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Pa6oTa Bhin0JIHeHa B Jla6opaTop1111 TeopeTw1ecKon ·cjJ113l!Kll,,. 
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Hay'IHhiit pyK0B0A11TeJib! . 
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HnK · C,M,EnneHbKl!ll. ··, 
Ocp~nl!anbHhie onrroaeHThI! I , ~. ~ ' . "' 

A,QKTOP cpn31!;0~M~TeMant'leCKIIX JiayK·, cTapw11ll. Hay'IHblll C0Tpyn-
HIIK, . n.n.conoBheB; 

• . • ,., 'i. \ 
KaffAl!AaT cp1131!KO-MaT.eMaTl!'l0CKHX, HayK, CTap~mll aay'IHhiit C0TPYA-
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: Benyn:iee HaY,iH9.;.11ccnei:tOBaTeJibCKOe' y'lpelKAeH11e I I •• '.· 
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ABTOpecpepaT pa3oCJiaH 'u 1969 r/ 
3amitTa AlfCCepTa!ll!lf COCTOl!TC,SI ~ . u . 196.9 r.· ·Ha 3a.::· 
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Orrpe.cteJieHHe SJieKTpOMaI'HHTHOI'O qiopMqiaKTOpa 11 -Me30Ha 

gaJigeTcg B8lKHOH aaaaqefi, KOTOpag IIpHBJieKaeT BHHMSHHe KSK 

SKCIIepHMeHTaTopoB, TaK H TeopeTHKOB. 

K HaCTogzueMy BpeMeHH rrpe,ctJIOlKeH UeJiblH pga MeTOAOB orr­

pe,cteJieHHg IIHOHHOI'O qiopMqiaKTOpa a o6naCTII rrpoCTpaHCTBeHHO­

noao6HblX rrepe.ctaHHblX HMnym,coa: H3yqeHHe sneKTpOpOlK)leHHSI. 

11 + -Me30HOB/1,2/, cpaBHeH\{e ceqeffHH pacceSIHHSI 11+ H 17- -Me-

30HOB a -qacTHUaMH/3,4/, ynpyroe 11 e -paccesrnHe/5,61. 

8 nocne.ctHHX Oilb!TaX ITO SJieKTpOpOlKAeHHIO ,r+ -Me30HOB 

Ha npoToaax(ep ➔ en 11+ l 1216bIJIO nocyqeao aaaqeH1re sneKTpo-. 

Ma!'Hl!TH0I'O panHyca 11 -Me30H8 

0,8 ;!:.0,lqi (1) 

(sJieKTpOMSI'HHTHblll pa.ctHYC npOTOHa 0,79 qi ). 

Ha cpaaaeang ceqeHHH yrrpyroro paccegg~g aapglKeHHbIX nH-

OHOB a -qacTHUSMH/4/ 6hma YK838H8 Bepxagg rpaHHUS pa,ctHyca 

r11 < 0,9 qi. 

Bo BpeMeHHIIO.ct06HOH o6JiaCTH 3HaqeHHH nepeaaq q
2 

MOAYJib 

qiopMqiaKT.opa F 11 ( q 
2 

onpeaenMcg H3 orrbITOB Ha BCTpeqHbIX 

sneKTpOH-Il03HTpOHHblX nyqKax/7 /. Peaym,TaTbi' STHX OilblT0B HC-

IlO/ll,30B8JIHCb ,ctJig onpe.cteJieHHg pa,ctHyca IlHOHa r17 C IIOMO!Ub!O 

8H8JIHTHqecKOI'O npOAOJilKeHirn qiopMqiaKTOpa B npOCTp8HCTBeHHO­

noao6HyIO o6nacTb, 
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Bo BCeX yKa3aHHhlX BbJWe npoueccax 3HS'l0Hlle sneKTpOMSI'-

HIITHOI'O pairnyca cornacyeTCH C npeACK838Hl!0M p -AOMl!HSHTHOii 

MOAenH ( r IT = 0 ,63' cl> ) • 

OnHaKO 3TH peaynbTSThl 'cymeCTB0HHO 38BIICHT OT TeopeTH~ 

'l0CKIIX MO)leneii. Ilo3TOMY Tpe6y10TCSI npS1Mbl0 onblTbl no 1!3MepeHHIO 

pan11yca IT -MeaoHa. 

