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HecMOTp~ Ha np~sneKaTenbHOCTb ~ ¢~3~YecK~ npocrory ~Ae~ 
ycKopeH~R ~HT€HC~BHbiX 3neKTpOHHbiX nyYKOB C nOMO~b~ B~Xpeaoro aneKTP~YecKoro nonR s n~He~HOM KaHane, npaKT~YeCKaR pean~Ja~"R npoeKTOB ycKOP"Tene" TaKara T"na (n~Y) cTanK"eaeTcR c pRAOM Cepbe3H~X TPYAHOCT€", ~ XOTH np"H~"n "HAYK~"OHHOCO ycKopeH~R ~3B€CT€H e~e C HaY ana ,li,Ball,UraTbiX rOll,OB 1 ll,€~CTBYIOU.I~€ K HaCTO~~eMy MOM€HTY n~Y MO~HO COCY~TaTb Ha nanb~ax. 

rnaBHOe ll,OCTO~HCTBO BC€X n~Y ~ OAHOBpeM€HHO nepsonp~Y~Ha TPYAHOCT€~ ~X CD3AaH~R 3aKn~YeHa B Ben~Y~He TOKa, nepeHOC~MOrO nyYKOM ycKopReMbiX yacnr1u,. 0Ha, KaK npasl!1no, aapb~pyercR a npeAenax OT COT€H aMnep ll,O A€CRTKOB K~noaMnep. no cpaBH€H~~ C coOTB€TCTBy~~M~ 3HaYeH~~M~ AnR ycKop~rene~ APYr~x r~noa aro r~
raHTCK~e aen~Y~Hbl. 

Han~Yl.-1€ orpoMH~X npocrpaHCTB€HHOrO 3aPRAa ~ TOKa H€ MO~eT OCTaBVHb nyYOK naccVIBHbiM 05b€KTOM B03A€V\CTBV1~ YCKOPl110U.1111X ~ ¢oKYC"PY>OU1~X none". B n~Y nyYoK caM reHep~pyeT AOnonH"TenbHble CVInOB~€ non~ VI aKT~BHO B3a!IIMOA€~CTByeT CO BC€MVI 3n€M€HTaMVI ycKop~~ll.leV! c~creMbl. B pe3ynbTare 3Toro npeAnonaraeMa~ !113HaYanbHO CVICTeMa none~ CYlJ..I€CTB€HHO VICKa~aeTC~ KaK npoa,onbHbiM~, TaK 
~ nonepeYHbiM~ CV1naMV1, KOTOpbl€ Bbl3bl8aKlT norep111 YaCTV1LJ, nyYKa 3a CY€T V1X BbiCa~!IIBaH~R Ha CT€HK~ saKyyMHOro KaHana. 8 H3CTORlJ..I€~ pa50T€ Ha DCHOBe Y~CneHHoro MO,ll,€nll1pOSaH~l1 ABVI~eH~R nyYKa paccMaTpV1BaercR ponb VI sn!IIRHV1e nonepeYH~x none~, 803H!IIKaKllJ..IVIX 8Cn€ACTBV1€ HapyweHVIR aKC!IIanbHO~ CV1MMeTpVIYHOCTVI AVIHaMVIY€CKOV! CVICT€Mbl 11 KaHan nn~C nyYOK 11

• 

CpeAVI V1CTOYHV1KOB HapyW€HVIR CVIMM€Tp~V1 B nepsyKl OYepea,b cneAY€T Ha3saTb HecoocHOCTVI paJnVIYHbiX 3neMeHTOB 3neKTPOHHo-onr~YecKo~ C~CT€Mbl. Ho Aalf{e ecn~ 6bl y,ll,anocb C03AaTb V1AeanbHO CVIMMerp~YHbl~ ycKopVIrenbH~V! KaHan, ocesoe nono~eH!IIe nyYKa a HeM see pasHa ocranocb Obi Heycrmi1YVIBbiM. npVIYVIHoill roMy cny~vn B3a~MoAeil1crs!lle nyYKa C V1HAYLJ,VIPOBaHH~MVI B CTeHKaX KaMepbl 3€pKanbHbiMVI JapRAaMVI (KOTOpbl€ era npvrTRr\.r1BaKlT) ~ TOKaMVI (KOTOpbl€ OTTanKVIBa~T). 
KaK noKaJbiBa~r ou,eHKvr 11 · 21 , speMR o5pa3oBaHvr~ 3epKanbHoro 

