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B nacTm1mee BpeMY: aneKTPOMarHHTHbJe B3aHMO/l0HCTBHII 

aneKTpOHOB H y -KBaHTOB np11wieKalOT K ce6e HHTepec KaK aK

cnepHM0HTaTopoB, TaK H TeopeTHKOB. BbinOnHeHbl OT/l01IbHbie aK

cnepHMeHTbl no npoBepKe KBaHTOBOii· aneKTpO/lHHaMHKH B npoueccax 

lj,oTOpO>KJ:10HHII aneKTpOHHbIX H fl -M030HHbIX nap npH 6om,mnx 

anepr11nx. 

Xopomo nayqeHbl npouecchl paccenn11n aneKTpOHOB Ha ayK

nonax H Illlpax H peaKUHH lj,oTOpO>KJ:10HHII CHIIbHOB3aHMO/l0HCTBYIO

mnx qacTHU npn E ~ 1 · faB. 

OnnaKO aKC!IepHM0HTanbHbJe /laHHb10 B o6nacTH aneprHii . 

E ~ 1 faB no nccneJ:10Bann10 npnMoro o6paaoBaHnn ( e + e-) -nap 

aneKTponaMH n no 11ayqenn10 pallnaunoHHhIX nonpaaoK a lj,oTOpo1K-

ll8HHH (e + e-) -nap lj,aKTHqecKn OTCyT~TBYIOT. 3TII naHHble npell-

CTaBJIRIOT IIHTepec C TeopeTnqeciou TOqKII apeHnR, TaK KaK /lnR 

BblqncnellUR ceqe11Uil Heo6xollUMO paccMaTpHBaTb }lllarpaMMbl BbIC

mero nopR/lKa. 

C npyroil CTOpollbI, aTn naHHble none3Hbl nnn MHOrHX llPY

rnx axcnepnMeHTOB1 B qacTnocTH, nanpnMep, npn nccne/lonannn 

paccennnn aneKTponoB na aneKTpoHax n noanTponax, npn nayqe

nnn o6paaoBaiinR y -KBanTaMU (e+ e, - nap c oonbWUM yrnoM 

pacTBopa1 B nayqennn KocMnqecKHx nyqeil n T.n. 

ITepBhle_ nae rnaBhl nnccepTaunn nocanmenhI nccnellOBaHHIO 

nponecca o6paaoBaHnn ( e + '.,-),,.nap aneKTpoHaMU 
.. _ .\, 

+ 
e + e + e ( 1) 

c aneprneu E = 1,25-4 r::m. 
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B 11epaott rnaae . .naeTCSI o6aop TeopeTnqecKHX H aKc11epHMeH
~· 

TBnbHb!X peayn&TaToB, II0JiyqeHHh!X .npyrHMH BBTopaMH, a T8Kl!(e 

0IIHCbIBaeTCSI MeTO.[IHKB 9KC11epHMeHTa. PeaKUHSI (1) Hccne.no-

aanBCb B pll.!le TeopeTHqeCKHX pa60T ( CM., HBllpHMep/ 1-4/) • ().[I-

HaICO II0JIH0CTblO llpOHHTerpHpOB8H'!~e . ceqeHHll · 110 yrnaM 6bIJIH 

11onyqeHbl B pa3Hh!X llpH6JIHl!(eHHSIX, T8K qTo B HaCTOSl!llee apeMSI 

HeT TQqHhIX Bbipal!(eHIIH .[IJISI· ceqeHHli 11pH 9HeprHH E ~ 10 raa. 

Ilpouecc o6paaoBBHHSI (e + e.->-11ap 9JieKTpOH8Mll B II0JI~ aT0MHbIX 

aneKTp0H0B Boo6me He HayqancH. HecMoTpSI Ha 9T0, peayJibT8Tbl 

9KCllepHM8HTOB .[IJ!ll acex 9HeprHli 9Jl8KTp0H0B cpaBHHBBJIHCb C Te

opHei1 Ea6al 1/. !lnH aiieprntt E ~ 1 raa cymecTBYJOT .naHa&ie, 

11onyqeHHhie C II0M0illblO SI.[lepHbIX 9MYJibCHli, o6nyqeHHhlX K0CMH

qeCKHMH nyqaMH. HaMepeHHble ceqeHHSI B o6nacTH 9HeprHli E = 
1-10 raa a 3-4 pasa B&1we, qeM ~pe.ncxaablnaeT TeopHSI Ea6a ,111. 

