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BBe.neaHe 

nHael!Hbill HHAYKUHOHHbill YCKOpHTenb (nHY), HAest KOTOporo 6blna npe.nnolKe

aa Eayapco~ .no nocne.naero speMeHH ae aaxo.nHn npHMeaeaHst B ljlHaHKe. KpHCTo-

/1/ 
tfJHnoc snepBbie nocTpoHn H nycTHn TaKol! ycxopHTenb aa aaeprHIO aneKTpoaoB 

4 Mas H TOK B HMnynbCe 200 a B KaqeCTBe HHlKeKTOpa AnB HCcneAOB8TenbCKOll 

TepMOst.Qepaoll ycTaHOBKH , AcTpoa". TaKoll JKe nHY 6bm nocTpoea B HHH 34>A, 

121 
B 1964 r. • Bonpoc o B03MOlKHOCTH ycxopeHHst aapstlKeHHbiX qacTHU n106oll Mac-

Chi 38 cqeT 6biCTporo nepeM8I"HHqHB8HHH 38MKHYTbiX MSI"HHTOIIpOBO.!lOB H3 MenKOillHX

TOBSHHOI"O MHI"KOI"O tfleppoMaraeTHKa HnH ljleppHTa aacnylKHBaeT BHHMSHHH. 3neMeH

Tapaoe paccMoTpeaue aToro cnoco6a ycKopeaHst o6aapylKHBaeT B aeM PIIA ueHHbiX 

oco6eaaocTell. 

TaK, B npOTHBOIIOrrOlKHOCTb TOMy, qTo HMeeT MeCTO B 06blqHblX nHHeliHbiX yc

KOpHTenstx, ycKopstiOmee BHXpesoe aneKTpHqecKoe none B nHY Bcer.na stBnsteTcst 

cnerKa ljloKycHpyiOWHM. npo6neMa ljlaaosoro ABHJKeHHH,B oco6eaaocTH .nnst anex

Tpoaos,paAHKanhHO ynpomaeTCst, npuqeM aTOT cnoco6 noasonsteT nonyqHTb ropaa.no 

6onee MOHOXpOM8THqeCKHe nyqKH K8K aneKTpOHOB (no cpaBHeHHIO C nyqKaMH OT 

o6biqHbiX nHael!HbiX ycKopHTenell), TaK H THJKenblx qacTHU (no cpasaeaHIO c nyq

KaMH OT KnaCCHqecKOI"O UHKnOTpoaa) • TexaonOI"HSI H3I"OTOBn8HHH CeKUHll nHY cy

mecTB9HHO npozue, qeM B 06biqHbiX nHHeliHblX YCKOpHTenHX, 8 npOCTOT8 npHHUHna 

pa60Tbl nHY, aeCMOTpH aa. HeKOTOpble TeXHHqecKHe TpyAHOCTH ero C03.!l8HHSI, noa

BOnsteT o6ecneqHTb .llOCTSTOqHyiO SKOHOMHqHOCTb T8KHX yCKOpHTenel! KaK npH COO

pylKeHHH, TaK H npH SKCnnyaT8UHH. 

BalKHbiM npeHMymecTBOM nHY HBnHeTCH B03MOlKHOCTb ycKopeHHH aneKTpOHOB 

C HHT9HCHBHOCTHMH aa OAHH - AB8 1IOpHAK8 6onhillHMH, qeM B APYI"HX yc~pHTenstX, 

IIpH XOpOWel! MOHOXpOM8THqHOCTH B nyqxe. HHCTSHCHBHOCTH nyqKOB THlKSnbiX qac

THU B nHY T8KlK9 6ynyT BO MHOI"O pa3 1Ip8BOCXOAHTb HX HHTSHCHBHOCTH B UHKnOTpO

H8X H nHH9liHbiX yCKOpHTSnHX. 
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!I 1. CTaanapTHbiH ycKopnromulf sneMeHT - HHAyKTop 

HHAYKTop npencTaBnHeT co6olf KOnhUO ua ~eppoMaraeTHKa {puc. 1), nonyc

KaiOmero 6biCTpoe no BCeMy o6oeMy nepeMarauquBaHHe, npuqeM aanpaBneaue Me-

lllilOIII8rOCH BO Bp8M8HH B8KTOpa B -aaHMyTanhHoe. 

p H C. 1. 