Jap~Aa Ha H€CKOnbKO nopRAKOB M€HbW€, a speMR JaryxaH~R B~xpeBbiX TOKOB, ¢0pM~PYIOU.IV1X 3¢4leKTl!18Hb1Vi 3€pKanbHbl~ TOK, Ha H€CKOnbKO nOPRAKOB OonbW€ cpe,li,HeVI AnV1T€nbHOCT~ ~Mnynbca 8 n~Y. noaroMy np~ VI3YY€H~~ nonepeYHO~ A~HaM~K~ nyYKa ~X MO~HO CY~TaTb CTaU,~OHapHbiMl/1. JlnR OLJ,€HOYHbiX paCY€TOB, KaKOBbiM~ 111 s:!BnR~TCR pe-
© 06'be,!lHHeHHhtH HHCTHT}'T R.D.epHb!X HCCJ!€J10BaHHH lly6Ha, 1990 
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3yflbT3T~ H3CTO~~e~ pa5oT~, MOmHO, KpOMe Taro, npeHe5peYb Kp~-
81!13HO~ KOrepeHTHO~ TpaeKTOp\111;1 ( on~Cbi83IOU.Ie~ ABVlmeH\11e u,eHTpa 
Mace) nyYKa np1r1 BbiYI!IcneH\11\11 c1r1n era e3a~MoAe~cTBir1~ c 1!1305paJ-He
H~S~Mit1, a TaKJoHe npeHe5peYb patJ.It13flbHb1Mit1 pa3MepaMl-1 era nonepeY
Horo ceYeHit1~. 

ano nyYKa np0~3BOnbHOf0 KpyrOBOfO CBYBH~R, CMe~eHHOfO napan
neflbHO OCVI C~MMeTplt1\11 Ha paCCTO~HVIe r , 803HL1Ka~VIe B OKpymaiO
~~X era l.J,~Jl~HAP\11YeCKl-1X noeepxHOCTSIX 3JleKTP~YeCKOe ~ MarH~THOe 
V1305paJoHeHlr1S! OTCTO~T OT OCV1 Ha R~/r ~ R~r COOTBeTCTBeHHO, rlJ,e 
Re 1!1 R m- patJ.II1YCbl 3TV1X noeepxHOCTeV! 131 . Boo5~e roeop~, Re VI Rm 
MoryT He C08fl3A3Tb, KaK 3TO VIMeeT MeCTO, Hanp\11Mep, 8 n~Y-30, 
rlJ,e, 8 Y3CTHOCT~, H3 \11HHieKTOpHOM YY3CTKe Re = 3,75 CM, a Rm= 
= 6 CM. 8 3TOM cnyYae Cll1flbl np\11T~meH\11~ K CTeHKaM CO CTOpOHbl Ha
BeAeHH~X 3ap~AOB ~ OTTanKII183H~R CO CTOpOH~ TOKOB L1306pameH\11~ 
3H3Y~TeflbHO OTJl~YaiOTCR APYr OT Apyra. np\11YeM' ecn\11 Re '1- Rm' 
TO KOHCTpyKH1BHO o5~3aTeflbHO Re<Rm VI npeo5nalJ,3tol.l.IVIMVI OK33bi-
8310TCA c~n~ np!11T~meH\11~. KaK noKa3aHo e pa5oTe 1 tl, 3TO eeAeT 
K 3C\11MnTOTlr1YeCKV1 HeorpaHVIYeHHOMY pocTy aMflfl~TYlJ.bl nonepeYHbiX 
KOrepeHTH~X KOfle5aH\11171. CKOpOCTb ee HapacraHit1A lJ,OflJoHHa onpeAe
JlRTbCA (B ycnOBII1~X VllJ,eanbHOV! C~MMeTplt1\11 KaHana) COOTHOWeH~eM 
Mel-HAY Re VI Rm, TeMflOM ycKopeHVI~ 111 een\11YVIHOV! npOlJ,OflbHOro ¢oKy
C~PYtol.llero MarH~THoro nonA. 