PeaKUHSI (1) HCCJl8.[I0B8JI8Cb H8MH C II0M0illblO 24-JIHTpOBOH 

IIY3b!pbKOBOH 11po11aHOB0H KaMepb! nB3 OHHH, IIOMemeHHOH B Mar

HHTH0e 11one HallpS1)!(8HH0CTblO 14,3 Krc. OCHOBHbl8 peaynbT8Tbl pa60Tbl 

orry6JIHK0B8Hhl B/51.KaMepa ot5nyqanacb 11yqKOM ,,- -Me30H0B (-90%},. 

µ- -Me30H0,B ( - 8%) H 9JI8KTP0H0B ( - 2%)/6,7/. TTpaBHJia 

rrp0CM,oTpa 6bIJIH 110.no6paHbl TaK, qTo6bI HC~JIJOqHTb C06bITHll, CBSl

saHHbie C rr - -Me3oHaMH. OKoHqaTeJibHO OT6HpaJIHCb C06b!THSI, llJISI . 

K0T0pbIX ·aHeprHSI 11epaHqHh!X 9Jl8KTP0H0B BHyTpH KaMepbl E~),25faB, 

aHeprHSI ( e + e ") - nap E y ;;:· 10 M aa, aHeprHH aneKTpoHa H 110-

aHTpoHa E +, E _ ~ 2 Maa H yron Mel!(.[ly oc&JO ( e + e "'."') - rrap&I H 11ep

anqH&IM aneKTp0H0M o, 1. y ~ 5 ° . 
Bcero 6&mo llpOCM0TpeHo 0KOJI0 25 Tb!Cllq KBllp0B n OTo6paHO 

' 451 co6b!THe. Beeb MaTepnan llp0CM0Tp8H' llB8l!(/lbI, H aqi¢,eKTHB

H0CTb llBOHHOro rrpoCM0Tpa oxaaanacb paBH0H f .. 96%. 

B 80%. co6&ITHli · ( e + e -) - 11ap&1 6&IJIH HlleHTH<PHUHpoaaHhI 110 

H0HH38UHH, c6pocy aHeprnil:, 0 - 9JI8KTP0HaM H 110 C00TH0W9HHIO 

11po6er-aHepr11g/8/. 
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3Hepr1m qacTnu OT (e + e-l -napbI n TaKJKe nepBH'IHhIX aneKT

poHoB onpenennnHCb C Y'leTOM llOHll38UllOHHblX II pannaUH0HHhlX 

noTepb. 

OcHOBHbIM ijioHOBbIM npoueccoM B peaKUllll ( l) RBmteTCR TOp

M03Hoe nanyqeane aneKTpoaon, conponoJKAaeMoe KOHBepcneil y -KBaH

TOB B (e+e-) - napbi! 

e + Z ➔ e +Z + y , (2) 

Y +z' .. 
-,1-

e + e - +Z "• (3) 

CMemeHne OCH ( e + e 7 -napbi 113 peaKUllll ( 3) OTHOCl{TenbHO 

ocn cnena nepnn'IHoro aneKTpoHa( e> nMeeT wnpoKoe pacnP.enene

HHe e~:o, B TO BpeMR KaK nnn peaKUHHO)-e- ·o (ecnn He l)ac.:. 

CMaTpHBaTb OWH60K ll3MepeHHJi e ) • 
Ebina paapa6oTaHa cneunanbHan MeTonnKa nnn naMepeHHil ocen: 

;>AHH_O'IHbIX cnenoB II (e+e-) ._ nap B ny3hipbKOBblX KaMepaX. 1-faM~-; 

peHHR npononnnncb Ha MllKpOCKOne MEH-9 c OKynnpHbIM MllKpo

MeTpoM ( i5x6,3).. OnHo neneHHe COOTBeTCTByeT ·1,82 MK Ha Kanpe. 