Dpu6nH)!{eHaoe Bbxpa*eaue AnH BHxpeBolf s.n.c. U , B03HHKaromelf npu nepe-

MarHH'IilB8HHH HH]:(yKTOpa OT B ]:(0 - B { raycc) B Teqeaue BpeMeHH 

8CTb, KaK H3B8CTHO, 

u-10-u~ KB, { 1) 

rae S { cM 2) - nnomanh panuanhaoro ceqeaHH MarHMTonpoBona HHAyKTopa, 

s-f(R-r 0 ) 

noAXOAliiU88 BpeMH rrepeMarHHqHB8HHH 
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§ 2. Pacnpeneneaue auxpeaoro ycKopHromero nonH 

PaccMoTpHM coaMecTHO ypaBHeHHH MaKcBenna nnH BeKTopoB aanpSI)!{eHHOCTH 

MarHHTHoro nonH ii u aanpHJKeaaocTH BHxpeBoro aneKTpuqecKoro nonn E . 

- 417 ~ 
rotH s -

0
- 1 

1 a"B } {rayCCOBa CHCTeMa 8]:(HHHU) { 2) 
rot E ,. __ --. 

e at 

ToKaMH cMemeHHH no cpaBHeHHIO c ToKaMH npoBOAHMoCTM 6yneM npeae6peraTh. 

XopOWO H3B8CTHO peweHHe rrepaoro ypaBH8HHli {2) rrpH OTCYTCTBHH B rrpoc

TpaHCTBe MarHeTHKOB {puc. 2) 

H -].__I 
e(V) 