,Ha116onee UpSIMb!M MeTO/lOM onpeneneHHSI. sneKTp_oMSI'HllTHOI'O 

cj>opMcj>SKTOpa FIT ( q 2 ) B npocTp8HCTB0HHOnono6Hoii o6naCTH/3H8"'.' 

'l0Hl!ii .. q SIBnSleTCSI H3y'leHll0 ynpyroro ITC -pacceSIHIISI, (j'nech 

q 2 -KBanpaT 4-11Mnynbca; nepe/lSHHOI'O sn'eKTpOHY). 

B o6naCTII MSnhIX q
2 

COOTHOW0Hll0M 

cj>opMq>SKTOp II pa/ll!YC r IT 
I 

CBSl38Hhl 

F <l 
IT 

2 2 
q rlT 

6' 
(2) 

l13 qiopMynbI (2) BllllHO, 'ITO. nnH nony'leHl!H 3HS'IIIT0nbHOI'O 

OTKnOHeHIISI qiopMq>SKTopa OT 0/ll!Hllllbl Heo6XO/ll!MO l!M0Tb ny'IKI! 

IT -Me30HOB BhlCOKllX 3Hepr11ii. Hanp11Mep, npll 3Hepr1111 ny'IKS 

E = 50 fsB,B0nH'll!HS ~ .. 1 - F; ( q2 ) onpenenS1101UaS1 

OTnH'lll0 pacceSIHllSI cj>1131!'10CKOrO 
IT -Me30H8 OT pacceSIHl!SI TO'le'l-

HOI'O n110Ha ( FIT = 1) • /lOCTHI'aeT 19%, )lnSI r;, = 0,8 qi 

OnHSKO H3MepeHH00 B onbITe ce'leHHe osxcri 0 ) OK83h1BS-, 

eTCSI M0HbWe Bhl'IHCneHHOI'O O (0) (Korns IT -Me30H C'IH-
TO'l0'IH . 

TaeTCH TO'le'IHhiM) He TOnbKO H3-38 JranH'IHSI qiopMq>SKTOpa neoHa,. 

HO 11 38 C'IE!T pan11aUHOHHblX nonpaBOK. 

TaK KSK npe Bb!COKHX 3HepI'HSIX pan11au110HHhie nonpaBKII 

OKS3b!BSIOTCSI 3HS'IIIT0nbHhlMH/8,9/, TO IIX y'leT SIBnHeTCH Kpai!He 

cymecTB0HHblM ripe onpeneneHHH sneKTpOMSI'HHTHOI'O pan11yca ·. r IT' 

B HSCTOSIIUell neccepTSUl!ll paccMaTpHB80TCH u~nhIH pSIA BO-

npocoB, CBSl38HHblX C oupeneneHH0M ct>opMq>SKTopa IT . -M030HS 

B npocTpSHCTB0HHOnOA06Hoii o6naCTH. B rnaBe I neccepTSUHH 

Bbl'IIICneHbl panHSUIIOHHbl0 no11paBKII. K ynpyro~y 
IT e -pacceSIHHIO 

4 

nng 3KCnepl!M0HTa, B KOTOpOM 1!3MepSIIOTCSI 3HeprllSI II yron sneKTpO-

HS OT/lS'lll/9/0 
• 

CyIUeCTByeT 4 T11na n11arpaMM, /lSIOIUIIX BKnan B pan11aUHOHHbie 

nonpBBKI!. 3TO n11arpaMMbl! 

1 ) c llBYXcj>OTOHHblM o6MeHOMi 

2) 

3) 

CBSl38HHhie C nepeHOPMIIPOBKOll Me3oHHOll Bepwl!Hhl; 

COOTB0TCTByIOIUlle nepeHOPMl!pOBKe sneKTpOHHOll BepWHHhli 

4) OTB0'18IOIUll0 · TOPM03HOMY H3ny'leHHIO sneKTPOHOM H IT -Me-

30HOM . HeHa6nIOij80MbJX Y - KBSHTOB. 

YnpyraSI 'ISCTb panHSIIHOHHblX nonpaBOK (nearpaMMbl. 1 ➔ 3) 

He 38BHCl!T OT Bb16opa KIIH0MSTll'l0CKHX ycnOBl!ii. Bbl'IIICneHHSSI 6e3. 

