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¢JOTOpO>K.z:tOHHO aJIOKTpoH-U03HTpOHHblX nap H8 aneKTpOHe p8CC'IHTbiB8JIOCb MHOroKpST

HO/l-5/ B npouecc aToT .naiOT BKna.n soceMb .nuarpaMM - '!eTbipe H3 Hnx noK838Hbi Ha 

puc. I, B OCT8JibHbiX 'leTbipex' nepecTasneHbl JIHHHH aneKTPOHOB 1 If 2. noaTOMy pac'!eTbl 

COnpSI>KeHbl C Kpal!He rpOM03.z:tKHMH BblKJIS.z:t.KSMH, KOTOpble HH pa3y He 6biJIH .z:tose.z:teHbl 6e3 
. . . x) 
npeHe6pe>KeHHll .z:tO KOHe'IHOll 0603pHMOI1 <!>opMyJibl , 06bi'IHO, JIH60 Y'lliTb!BaSI BCe BOCeMb 

.z:tRarpaMM, paccMaTpHsaiOT JIHWb npe.nenbHbie cny'laH, mr6o c caMoro Ha'lana npeue6peraiOT 

HeKOTOpblMII .z:tllarpaMMaMH, 0630pbl no aTOMY BOnpocy/
4

/ nOCBSIUl810TCSI cpasneHHIO O.z:tHRX 

npH6nH>KeHRll C .z:tpyr~MH; npn'leM nop010 HeHaaeCTH~, HaCK!JlbKO ace .OHR .z:taJieKH OT npa

BRJibHOrO pe3ynbTaTa, Bnpo'leM, B ynbTpapenHTIIBHCTCKOM npe.nene 11 a npeue6pe>Kemm 6onb

wnMn RMnyJibCaMH OT.z:ta'IH y>Ke HSY'IliJIHCb nony'ISTb nO.z:tTBep>K.z:taeMbie 3KCnepHMeHTOM pe-
/5/ 

3YJibTaTbl , TaK KSK np11 aTOM MO>KHO npeue6pO'Ib nOJIOal!HOii .z:tnarpaMM ( 'IJieHOM U I Ha 

pRe. I, abipa>KaiOutiiM TaK l!a3&!BaeMoe ye -a3aHMo.neltcTBRe). _ 

. Ha116onee Tpy.nnoli .nnu pac'!eTa usnueTCSI llpOMe>KyTO'!Hau o6nacTb, a KOTopolt HeJib3SI 

oT6pocRTb HI! o.nuoli 113 .z:tRarpaMM, M&I pew11JIR aocnoJib3oaaTbCSI B03MO>KHOCTbiO, KOTopyiO 
/6/ 

.naeT MeTo.z:t cnyqaltHbiX 3ae3.z:t , 11 pacc'IHTaJIH a aToll o6nacTH npouecc <!>oTopo>K.nenRSI 

e + e - nap a 6opuoaCKOM npu6JIH>KeHRR 6e3 KSKHx-nH6o npeHe6pe>KeHnlt ua C'leTHolt Ma

WI!He. Pe3yJibTaTbi pacqeToa .naiOT xo.n ce'leHHSI a o6nacTH aueprnlt <!>oToua (a na6.cHcTe

Me) 4,01 m 8 - 60 me , a KOTOpoll "He pa6oTaiOT" H3aeCTllble aHaJIHTH'IeCKRe <!>opMyJibl, H 

yKa3b!BaiOT aueprHI! , Ha'lllllaH C KOTOpb!X cnpaae.z:tJIIfabl C006pa>KeHIISI, Jie>Kautlle a OCHOae 

a&Iao.na aTHX np116JIIt>KeHHblX <!>opMyJI, 

I. Vlcxo.nuau <j?opMyna 11 MeTo.n pacqeTa 

8 Ka'leCTae nepeMeHHbiX, OniiCbiaaiOWIIX COCTOSIHI!e CRCTaMbl .z:tayx aneKTpOHOa .1 II 2 

II no3nTpORa 3, 6&mll ab16pan&t: KIIHOTII'IOCKaSI auepriiSI r 
2 

nap&! I +2 11 Hanpaaneu11e qac

THU&I 2 a CI!CTeMe nOKOSI nap&! 1+2; uanpaaJieHHe 'laCTI!Ubl 3 a CI!CTeMe nOKOSI (+2+3; CnH