Ilnn peaKUllH (1), (3) BenH'IHHa ( onpenennnacb c own6Koli 

a e = (2,l:!:_0,2) nen., 'ITO COOTBeTCTByeT npnMepHO 1/10 nnaMeTpa 

ny3hipbKOBo MeTOAHKa ll3MepeHHli e npoBepnnaCb. Ha cnenax OAH

HO'IHbIX aneKTpoHoB, a TaKJKe Ha (e+e; -napax. Ilony'leHHhie peaynb

TaTbl. noKa3blBaIOT, 'ITO -OCH cneAOB B ny3blpbKOBblX KaMepax MOJK- · 

HO onpeAenRTb C TaKoli JKe OTHOCHTenbHOH TO'IHOCTbIO, KaK ll BRAep

HblX 9MYilbCHRXo 

B HaweM MaTepnane npncyTCTByIOT C06b1THR cny'lailHbIX Hano

JKeHHft (e+e- >-nap, B OCHOBHOM, Ha TpeKax ,r""'. -Me30HOB. 3TH i::o-

6blTHR 6hlnn oT6poweHhl no KpnTepnro Ill.I 
- naMepeHnn aenn'IHHhl f 

peoKanpax (cM. pnc. 1). Ehlno. nony'leHo 

Ha neBOM ll npaBOM CTe

x· 9Kcn. = (0,2:!:_0,2) nen. 
; . ' :-,: .. 

;., i 
ll all. 9KCn. = 3, l Aen, 'ITO HaXOAHTCR B cornacnn C 9KCnepnMeHT8IlbH0 

onpeAeneHHOH ow~6Koli a e . C npyroli CTOpoHhI, aenn'!llHa ll.~el ~err 
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Pnc. 1. · rncTorpaMMa pacrrpenenemrn o-ro6paHHhIX co6b1Tnil no 

BenH'll!He /'l ~ e,\ -{, rne e, ,en - H3MepeHHbl0 SKCII .., A .,. 

3H8'10l!HH B0nH'IHllbl e Ha neBOM H npaBOM CT~peoKanpax. 

6bma Bbl'll!Cneaa nnn C06b!Tllil THIUI (2),(3) C y'leTOM OIITH'l0CKOil 

CIICT0Mbl KaMepbio Ebmo nony'leHo, 'ITO co6b!THH THna ( 2). ( 3) C 

f < 100 nen. nomKHbl HMeTb J l'l I . ;:i 2,8 nen. 

ileTanbHhril aaanna B03MOlKHbrX ¢onoBbIX npoueccoB noKaaan, 

'ITO np11Mecb co6bITHil OT TOpM03HOl'O HanyqeHl!H II'- - II p. - -Meao

HOB, OT aeynpyrnx nnepHb!X B3aHMoneilCTBllil 17 - -Me30HOB II OT 

cny'lailllb!X HanolKeHl!il ( e + e- ) - nap COCTaBnHeT .. 3% C06bITHil 

T11na ( l), ( 2), ( 3) c--j l'l I BKcn. < 10 nen. KpoMe roro, cpenn 

co6b!T!Iil TI!lla ( l) - (3) B 0611;:icTI! I e I <3 q,; HaXOIIIITCH .. 10% 

(e+e-l- nap, o6paaoBaHllhIX II'- -11 p. - -MeaoaaM11: 

6 

11'-(p.'-l+ Z .. 11''-(p.-l+ Z+e+ +e-. (4) 

IlpHM0Cb BTOpH'IHbIX aneKTpOHOB c E >" 1,25 raB OKaaanacb aecy- · 

mecTB0HHOA H COCTaBnHeT (1,1:!:.0,6)%. 

Bo BTopoli rnaBe rrony'leHl!bl0 8KCll0pHM0l!TSnbHbl0 peaynbTSTbl 

cpaBHHl'\lllOTCH C nanHblMH npyrnx pa6oT H C0'10HHHMH, paCC'IHTaH

HbIMH TeopeTH'10CKH. 