Y'IE!Tll CllnbHhlX B38HMO)l0itCTBHl!, 3Ta 'ISCTb nonpSBOK COBIIanaeT 

C COOTB0TCTBYIOIUHM pe3ynbTSTOM pa60Tb/81. Ilpe 3TOM IIOK838HO, 

'l'J'O BKnan n11arpaMM 1) H 2) cymec.TB0HHO MeHhwe BKnana n11ar­

paMM 3) 114) ( B YKS3blB80MhlX HHlK0 KIIH0MSTll'I0CKIIX ycnOBHHX 

11pHM0pHO B 10 pa3). OueHKS 110 p -)lGMIIHSHTHOll MO)len11 BKnana 

C11nbllb!X B38HMO/l0llCTBHll B BllpTyanbHhI_ii KOMIITOH-sq>q>eKT Ha 

IT -M030He (n11arpaMMbl 

weHIISI. 

1) ) He 113M0HSl0T 3TOI'O COOTHO-

TeM CSMhlM IIOKS3aHo, 'ITO KOMIITOHOBCKl!M BKnanoM_ B cyMMe 

C eme MeHbWHM BKnanoM n11arpaMM 2) MOlKHO llpeHe6pe'lb 11p11 

011peAeneHHI! lll!OHHOI'O pSAIIYCS 113 ce'leHHJ'i IT e -pacceHHHH. , 
B TOpM03HOM 113ny'leHIII! IT -Me30Ha II IIHTepqiepeHUIII! ero C 

113ny'leHll0M sneKTPOHa Bbl'Il!CneH rnaBHhlll BKnaA, IIPOIICXOASIIUIIH OT 

I 
11epBoro, 11po11opueoHanbHoro 

w 
'lll0Ha B pa3llOlK0Hl!II SMllnHTy/lhl 

B PHA 110 SHeprHH q>OTOHS W • IloKa3aHo, 'ITO BKna/lOM 11ocneny10-

IUIIX 'lneHOB MOlKHO 11peHe6pe'Ih. B 3TOM 11pe6n111K8HIIII Hey11pyraS1 

'ISCTb pan11au110HHblX 11011paBOK (n11appaMMbl 4) ) 11po11opu110HSnbHS 

C0'10HHIO ynpyroro IT e -pacces!HH.fl B Hll3W0M nop.ll/lK0 no KOHCTSHTe 

TOHKOll CTpyKTYPbl a , 'ITO 1103BOllH0T BBeCTH cj>opMcj>SKTOp n110Ha. 

B pe3ynbTaTe Ce'leH11e ITe -pacceHHIISI C TO'IHOCTblO AO 'lne-

HOB nop.11/lKS a 3 MOlKeT 6hITb npeACTSBneHo B BH/le 
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du ___ ., 
d {l 

ee 
duo 

d {l 

2 2 
FIT (q ) ( l + IT 

a 
BF (3) 

du ef 
rne ~ - ceqeHlie paccesiH1u1 ToqeqHoro IT -Meaona 3neKTpo-

HoM; panuaUHOHHaSI nonpaBKa BF He conepJKHT KOMilTOIIOBCKOI'O 

aKnana 8 , panuauuoHHoil: nonpaBKH s:e , casi3a;moil: c nepe-
k 

HOpMHpOBKOil: Me30IIHOil: aepll!HllbI, a TaKJKe nonpaaoqHbIX qnenoa 

B TOpM03HOM H3nyqeHHH IT -Me30Ha ( 5IT ( l) ) H B HHTep-

<j)epeHUHH H3nyqeHHil: 3neKTpoiia " ITH Olla ( 8 e IT (I) ) -3necb 8 ( I ) 

BKna111,I, He nponopuuoHanbHbie ynpyroMy ceqeHHIO, 

noKa3aHa cymecTaeHnasi ponb Oll!H5KH B H3MepeHHH yrna, 

qTo SIBnSleTCSI cnencTBHeM KHHeMa_THKH paCCMaTpHBaCMOI'O npouecca, 

Pa3pa5oTaH nocnenoaaTenbHblli MeTOA yqeTa OlllH50K B H3MepeHHH 

yrna u 3HeprHH tiaCTHU oTnaqu, .[lo cnx nop a pa5oTax no panHa­

uuoHHbIM nonpaaKaM (CM,, Hanp11Mepl8,lO/) CTan~HBanHCb C CH-, . 

