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0ARBM B3 B8lKJibiX 118p8M8TpOB0 Onp9A9nJIIOIIlRX llp0118CC ycJ:opeBBB B CBHXpollliii:IIOTpOB80 

gBIISI9TCB 8Mil1IBTYA8 H8DpBJK8HBB H8 AYSHTO ll8 • .[l1111 DpOB8A9BBB H81tOTOpbiX BCCII8AOB8HBII 

aeo6XOABMO 3B8Th 0 ltalt M8BB9TCB 98 Bellli'IBH8 B 38BBCIIMOCTB OT '18CT0Tblo BaJKJIO T8J:JK8 

3R8Tb, ltalt 38BBCBT u. OT DOCTOSIHaoro 8HOAHOro aaupgJK&HBil reaepaTOpa Ea , T.Jt. 

E a ner11:0 KOIITpOIIBpOB8Th DpB pa60TO YCitOpBTOII.Il • 06bl'IBO 8MDIIBTyAHO•'I8CTOTHYIO xa-

p8KT9pBCTHKy B3M9pSIIOT, DOBOp8'1:BB8B poTop B8pB8TOp8 '18CTOTbi BpyqayiO C BRTepBaiiOM B 

0,5 BIIB {
0 

B 38M9pSIS1 B DOCII9AOB8T91IbHbiX TO'IIt8X H8DpBlK9BB9 H8 AY8HTO DpB llOMOIIlB 9M

ItOCTBOro A&IIBTeiiH, 8 '18CTOTy - BOIIHOM9pOM. fipa STIIX B3M8p9RBSIX DOCTOBHH09 aBOAH09 

aanpliJKeaae s.q. reaepaTopa E• MOJKHO DOAA9plKBB8Tio p8BHbiM H8 60IIblll9 2-8 ltB BO B3-

6eJKaaae 'ISCTbiX SII&KTpaqecxax npo6oes B sapaarope. ITpa Bhi'IBCIIeBBa ycKopHJOm:ero aanpa

JK&BBR B pa6o'll!X yciiOBBSIX ( DpB E a • 7 ~ 7,5 KB) Dp9ADOIISraeTCSI, 'ITO U8 llpliMO npo-

110pUBOB81IbHO E •• XOTSI 38BBCBMOCTb u. OT E. MOlK9T 6b1Tb H91IBB9IIaoll. 

HanpHJK9BB9 B8 AY8BTO CBHXpollBKIIOTpOB8 MOlKBO T8KlK9 ODp9A91IBTb, 9CIIB BOCDOIIb30-

/l/ 
BaTbCSI TOM lj>aKTOM 0 'ITO npB CTp9MII9HBB 

, E. dCII 
cos cp - - • -::--T • .:.::a 

• eV JC. • Clla dt 
(I) 

K enaaane o6nacTb ~aaoBOII ycTOII'IBBOCTH cylKa&TCll no aynsr a, cnenoBSTellbao, aaTeacas-

BOCTb T81tlK9 118A89T AO Hyllll, 

.[lng yno6CTB8 A81IbH9IIWBX p8C'I9TOB nep911Blli8M BXOASIWB8 B (I) BeiiH'IHBbi 
dCII 0 

d't B BRAe: 

Cll - 2trl 
dCII0 

dt 
2rr~ • ~ • F• 2rr·~·86F 

da m da 

Cll. B 

(2) 

rne - '18CTOT8 reaepaTopa, KOT0p8SI B3M9pS19TCB B 38BBCBMOCTB OT 
df 

a - yrna no-

BOpOT8 B8pB8TOp8 '18CTOTbi B rpaAyCaX; djl -DpOB3BOAHSB '18CTOTHOII llporpaMMhli 

m - 'IBCIIO 118K9TOB pOTOp8 B8pH8TOpa ( m • 10 AIISI CBHXpOUBKIIOTpOH8 OJUIH) t F -

'18CTOT8 MOAyllllllBB Bo'lo H811pSIJK9J111Bo 

.MucaMan&ao B03MOlKHhiii aa6op aaepraa aa nonyo6opoT eV MOJKBO 3811HC8Tb 

C119AYKllllRM o6pa30M 

s 



eV • e U•0 • a • b , (3) 

eV 
OTHOCHT&nhBOI"O aa6opa 9H9pi"RH OT I"Jl9 <jly!D[JlHll a • -U-

/2/ e a 
BblpHJKA9T 3HBHCHNOCTh 

u. 
paJlBYCB op6BTbl ( CMo pHCo 1) t <jlyHKilHII b - -n;; y'IHTbiBaBT 3HBHCHMOCTh Hallpllllt&lllll! 