nnn KOnH'10CTB0HHOI'O BbJAeneHH!I rrponecca ( 1) 6bmH Bbl'IHCne;_ 

Hbl pacrrpeneneHHH dN/dt n dN /dEy nnn qJOl!OBbIX rrponeccoB (2), 

(3). B pacqeTax ncrronbaoB~nncb ce'!eHHH EeTe-ranTnepa/9/ c 

y'leTOM 8KpaHnpoBaHHH nnpa _aTOMHbIMH aneKTponaMH. IlponecCbl 

TOpM03HOI'O nany'lel!HH aneKTpOHOB.H ¢oToo6pa30B8HHH (e+e-l-rrap 

B none 8TOMHbIX aneKTPOllOB Bbl'IHCnHnHCb C IIOMOlllbIO -C0'10HHli 

Ynnnepa n naM6al10I. Pacnpeneneann dN/dt II dN/dEY ycpen-

HHnHCb B COOTBeTCTBIIH C TeopeTH'leCKHM cneKTpOM 8Heprnli aneKT

poHOB BHyTpH KaMepbl/ 11/ H HMenn p83Mb!THH, COOTB~TCTBYIOlllHe 

HeTO'IHOCTHM H3MepeHHli e • Bee Bbl'IHCneHHH npOBOAHnHCb Ha 3BM; 

cyMMapHaH· OWH6fa B onpeneneHHH ¢oHOBb!X KpHBb!X COCTaBnHeT .. 5%. 

PacnpeneneHH0 dN / de 6binO HOpMHpoBaHO Ha 'IHCnO SKCne-

pnMeHTSnbHO OT06paHHbIX C06bITHil B o6naCTH 6 S, f ':,. 30 nen. 

( cM. pnc. · 2). 0Tcrona 6bmo onpeneneHo coneplKaHne -aneKTpOHOB 

B IIY'!Ke NO = ( 1.8:!:_0.3)%. 3TOT peaynbTaT cornacyeTC!I C naHHblM 

H3 npyrnx SKCllepnMeHTOB/6, 7 /. 

TeopeTH'leCKHe pacnpeneneHHll dN/d e H dN/dEy HaXOAHTC!I 

B xopoweM. cornacnn c aKcnepnMeHTanbHhIMH pacrrpeneneHHHMH 

¢oHOBbIX,);poUe(?COB (2).--(3) B o6naCTH 3ug •6~e ~ 30 nen. 

(cM. pnc. 2,3). 

Cornacne qJOHOBbIX KpHBhIX B o6naCTH 6 ~. e 'S,_ 30 ·nen. C 

SKcnepnMeHTanbHbIMH ,.naHHb!MH noaBonnno Bbl'IHCnHTb npnMeCb 

C06b!THil THna ( 2) 1 (3) B o6nacTH !fl ~ 6 nen. (pnc.2). 

7 



N 

60 
227 C05WTHH 

40 

20 

-6 -2 2 6 10 14 18 22 26 30 34 J [7"'-] 

Pnc, 2, rncrorpaMMa pacnpenei:reHn11 oTo6paHHhIX co6brTnli no ae
nn'lnHe e. IlyHKTllpOM noKaaaHO TeopeTH'leCKOe pacnpeneneHne 

dN/ de nn11 npoueccoB (2 ), (3), 

Ebmo nony'leHo, 'ITO B 3TOli o6nacTn "' 50% C06bITllli CBH3aHO C 

npoueccoM np11Moro o6paaoBaHnSI ( e+e, - nap, 

3KcnepnMeHT8nhHhie peaynhTaTbI cpaBHnBannch c Teopneli 

Ea6a/ 11 n MypoTa n JJ.p,/2/ (nnH aneKTpOHDB) n KenbHepal 12/ (nn11 

1T- - ll /L- -Me30HOB), B pac'leTax COOTBeTCTByJOmnx TeopeTH'lec-

KllX aenll'lllH (7 npene6peranocb aKpaHnpoaaHneM n npouecc 

o6paaoBaHlISI npHMbIX (e+e-) - nap a none aTOMHb!X aneKTpOHOB 

Y'lllTbIBanCSI c nOMOmblO 3aMeHbl Z 2 ➔ Z ( Z + l) ( Z 

HOMep Hnpa ) • 

8 

- 8TOMHbIH 

'.\· 
\:1 
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•I'. 