Tyau11eil:, KOI'Aa OAHOil: 113 yKa3aH_llblX Oll!ll50K M0lK!10 npene5peqb, 

Ha 3BM 5hinH nonyq_eHbI q11cneHHbIe pe3ynbTaTbI nnsi 3Hepr11il: 

IlllOIIIIOI'O nyqKa 50 ➔ 60 f3B np11 pa3n11qHblX 3Haqe1111six nepenaHHOI'O 

IIMnynbca. n?rpell!dOCTb B 113MepeHIIII 3HepI'IIH 3neKTpOHa OTnaqH 

MeHsinacb a npenenax 1% ➔ 7%, norpemffOCTb a 113MepeH1111 yrna 

<j)IIKCHpOBanacb 8 0 = 0,2 mrad 

· 8 np11naraeMOil: Ta5n11ue IlpllBOASITCSI 'pe3ynbTaTbl nnsi 3HepI'IIH 

nyqKa E = 50 f3B, 

Ben11q11Ha ·...;;-- 8 - nonHasi pan11auH011HaS1 nonpaBita ( BKn10qa10masi 

Bk 
" o~e ) • Bbfq11cneHHaS1 B npu5n11lKeHIIII ToqeqHOI'O IT -Me-

30Ha, 
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Ta5n11ua 

PanHaUIIOHHbie nonpaBKH K ynpyroMy IT e -pacceSIHIIIO 

B cnyqae·peI'HCTpaUIIH 3HepI'HH H yrna 3neKTpOHa OTnaqu, 

311EPfiHI 
8/IEICTPOHA 

8 rse-. 

norP£10HOCTI, 
B 113MEPEHl111 
3HEPrMJ.f 
3/IEKTPOH/I 
8 OPOijEHTAX 
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1 J 0 
2,5 
◄ I 0. 
5,s 
1,0 

20 

.-9 I 32 
-9,67 
-9,98 
-7,99 
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3HepI'HSI nyqKa E 50 f3B 

22 

-9,20 
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24 
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26 
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30 

-9, 16 
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-7,-96 
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-S,15 

32 
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-10,20 
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2,s 
Ii, 0 
5,S 
1,0 

I, 0 
2,S 
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s,s 
1,0 

1, 0 
2,5 
,; '0 
S,5 
7,0 

-10,87 
-11, 29 
-11,66 
-9,20 
-7,65 

-a. ss 
-8,90 

·-9, 20 
-7, 19 
-5,93 

-11,q3_ 
-12,3,; 
-12,72 
-10,28 

- 8, 15· 

-11,16 
-11, 60 
-11,77 

-9,30 
·-1, 73 

-8,'i'I 
-B,79 
·S,94 
.·6, 96 
-s. 71 

·12,23 
·12,67 
-12,ss 
-10,40 

-:s,as 

-11, S3 
-12,01 
-11,84 
-9,40 
-1,ao 

·8,36 
-11,73 
-8,60, 
-6,69 
-s, 4·5 

-12,62 
·13, I 0 
-12,93 
-10,51 
-a,93 
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-12, 03. 
-12,58 
·II ,88 

-9, 48 
-7,86 

-8,32 
-8, 7.lj 
-8,21 
-6,38 
-5, IS 

..: 13, 12 
-13,67 
-12,98 
-10,60 

-9,00 

-12,69 
-13,37 
-11,91 
·9,55 
·7,92 

-8, 3.lj 
-8,8"1 
-7,76 
-6,.02 
-4,81 

-13,78 
·1'i,'i6 
·13,0I 
-10,67 
-9,05 

-13,61 
-14,55 
-tt,93 
. -9, 62 
-7,98 

-8, '1ft 
-9, IS 
-7,26 
-5,61 
-4, lt2 

.:14,69 
-15,63 
-13,0:i 
-10,73 
-9, 10 . 

•1.tj,99 
·16,06 
-11,95 
-9, 69 
·8, a·◄ 

-s, 1% 
-9, Git 
·6,71 
-s. 11, 
-3,,s 

-16,0S 
-17,12. 
-13, ~3 
,-10,78 
-,,13 

34 

-10,32 
-9,0S 
.~6·,10 
-s,22 
:..4, 1 0· 

-17,42 
-tS,51 
-12,00 
-9,77 

·-s, 10 

-9,74 
-8,46 
-,,11 
-'i,61 
-5,48 

-18,45 
-16, 5.f 
-1 ?o, 0?o 
-10,82 
-9,16 



B rnaae II nHCCepTallHH paccMaTpHBaeTCSI pacceSIHHe 

11 -Me3oHa nonsipH30BaHHblMH aneKTPOHaMH/111. EcnH npencTa­

BHTb aMnnHTyny paccMaTpHBaeMoro nponecca B Bane paanoJKeHHSI 

no KOHCTaHTe TOHKott CTPY~Typbl a 

M M2 +· M 4 + • •• ' (4) 