[ T X;] 
r 8 

d v 

V - o6'beM rrpOBO]:(HHKOB C TOKOM), 

KOTopoe Ha3biBaeTcH aaKoHOM Euo-CaBapa. 

~~~ 
p H C. 2 

Aaanoruqaoe peweaue BToporo ypaBaeHHH {2), cnpaBennuBoe npu oTcyTCTBH 

npOBOAHHKOB 

- _I I 
E =- 417e (V) 

[as~r-J 
a 1 

rs 
d v 

{4) 

v - o6'beM nepeMarauquBaeMoro ~eppoMaraeTHKa), MOJKeT 6biTh noneaHbiM n 

oueaoK pacnpeneneaun aanpHlK8HHOCTH BHxpeBoro nonH B cnyqae, Korna npoaonu

MOCTb rrepeMarauquBaeMoro ~eppoMaraeTHKa H30Tponaa. 

§ 3. 0rrTHManhHbiH BapHaHT HHAYKTOpOB 

BpeMeHHaH nporpaMMa nepeMaraHquBaHHH HHAyKTopa nonJKHa no B03MOJKHOC 

o6ecrreqHTb UOCTOHHCTBO ITpHp6IU8HHH ITOTOKa ~ B HHAYKTOpe BO Bp8M8HH. B IT 

rronoJKeHHH IL .. eonst STO 3H8qHT 
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§ 2. Pacnpenenesae BHxpesoro ycxopHromero nonH 

PaccMoTpHM cosMecTHo ypasseHHH Maxcsenna nnH seKTopos aanpH*eHHOCTH 

MarHHTHoro nonH H H aanpHmeasocTH BHXpesoro snexTpaqecxoro nonH E . 

- "" .... rotH s -
0
- 1 

1 a'B } (rayccosa cacTeMa enHHHU) ( 2) 

rot E =----· c at 

ToKaMH cMemeHHH no cpasaeHHID c TOKBMH nposonHMOCTH 6yneM npeae6peraTb. 

Xopomo HaBeCTHO pemeaae nepsoro ypasaeaHH (2) rrpa oTcyTCTBHH B npoc

TpaacTse MaraeTHKOB (puc. 2) 

[ T X;'] 
r 8 

H a~J 
c(V) 

V - o6'beM npOBOUHHKOB C TOKOM), 

KoTopoe H83biBaeTcH aaKOHOM EHo-Casapa. 

d v 

~IZJ 
}._ 

p H C. 2 

Aaanoraqaoe pemeaae BToporo ypaaaeHHH (2), cnpaBennasoe npH oTcyTCTBHH 

11pOBOUHHKOB 

- _1. I 
E s- 417C (V) 

[as ~r- J 
at 

ra 
d v 

(4) 

v - o6'beM nepeMaraaqasaeMoro ljleppoMaraeTHKa), MomeT 6biTb noneaHbiM nnH 

oueaox pacnpeneneHHH aanpH*eaaocTH saxpesoro nonH B cnyqae, xorna nposonH

MOCTb nepeMaraaqasaeMoro ljleppoMaraeTHKa H30Tponaa. 

§ 3. 0nTHManbHbill BapHaHT HHUYKTOpOB 

BpeMeHHBH nporpaMMa nepeMaraHqHBBHHH HHUYKTopa non*Ha no B03MO*HOCTH 

o6ecneqHTb noCTOHHCTBO npHpameHHH nOTOK8 ~ B HHUYKTOpe BO BpeMeHH. B npen-

rrono*eHHH p. • const 9TO 3H8qHT 
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L__ 

()41 • • 
at•llfHdS'"21llf 

·(S) 

fn ~ ~ eons! 
ro 

TBK KBK Mbl AOnlKHbl C'!HTBTb H I a cons! 

(rayccosa CHCTeMa 

enHHBU) 1 (5) 

(6) 

Ha ( 5) cnenyeT, 'ITO .nnH ~HKCII;posaaBoro ~eppoMaraeTHKa ( ll • eonst 

nnH HBllYKTOpOB nro5ol!: reoMeTpHH) llpH CpaBII9HHH paanH'!IlblX HILQYJ[TOpOB, o5ecne

'!IIBBIOWHX aa.QaiiJIYIO a,)l,C.) MOlKHO IIOIIb30B8TbCl'l BbipaJKeBHeM 

• R f I fn - • eons! 
ro 

(7) 