[lnA KOJllt1YeCTBeHHOi71 OU,eHK\i1 Taro, KaK pa3JlVIYI!1e Mel-HAY Re \11 Rm 
BflVIReT Ha pa3BVITVIe 'KOrepeHTHbiX KOne5aH\11171, paCCMOTplt1M MOlJ,eflb
HYIO 3alJ,aYy 0 AB\11JoHeH\11\11 nyYKa Ha He60JlbWOM 0Tpe3Ke YCKOp\11TeflbHQ
ro KaHana. Ha p\11c .1 npetl,CTaeneHbl pe3yflbT3Tbl YVICneHHoro peweH1.1~ 

u 

1 

3 4 5 6 R CH m, 

P~c.1 

2 

3To171 33A3Y\11. B KaYecree \11ccne
AyeMoro KaHana 3Aecb 5blflVI B3A
Tbr ABe nonyropaMeTpoBble VIHH<eK
TOpH~e CBK4~~ YCKOp~Teno 

n~Y-30' pa3AeneHHble APe<iljJOBbiM 
npoMemyrKoM An~Ho~ 50 eM. Kam
AaR 1.13 H~x o6ecneYI!1Baer paeHo
MBPH~A np~pOCT BHepr~~ 
1,67 KaB/cM ~ ycrpoeHa raK~M 
o5pa30M, YTO Re= 3,75 CM, 
Rm = 6 eM, a s APB~IjlosoM npo
MemyTKe R0 = Rm= 3,5 CM. <llo
Kyc~poeKa ocy~ecrenReTCA npo
,ll.OflbHbiM MarH\11THbiM noneM, Ben~

Y~Ha KOTOporo BHyTp111 CeKU,~171 
KoneoneTCR C nep~OAOM 12,5 CM 
1t1 OTKflOHeH1!1eM OT cpelJ,Hero 
(-300 rc) 3HaYBH~R -5%, a Mem
AY ceK~\11AMI.1 npoean nonA Aocr~
raer- 60%. 



3a~aYa 0 KorepeHTHOM AB~~eH~~ nyYKa, Hecy~ero TOK 250 A, pewanacb e npe.nnono~eH~~ o era cTa4~0HapHocr~ ~ HyneeoM pa
.n~anbHOM pa3Mepe, TO eCTb nyYOK CY\IITanCfl HvtTe05pa3HbiM. np~ Manb!X r << 1 CM paCCTOfiH~e MeH<~y nyYKOM VI era ~13o5pa~eH\IIfiM\II ,ll,oBOnbHO Ben~KO (TaK, nplr1 r = 0,5 CM, Re = 3,75 CM R!/r,28 CM), YTo onpae.nbtBaer npeHe5pe~eH\11e era pa.a~anbHbtM\11 pa3MepaM~. B raKoM np!t15nVI~eHl!1VI vtcKn~YeHvte apeMeHlr1 1113 ypasHeHVIR .nevt~eHVIR B ~eKapTOBbiX KOOp,ll,VIH3T3X CBO,ll,\IIT 33,ll,3YY K Clt1CT€M€ AVIct>¢epeHlj~anbHbiX ypaeHeH~" BToporo nop"AKa An" <jJyHKlj~" x(z) ~ y(z) onvtCbiB3IOU.IVIX KO repeHTHYIO TpaeKTOP\11~ /<i/ : 

\
x"~-a-1-x'[E >/3 (x'H -y'H )]+E 1{3 (y'H -H)!,' /32 z z y l[ l[ z z y 

y z 
( 1) 

y"~ :.-l-y'[E,+f3,(x'Hy-y'H,)]+Ey+/3,(H,-x'H,)I, y,J, 

r.ne a= e/mc2 , y (x ,y ,z) - penfiTVIBlt1CTCKV1Li1 ¢aKrop, {3z =-
= y-lv'(y2-1)/(1.x'2+y'2), (E,,Ey,Ez)~ (H,,H ,II)-KOMnoHeHTbl 3neKTpVIYecKoro \11 MarHLHHoro noneli1, Koropbte cknat].bt
ea~rcR, COOTB€TCTB€HHO, \113 YCKOPR~ero, ¢oKycvtpYIOU.Iero \II none~ 33pfl,ll,OB \II TOKOB vt3o5pa~eHlt1fl. 