'To HeTpynHO yoenHTbCSI B TOM, 'ITO BKnan B nongpH3allHIO naeT 

HHTep<jJepeHUHSI M 2 C MHHMott 'laCTbIO M4 • nocnenHSISI C IlOMOIUbIO 

COOTHOllleHHSI YHHTapHOCTH Biln()Tb no nopora peaKUHH 11 e ➔ 211e 

( ., 57 raB) MOlK8T 0b!Tb npencTaBneHa B q>OpMe HHTerpana OT 

npoH3BeneHHSI aMnnHTYJl 11 e -pacceSIHHSI B nopMKe a. TaKl{M 

oopaaoM, nonsipHaauasi non.HocTbIO onpenensieTcsi :s,neKTpOMarHHT-

Hb!M panayCOM 11 -M_eaoHa r
11 

OKOH'laTenbHOe Bb!palKeHHe nnsi nongpH3aUHH aneKTPOH0B 

HMeeT cneny10nmtt BHn: 

20[ 20 2 2 .. 2 ·•2 0 20 0 • 20. 1 a7111m E 11sin0 tg 2 fn sin 2 + 3 '11 q 11 '(OS -r< 2+tg 2 Ul SID 2 \ ( ) 
p. · . 5 

3nec1, 

2E I ;; 11 I 2 0 
( cos -+ 

2 

m2 E; 
E 2 ➔ 2 

q11 

q" 'Err - HMilynbC H nonHaSI SHeprHSI 11 -Me30-

HOB B c.u.a., E - nonHaSI SHeprHSI aneKTPOHa H 11 -Me30Ha B 

c.u.H •• , 0 yron pacceSIHHSI B c.u.H. (yron MeJKny Ha'lanbHbIM 

H K0H8'1Hb!M HMilYnbCaMH 11 -MeaoHa), m Macca aneKTpoHa, 

1/ 11= 

T/ 11 

B cny11ae pacceSIHHSI 11+ -Me3oHa aneKTpOHaMH H 

-1 B cny11ae 11-:- e -pacceSIHHSI. 

3 
Ha pHC. 1 IlPHBeneHbl 3Ha'leHHSI nongpaaaimtt p • 10 npH 

aHepraH 11 -Me30HOB 50 raB a·HHTepBane yrnoB pacceSIHHSI B 

c.u.H. OT 170° no 180°. BepXHSISI KpHBaSI C00TBeTCTByeT TO'l8'1HO­

MY 11 -M830ffY ( r 11 = 0), HHlKHSISI - '11 = 1 tf,,. 

8 

P(B)103 

11 

3 

2 

I 

0 
110 /7/ 172 173 171 11§ 116 111 · /lf 119 180 §zpafl 

PHc. 1 

Ta_KIIM oopa3oM, IlpHHlll!IlllBnbH0 B03M0JKH0 onpenen11Tb B 9TIIX 

0ilbITax aneKTpoMarHIITHblll panHyc 11 -Me30Ha. 

rnaBa 

neH11si ( ep 

III n11ccepTaUIIH IlOCBSIIUeHa 11ay11eHIIIO aneKT~OpOlK-

en 77+ Ha nonsip1130BaHHOli npoTOHH0li MHlli8Hll/1 2 I. 

B ST0M npouecce Ha MIi. Bbl'lllCneHa aCIIMMeT PIISI B paMKBX peao­

HaHCHOli Monen11 <llyo1rn11, HaMoy, BaTar11Ha. 

KaK 113BeCTHO, STa MOnenb 0CHOBbIBaeTCSI Ha oopHOBCKOM 

npH0JIIIJKeHIIII II npenn_onol!eHIIII, 'ITO 33 pe3oHaHC ( N * ) ll0MIIHll­

pyeT B llHCnepc110HHbIX IIHTerpanax. IloKa3aHo, 'ITO B 9TOli M0nen11 

aCIIMMeTpllS!, TaK JKe KaK II ce11eH11e Ha H8Il0JIRpll30BaHH0li Mllllle­

HH/21, onpenensieTCSI 9Jl8KTp0MarH11THblM q>OpMq>BKTOP_OM 11 -Mea·o-

Ha. 

