
P accqnTaHHasi: KpnBasi: ~ 6bma HopMnpoBana Ha qucno aKcnepn-

MeHTanhHO Haii:neHHblX co6h1Tllll B o6naCTH II , rJle HaXOJlSITCSI TOnbKO q>o

HOBbie co6blTHSI. rucTporpaMMa pacnpeJleneHHSI OTo6paHHbIX cnyqaeB c 

1 0!;; Ey !: 810 M:,m u 1,25 s. E S 4 raB IlpHBeJleHa Ha puc.3. TiyHKTHpOM no

Kaaana TeopeTaqecKasi: rucTporpaMMa. 11a pnc.3 BHJlHo, 'ITO TeopeTHqecKoe 

pacnpeJleneHHe xopoIIIo onnChIBaeT aKcnepuMeHTanhHbie JlaHHbie B o6nacTn II. 

C Jlpyroii cTopoHhl, B o6naCTH I ( I {I !S. 6 Jlen.) HM q>oHoBoii Kp11aoii 

IIMeeTCSI 64 co6hITH_SI, KOTOpbie CB.R3aHbl C npoueccoM DpSIMOrO o6pa30BaHIISI 

( e + e -,_nap. 

rncTorpaMMa pacnpeneneHnsr cnyqaea Ha o6nacTn II no aHepr1rn:M 

( + - dN 
e e > -nap xopoIIIo cornacyeTcsr c BbltincneHHhIM pacnpeneneHI1eM '7E"" 

y 
(cM. pnc.4). 

qncno nepantiHhIX aneKTpoHOB onpeJleneHo na o6nacTH . II n COCTaB-

nsi:eT No = ( "\,8 + 0,3)% Bcex qacTIIII a nyqKe, qTO COBuanaeT c naHHbIMil 
- /17/ ,/16/ 

npyrux SKCIIepnMeHTOB: No = (2,3 + 0,4)% u No={2,2 + 0,6)% • 

10 

:\: 
' I 

ii 
1, 

•'i 

I 
d 
j! 
l 

:t 

,.\ 

\ 

I ._\ 

·i-: , I 

' ~ ~ 

Pnc.3. 

N 

60 
I I I 22 7 C06WTlflt 

40 

j ~ 
20 

-6 -e 2 6 10 14 -:8 22 26 30 34 J [~] 

rncTorpaMMa pacnpeJleneHIISI OTo6paHHhIX co6bI'l'HH no Ben11q11He 
dN 

TiyHKTnpoM npuaeJleHo TeopeT11qecKoe pacnpeJleneHne --;iY 
nponeccoa (2), ( 3). · 

e. 
JlnSI 

BenuqnHhl No nnsi: paanutiHhIX rpaHI1qHbIX aHaqeHnii E y H E c~r11acy10r

csi: MeJKJly co6oii: a paMKax OJlHOKpaTnoii: OIIIH6KH. 

3KcrrepnMeHTanhHhlii: cneKTP SHeprnii: nepBH'lllbIX :;ineKTpo11oa xopowo 
/22,24,29/ 

orrucbIBaeTCSI TeopeTnqecKIIM pacnpeneneHileM ( CM. pnc.5) • B 

OT06paHHblX co6hITllSIX IIMeIOTCSI cnyqan, CBSl38HHbie C nponeccoM: 

11 



PHc.4. 

N 1 r·•·· 

r 
3Q ---1---

21 

10 L I : - , 
10 110 :310 

6:s 1-~ 30 9"4-
92 co41,mn1 

510 810 E 'if [f,,faeJ 

fHcTorpaMMa pacnpe.neneHHR co6hITHfi e:a o6nacTn: 6~t-s.,ao .nen. no 
:,mepr1m (e+·e-) -nap. IlyHKTHPOM II~Ka3aHO TeopeTH'leCKOe pac

npe.neneHHe ~- 1:tnn nponeccoB (2), (3). 
dl'..y 

-· + -
11 ( I-' ) + z: ➔ 11 ( I-' ) + Z + e + e • (5) 

B CBR3H C 3THM HOPMHpOBKa TeopeTH'leCKOfi re:cTorpaMMbl Ha pHc.5. npoBe

.neHa .nnn o6nacTH 1,25 ,S, E ~3,25 fsB. 

TaKHM o6paaoM, cornaCHe TeopeTH'leCKHX H 3KCnepHMeHTa1IbHbJX pac-

npe.neneHHH JlllR qJOHOBblX npouecCOB (2). ( 3) Ii NO C npyrn:MH 3KCne-

pHMeHTaMH cny~HT .nonOllHHTenbHOH npoBepKofi Harnett MeTOJlllKH •. 
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P11c.5. fHCTOrpaMMa pacrrpe.neneHHR OTo6paHHbIX C06bITHH no 3HeprllRM nep
BH'lHblX 3lleKTPOHOB. IlyHKTHpOM noKa3aHa TeopeTH'leCKaR rHCTorpaM
Ma , KOTOpag HOpMHpOBaHa Ha 'lHCllO cnyqaeB H3 o6naCTll 1,25 $, E ~ 

$_ 3,25 fsB. 