nns:~ nonyYeH\IIfl npe.ncraeneH\IIfl 0 pon\11 pa3nvt4VIfl Me~.ny Re \II Rtn senVIY\IIHa Re e pacYere ocraenRnacb ¢VIKCV1poeaHHoli1, a RmHa BHyr
pvtceK~\110HHbiX yYaCTKaX eapbillpoeanacb. Ha p111c.l JHaYeH\IIe Rmor
no~eHo no ocvt a6C4VICC. B KaYecree xapaKrepvtCTVIK\11 KaHana, 33BVI
cs:~~eli1 OT COOTHOW€Hl-1fl M€}f{.ll.Y Re \II Rm, fibrno Bb15paHO M3KCVIManb-HO .nonycrvtMoe nonepeYHOe cMe~eH\IIe nyYKa Ha sxo.ne, np111 KoropoM oH e~e npoxo.n111r .nee paccMaTp\lleaeM~e ceK4VIVI. 3ry eenVIYVIHy, orno}f{eHHY~ no OC\11 OPAVIHaT, MO}f{HO 5brno 5bl H3383Tb rpaH\114eli1- KorepeHTHOrO aKcenTaHCa. KpVIBble COOTB€TCTBy~T pa3Hb!M BXOAHbiM 3Heprlt1-fiM, BenVIY\IIHa KOTOpbiX B M3B yKa3aHa Henocpe,ll,CT8€HHO Ha PIIICYHK€. BVI.ll.HO, YTO np\11 yMeHbWeH\11\11 R.!ft rpaH\1143 aKcenraHca max (rin) B03-pacraer, np\IIYeM cy~ecreeHHbl\11 pocr Ha5n~tJ.aercs:~ .nns:~ .nocraroYHO 5onbW\IIX 3Heprlll~. 3ror ¢aKT nerKo o5bfiCHlr1Tb, ecn111 paccMorperb COOTHOW€Hvte M€}f{AY CVInO~ Fe 3n€KTplr1Y€CKOro np111Tfl}f{€HIIIfl nyyKa K CT€HKe KaMepbl 1-1 Clllnoli1 M3fHVITHOrO OTTanKVIBaH\11fl Fm. 

EA~H~~a An~Hbl nyYKa C TOKOM J ~ 3aP"A0M A~ J I ( {3 c) , CMe-
z " ~eHHoro napannenbHo oc111 Ha paccroRH\IIe r , 111cnwrweaer BOJAe~cr-•~e c•n F, = >.E ~ Fm= JB/c, rAe E= 21.r/(R2,-r 2)- 3neKTp~YeCKoe none, C03fasaeMOe 3€pK3nbHbiM 3apfiAOM, HaXOll.fiU-(\IIMCR Ha pacCTo"H~~ R,lr OT oc~ c•cTeMbl: B=2Jr/[c(R';,-r 2

)] -MarHVITHoe none TOK3 ~305pa~eHVIR, OTCTOR~ero OT OC\11 Ha R~/r . B 3Tvtx ¢opMynax see senlt1YII!Hbl MmHHo CY\IITaTb nonoH<Ir1TenbHbiM\II, 
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nOMH.s:l JlVIWb 0 TOM, YTO F
8 HanpasneHa K CTeHKe KaMepbl, a Fm -

a npOTVIBOnono~HY~ cropoHy. 
nerKo s"~eTb, YTO aneKTP"YecKaH c"na F ~2J 2 r/[!l 2c 2(R 2 

_,2)] scer~a npesocxoA"T MarH~THYIO Fm ~2J 2 r/[ c 20
(R'fn-r 2)] 'np" ycno

BVIVI Re< R m, KOTOpoe BblnOnH.s:JeTC.s:l 80 BC!=3X nPaKTVIY€CKVIX KOHCTPYK1.1~HX. ~X OTHOWeH"e F m/F e ~ll; (R~-r 2 ) /(R';,-r 2) np~6n~maeTCH 
K €AVIHVIU,e TOJlbKO TOrlla, KOrAa Rm.-J.R 8 VI f3z-..-). 1. 3To o5CTQ.s:J-
TenbCTBO KaK pa3 VI VIJlJl~CTpVIpyeT Harn.s:JAHO pVIC.1. 

np111 Rrn ;:: 6 eM see KpliiBb!e Ha 3TOM pliiCYHKe craHOBHTCH noYTVI 
ropVI30HTaJlbH~MVI. 3TO 03HaYaeT, YTO npVI TaKOM paAVIyCe nosepx
HOCTVI, C03Aatoll.leCi MarHIIITHOe \11305pa»<8HVIe, CVIJla MarHI/ITHOrO OTTan
KVIBaHitHI ty}f{e He OKa3biBaeT npaKTVIY€CKVI HVIKaKoro BJlVI.s:IHVI.s:l. 