1/\ 
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Llm1 llHTepaana aHeprnli E = 1,25-4 raa n 10$ Ey$ 810Maa 
1T+/L • 

OTHOllJeHlle RI a(u 3KCn, -u l/u e (Ea6a) pal3Ho: 

RI = 1,3±_0,5, 

rne u-"-tfl Bbl'lllCneHO c noMomblO ce'leHnii KenbHepa/12/ n c 

y'leTOM conepJKaHllSI 1T - - ll /L -Me30HOB ll aneKTpOHOB B ny'IKe, 

C npyroli cTopoHhr, a o6nacTn aHeprnli 1,25 ::;_ E ::;_a,2 raa "- -

ll p. - - Me_30Hbl OTCYTCTBYIOT, TaK KaK nx 8Heprn11 BHyTpll KaMepb! 

paBHa E O = 4 raa, Lln11 aToli o6nacTn ~Heprnli nMeeM 

(lOSEyS 810 Maa): 

Pnc. 3, 

N 

30 

10 

10. 110 310 

6s 1 := 30 'f'-
92 coaw_TM~ 

510 810 E1 [r-1-Cl 

rncTorpaMMa pacnpeneneHnSI co6b1Tnii na o6nacTn 
6 <, < 30 nen, no aHepr1rnM (e+e-)- nap, ITyHKTnpoM npn
BeAeH-;; TeopeTn'lecKoe pacnpeneneHne d N / d E y nn11 npo
ueccoB (2), (3), 

9 



q 

' ( 

R2 = U / u e 
8KC. 

(Ea6a) 1, 15:!;_Q,66. 

TaKIIM o6paaoM, peaynbT8Tbl HaCTOSimell pa60Tbl B npellenax Oil-

. HOKpaTHOll 011rn6K1I HaXOllSITCSI B cornacnn C Teopnell Ea6al 11. 

3KcnepnMeHTanbHbie lllIIPQJepeHunanbHbie ce-qemrn OTHOCIITenbHO 

aaeprnll ( e + e - l- nap llnSI npoueccoB ( 1), ( 4) aaXOllSITCSI B 

xopoweM cornacnn c Teopnell Ea6a/1/ n KenbHepa/12/ (pnc. 4). 

N 

20 

10 110 310 

-6=!~6'1" 
135 e01wTM.:I 

510 a10 trl~a~ 

Pnc. 4. rncTorpaMMa pacnpelle_neHHSI co6b1Tnll na o6nacTn I fl ~ 6 llen. 
no aHeprnn ( e+ e-l- nap. ITyHKTnpoM o6oaHa'!eH cyMMapHbiii 
TeopeTH'leCKHl! cneKTp dN / dE y llnSI npoueccoB ·c 1 )-( 4). 
BKnall OT peaKUIIH (4) o6oaHa'!eH KpecTaMn, BKnall OT 
peaKUHll (2), (3) 38IIITpllXOB8H. 

10 

ITony-qeHHbie peaynbTaTbI TaKJKe He npoTHBope'!aT Teopnn My

poTa n llp./2/, ecnn napaMeTp HHTerpnpoBaHnsi paBeH a .. 1, 7. 

MaMepeHHbJe B HaCTOSimell pa6oTe ce-qeHJISI paCXOllS!TCSI co 

3Ha'!eHIISIMH, nony'!eHHbIMH C noMombro SlllepHbIX aMynbcJil! H 3Ha-

• 'IHTenbHO ( B 3-4 paaa) nj:)eBbIIllaromlIMH npellCK83bIBaeMbJe Teopn

ell Ea6all/. PacxolKJleHne peaynhTaToB ~enb3SI o6~SICHIITb paa

HOCTbIO cpellHJIX aTOMHbIX HOMepoB SlllepIIbIX aMynbCIIll H nponaHa 

ca Hs 

Mcnonb30BaHHaSI B HacToSimeM aKcnepnMeHTe MeTOllHKa noaBo

nsieT ycnewHo nccnelloBaTb npouecc o6paaoBaHnsi. ( e+ e'i - nap 

aneKTpOHaMH C noMombIO BOllOP0llHOll nyabipbKOB0l! KaMepbI, TaK 

KaK QJOH OT npoueccoB (2), (3) B aToM cny-qae yMeHbWaeTcSI npn

MepHo B 10 paa ( L pall (H) = 10 M, L pall (C3Hsl = 1 M). 