HOBb!O Hll.z:tOKCbl acex '!aCTIIU; 3TH nepeMOHHbiO p83blrpb!BaJIRCb cnyqaliHO If paaHOMepHO a 

HHTepaanax csoero H3MeHeHHSI, CymecTaOHHo, 'ITO IIHTepaanbt II3MeHeHHSI n106oll 1!3 HRX He 

38aHCSIT OT .npyrux nepeMeHHbtx
17 1• Pacc'IHTaa no 3Ha'lenuro nHTR nepeMeHHbiX a HMnynb

cnoM npoc,TpaHCTBe .z:teKapTOabl npSIMOyrOJibHble KOMnOHOHTbl llMilYJibcOa. acex Tpex '18CTHU, 

MO>KHO 6btJIO a SlaHOM 'IIICJieHHOM au.z:te aupa31!Tb aJieMOHTbl M8Tpi!U - <i>YHKUI!lt pacnpOCTpa-

x) HenpoHHTerpHpoJJ.anuoe no 'IOTbipeM nepeMOHHbiM TO'Inoe abtpa>Kemre .z:tJISI ce'!eHHSI 
3aHHMaeT.A CTpanuub/ :.t.l_ . , 
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nennst, CT0116UOB II CTpOK - B011HOBblX <j:JyHKUitil 311eKTpOHOB II noaHTpOIIOD, 6bt6op TOrO lf1111 

II II OrO CT0.~6ua (cTpOKII) ll11KTOBU11CSI peaynbTBTOM CnyqaiiHOrO BbJ6opa CllltHODbiX nepeMeH

UhiX. 3aTeM npstMblM nepeMHO)KellneM. MUTpltU Dbi'IIIC11!1110Cb 3HS'Iel1He aMn11JtTYllLJ npouecca 

npn nan HoM na6ope nepeMennbJX cocTO!IHHil. CpenHee nanewennoe oT' KnanpaTa MOtlynst 

U~t111111TYllLI no HBKOTOpOMY 'IIIC11Y N C11Y'1Ui1Ho Bb115paHHbiX COCTO!IIIHII ( "cnyqai!HbiX anean") 

.Q.asa~o. ceqeHue 
U a+.- ~ t'f)('A) 

·' . ;...~, 

PacqeTnag <j:JopMyna ll1111 neca 
t'f)c'AJ .. 

cny'lallno BL115paHnoro cocTO!IHH!I · 'A 
" 

HMena 

nun if)= .'{ F , rne <j:JaKTop !{ BK11to'lan .. n ce611 !IKOI5nan nepexona oT nepeMeHHbiX p , p , p 
' - · ,. · I 1 J 

K JIU3BUHllblM DbJWe nepeM9HIIbiM, MHO>KHT9111t OT IIHTerpnpOBUIIJt!l 0 - <j:JyHKUIIH B BblpU)Ke-
- . . . . . ~ 2 

iHIIl ll1111 ceqeHnll. n neneHne na noToK <j:JoToHon. F = (,'IJ I . , rne :'.1 = M 
1
_ -A1

2
-.11

3 
+ .:1

4 
- cyM-

Ma UMfl111tTYll npoueccon, uao6pa>KaeMbiX napoilllJtarpaMM (Ha puc. I.noKaaanbJ T011bKO U
1 

II !.13 ). 

BbmnweM ll11!1 npltMepa !./ 
1 

-'11 ~ ( ii ~. u )-L ( ii2 Yv v., ) 
-- " • . ;<.• v'2k 0 

(I) 

.y = Y -i(k+p) + m 

v v(~+p)'+ m 2 Yv ' 
(2) . 