C TeM, YT05bl HarnHAHO npelJ.CTaBIIITb ce5e HeycTOiiiYIIIBOCTb oce
BOrO nOJlOJ.I<€HVI.s:l nyYKa, BB€A8M noreHL.J,VIaJlbHYIO 3HeprV1to B3aVIMOAeCi
CTBVI.s:l era OTP€3Ka €AVIHliiYHOCi AJlVIHbl C 3Jl€KTPOMarHVITHbiMVI VI305pa
J.I<8HVI.s:IMII1 cornacHo 

r - - -U(r)~ -(dr[Fe (r)-Fm(r)]~ 
0 

3TOT VIHTerpan 5epeTC.s:l aHaJlVITVIY€CKVI: 

R~(R~-r 2 ) 
--------- + 
R2(R2-r2) 

e m 
R 2 --r 2 

_!._ __ )]. 
R2 • 

nepeXOA K npeAeny Re = RID= R AaeT OY€Hb npocroe Bblpa»<€HVI€: 

J'Cl-13 2
) R2 -r 2 

U (r) ~ -----!.- ln -----
c'!l2 R2 • 

z 

nocrpoeHHble no 3TVIM ¢opMynaM KPVIB~e noreHU,VIanbHoiii 3HeprVIVI no
Ka3aHbl Ha piiiC. 2. nyHKTVIPHbl€ JlVIHVWI COOTB€TCTBYIOT cnyya~ R = 

e = 3,75 eM, Rm= 6 eM, a cnnOWHble- R. = Rm = 3,75 CM. Uwppbl 
y Kp~swx yKa3~BaiOT aHepr"IO aneKTPOHOB B MaB. CnnowHaH n"H~H 
AJlH 3HeprVIVI 10 M3B Ha 3TOM pVICYHKe npaKTVIYecKVI cnVIsaerc.s:~ c ocbto 
a5CU,VICC VI JlVIWb y caMoiii CT€HKVI KPYTO nosopaYVIBaeT BHVI3. 

4 



0 

1 

'2 

3 

L.j ,......_ 
t.. 
0- 5 "' N 
0 

6 ...... .._, 

~ 7 

r'(tM) 

1 2 3 
'---,-,, 

' ' ' ' ' ' ' ' ' ' \ I IQ s 
I I I 
I I 

I 

', 10 

I 
I 

I 

o,s ~ 

KaK ~ cneAosano o~~AaTb, Kp~
Bhre j3CIOAY L-1M€10T OTPIIH . .,tarenbHbl~ 
HaKnaH, KpyTL-13Ha KOTOporo Hapa
CTaeT npL-1 npLr15nL'lmeHL-1L'l K cTeHKe. 
TaKL'lM o5pa30M, ABH~eHHe no OCL-1 
cronb me Heycro~4HBo, KaK KaYe
HHe wapHKa B,ll,Onb rpe5HH s~nyKno~ 
nosepxHOCTL-1, C TO~ nHWb pa3HH~e~, 
YTO npOAOnbHOe $OKYC~py~ee Mar
HL'lTHO~ none He no3BonAeT nyYKy 
nonaAaTb Ha creHKY cpa3y, a npL-1-
aaer era ABL'lmeHHIO BHHroo5pa3H~~ 
xapaKTep. 

6pocaercH B rnaJa orpoMHoe 
pa3nt.-1YLt1e Mem,ll,y noreHU,V!anbHbtMIII 
Kpl-1BbiMLII, COOTB€TCTBYIO\Qit1MIII npo
AOnbHO~ 3Hepr~~ 10 M3B ( 8

1 
~ 

~ 0,99882), 8 cnyYa"x R. i' Rm 
~ Re = R m . 3ror $aKT eUje pa3 
noAT8ep>+<Aaer CAenaHHbl~ 8 pa5o
re111 BbiBOA 0 Heo5XOAL-1MOCTL-1 COB
M€~€HL-1A orpama~Hx nosepxHocre~ 
L-1 yKa3~Baer Ha oco6y10 samHocrb 
co8naAeH~" R. ~ Rm np~ 8 • 1 . • ~3 pHC.2 BH,ll,HO TaKWe, 4TO npL-1 r - 0, 5 eM HaYIIIHaeror 5brcrpbrCi pocr KPYH13Hbr HaKnoHa noreHu,~ttanbHhiX Kplt1BbiX, TO eCTb ll,n~ nyYKa B 250 A CMellteHllle 8 0, 5 CM 5lBn5leTC5l KpliiTit1YeCKliiM. 