B TpeTbell rnaBe nccnellyeTcSI npouecc o6paaoBaHnsi ( e+ e-,_nap 

y -KBaHTaMII. llaeTCSI lleTanbHbill o6aop TeopeTJI'!eCKHX ce'!eHnll 

C y'leT0M pannaunoHHbIX nonpaBOK, a TaKJKe aKcnepnMeHTanbHbIX 

peaynbTaToB no nay'!eHnro llHQJQJepeHunanbHbIX ce-qeimll du / d u 

(u=E+/Eyl, 

BbI'IllcneHbl Ta6nHUbl nonIIbIX ce-qeHnll o6paaoBaHHSI ( e+ e-l-nap 

y -KBaHTaMH C E y = 10-10000 MaB B none 3KpaHnpoBaHHoro 

Slllpa ll aT0MHblX aneKTp0HOB llnSI BOllOP0lla, yrnepolla, Q)TOpa, xnopa, 

6poMa n KceHoHa. 3Tn Ta6mmh1 noneaHbI llnSI llpyrnx aKcnepnMeH

ToB, Bb!IlOnHsieMbIX C noMombIO ny3bipbKOBbIX KaMep. 

C noMombro 24-nnTpoBoll nponaHoBoll KaMepbI nB3 OM.HM nc

cneaoBanocb o6paaoBaHHe ( e+ e- l - nap y -KBaHTaMH c aHepr.neii 

E y = 10-5000 MaB. PeaynbTaTbl ony6nHKOB8Hbl B pa6oTe/14/. 

l-:ICTO'IHHKO,M· y -KBaHTOB cnylirnnH TT- p- coyllapeHmi npn p = 4 

H 7 faB/c:·•Ebino oTo6paHo 5279 (e+e-)_ nap, llnSI KO'!'OpbIX E + 

H E - ~ 10 M 8B. 3qiqieKTI!BHOCTb npoCMOTpa OKaaanacb He aaBn-

CSimell OT 3Ha'!eHHll BenlI'!HHbl U c TO'IHOCTblO ny-qwell, -qeM 1% 

{uaE+/Ey). 

3KcnepnMeHTanbHbJe · llaHHbJe no pacnpellenennro du/du HaXOllSIT

cSI B xopoweM cornacnu c Teopnel!/9, 10/ B npenenax 10-15% ( pnc.5). 
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Ha pnc. 5 TaK>Ke oTqeTnHBO BHilHO KaqecTB0HHOe naMeHeHne 

pacnpeneneHnfi c yBennqeHUeM sHeprnn y -KBaHTOB. 

0 

Hr 

=1=tt±++ 
H 

I 

=t=-±±~*-_+:-, + 

+ =f= E~-20-100H.& 
498co....,.. 

Ey -100-soOH•• 
2500 cos.,n,4 

O 0.2 D.4 M O.S 'tO 0 0.2 0.4- Q6 0.8 1,0 

2 

+ 
2 m •• 1 

~+¥1-4=+- + 
+=f'++-rf=~ 
E 1 -1000-sooo ,.,., 
1033 cOAmoil 

(J o:z o:, Qi; (la ti1 
I I 
0 Q2 0.4 0/j 0,8 1,0 

Pnc. 5. fncTOrpaMMhl pacnpenenemm (e+e->- nap no aennqnHe 
o =E_/Ey.TTYHKTIIpOM noKa3aHo TeopeTnqecKoe pacnpene

neH11e du/ d o. 

B Ta6mme 1 np11aeneHhl aaaqeHIIH KoacM>11uneaTa acnMMeTpIIn 

[N(o <a)-N(o>l-al]/[N(o <a l+N(o > 1-a)]. 

IlnH acex sHepr11fi o1i<>ToHoB pacnpeneneHIIe du I d u SIBnSieTCSI 

cnMMeTpliqHbIM OTHOCIIT011bHO U = 0,5 C TOqHOCTblO "' 2%. 

TTonyqeHHhl0 peayllbTaTbl ae IIpoTIIBopeqaT ManoMy aapymeHIIIO 

cnMMeTplIII ceqeHIIfi du/ d u - aa cqeT pan11an110HHhlX. nonpaBoK/ 151.-

12 

B qeTBepTOH rnaae nsyqaeTCH npouecc TopMo~aoro nsny

qeHnH aneKTpoHoB c E = 1,4-4 faa/16/. 3ToT npouecc nccneno

aancH c noMOIT(blO 24-nnTpOBOii nponaHOBOH KaMepbI, o6nyqaB-

IIIeHCSI nyqKOM IT - • /l - -M030HOB ll aneKTpOHOB C p C = 4 faB { CM. 

rn. 1). Hsyqenne TopMosnoro nsnyqeHnH B HaIIInx aKcnepnMeHTanb

HbIX ycnoBnHx HBnHnocb MeTonnqecKoii. nonroToBKOH nnH nccneno

BaHnH npouecca npHMoro o6paaoaaanH (e+e-l-nap aneKTpoHaMn. 