Terrepb, rrpenrronaraSI TaKJKe nocTOSIHRol!: speMeaayro rrporpaMMy rrepeMarHR'IHBa

HHSI paanH'!HblX HIUIYKTOpoB aa aanaaayro a.n.c., nony'!HM ewe npa5naJKeaaoe Bbipa

JKeaae JliiSI MOWBOCTH P , aaTpa'!HBaeMOl!: BO BpeMSI rrepeMarHB'IHBallHSI O)lBOro RB-

2 ~=~ ( 10) 
p2 12 R2 

T.e., MOWHOCTb rrepeMarBH'!HBaiOWHX HMilynbCOB OKa3biBaeTCSI MeHbWe BO CTOnbKO 

paa, BO CKOnbKO paa yMeBbWaeTCSI HapylKHbll!: PBAHYC HHAYKTOpOB. TioCMOTpHM TS

rrepb, KaKOBO 6yneT OTBOW9HBe 06~&MOB ~eppoMaraeTBKa AnSI 3THX HHAYKTOpOB 

( paCC'!HTaHHblX Ba OAHHaKOBbl9 a.n.c,) • 3necb B 060HX HHJlyKTOpax panaanbHOe 

ce'l:eRHe ~eppoMarBeTHKa AQnlKHO 5blTb OJlHHaKOBbiM. 

fi(RI-rol• f2(R2 -•o> ( 11) 

H 
VI R 1 + ro 

( 12) v2 R 2 + •o 

I T.e. KonaqecTBO waxToBaaaoro ~sppoMarasTHKa B cnyqae a) TaKJKS yMeH&maeTCSI 
AYKTOpa: 

P=L_ 
417 

f H ii d V c 2 ll f I i fn _R_ 

(V) r. ( 8) 

qT05bi IIOIIY'!HTb B03MOJKBOCTb cpaBB9HHH HllllYKTOpOB paanJI'IHOl!: reOMeTpBH 110 

HX 3KOBOMH'!BOCTH, paCCMOTpBM JlBa Kpal!:HHX peJKHMa pa50Tbi: 

a) TiepeMarHH'!HBaBHe scex cnoeB aanyKTopa Taxoso, 'ITO snnoTb .no nepH~e

paH B HB'!ane H KOBUS HMilyn&ca B9IIB'!Hila HBllYKUHH B ~eppoMarBeTHKS MaKCHManb-

HBSI ( ;t.B ) . 
5) llo MaKCHManbBOl!: HB.IIYKUHH .± B m B Ba'!ane H KOBUS HMrryn&ea BaMarBH'!BBa

IDTCSI nHllib BByTpeBHHe cnoH. 

B cnyqae a) BallpHlKSBHOCTb H(R) y BH9WBel!: UHnRHJlpH'!&CKOl!: IIOBepXHOCTH 

HHAyKTOpa JlOIIJKBa 6b!Tb IIOCTOSIHHOl!: IlpH nro6ol!: reoMeTpHH HllllYKTOpa 

H(R~ 
R 

= eonst . 
( 9) 

Torna OTHOlli9BHe MOWHOCTel!:, Be06XOAHMblX AIIH rrepsMarHH'!HB8HHH ABYX HHJlYJ[TO

pOB, Bbl3biBaiDWHX O)lHHaK0Bbl9 BHXpSBbl9 a.n.c., RO HM9IOWHX paanH'IBbl9 HapylKHble 

AHBMeTpbl 2 R 1 H 2 R 2 (ITO KOHCTpYJ!:THBHbiM C006paJKeRHHM cnenysT BHyTpSB

HHe LlHBMeTpbl 2 f O 6paTb O)lllHBKOBblMH), 6yneT B COOTB9TCTBHH C ( 8) H (7) pBBBO 

6 

c yMeabweaBeM aapylf(aoro panayca aanyxTopa, rrpH'!eM Bee ~eppoMaraeTBKa, aeo5-

xonHMoro nnH coanaBHSI aanaBBol!: a.n.c., rrporropuHoaaneB cyMMe aapyJKaoro H sayT

peaaero panHycoB HBAyKTopa. 

llnaaa HHAYKTopa, a cnenoBaTen&Ho, H nnHaa scero ycKopaTenH, B cnyqas a) 

6yneT rro (11) o6paTHO rrporropuHoaanbaa paaaocTB aapyJKBoro B sayTpeBaero pa

n~~:ycos. 

__ f1_ = R 2 - r o 

f2 Rl-rO 
. ( 13) 

T.e. nnaaa ycKopBTenB BoapacTaeT aecKon&Ko cxopee, '!eM naasl!:ao.c yMea&weaa

eM aapyJKaoro panHyca. 0TMeTBM ewe, '!TO aecMoTpSI aa cywecTBeaaoe soapacTa