nepe~ll,eM renepb K paccMorpeH~tt~ roro, KaK Ha pa3Bit1Tit1e nonepeYH~x KOrepeHTHbiX KOne5aHit1~ Bnlll5l~T HeCOOCHOCTit1 sneM€HTOB ycKOplt1TenbHOrO KaHana. B pa5orel4/ 5blno noKa3aHo, YTO Halll5onee 8aH<Hy~ ponb 3AeCb ~rpa~T TOYHOCTb ~CT~P08K~ $oKyC~py~~X coneHOit1ll,OB lt1 Hanlt141t1e HeOll,HOPOll.HOCTe~ 8 npOll,OnbHOM MarHit1THOM none. B CB5l31t1 C 3TliiM npoaHanlt131t1pyeM He 3aTpOHYTbl~ 8 pa5ore14/ BOnpoc 0 ADnycKaX Ha T04HOCTb ycTaHOBKlll coneHOlllll,OB nplt1 TaK Ha3~eaeMO~ lJ.It1CKperHo~ ¢oKyc~ttposKe, ro ecrb e cnyYae, Koraa nonR coceaH~ttx nlt1H3 npaKTit14eCKit1 He nepeKPbiBa~rcR 1t1n1t1 nepeKpbiBa~T-cR cna5o. KaK 1t1 e pa5ore1 4/, eocnonb3yeMc5l anR 3TOro MeroaoM craTit1CTit1YecKoro Moll,en~ttpoeaHliiR. Cyrb era e cneay~eM. 3aaaew~ttcb onpeaeneHHo~ senli!Yit1Ho~ aonycKoe, aenaeM np~tt noMolll1t1 reHeparopa cnyYa~HWX Y~ttcen pa35poc nonomeHlll~ coneHolllll,OB Ill pewaeM ypasHeHl/151 (1) 8 nonyYeHHOM H€COOCHOM KaHane OT Z = 0 ll.O KOOPA~HaTb1 Z max , Ha KOTOpo~ nonepeYHOe CMeU..\eHllle nyYKa .£l,OCTit1raeT JaAaHHoro 3Ha4eHit15l rmaz· nocne 3Toro reHeplllpyeM HOBy~ KoM5~ttHaLJ,It1~ nonomeH~tt~ coneHolt1AOB 111 nosropHeM pacYeT, HaXoAR Ho-
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soe z max 

OH\\I!tJ,aH\1!8 

. nosTOP~B npo~eAYPY N pa3, HaXOA~M 

<z > = _1_ k zCi) a raK»<e AV!cnepono max N i max' 

\1! CTaHtJ,apTH08 

TOpbl€ n03BOJl~~T CYA\I!Tb 0 B03MOH<HOM OTJl\I!Y\1!\1! Zmax OT <Zmax> AJl~ 
KOHKP€THOV1 KOM5111HaLl,llllll JlOJlOH<8HVIVI Jl\I!H3. lr1HTepsan -<zmax > ± a CQ
A€pH<V!T Zmax c sepo~THOCTbm -68%. 

B~YV!cneHHble raKV!M cnoco5oM <Zmax> KaK ¢yHKLl,IIIV! pa3Jlii!YHbiX na
paMeTpos npetl,CTaBJl€H~ Ha pV1C.3-5. noMaH~e Jl\I!H\1!\11 Ha HV!X CO€AV!
HR~T cpetJ,H\1!€ 3HaY€H\I!R, a B€PTV!KaJlbHbl€ - yKa3biBa~T \I!HTepsan ±a. 

anR paHAOMV!3aLl,V!V! JlOJlOH<eH\11~ COJl€HOV!AOB 3A€Cb V!CJl0Jlb30BancR 
reHeparop cnyyaVIH~X Ylllcen c HOpMaJlbH~M pacnpetJ,eneHV!eM, o5pe-
3aHHbiM Ha 3aAasaeMoilt sem...,Y\I!He L\e =P 8p 1100 , rAe E - AJlii!Ha co
neHO\I!Aa, 8£ - TOYHOCTb ~CTVIPOBK\11 B npOL1,€HTaX. CpetJ,H€KBaApaTV!Y
HO€ orKnOHeHV1e An5l 3Toro pacnpeAeneHV15l 5panocb paBHbiM ~t/2. 

B KaYecrse VlccneAyeMo~ crpyKTYPbl 5bln An5l onpeAeneHHOCTV1 Bbl-
5paH MOA8nbH~~ KaHan, 5nV13KV1~ no xapaKTepV1CTV1KaM K YCKOPV1T8nb
H~M yYaCTKaM nMY-30. 