· Ilepefi.neM K orrpe.neneHHIO ceqemrn npnMoro o6paaoBaHHR ( e + e 7 -nap. 

nng cpaBHeHHR 3KCI1epHMeHTanbHbIX peaynbTaTOB C TeOpHeH yno6HO HCIIOllb-' 

3OBaTb BellH'IHHY a T • rrponopuHOHanbHyIO cyMMe CetJeHHll peaKUHll ( 1) 
3KC. 

Ii (5). 3Ha'IeHHH a T3KC. ,nng pa3Hb1X o6nacTeii 3Hepr11fi f.ymi..$Ey.:: 810M3B 

Ii 1,25 ~ E S E max rrpHBeAeHbI B Ta6n11ue 1. 
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Tiony'leHHbie peaym,TaTbI cpaBHHBaiIHCb C TeopeTn'leCKHMH Ce'leHHSIMlI 
/1 / . /8/ - _ x) 

Ea6a nnsi sneKTpoaoB n Ken&aepa - nnsi rr - n µ -MeaoaoB . • B 
T T pac'leTaX COOTBeTCTBYIO!IlHX BeillI'lHH u ll H u . npeae6peranoc& 3KPa-

" • r e 
anpoBaHneM J n nponeccbl o6paac>Baansi ( e + e - ) -nap B none aTOMHbIX sneK-

TpoHOB y'!HTbIBanncb C nOMOIIIbIO 3aMeHbl Z 2 ➔ Z ( Z + 1) B Bbipa»<:eHHSIX 

lliISI Ce'leHnii peaKllHH ( 1) n (5) ( Z -aTOMHbiii HOMep Slilpa). PeayJibTaTbI 

BhI'l11cneHHii np1rneneab1 B Ta6nune 1. 

Ehmo nonyqeao, 'ITO OTHo;ueaue ceqeausi o6paaoBaHusi ( e + e - ) -nap 

sneKTpo.!IaMn H f1 - , µ -MeaoHaMH K TeopeTu'leCKII BbI'lHCileHHOMy coc-

TaBnSieT 

uT 
e 

T 

U 8KC 

T 
+ u 

11. fl 

= 1,2 ±,0,3. (8) 

.llnqxpepeHllHaJibHbie Ce'leHnSI rrponeccoB ( 1) n (5) B 3aBIICIIMOCTII OT 3Hep-

rnu ( e + e-) -nap cornacyIOTCSI c Teope-rnqecKHMII ( CM. puc.8). 

0TaomeHIIe rrony'leHHoro Ce'leHHSI o6paaoBaausi (e +e -Lnap sneKTpoaa

MH K TeopeTu'leCKH Bhl'lIICileHHOMy lliISI 1,2s::; E ~ 4 rsB COCTaBnSieT 

T T 
a axe:- a 11,/l 

= 1,3 .± 0,5. 
ue 

TionyqeHHble peaym,TaTbI TaIOKe He DpOTHBOpe'laT TeopnII MypoTa II 
/3/ 

(7) 

np. , ecnu rrapaMeTp HHTerpupoBaHuSI ( a ) , KOTopbiii ncnom,ayeTcsi 

npn Bh!BO,Ae !pOpMyn, a .. 1, 7. 

TaKnM o6paaoM, rronyqcHlible ceqeHHsi DpSIMoro 06paaoBaHn:i:1 (e+e7-nap 

· x) /1/ 
<l>opMyilhI, nonyqeHHhie Ea6a ' 3aBHCSIT OT llBYX llOCTO.rumhIX, KOTO-

pbie o6hl'IHO nonara10TcSI paBHhu1.m ennamxe. 
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135. COll&ITK~ 

510 810 E~[M~'1) 

Pnc.6. rncTorpaMMa pacnpenenemrn co6hITliH na o6naCTli I e I <. 6 nen. no 
+ - . ' -· 

3HepI'liSIM ( e e >-nap. TiyHKTlipOM o6oaHa'IeH cyMMapHbIH TeopeTn.;. 
'IeCKliH cneKTP :: nnsi: npoueccoa (1 ), (2), (3), (5). BKnan 

y 
OT peaKURli (5) o6oaHa'IeH KpecTaMH, BKllBll or peaKUliH (2), (3) 
aa•IDTPliXOBaH. 

sneKTpoHaMH a paMKaX OllHOKpaTHOH omn6KH cornacyroTCSI c paCC'IHTBHHb!Mli 

Te6peTn'IeCKII., 'ITO npOTHBOpeqnT peaynhTaTaM, nony'IeHHbIM c IIOMOllih!O 

- /12/ 
SIAepHon 3MYllhCHH 

Hcnonh30BaHHaSI B STOM SKCnepnMeHTe MeTOllHKa noaaonsi:eT ycnemHO 

nccnenoaaTb npouecc o6paaoaamrn Ce+ e-) -nap sneKTpOHaMli c IIOMOllihIO 

BOAOPOAHOil: nyabipbKOBOil: KaMepbI, TaK KaK ¢oH OT npoueccoB (2), (3) a 

16 

B STOM cnyqae 6yneT rrpliMepHO B 10 paa MeHhme ( L pan< H) = 10 M.; 
L (CH )=-IM). 
. pan. a s 

ABTOpbI 6naronapHbl a.n.nrooomuuy, M.H.TionropeUKOMY, B.E.CeMHKO

ay aa noneaHbie o6cy*AeHnsi:. 
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