:l=p2+p3. (3) 

8 Ka'leCTBe t BbJ6npanOCb 11H60 y
1 

, 11H60 y
2 

B aaDHCHMOCTH .OT TOro, KBKOe H3 

JlBYX COCTOSIHHil nonstpH3aUHH <j:JoTOHa p83LtrpaHo. 8 KB'IeCTBe B011HOBbiX <j:JyHKUHll ~ II u; 
po>KueHnst :aneKTpoHon 1 11 2 BLt6npanacb n aanncltMOCTII oT poablrp~>twa aHaKa npoeKUHH 

CnHHU ( cnnpanbHOCTH) MUTpiiUB.- CTpoKa c' BepxHHM H11H. HH)KHJiM 3H~KOM: 

_L..!vi+c (.1tv+y"1J; vs J1:v · · 
±(a -i.b) .J.~L:t.Y_:: 1 

; 

Vl!_C \/ l!_V 

-- . . "b) .!.L_ _____ _ v- y·t ·1 
_ JI±.c (l±v-y"l); +(a-t Jl±c Jl±.V 

V1t_V 

(4} 

r.ae a , b 1· C - HU~pann!IJOUllle KOCHHYChl CKOpOCTH :aneKTpOHa, y. -. ero peli!ITHBHCTCKHR 

<j:Ja~Top. • 

8 Ka<wcTae D011HOBOi! <j:JyHKUHH v
3 

,pO)KJleHiiH noauTpOHa HCn011b30Ba1lacb MaTpHUU · 

4. 

. .. 

·, 
J. 
1 

., 
i 

·j 

CTOnfieu C TeMH >Ke 311eMeHTaMH, HO nee nenH'IHHbl a, b, C, v, y·J 15pa1!HCb C ofipaTHbiM 

3HaKOM. 

B Ka'lecTne nonHonoR <j:JyHKUHH u yHH'ITO)Katomerocst :aneKTpoHa tMHilleHH) pacc'IH-

TbtBa11HCb 311eMeHTbl OtlHOrO 113 llBYX CT011fiUOB u(p,t_~P 

1-v+y"l 

2v 1- v 
0 

•I 
I+ V+ v 

2..[T+V 

u(p, - ~ ) = I . 0 

1+v-y"1 

2Jl+v 

HaKoHeu, 'IHC1111Tenb nponaraTopa 

MUTpHUbl: 

E+m 

0 

z 

z+ iy 

u(p,~)= 

- i P' + m , r.ae 

0 •Z 

E+m -x-iy 

X :_jy -E +·m 

•Z 0 

0 

1 -v-y·l 

2v~ 
0 

p = I x, y, z, E I , 

·z+ iy 

z 

0 

-E+ m 

(5) 

HMe11 Bllll 

(6) 

PacqeT A/
2 

, .11
3

, AI 
4 

nponOtlii11C!I no TeM )Ke <j:JopMynaM, 'ITO 11. pacqeT M 1 , HO ap-

ryMeHTbl nponaraTOpOB II B011HOBLIX <j:JyHKUHll nepeCTBB11111111Cb B COOTBeTCTBHII C nepeCTBHOB-

KOJ! 1111HIIil B napaX tlHBrpaMM, tlBIOIUHX .M
2

, .If 3 , M
4

• CTonb npocTa!l norHqecKa!l one-

paUH!I HCK1110'1B11B B03MO)KH0CTb OWHfiKII B 3TOil, HBHfiOnee CJIO)KHOJ! BHB1111TH'IeCKH, 'IUCTH 

pac'leTa. 

Mbt. orpanH'IItBanltCb np11 nbJ'IHCneHHH ce'leHH!I ycpenHeHHeM no 1000 cnyqal!Hblx anea.n, 

'ITO Tpe60BB110 n.onyTopa 'IBCOB pa60Tbl MaWIIHbl, CTeneHb npH611H)KeHH!I OUeHIIBB11B caMa 

MaWHHa no cpe.nHeMy paa6pocy necon :aTHX anea.n. Paal5poc onpe.nemmc11 HepanHoMepHOCTbto. 

pacnpeneneHII!I 'eeCOB COCTOSIHIIJ! no <j:Ja30DOMY npOCTpaHCTBy. npH c,nenaHHOM HaMil BbJ6ope 

nepeMeHHbiX HHTerp!tpOBaHH!I 3Ta HepaBHOMepHOCTb 6bl11a Mana .llO 3HeprHl! <j:JOTOHa k 'S_10me; 

B BbiWe CH11bHO B03p~CTB1!a, MeWB!I TO'IHbiM paC'IeTaM. noaTOMY 3THM MeTO.llOM Mbl paCC'IH

TLIBB11H ce'leHH!I T011bKO HB Y'IBCTKe 3HeprHI! .llO 10 me • no.n'lepKHeM, 'ITO 3TO He eCTb 

Hepen!ITIIBHCTCKIIil npe.nen; nocnellHIIll .01111 npouecca y e-.; e-e-e+ He npeBb!WUeT 