X 
'!:! 4 
E 
~ 3 

2 

1 

8 

4 

3 

2 

1 

0 

0 

0,1% 

~1% 
1 2 

L (M) 

P~c.4 

0,1% 

1% 

,llnSJ roro Yro6br lt1MeTb B03Mom
HOCTb lt13yYaTb nose~eHltle nyYKa 
B 3a8lt1Clt1MOCTlt1 OT paccTORHltlR l 
Me~AY ¢oKyc~py~~M~ 3neMeHTaM~ 
1t1 He cBR3~BaTb lt1X pacnonomeHltle 
no z c Yepe,ll,osaHltleM ycKopltlrenb
Hwx ceK41t1~, npeanonaranocb, YTO 
ycKOpeHltle npolt1CXOAlt1T paBHOMepHo 
no see~ Anlt1He KaHana c reMnoM 
1,5 K3B/cM ~ An" nyYKa BC~AY 
Re = 3,75 CM, Rrn= 7,5 CM. 

B KaYecree npeAenbHO aonycr~
Moro cMe~eHltlSJ lt1cnonb30Banocb 
3HaYeHlt1e rmax = 0,5 eM. MarHltlT
Hbre nl!IH3bl ,ll,nt.1HO!O e = 6, 5 CM CYlt1-
Tanlt1Cb pacnono~eHHb1Mlt1 c neplt1o
AOM L lll lt1Me~l11Mlll pacnpeaeneHllle 

z_z non" Ha oc~ fl(z) = H0 /sech(--.-£), 

rAe H0 = 1000 rc, a= 3 CM. 
Ha Plllc.3 noKaJaHa 3aBliiCliiMOCTb 

zmax or ~ nplll 3Heprllllll liiHmeK4llllll 
Ein = 3 M3B lll YeTbrpex pa3nliiYHWx 

3HaYeHliiSIX l, KOTOpWe yKa3aHW 4lll~
paMlt1 (B ~erpax) HenocpeacrseHHo 
Ha P~CYHKe. nn" ynpo~eH~" p~cyH
Ka crar~cT~YecK~e Heonpe~eneH
HOCT~ OTMeYeH~ n~Wb ~n~ O~HO~ 
~3 Kp~Bb!X. ilpyr~e ~Me~T ~~cnep
c~~ np~MepHo TaKo~ me aen~Y~H~. 

P~c.4 co~ep~~T Jaa~c~MOCTb 
zmax OT t np~ E 1 "' 3 M3B ll.ns:~ 
aeyx 3HaYeH~~ Be '\ 1 ~ 0, 1%). 
A Ha p~c.5 AnA rex ~e Be ~ ¢~Kc~
poaaHHoro t ::: 0,5 M noKaJaHa Ja
B~01MOCTb Zmas. OT Ein · 

BH~MarenbHoe paccMorpeH~e 
3T~X Tpex p~cyHKOB no3BOnHeT 3a
Kn~Y~Tb, YTO 5brcrpora Hapacra
H~s:! nonepeYHoro cMe~eH~s:! nyYKa 
B OCHOBHOM onpell.ens:~ercs:~ He 3Hep
r~e~ yacr~~ ~n~ paccros:~H~eM Mem
li.Y n~H3aM~, a ~X ~CT~POBKO~. 

KaK ~ a cnyYae KBa3~Henpepwa
Ho(,; ¢DKY01POBKIII/4/ , o5pa~aer 
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Ha ce5~ BH~MaH~e 5onbwa~ sen~Y~Ha A~Cnepc~~ Dzmax . 0Ha yKa-
3~saer, so-neps~x, Ha HenpeJJ.CKa3yeMocrb noseAeH~~ ycKop~ren~ 
nocne n~5biX pa5or, cs~3aHHbiX c MexaH~YecKo~ nepe5opKo~ KaHana, 
~, BQ-BTOPbiX, Ha 803MOHiHYIO HeyCTO~Y~BOCTb KOrepeHTHOro JlB\IIHie
H~H K sap"a~"HM ~OKYC"PY~~X none". 