TTp1111eM aCIIMM0TpHS! B 9Jl8KTpopoJKneHHH e p ➔ en 11 + OKa-

3blBaeTCSI oonee 'IYBCTBIITenbHOll K B8Jlll'IIIH8 9Jl8KTpOMarHIITHOr0 
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i 
I 

panuyca ff -MeaoHa, 'leM ce'leHHe Ha HerronsipuaosaHH0ll MHllleHH. 

KpoMe aToro, yKa3aH MeT0ll rrpoBepKH HCII0nbayeMoll TeopeTH'leCKOll 

Monenu. 

Ha p_uc: 2. _rrpuaeneHbI 3Ha'leHHH acuMMeTpHH ( I A I . IO 
2 

H senH'IHHbl IP "(rrporropunoHanbHOll ce'leHHIO Ha HerronsipuaosaHHoll 

MHll!eHH) B 38BHCHM0CTH OT KHHeTH'leCKOH 8HeprHH HaneTa10mero 

::ineKTp0Ha TL • 

l.fucneHHble pac'leTbl rrpoB0)lHnHCb IIPH 3Ha'leHHSIX rronaoll 

aHeprHH Me30Ha H HyKnoHa B c.u.u. w = 1236 M8B, IP lp83bl 
ff 

0 33 = -2- H KBanpaTa lpOTOHHoro 4-HMIIynbca k
2 = 2,96 qi-2. 

B rrpuno)KeHHH A Bbl'IHCneH BKnan ')KeC_TKHX .. lpOTOHOB B 

Heynpyry10 'laCTb panuaUH0HHblX nonpaB0K K ff e -pacceHHHIO. 

B npun0)KeHHU E Bbl'IHCneHbl HeK0T0pbie THIIH'IHble HHTerpa-

nhI, na1011.me BKnan B HHTepqiepeHUUIO T0PM03Horo uany'leHH51 

anexTp9Ha C T0pM03HblM l!3ny'leHHeM IIH0Ha. 

B npl!n0)KeHl!ll B II0K83aHo, KBKHM o6pa30M Bbl)lenHIOTCSI 

H C0Kpama10TCSI HHqipaKpaCHble paCX0AHM0CTII np11 Bbl'll!Cneauu rro­

nHpH38UHH aneKTp0H0B B ynpyroM ff e -pacceHHIIH. 

B rrpun0)KeHHH f naeTCSI .oueHKa BKnana Cl!nbHblX B3aHMonell-

CTBl!ll B BHpTyanbHblll KOMIITOH-a1p1peKT Ha ff -Meaoae (a 

ff e -pacceHdl!H C o6MeHOM ABYMH y ""KBBHTaM11). 

OCHOBHbie peaynbTaTbl H BblB0)lbl AHCCepTaUIIH 

l. BbI'IHCneHb_l pan11aUH0HHbie rrorrpaBKH nnH ai<:errepHMeHTa, 

B K0T0P0M l!3MepHIOTCSI aneprun H yron aneKTpoHa 0T.[la'IH. Paa­

pa6oTaH MeT0ll y'leTa norpell!HocTell o6oux H3MepHeMhIX napaMeT­

pos rrpu Bbl'IHCneHHH BKnana Heaa6n10naeMblX T0pM03HblX lpOTOHOB 

B panuauuoHHble rrorrpaBKH K n1060M)' yrrpyroMy npoueccy. 

_2. BbI'll!CneHa aCHMMeTpHH pacceHHHSI ff -Me30H0B Ha rronsi­

pH30B8HH0ll aneKTp0HH0ll MHllleHH. noxaaaHo, 'IT0 aCHMMeTpHSI 

orrpenenHeTcn anexTpoMarHI!THbIM pai:.mycoM ff -MeaoHa. 
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s.·· Bbl'IHCneHa aCHMMeTpH.11 Ha non.11pH30BaHHoil npoTOHHo:it 
MHWeHH a npouecce snexTpopolKneHH.11 ep ... en 11+ • IloxaaaHo, 
'ITO aC!IMMeTpHSI SIBn.11eTcSI 6onee 'IYBCTBHTenbHOII K B€'ll!!"!!!.'ie 
qiopMqiaKTopa nHoHa, <JeM ce'IeHHe Ha Henon.11pHi30BaHHoil MHWeHH. 
IlpennolKeH MeTon npoBepKH HcnollbayeMoil TeopeTHqecxoll MOllenu. 

0CHOBHblE) peaynbTaTbl llHCCepTa11HH ony6nHKOBBHbl B pa6o•­Tax19,l l,12/. 
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