4,01 me npn nopore 4 m e • 
Hap11ay. c ycpe.nHeHHeM necon cocTo!IHHll no nceMy <j:JaaonoMy npocTpaHcTny npononn

nocb ycpe.nHeHite no qacT!IM <j:Jaaonoro npocTpaHcTna, pacnono)KeHHLIM Me>K.llY nonepxHoCTSI

MH yponH!I. paanii'IHLIX <j:JyHKUHll nepeMeHHbtX cocTO!IHHl!. TaKHM ol5paaoM, napannenbHO pac-

qeTy Ce'leHHI1 Bbl'IHC11!111HCb pacnpe,neneHIISI no ,lleC!ITII B91111'1HHSM: no HMnynbCaM II yrnaM 
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MO>KLty· e+ H e-, no a<f!cpeKTIIBHOll Meece nap e- e- 11 e- e + , no aenn'lnHe 

71 · = w I (w '+w ) H 71 = cJIJ I (w(IJ- cJ3J J - a one cyMMepHoll 3Hepruu nap 
l- -+ 2---
e- e+ H C- e-, npHXOLt>llllOJICSI He e-. 0LtHBKO TO'IHOCTb nony'IOHHbiX rHCTOrpBMM 6blne 

HOLtOCTBTO'IHB (20%), H Mbl CBOHH KB>KLtYIO H3 HHX K OLtHOll xapeKTOpHCTHKe - CpeLtHOMY 

3H8'10HHIO H3MOpSIOMOJI BOHH'IHHbl, 

nnSI peC'!OTB Ce'IOHHJI npH ' k > 10 m8 Mbl aocnoni.aoaanucb TeM, 'ITO a ynhTpa-

penstTHBIICTCKOM npeLtene OCHOBHOi! BKnBLl B 

Lte'lell RMnynbCa ( p - p )
2 

H (p- p /hneHbi 

ceqeaue BHOCSIT KoH,P'Irypauuu c Manoll nepe-

2 I M 3 H M4 ). CneayeT noaToMy nepeliTH K 

TeKOMY .,PaaoaoMy npocTpaHcTay, a KOTopoM cauaenupoaaao nomocaoe ablpameaue 

a' a 3 a3 
4 A .. .=2L.:: P• P• ___ 1_;; (p +p +p -k-pJ. 

WI w2 w3 (P-P,J4 I 2 3 
(7) 

3To MO>KHO 'caenaTb, ecnu onpeaennTb a6coniOTHYIO aenuquay IIMnynbCa p u aanpaaneaue 
' 2 J , 0 'IBCTHUbl 2 B CHCTeMe nO KOSI 1 + 2 H Henpaaneaue </J , (}

1 
'IBCTHUbJ 1 B CHCTeMe 

2 2 • I 

nO KOSI 1 + 2 + 3 np11 nOMOWH ypaaHeHHJI 

p 
(2 

0 

-2 
P. P1 

M ( w - w ) 2
: 

2 P I . 

- 2 '2mu P, P1 
2 dp ='if M (w -wz} 

2 0 2 p 
dp2 = 'z 

w =(p2+m2}% 
P' • 

2 2 % 
M2=2~+m.J M '= -(k + p J2

; 3 

w = I ------'!C:..:.", P
1 

= ( w
1
2 - :n :} % 11 = 

2 ma• 

cos(} .. 2( -m!_:. "'P <uz} r 2 - (-m?+ "'e w,- p p 1 
1 

(-m!+wPw1-pp1 ) + 2pp1 t 2 

cf> = 21T r 
3 

; .P: = 21T r 
4 I 

cos 0, = - 1 + 2 t s 

u; + m:- (2m_{ 
2M3 ' 

(8) 

(9-ll) 

(12-14) 

( 15) 

(16-18) 

Toraa· a HOBbiX nepeMeHHbiX r , ••• r 
· • · I . S 

TO'IKH c nnoTHOCTbiO (7) pacnpeaeneHbJ paaao~ 

MepHo_a eLtnHH'IHOM nstTHMepHOM Ky6e 

A = 16 112 1 d 5t ( 19) 
ll m 2 

3 cO 

a 'sec' COCTOSIHHSI, xapaKTepuayeMoro BeKTOpoM t 

TaeT BHLt;. 