HHe AJIHHbl ycxopaTenH npa yMea&weaaa R • senH'!HHa nonne•mwero oTKa'!Ke sa-

KyyMHOro o5~eMa V' IlpB aTOM 

V' 
1 y;--
2 

R I 

R2 

yMeHblliHTCSI 

•o 
l~-

R2 

ro 
1-

R I 

llpHMepBO B OTHOW9RHH 

(14) 

TaKHM o6pa30M, CTOHMOCTb yCKOpHTenR C paanH'!HOl!: reoMeTpHeA HHAYKTOpoB B 

pacxonbt aa ero ansKTponHTaaae MoryT 6blTb ousaeabl c noMow&ro npaseneaablx 

~OpMyn H aaitneB OIITHMaiibBblil BapHBHT reoMeTpHH HBAyKTOpOB, COBM9CTHMOl!:, paay

MeeTCSI, C B03MOlKBOCTbiO IlpOBS):l9BHSI rryqKa BAOIIb yCKOpHTenSI 6ea IIOTepb. 

7 



I 

Cny'laA 6) npencTaBliH&T MeRbiDIIA HIITepec, Ollllaxo, KOM5H.11Hpysr lf>opMyJihl, 

nony•IeHHbi& llJIH CJiy'laH a),c lf>opMyJiaMH llJIH Cliy'laSI 6), MOJK.IIO .rt9JI8TJ. OIX&RXII B 

mo5oM npoMeJKyTotrHoM cny'l:ae. Iloa'IDMy npnBo.rtBM aeo6xonHMhle ljlopMyJihl llJIH cny

qag 5): 

PI 
~·I; 

VI 
2 2 

R I - ro _2 ___ 2 

R 2 - ro 
----v2 

e I 
e-- "' 

2 

fn~ 
r o 

f R I o--
ro 

fn2 
ro 

R I 
fn-

ro 

( 10') 

( 12') 

( 13') 

Hecno*HhiA aHanHa npHae.~:teHHb!X &.biWe !f>opMyn noxaa.blaaeT, 'ITO 

AliR yny'fW&HHH 9KOHOMH'I&CKHX 1I8.p8M&TpOB YCXOpKT&liH CJI&Ay&T CTpaWBTbCSI 

K cym&CTB&HEIOMy COKpameRHJO llOil&pe'!RHXa HRlly-KTOpOa. 

MoJKRO 5blliO .rtyMB.Tb, 'ITO H3-38 OI"'pOMHbiX llliOTROCT&fl: TOXa B 8JI9KTpOBHOM 

JUfY CBSI38Hf!Oe C COKpame.IIH&M llHaMeTpa HRilYKTOpOB YllJIHBe.IIHe yCKOpHT&m:.HOI"'O 

TpaxTa saTpynHHT npoaenef!He ny'lxa no BeMy 6ea noTepb. B neAcTBHTeJibHOCTH, 

yJKe B C8MOM EIB.'IaJie YCKOpeBHH SJI&XTPOHbl 1XpH05peTyT CKOpOCTb, B&ebMa 5nH3-

KyJO K CXOpOCTH CBeTa, H llOCJI& STOro aljlljlexT o6~&MHOI"'O 38PHll8. B llY'IKe 6yn&T 

I10'lTH llOJIHOCTbiO KOMil8HCHpOB8.R. nnH THJK&JibiX 38pSIJlOB, H8CMOTpSI Ra HX M81Ihl& 

CKOpOCTH, BliHSIHHe 05o&MEIOI"'O 38pHJlA Recym&CTB8BHO B~Hily M81IhlX TOKOB
1 

KOTO

pbi8 .rt8IOT HCTO'fHHKH T8KHX '18CTIJIX. 

YpaBHeHHR 

BHXp8BOM 

§ 4. IlpocTpaacTaennaH ycToAqyBOCTb_ 

ABHJK8HHH 

AJISI napaKCHB.llbHbiX TpaexTOpHA B 

8.1l&KTpH'I&CKOM none 

ycxopHIOmeM 

IlycTb ocecHMMeTpH'IRoe anexTpH'Iecxoe none BMeeT npoexnua 

E ( E r , 0 , E z ) 

8 

( OCb CHMM&TpHH Bbt5paH8 38 OCb 

TOp CKOpOCTH 

z llHliHRApH'18CKOA CHCT&Mbl KOOpJJ.HH8.T), B&K-

;u.o.v>. 

11pH'l8M BBHAY TOI"'O, 'ITO r << v 6y,~:teM nonaraTb I v I• v. Tor.~:ta AJIJI anexTpo-

HOB ( 

l!JIH 

e > 0 - aenH'IHHa sapHAB anexTpona) 

d 

d t 

( mr ~) •-e E 