HB JlYHBT9 OT ~BCTOTbl B T9~9BH9 BpeM9B.B ycltOpeB.B111 a u 00 - aanpHJKBHBe aa ~~:yaa ... 

Te a aa~ane ycxopeaag, 

noJlCTBBJUU! (2) B (3) B COOTIIOW911B9 (1) B llpoR3BOIIH llp&o6paaoBaBH!I 1 llOIIY~HM: 

df 
18 E • d;" F F 

-=A·--
U00 Uoo 

(4) ···¢. --
e•a•h•K•fa 

06bl'lHO oo8¢, H9 OCTH&TCH llOCTOHHIIbiM B llp0Jl&CC9 YCKOp911BH1 llpH'lBM H3M&H&HH& 

df 
Ta. ero c pa~~:aycoM onpeJl&nii&TCa aaBRCHMOCTh~ oT pa~~:ayca B&nR'lRH E8 , K 

11 I 
a b • Beml'tallbl E

0 
(nona a a aaepraa aoaa), K • 1 + I=; • (il ( f3 - oTaoca-

TenhHHH CKOpOCTh HOH81 ll -noKaaaT9nh Cnana MHI"HHTHOro nona) I fa a n&I"KO Bblp83BTh 

B aaBRCHMOCTB OT R t 9CnR B3B&CTHa KOH<jlarypHilHSI M8I"BHTIIOI"O H M9KTpH'l&CKOro nonaJt, Be-

na'lRaa npe~~:cTasns&T co6oll ora6a~my~ ycKopHJOmero aanpaJKeaaa, oTaeceaay~ K aa-

npaJKeaa~ aa 'lHCTOTe aaxBa-ra. Ee MOJKHO onpe~~:enHTh na6o ¢oTorpa¢apoBaaaeM ocuannor

paMMLI yCKOpH~mero HBilpS!llt9HHH B pa60'IIHX yCnOBHRX1 nH60 H3M&p&IIHHMH B CTBTHK9 npH 

E 0 = 2-3 KB C llOMOrnhJO 9MKOCTBOro )l9nHTeng, 3aBHCHMOCTh B9nR'lHHbl b OT panay-

Ca, noKaaaBaaa aa pac. 1, nony'leaa BTOpbiN cnoco6oM. npa aToM npeAnonaraeTca, 'ITO 

KOs¢<jlll!lH9HT nponopiiROHBnhHOCTB HanpRJK91!BH 1 li3M9pR9MOI"O Ha Jl9nHTene, H81lpRlK9HR~ HB 

JlyaHTe H9 38BHCHT OT 'lBCTOTblo 

Ha pac, 2 noJ<aaaaa aaBBCHMOCTb BenH'lRHbl A OT panayca AnR CHBXpOilHKnOTpOHB 

OJ.HIH. Ha panayce 220 eM A JlOCTKraeT MBitCHMHnhHOll B9nH'lRBbl 84 Bfrn. 0'l9BHAB01 

'ITO llpH yBenH'l91!HH 'laeTOTbi MOJlynRilHH 008 cp 
0 

JlOCTHI"H&T &)lHI!Hilbl B ll9pBy~ O'l9p9Jlh HM&II-

1!0 HB 9TOM panayce H npB60p I<OBTponll liiiT9BCHBI!OCTH llOK8JK9T BBnR'lRHy, 6naaKy~ K ayn~ 

(ypoB&Hb .Poaosoro aany'l&HaR). Ha pac, 3 npHBeA&Bbl aaBHCHMOCTH aaTeacasaocTa yc&opea

aoro llY'li<B OT ~BCTOTbl MOAYIIRJlRH )lnR H9CKOnhltHX 31!8'191!Hl! llOCTORHIIOI"O aHOJlBOI"O HHilpR

lK9HHR rea~paTOpa E 
0 

• TaK Kaxoo8 ¢ 
0
npRMO nponopulloaanea 'lBCTOTe MOIIYnR!lHH F , TO, ycTa-

HOBHB nnR KalKJloll J<pRBOll 3Ha'l&Hae F • F 0 , llpH ltOTOpoM HHT9HCRBBOCTb na~~:aeT JlO 