H CDIIHOBbiMH nepeMeHHblMH, npu.o6pe-

v = 4. 32 
137" 

C&JI CiJ Z (&)! 

k M m2 
3 • 

1
2 4 

1 IM (p-pl) • (20) 

6 

,. 

B HepenSJTHBHCTCKOJ! o6neCTH 9TOT Bbi60p nepeMeHHbJX CBOLIHTCSI K HCnOHb30B8HHOMY 

paHee, B YHbTpepenstTIIBHCTCKOJ! - 3B,HH>KeeT CO'IOHHO BLtBOe. ( TBK KBK OT6npaeT C06biTHe 
• 

HHW b B o6neCTH C MBHbiMH ( p - p ) 2 + m 2 , a C06bJTHSI C ManbJMH ( p -P )2 + m 2 
I 2 

np11 3TOM COBCeM He BCTpe'IBIOTCSI),l{T06bJ ycTpeHHTb 9TY HeonpeaeneHHOCTb B K03tPtPHUHeH-

Te, a pac'!eTe cnyqau I ( p - p fi<I(P-P /1 npocTo oT6pacblaanncb, a peaynhTeT, Bb!Ltaaae-
2 I 

Mbill MBWHHOl!, yMaomancst ua 2. 

2. P e a y n b T a T bl 

Ha puc. 2 11ao6pameHo ceqeHIIe npouecca ye-_, e- e- e + B o6neCTH 

4<kjm
8

< 10 • nnSI CpBBHOHIISI npuaeLteHa KpiiBBSI, no KOT;~o4~ 06bi'IHO paCC'IIITbJBBIOT 

ceqeH11e a aToll o6nacTH - aepenRTHBIICTCKaSI <f!opMyna BoTpy6bl ' 

u =a r2 Jll/.3_ 
0 .2. 3 1 

__l_ -4 ~ = 6,52. 10.
30

(_!,_ -4 )
2 

CM2 
m. m. 

(21) 

Kpuable coanaaaiOT LtO 4,01 me • B OCTBHbHOi! o6neCTII peCXOLlSITCSI B 2-3,5 paaa. norpew

"aoCTb a onpeaeneauu ce'!eHHSI no MeToLty cnyqeJ!HbiX aaeaa aoapacTaeT c 5% y nopora ao 

10% np11 to me • 

Ha puc. 3 noKaaaH xoa ce'leHHSI a HHTepaane LtD k = 60 me H LtnR cpaaHeHHSI -

ynhTpapenRTHBIICTCKest <f!opMyna Eere-lal!Tnepa LtHSI ,PoTopO>KJleHIISI H& KynoaoacKoM ueaTpe 

'/) 

u=ar(~ fn_l!_ _218_J=4,19.10. 27(fg_2k_ -1,126}cM? 
0 9 m0 Z7 . • m • 

(22) 

Yme He'IIIHBSI c 50 m0 

uecca. 

aTe ,PopMyna LtOCTeTO'IHO xopowo aocnpouaaoJlHT ceqeHue npo-

npyrue npH3HBKH npHMOHHMOCTH CBepxpenSITHBHCTCKOrO npu6nu>KeHHSI HBCTyneiOT ewe 

paHbwe. Ha puc. 4,5 noKaaaao, KBK aaaiiCSIT OT aaepr1111 ,PoToHa cpeJlHIIe yrnbl BbtneTa u 

cpeJlHIIe aHeprnll e- 11 e + a paanii'IHbJX f.HTepaanax uaMeHeHHSI ·k • B cpeJlHeM e + o6-

neJlBIOT 60HbWOJ! 3HeprueJ! H BbtneTBIOT UOJl 6onee OCTphiM yrnoM, '!OM e- , no-aiiLtHMO

My, y>Ke npu 3HeprHSIX nopSIJlKB 10 m8 tPOTOpO>KJleHHe onpeJlOHSieTCSI UOCHOJlHHMH llBYMSI 

JlHBrpaM.MBMH (II JlHBrpaMMB~H C nepecTaaneHHbiMH 3HOKTpOHBMH ·1 H · 2), KBK 3TO 6b!BBOT 

np11 caepxabiCOKHX aHeprHRX. CornacHo aTHM JlHerpaMMeM, 'leCTHUbl napbl e+ e- JlOH>KHbi 

COXpBHSITb LlB!IOKelllle pOJlHBWero HX tPOTOHe,_ 8: Jlpyroli c'>il::>i<Tj)Oll - COXp8HSIT!> S CIICTeM:>

ueHTpe MBCC JlBH>KOHHe aneKTpOHB - MHWeliH H838Jl, no3TOMY B. na6opeTOpHOJ! CHCTeMe OH 

JlOn>KeH nMeTb MeHhWYIO aHeprniO H 6onbwuil yron· abmeTa, '!eM qneHbi napbl a+ e-. 