v I-{3 

_d_ ( mv 
dt .I ,)•-eE 

vI -{3 z 

{ 

_d (my v r') .. - e E 
dz 

~--e E d z z 

(Eamyc 2 ,y• 2 

yl-{3 

Bae·neM ljlyHKIXHJO 

• {3 .. ...::_ 
c 

"'- vh r . 

' r • 
dr 
dz 

( aexTop E npaxTH'I&CXII 

He 3aBHCHT OT Bp&MeBB), 

( 15) 

) . 

( 16) 

Torsa nocne nonc~a.aoaxu ee a nepaoe ypaaaeBBe (15) u npH y'leTe usaecT-

Horo COOTHOW8HHH 

a TaK)I{e BToporo 

HJIH 

aE 
z 

E,•--
2
-az 

ypa.aael!HR (15) 

'I'" + ~2 
4f34 

e 

nony'laeM cnenyromee ypaaaeHue llliSI 

E' 2 
(-)'I' .. o 

E 

'l't 
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e E 

E ( Z 0) - e rE z ( Z) d Z 
•o 

{3 2 al-[ Eo 

]~'I'- 0' 

E ( Zo ) - e (E z d Z 

•o 

( 17) 

l ~ . 

/3/ 
Ypasaeaue (17) ecT& penHTHBHCTcxoe o6o6meaae ypasaeaua ~nH napaxcaan:r.-

HhiX TpaexTopuA, nony'leHaoe nna cna6oro ocecHMMeTpB'IHoro nons. nerxo npo

/3/ sepHTb,'ITO B cna6b!X nonHX (17) npHHHMaeT BHJl ypaBHeHHH 

'1'"=-2..(~)2'1' 
16 w (W .. ~ 

2 
( 17a) 

ans yn&TpapensTHBHCTCKHX anexTpoaos nony'laeM cnenyromee ypasaeaue: 

'1'"--...!....(~)2'1'. 
4 E ( 176) 

Ypasaeaus nns nono*HTen&Ho aaps*eHHhlX 'laCTHn nony'laroTCH Ha (17) TpHBHan:r.ao. 

B COOTBeTCTBHH C (17) B paCCMaTpHBaeMOM HBMH cnyqae Bcerna 6yneT npo

HCXOAHTb ~>OKYC'!pOBKa llY'IKa, TaK JtaK KOS$1JHUH9HT llpH IJ' BCerna IIOITO*UTenea, 

ecnH E z .f. 0 . B 9TOM COCTOHT rrpHHnHnHan&HOe OTnH'IHe HHJlyKUHOHHOrO nHHeAao

ro ycxopHTens oT peaoaaacahlx, rne ycxopsromee anexTpB'Iecxoe none scer~a ne

~loxycupyromee. 

CnenyeT OTMeTHT& cnenyromee o6cToHTen&cTso: ycxopsromee saxpesoe anex

TpH'IeCKoe none R8 OCH yCKOpHTeng E 
0
( Z) He MO*eT 6hlTb OAHOpOARhlM, a 6yneT 

npencTasnHTh co6oA nepaonH'IecKyro !jlyaxnaro OT z . B cssaa c aTBM npoexnuB 

BeKTopa E aa oc& 6yneT aaaxonepeMeaaoA, onaaxo, xax aTo BHllHO H3 

( 12), panaan&Hbre can&r anec& s rrpoTHsonono*aocT& cny11aro aaaxonepeMeaaoro 

rpanueaTa MarHHTaoro rronH oxaahrsaroTCH !jloxycapyromHMH aa scex Y'IACTKax 

TpaeKTOpHH. )KecTKOCTb !jloKyCHpOBKH 3):1eCb ReBenHK8, RO OH8 BCerna HMeaT MaCTO, 

3~¢exT aaaxonepeMeaaocTH E, IlpOHBnHeTCH IlpH ABH~aHHH 'laCTHU B TOM, 'ITO 

Koa¢!fluuaeaT npu 'I' B (17) npao6peTaeT nepHOAB'ISCKHA (6ea H3MeHeHHH 3H8-

Ka) xapaxTep, Cpasaeaae pacc'IHTBHHbiX TpaexTopaA B cnyqae nepuonaqecxoro no 

nons E 
0 

( z) ( 7) a B cnyqae onaopoJJ.aoro nona E 0 , xoTopoe no BenH'IHHe 

6brno paBHO CpeJJ.HeMy 3Ha'leHHID EO ( Z) ( 7), noKa3biBaeT, 'ITO B cny11ae nepao-