Hyna, MOJKBO HaliTH 3Ha'l&HH9 008 </J 0 

paKT9pHbiX TO'lKBX KpliBbiX I - I (F ) 

aa paARyce, rna A • A.,.,. 
1 

B n~6blx 11pyrax xa

aanpaMep, npa MaKCRManhaoll IIBT&HCIIBHOCTH. B 

paccMaTpHBH9MOM cnyqae, KBK BIIAIIO H3 pHCyBJ<H1 MHitCRMyM IIHT9HCIIBHOCTII )lOCTHI"aeTCR 

npa F • Fmax: 0,5F0 , T.e. npa oo8 <P. HB PBIIIIyC& 220 CM1 paBHOM 0,5. npll aTOM 

oo8rp
0 

aa aaxBaTe npa6naaHT&nhHO paBea onTHMHnhHOMy, onpeneneaaoMy nyTeM aaMepe· 

~ nt 
HIIR HHT9HCHBIIOCTH B aaBHCIIMOCTH OT ~ HH pa)lHyCe 30 CM , 

4 

\( 

i 
j'ilj 

II,... 

HKTeHCIBHOCTh aawepRnaCh ~~:oaaweTpON, perxcTpHpYJOmHM llOTOJ< BTOPH'IBioiX ~aeTIIII., 

o6paay10maxca npa coynapeBBH yc~<opeaaoro npoToaaoro Jty'IKa e 6epannaeBOA )Qmen10, yc-

'J'BHOBn&HHOll HB R • 214,8 eN, 

<llopwyny nnlil onpe~~:enei!Bll ycxopa10mero aanpHlK&HHR aa :SaXBaTa nony'll!M aa (4): 

u •• A max • .FO • 2 Ama~Fmax (B) 

rna A max ~ 84 Bfrn 6epe'J'CII 113 pHC, 2, a Fo HnB Fmax• B3 pHC, 8 llnR K&lK)lOI"O H3 aaa-

qeaxll E • . l1ony'l&HH8ll 'J'BJ<HM o6pa30M aaBHCHMOCTh U10 oT E. aao6paJKeaa aa pRe,• 

nn11 HHXOlK)lGBBR &MilnHTyUHQ-'lACTOTHOll xapaltTGpHCTHIIII cnelly&T <jlyBJ<Illl~ 

JKH'rb HH H81lpHlK8HH9 H& 3HXBaT9 U 10 

b yMHO-

Qq9BJIUB0 0 'ITO OWH6J<a Dpll BaXOJK119BHll u •• onpe)lens&TCR B OCHOBHOM OWH61t&Mll 

npR H3M9p9BliB <jlyHKUHB 1 T,K, IIPYI"II9 119nli'IHHbl MOI"yT 

b· ~ 
u •• 

npOilOpUHOBanbBOCTII BallpHlK9HHR 1 H3M9pR9MOI"O Ba ~enHT&ne, 

TO'lHOCTh~ ( "" 1 - 3%), 0wH6xa B 113MepeBHH 

BHCHT OT 'l8CTOTbl, 

6biTb onpe~~:eneabl c xopomall 

MHHRManhHa, ecna J!iOa«jlojlanaea 

HaDpRlKGHH~ H8 IIYBHT& He aa-

Ha p11c, 4 noJtaaaaa TO'llta, nony'l&HHBR aenocpencTB&HHbiM uaMeaeaHeM aanpRJK&HiiH aa 

~~:yaaTe CTSTH'l&CKHM BOnbTM&TpoM. Ba~~:ao, 'ITO TO'lKB xopowo noJKHTClil aa nony'leaay~ Kpll-

By~. 

B aaxn~'lGHHe Bb!paJKa~ 6naronapHOCTb B.H. naaunoBy aa o6CylKJl9HH9 pa60Tbl H BalK

Bbl& aaMe'l&HHlii,H.B. En'l&BIIqy a B.H. Map'leaxo aa noMOmh B naMepeHHRX. 

fl H T e p a T y p a 

l. D. Bohm L.Foldy. Phy8. Rev.,I!, 649 (1947), 

2. H.B. EH'l9BH'I, r.i1. naH'I&B, A.H. Ca<jloaoB. Pacq9T ycxopR~mero anexTpH'l9CKOI"O llOnR 

CHBXpOJlHKIIOTpOBa, npenpliHT 011fll1, 1854, ny6Ba 1 1964, 

3, 6,11. 3aMOilOII'lHKOB, n.n. HoBHKOB, 3.A. non¢epoB. 06 OllTHManhHbiX ycnOBHRX 3aXB8Ta 
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