Y>Ke npu k -10m
8 

aneKTpOHbi a Ke>KJlOM co6biTHH qeTKO pe3JlenniOTCSI He 6biCTpbiil c 

aHeprueil = 'h k u MeJlneHHblll c nona oil aHepruell 1,2-2 m e , a ux yrnonoe pacnpeJlene-

Hne CTBHOBHTCSI SIBCTBeHHO llBYXKOHYCHbiM (puc. 5). TeKHO. aneKTpOHbl yme MO>KHO' He 

7 



C'IHTaTb TO)!{llCCTBeHHbiMH - HX MBpKnpyeT HX CKOpOCTb - i1 npene6pe'lb HHTep<ilepeuunell 

Memny nnarpaMMBMn, oinn'laiOIUHMncn nepecTanosKoll qacTnu I n 2. CeqeHne npouecca, 

}13o6pamaeMoro 'leTblpbMn noniOCHbiMH nnarpaMMBMn M 3 

ce'leHniO npouecca c nayMn nnarpaMMaMu ll 3 • 

H lJ 
4 

, paBHO y llBOeHHOMY 

Ho n a aTnx nnarpaMMax MomHo npene6pe'lb nepesopoToM cnuua aneKTpoua-MHIIIeHH. 

l<aK nOKB3Bll paC'IeT, OTHOUieHne BKllBllOB B ceqenne OT C06biTHil C nepesopOTOM CUHHB 

aneKTpoua-MnUienn nocne B3BHMonellcTBnn K co6b1THHM 6e3 nepeaopoTa cnnna cocTasnneT 

7-8% UpH k = 9·15 me' 1% npn 30-50me , 0,2% npn 100 me , 3TO 06CTOHTCHbCTBO TeCHO 

CBH38HO C ManoA nepenaqeil HMHynbCa MHUienn ( p - P.) 
2 H 03HB'IaeT, 'ITO B HH)!{HeM y3ne 

2 

OCTaBUIIIXCH llllar:paMM no cyiUCCTBY npOIICXOllHT HepenHTIIBHCTCKOE! paccennlle aneKTpoua 

Ha KyHOHOBCKOM UeHTpe. 

/4/ 
3TII coo6pameHIIH xopoUio 113BeCTHbl : Hallin pacqeTbl yKa3biBaiOT, Ha'lnHan c KaKnx 

3HeprHil OHH Upi!MeHIIMbl, 

npnaeneHHan KBPTIIHB B3aiiMOllellcTBHH UOllTBepmnaeTCn TeM, KaKan 'laCTb CYMMap-

Hoi! aHepr1111 nap e+ e- IIHH e- e- UpiiXOlliiTCH Ha OlliiH 3HeKTpOH, npii' 6onbUIIIX k 

3T8 senii'IHHB 71 npaKTII'IeCKH MeHneTcn OT 0 llO } paBHOMepHO, C He6on~UIIIM UOHII)!{e-
/5/ 

HlleM 'laCTOTbi KpaliHIIX aHa'leHIIll 71 • B HepennTIIBIICTCKOM npenene, Hao6opoT, 71 = V. , 

H np11 pocTe k npenenw U3MeHeHIHI 71 pacUIItpniOTCn (puc. 6). l<aK cnenyeT U3 pac-

npeneneHun no 71 (oHo noKa3aHo Ha puc. 6 npu k = 6me ), aitepr11n .,_-a nape e-e+ 

a cpenneM MeHbllle nonoaunbi cyMMapHoll 3Hepruu napbi, OnHaKo u naa aneKTpoHa 'l"ame 