10 

AH'IeCKOrO EO(z) rrpoHCXOJlHT cymeCTBeHHOe ysenaqeaae *9CTKOCTH !jloxycHpOBI[H, 

npoacxoJlHT aTo noToMy, 'ITO xoacjlcjlauaeaT rrpu 'I' El ( 1~ nponopuaoaanea ae 

nepBOA, a BTOpoA cTerreHR e E 11 , EICnencTE!He 11ero IIpR HeR3MaHHOM cpe~HeM 

3Ha'leHRH e E 11 

!I 
( e E 11 ) OKa3biBAe"rCSI anH o6oax cny'laeEI cpenaee 3Ka'leaae 

6onbiiiRM )lnB rrepROJlH'IeCKOro e E z 

Cneiuran&Hbie cjloxycapyromae aneMeHTbl 

OnaaKO, xaK B cnyqae ycxopeHHH HHTeHCHBHbiX aneKTpORHbiX ny'IKOEI, KOrna 

B HB'IanbHOft 'IBCTH ycxopHTenH eme npORCXOJlHT pe3KOe p8CT8rrKB8aHHe 'laCTHU B 

nyqxe 3 a C'leT o6~eMHOrO 38pHl18, T8K H npB yCKOpaHBH OTHOCBTerrbHO Crr86biX 

ny11x 08 ™*enblx 3apsnos, yc~~:opsromee saxpesoe none ae Mo*eT o15ecne'IHTh Ma

nhlft panayc rry11xa a aeo6xollHMO rrpuMeaeaue crreuuan&KbiX E!HemKHx noneA ans 

ero nonepe'IHOA !jloxycuposxu, B cny11ae anex-rpoaos xopomaft acjlcjlexT naeT npa

Meaeaae TOKOBbiX coneHOHJlOEI, COOCRhlX C rry'IKOM, npocTp8HCTBeHHO H8BI5onee Bhl

rOJ1HO pacrronaraTb coneaoBJ1bl ana El pa3pb1Eiax Me~y RHJ1yxTopaMB, BnR name 

HaMOTaTb HX Ha aapy)KHYID 11RnHHJ1PB'leCKYID IIOBapXKOCTJo RHJlyKTOpOB, 'IT06bl o6ec

ne'!RTb MRHHMan&Hblft rrorrepe'!KBK cjleppoMaraeTHKA HRJ1YK'ropa. B nocnenaeM cny

qae xoa!jlarypanus uanyKTOpos nonmaa 6biTb Taxoa, 'IT06bl snon:r. oca ycKopuTens 

HMenBCh 38MeTRbie pa3pb1Bbl l'<!e~y BRJ1YKTOpaMH, Cp8BHBMble C HX BHyTpeHHHM 

panaycoM. 3To aeo6xonaMo ans TOro, 'IT06br cjloxycapyromee nocTosaaoe EIO spe

Meau MaraBTaoe none coneaoanqEI rrpoHHKano B pa6o11ee npoc-rpaHCTEIO ycxopHTena 

11epe3 aKpaaapyromuft MaTepuan BHJ1yKTopoa. 

§ 5. CuaxpoHH3arrBH pa60Tbl cexnaft nHY 

~a*e npa ycxopeaRH anex-rpoaos no aaepraa, xo-rophle rroTpe6yro-r 3H8'lRTen:r.

aoA J1nHHbl nHY, npe8biW8IDIIX&A ll&CKOnloltO J18CRTKOB MeTpOB, J10nmH8 EIBOJ1BTbCSI 

speMeHH8H rrporpaMM8 8KrriD'I8HRH rrepeMarHR'IBBBIDIIIHX HMrrynbCOB BJ10nh YCKOpHT8-

nH, cornaCo88HH8SI C IIpOXO~eHB:eM yCKOpSI&MhlX 'IACTBrr -qepe3 C&KrrRR RHJ1YKTOpOB, 

Bseneaue Taxoro TaftMepHoro ycTpoftCTBA II03EIOnHT ycKOpR'rb B nHY He TOnbKO 

aneKTpOHbl, HO B HOHbl nro15oft 38pR.QHOCTH, PaC'ISTbl nOK83hlBAIDT0 'ITO B yCKOpHTene 

aToro THna Momao yc~topHTb na~e ROHbl ypaaa no aaeprua 10 ~as aa Hyxnoa npa 

OTHOCHTerrbHQ ManoA CTOHMOCTB yCKOpHTenSI, 
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