0T6npannch co6b1TnH, nnH KoTOpbIX aHeprmr nepanqHoro :aneKT'." 

pona E 
1 

~1400 Maa n aneprmr aneKTpona nocne nanyqennH 

E2 ~500 MaB. 06naC:_Tb B3SllMOneiicTBllSI onpenenHnSCb C Toq

HOCTb!O nyqU1efi, qeM 5.10-3 pan.ennanu nnH Ey / E 1 ~- O, 75. 

Bcero 6hmo npocMoTpeno. 67 TbICSiq KanpoB n naiineno_ 179 co6b1-

Tnfi; a¢¢eKTHBHOCTb OllHOKpSTHoro npOCMOTpa OKaaanacb paB-

HOii f • 90%. 

Ha 179 BTOpnqHbIX qacTHU 112 6binll nnenTn¢nunpOBSHbl 

KSK aneKTpOHbl C noMOIT(b!O COOTHOIIl0HllSI nMnynbc-npo6er, 8 -aneKT

pOHOB n pannaunoHHb!X noTepi;/81. 

IleTanbHhiii ananns B03MO>KHbIX ¢oHOBbIX npoueccoa_ rioKasan, 

qTo llX -BKnan HBmieTCSI necymecTB8HHb!M {ne npeBbilllaeT 1-3%). 

3KcnepnMeHTanbHOe pacnpeneneane da/ d v ( v a E-y/ E I l 

cpaannaanoch c TeopeTnqecKnM pacnpenenenneM/9, 10/ nnH v 2!: 0,65. 

06a pacnpenenennH naxonHTCH B ynoaneTBopnTenbHOM cornacnn. 

C npyrofi cTopoHhI, nccnenoaanne TOpMosnoro nsnyqeHnH B 

o6naCTll E y .. E nosBOnHeT onpenenHTb 'conepJKSHlle aneKTpOHOB 

B nyqKaX qaCTHU, KOTOpb!e ncnonb3YJOTCSI nnH ny3b!pbKOBbIX KaMep/6/. 

3aaqnTenbHSSI CTSTllCTHKa cnyqaeB, a TaK>K0 npoCTOTa nx o6na-' 

pylKeHHSI HBnHJOTCSI npenMymecTBSMll 9TOro MeTona no cpaBHeHHIO 

c nccne~OBSHHeM pacceHHllSI nyqKOBb!X qaCTHU HS aneKTponax/17/. 

EbinO nonyqeHO, qTo qncno aneKTpOHOB B nyqKe COCTaBnHeT 

NO ::. { 1.6±.,0.15)%, qTo ,HSXOllllTCSI B xopoIIIeM cornacnn C N 0 

= { 1,8±..0,3)%,_ onpeneneHHb!M no TOpM03HOMY nsnyqeHHIO C Ey<< E 

{ cM. rn. ii). 
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B ITpIInolKeHIIII I paCCMaTpIIBaeTCSI onTIIqecK~SI CIICTeMa 24-

nIITpOBOli KaMepbI B CBSl311 C 113MepeHIISIMII Mam,Ix pacCTOSIHIIli Ha 

cTepeonape. 

B ITpIIROlKeHIIII lI o6cylKJlaIOTCSI HeKOTOp1,1e Bonpocw, CBSl38HHwe 

c B1,1qIIcneaIIeM qioHoBwx KpHBWX nnsr nponecca o6paaoBaHHsr ( e+.,-,_nap

aneKTpoHaM11. 

OCHOBHbie peaynbT8TbI II BWB0.[11,I .llllCCepTanIIn 

1. Paapa6oTaHa cnennanbHasr MeTo.r:tHKa, KOTopasr noaoonsreT 

ycnemHo 11ccnenoBaTb nponecc o6paaoBaHHsr ( e+ e - > -nap snall:TpciHa- • 

MIi C noMOillbIO rryawpbKOBbIX KaMep. llocTHI'HyTasr TOqHoCTb B onpe

neneHIIII CMemeHIISI OCII (eTe-) - napw OTHOCIITenbHO OCH cnena 

nepBHqHoro sneKTpoHa cocTaBnsreT,. 1/10 ·n11aMeTpa •rryawpbKOB B 

KaMepe. 

