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1. BBE,l1EHHE 

~n.H I}JopMHpOBaHH.H DllOTHOro :meKTpOHHOrO KOnL~a 
B YCTaHOBKaX C DOCTO.HHHLIMH BO BpeM.eHH MarHHTHLIMH 

DOll.HMH - .CTaTH'IeCKHX KOMDpeccopax • Tpe6yeTC.H 3lleKT· 

pOHHhlH DY'IOK, Ha OTKllOHeHHe napaMeTpOB KOTOporo 

/a HMeHHO: 3HeprHH 3neKTpOHOB H CXO~HMOCTH Ha BXO~e 
B YCKOpHTen~/ OT ODTHManLHhlX HaKna~hlBaiDTC.H *eCTKHe 
ycnOBH.H. 

llOCKOllLKy B CTaTH'IeCKOM KOMDpeccope 3HeprHJI He 

MeH.HeTC.H, TO BXO~Ha.H CKOpOCTL 3neKTpOHOB ~Oll*Ha paa· 

H.HTLC.H HOMHHanLHOH, HHalfe rOBOpJI: 
2 _ _L 

y = (1 - _v_. ) 2 •> 30 . 
c2 -

Cne~oBaTenLuo, cl}lopMnpoaannLiii JneKTpouuoii nyUIKoii 

Dy'IOK 3lleKTpOHOB He06XO~HMO TeM HnH HHLIM CDOC060M 

ycKopHTL ~o HY*HLIX cKopocTeii, Ho Tor~a l}lopMa ny'II<a 

H ero napaMeTpLI 6y~yT JaBHCeTL OT KOHKpeTHOrO THDa. 

ycKopHTenH. h 
qT06hl nony'IHTL KOllH'IeCTBeHHYID HHI}JOpMa~HIO 0 ~BH· 

*eHHH D}"'Ka npu ycKopeHHH, HaMH 6hln Bhl6pau ycKopHTenL 

THna CHJIYH~ /I/, cooTBeTCTBenuo paccMoTpeuo ~BH*e­
HHe CHllLHOTO'IHOrO MOHOXpOMaTH'IeCKOrO 3neKTpOHHOrO 

D}"'Ka B DOCTO.HHHOM O~HOpO~HOM ·MarHHTHOM none B = 
= B z = Const , npu ycKopeHHH JneKTPH'IeCI<HM npneM E = 
= Ez =Const 6e3 orpaHH'IeHHii Ha cKopocTL. TaKaJI Ja~alfa 
DOCTaBneua B /2/, HO B CBJI3H C OTHOCHTenLHO He6onLillHM 

~HanaJOHOM H3MeHeHHJI 3HeprHH (2 .5- Y ~ 7) TaM OHa 

peUieHa ~nJI HeKOTOpoii I}JHKCHPOBaHHOH CKOpOCTH. B ;I(aHHOH 

*e pa6oTe TaKoe orpaHH'IeHHe He HaKna~LIBaeTc.H. 
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2. YPABHEHHB,4BH)J(EHHJI 

~nH Haxo~eHHH H3MeHeHHH pa~ayca nyqKa B npouec­
ce YCKOpeHHJI pernaeM ypaBHeHHe ~BH~eHHJI 3neKTPOHHOro 
nyqKa B napaKCHanbHOM npa6nH~eHHH /2,3/: 

d
2

R 2 a 
~+v R = ---
de- z R sh <f 

/1/ 

r B zC 
R Yz = -----r~e = --' 

2Ez ro 

c I 
; e-a = 

2 2 
TJ E z 7 = Arch y 

2rr foTJ Ez r o c 

E z- ycKOPHIOIUee 3neKTpaqecKoe none, B z - <iJoKycapyroiUee 
MarHHTHOe none, , 

d d d;:- = y~, 

I - TOK B nyqKe, 

y = 1 + ..!1_ (E z + ¢
0

) ; 
c2 z . 

e 
TJ = mo 

rp 0- noTeHUHan HH~eKUHH, ro - HaqanbHbiH pa~HYC nyqKa. 
YpaaHeHHe /1/ iipH a =0 /T.e. npa] =0 / HMeeT nepao­

~aqecKoe perneHHe c nepao~oM 2 rr I vz • Y~o6Ho nepeiiTH 
K nepHo~y 2 TT, BBO~JI HOBYIO He3aBHCHMYIO nepeMeHHYIO 
x. = vz <f • Tor~a ypaaHeHHe /1/ npHHHMaeT BH~: 

d
2
R A 

+R = 
dx2 R sh ( v x + rfo ) 

r~e 
1 A a • V""-;. =--2' 
vz vz 

rfJ 
0 
onpe~enHeM H3 ycnoaaH: 

d 2 R 
( - ~ )o·= 0 . 

4 

rp 
0 

= Arsh A 

' /2/ 

/3/ 

" 

.. 