IIMeiOT HepasiJyiO 3HCpruiO, '!eM OlliiHBKOBYIO, 

PacnpeneneHun no a¢¢eKTIIBHOll Macce m U ::11+- nap e e U e+ e-He o6Ha-

py>KIIBBIOT xapaKTepHbiX oTnll'lllil OT pacnpeneneHun, pacc'II!TaHHoro c MaTpii'IHbiM aneMeH

TOM, paaHbiM 1. Ho cpenHee 3Ha'leHue m__ -2me paaHo. no k< 10 me npuMepHo 0,55 

OT KUHeTU'ICCKOil 3Heprun BCeX Tpex 'laCTUU B CIICTeMe UeHTpa MaCC, B OTllU'IIIe OT Cpen

Hero 3Ha'leHUH mt- -2m e , paBHOro 0,46 STOll aen
0
U'IIIHbl, 

CxoncTao nuarpaMM npoueccoa ye- ... e-e- e+ u y e-.. e-lL- tJ. + no3aon'11no 

HaM TaK)!{e pacC'IIITaT& ce'leHne nocnenHero (nocTaTO'IHO 6bmo nono>KUTb M = M = 0 
' 2 . 2 4 

a ¢opMyne F = I Ml ). B Bbi6paHHOM UHTepaane aHeprllll (45-55 Baa) TO'IHOCTb pac-

'leTa OKa3anacb yme HU3KOil (puc, 7}, He U03BOHHB cnenaTb 6onee neT8HbHOrO aHMU38 

ycnos11il na6n10nenun aToro, noKaMecT He Ha6niOnasUierocn,npouecca pomneHnn MIOOHHbiX 

nap Ha aneKTpoHe, 

. . ( /8/} nepable Onb!Tbl paC'IeTOB no HOBOMY MeTOllY CM, TaKme U03BOllHIOT cnenaT& 

neKOTOpbie npenaapnTen&Hble BbiBOllbi o6 o6nacTH ero npHMCHIIMOCTu. B npo11eccax, u3o6pa

>KaeMbiX 'leTblpbMH-BOCbMbiO nuarpaMMBMII TpeT&ero nopHllKa, 3TOT MeTOll aa 1- 1 11', qaca 

o6ecne'II!BaeT 5-}0%-nyiO TO'IHOCTb B onpeneneHIIII Ce'leHUll, 3TO He TaK ym nnoxo, ecnu 
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y'leCTb, 'ITO npeHe6pemennn, HeU36emH&Ie np11 BbiBOlle auanHTH'IeCKUX -¢opMyn, MoryT UCKa

maTb pe3yn&TaT u Ha 300%. MeTon xopowo pa6oTaeT s HepennTHBliCTCKoli u npoMemyToq

HOli o6naCTH: 3HCprull, HO no Mepe nl_lu6nu>KC1IHH nOHIOCOB aMUnUTYllbl K ¢u3U'IeCKOll 06nac

TII, T,E!\ B yn&TpapenHTIIBUCTCKOM npenene, Tpe6yeT y'leTa OC06eHHOCTell aMUHUTYllbl, UHa'le 

norpeUIUOCTb CUHbHO , pacTeT, , TO'IHO TBK me B03pacTaer norpeWHOCT(, np11 Hanu'IIIH OCTpblX 

¢opM-¢BKTOpOB, 

3Ta TPYllHOCTb - He npiiHUnnuan&Ha u MomeT 6biTb ycTpaHeHa nonxonnmuM non6o

poM 'nepeM2HHbiX nHTerpllposaHnn. 

AsTOpbl 6naron~pnT M_.A. MapKosa 3a uHTepec K pa6oTe, E. H. Banyeaa - aa ueHHbie 
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PIJc. 4: 3aBHCifMOCTb cpeLIHero yrna BbiiieTa () 11 cpeLineii 

sneprnu w sneKTpona (-) H noaaTpoHa ( +) B na6. 
CIICTeMe OTC'IeTa OT snepr1111 cPOTOHa If B IJHTepsane 

110 9 me •. wmax - M8KCHMa11bHO 11onycTIJMaH no 
KnneMaTIJKe sneprnst sneKTpona. 
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CHCTeMe. OTC'IeTa OT :;meprUH cPOTOH8 B IJHTepB811e 110 

500 me• :} - .ll11l'l SlleKTpOHOBi 2 - 1111H 1103HTpOHOBi 

3 - TOIIbKO 1111H 6bJCTpblX ::meKTpOHOB. 
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