2. HaMepeao .ceqeH11e o6paaoBaHnsr (e+e-l- nap sneKTpoHaMII c 

E = 1,25-4 fsB B nponaHe C 3 H8 .ITonyqeHHoe aHaqeHHe nnsr sHep

I'IIli . (e+ e-)- nap 10 .:$ E }' .:$,810 'MsB B paMKax 0.[lHOKpaTHOli omII6-

Kll cornacyeTcsr c TeopIIeli Ea6a/ 1/: u sxcn / u Ea6a = 1,3±_(),5. 

HaMepeHHoe ceqeHne He npoTnaopeqIIT Teopnn MypoTa II np.f 2/, 

ecnH napaMeTp IIHTerpllpQB8HHSI paBeH a ,. 1. 7 • 

PeaynbT8TbI H8CT0Silleii pa60TW pacxonsrTcsr C peaynbT8TllMH 

Il3MepeHHH ceqeHIIH, nonyqeJiHWMII C noM0illbIO aMynhCllOHHOH Mero

.[IIIKII II B 3-4 paaa npea1,1maromIIMII npencxaawBaeMwe TeopIIeii Ea6al 1/. 

3. HayqeHo cyMMapaoe·nIIqiqiepeHunanhHoe ceqeIDie o6paaoBaHnsr 

( ;t e -) - nap aneKTpoHaMII ( 1,25 ;:: E ;:: 4 fsa) n 11 -_, 11- -Meao

aai-.m ( E = 4 fas) B nponaHe S,H
8 

nmr saeprnii (e+ e-)- nap 

10 s: Ey s: 810 Mas. 3Kcnep11MeHT8RbHWe naHHbie HakomrTCSI B co

rnacnn c Teopnefi Ea6a/l/ (n= aneKTpoaoa) II Kem,aepa/12/ (n= 

11 - - II 11-· -Meaoaoa). 

4. HayqeHcneKTP 3Heprnii aneKTp0H0B H Il03IITP0H0B n= 

npouecca o6paaoaaHnH {e+e-l - nap y -KBaHTaMII B o6nacTn aaep

I'Hii E y = I0-5000 Mas B npouaae C 3H 8 • 

14 
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PacnpeAeneane 'du/du nmr • 5 Tb1csrq (e+ e-L nap aaxoAIITCSI 

a cornacnn c TeopIIeil_ B npeAenax ( 10-15.)% (u .. E+/ E,)-ITony

qeHHbie pacnpeAeneHIIH du/ d u oKaaannch cnMMeTpIIqffwMn oT-

HOCIITenhHO u = 0,5 B npenenax ±..2%;3roT peaynhTaT ae npo-

TIIBOpeqIIT Manofi 8CIIMMeTpIIII ceqeHIIH du/ du, B03HIIKaromefi 38 

c'leT paAII8UIIOHHbIX ·'nonpaBOK. 

5. Hayqeff cneKTP :meprIIH TOpM03H~IX y -KB8HTOB OT sneKT

poHOB c .. E = 1,4-4 raa· B nponaHe C 3H 8 a o6nacTn v > 0,65 

(v • E/-E ) • HaMepeHHOe pacnpeneneHne HaX0AIITCSI B YAOBneTBO

pnTenbHOM cornacnn c Teopneii. flonyqeHo, qTo nonsr sneKTpOHOB 

B 11cnonh30B8BilleMCSI ny=e COCTaBnsreT NO= ( 1.6:!:_0, 15)%. 

6. B1,1qncneH1,1 Ta6nIIUbI nonHhIX ceqeHIIH o6paaoaaHmr<e+e7..nap 

y -KBaHTaMII C sHepI'llSIMII E y= 10-10000 MsB nmr BO.r:topona, 

yrnepona, qiropa, xnopa, 6poMa II KceHoHa. 

OcHOBHbie peaynhT8Thl .[lIICCepTaUIIll ony6nnKOBaHbI B pa6o

Taxl 5,8, 13, 14,161. 
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