. YpaaHeHHe /2/ pernanocb qacneHHO Ha 3BM MeTo~oM 
PyHre-~YTTa- aacTpeMa /4/' npaqeM napaMeTpbl ypaBHeHHJI 
A H v H3MeHHnHCb B cne.nyroiJ.tHX npe~enax: 1Q-I~A ~ toi; 
5.Io-3<v < Io-1• ·· · 

ToqHocTL pacqeToa cocTaBnHna O,S<fo. , 
Ha puc. 1 H 2 npaae~eHbl THnaqHhle pe3ynLTaTbl pac­

qeToa:* , H3 KoTop:hix BH~Ho, qTo aMnnaTy~a pa~aanLHhiX 
KOne6aHHH CYIUeCTBeHHO 3aBHCHT OT HaqanbHhiX ycnOBHH 
H napaMeTpoa nyqKa. AMnnHTy~a · Kone6aHaii pe3Ko Bo3-
pacTaeT, ecnH He BhlnonHHeTCH ycnoaae /3/ /puc. 3/. 

Ha ocHoBaHHH aHanH3a npoae~eHHhiX pacqeToB MO~Ho 
C~enaTb BLIBO~ 0 TOM, qTo CyiUeCTByeT TaKoe coqeTaHHe 
HaqanLHhiX ycnoaaii li napaMeTpoa nyqKa, npa KOTOpLIX oH 
npoxo~HT ycKOPHIOIUYID cacTeMy 6e3 Kone6aHHii. 

lihlno Ha~eHo aiianHTHqecKoe Bblpa~eHHe ~nH onTH­
ManLHoro. ycnOBHJI HH~eKUHH nyqKa B YCKOpHIOIUYIO CHCTeMy, 
KOTOpoe HMeeT BH~: 

R 
, v 

0 =----- /4/ 
2thrf;o 

lionee no~po6Hwe pacqeTLI B o6na~ni onniManLHhiX yc­
noaaii noKa3ana, qTo npa BhlnonHeHHH ycnoBHH /4/ nyqoK 
~eHCTBHTellLHO npOXO~HT YCKOpHIOIUYIO CHCTeMy 6e3 Kone-
6aHHH. 0TKnoHeHHe R 0 OT onTHManLHoro 3HaqeHHH Ha ae­
nHqHHy ± lO<fo npHBO~HT K pa~HallLHbiM Kone6aHHJIM nyqKa 
C OTHOCHTenLHOH aMnnHTY~OH 

-1 R . . -w- - 0,08 -:-0,10 . 

THnHqaLie pe3ynLTaTbl pacqeToB npaae~.eHbl Ha puc. 4 
H~ h 

llpaBHllLHOCTL nonyqeHHOrO perneHHJI ypaBHeHHJI /2/ 
6blna npoaepeHa qacneHHhiM perneHHeM 3KBHBaneHTHoro 
ypaBHeHHJI: 

B2 2 d 2 
- y = -(~).-

d x Y dx 

1 
r~e y = y. 

3 Ay 
sh(vx+rf; 0 ) 

/5/ 

,·,, 

* ~nH HarnH~OCTH Ha acex pacyHKax noKa3aHbl Haqanb­
Hble qacTH nonyqeHHbiX KpHBhiX; npH yaenaqeHHH 3HeprHH 
~0 y ::: 60 xapaKTep KpHBhiX He MeHHeTCJI. y * .,. npHBe~eHHaJI 
Benaqaaa, npODOPUHOHanLHaJI ( y- 1 ) . 
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PemeHHe Tai<oro ypaBHeH'Iu ·Tpe6yeT ~pyroii cxeMbl 
MeTo~a PyHre-~yrta-HHcTpeMa /5/. 06a pemeHHH oTnH­
'IaiOTC.Il He 6onee, 'leM Ha O,.ftfo.· 

KpoMe Toro, 6hlna npoBepeHa ycTOH'IHBOCTL nony'leH­
Horo pemeHHH OTHOCHTeJibHO MaJiblX H3MeHeliHii napaMeTpoB 
I± 100/o/. Pe:iynLTaTbi · npoBepKH npHBe~eHbl Ha puc. 6 
H 7. BH~HO, 'ITO H3MeHeHHe pe3yJibTaTa COCTaBJIHeT 6-8tfo, 
T .e. pellleHHe YCTQHqHBO H HeCTa6HJILHOCTL ITOJieH H Ha'laJib­
HblX YCJIOBHH CyUleCTBeHHOrO BJIHHHHH Ha pe3yJILTaT He 
OKa3LIBaiOT .. 

ABTOpbl C'IHTaiOT CBOHM ITpH.IITHLIM ~OJirOM no6naro~a­
pHTb n.ID.A~aMHKa 3a o6cy~~eHHe BOITpOCOB, 3aTpOHYTbiX 
B pa6oTe. 
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PyKonucb nocmynuAa e u3oameAbcKuii omoeA 
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