flocneJ],H€8 nOJ],TB8PHiAaeTC~ Cn8AYIO~~M YVIcneHHbiM 3KCnepLt1M8HTOM. 
PaccMaTp~sancf! KaHan c ¢~Kc~posaHHbiMLt1 HecoocHbiM~ nonomeH~~M\11 
n~H3, 3aAaHHbiM~ on~caHHbiM BbiWe cnoco5oM np~ noMOlJ..II!l reHeparopa 
cnyya~HbiX YVIcen. B 3TOM KaHane MHoroKpaTHO pewanocb ypasHeH~e 
An~ KOrep8HTHO~ TpaeKTOpVIVI VI HaXOJ],VInOCb 3HaYeH~e zmax np~ cny
Ya~H~X sap111a4111~x senVIYVIH none~ OTAenbH~x nVIH3 s npeJ],enax ±10% 
OT OCHOBHO" Ben~Y~H~ 1000 rc. XOTH np~ 3TOM HaKnOH~ " CMe~eH"H 

100 

50 

10 
l-I J 

0,1 o, (%) 
P~c.6 

1 

n~H3 Bee Bp8MH 5blnVI 0J],HVIMV1 VI Te
MVI me, Zmax pa3 OT pa3y CYlJ..I8CT-
88HHO ~3MeH~nocb. nocne onpo5o
BaH"" np~MepHO 100 KOM6"Ha~~" 
none~ 5blna o5Hapy)i{eHa TaKa~, Ko
ropa~ J],asana ysenVIY8HVI8 Zmax 

BTpoe no cpaBH€HVIIO C ~CXOJ],H~M 
3HaYeHVIeM. 

TaK"M o6pa3oM, np" aMn"P"Yec
KOM nOA60pe ~OKYC"PY~"X none" 
anepaTap OJ],HOBpeM€HHO B03Jl€~CT

ByeT KaK Ha Kone6aH"" or"6a~e" 
nyYKa, TaK VI Ha era KOrepeHTHae 
AB~)i{€HLt18. 3TO a5cTO~T€nbCTBO 
CYlJ..I8CTBeHHo ycnOHiH~eT KapTVIHY 
VI He n03BOnH€T ~HTepnpeTVIpOBaTb 
3Mn~pVIY8CKVI€ pe3ynbTaTbl OJ],H03Hay
HO. 

~nntocrpa4V1e~ K TaMy, KaKa~ 
Bbl~ rpbiW J],aeT npVI JlOCTaTOYHO 
5onbW~X 3Hepriii~X COBMelJ..IeHVIe OT
paHiaiOlJ..I~X nosepxHocre~ Re:::: Rm , 
cny~~T p"c.6. Ha HeM noKa3aHa 
3aBII1CVIMOCTb zmax OT Oe np~ Ein == 

= 3 MaB, L = 50 CM AnH cnyyaeB 
Re = Rm = 3, 75 CM (BepxHHH KP"
BaH) ~ Re:.:: 3,75 CM, Rm::::7,5 CM 
(H"~H"" Kp~BaH). Pa3"TenbH~" 
KOHTpacr M€)i{JlY ABYMH KPLIIBbiM~ 8lJ..I8 
pa3 noATBepmAaer BbiBOA o Heo5xo
AVIMOCTLII KOHCTpyVIpOBaHVIH KaHana 
TaK~M o5pa30M, YT05bl Re == Rm 
Ha KaK MO)i{HO 50nbWe~ era YaCTVI. 
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TaKVIM o6pa30M, cyMMli1PY51 pe3ynbTaTbl, ll13no~+~eHHble 8 3To~ pa-6ore VI 8 pa6oTax 1 4 • 5/, a TaKH<e He 8DWeAWVIe e HVIX pe3ynbTaTbl, MO>I<Ho c¢opMyn~posarb cneAY!<JU1~e Heo5xoA~Mble rpe5osaH~R, npeAbRBn51eMble K ycKopLnenbHoMy KaHany o6cy~+~naeMoro TVIna. He cneAyer AonycKarb, Yro5bl ljeHrp Mace nyYKa rAe-n~5o cMe~ancH 6onee, 4eM Ha 5 MM. anH 3TOf0 He06XOAli1MO o5ecneYli1BaTb nepli10All14eCKY~ no TpaKTY KoppeK~l/1~ era JlOJlOH<eHIIIH C T04HOCTb~ He xy>~<e 1 MM. 
MaKCVIManbHO nonyCTVIMOe paCCTOHHIIIe MeH<AY COCeAHVIMVI KoppeKTopaMVI onpenenHeTCR T04HOCTb~ ~CTVIPOBKVI aneMeHTOB KaHana. TaK, npVIeMfleMble eeniiiY\IIHbl 3TOfO paCCTORHII1H B 10 M Ha VIHH<eKTOpHOM yyacTKe (KBa3111Henpep~BHOe MarHII1THOe none) 111 5 M Ha YCKOPVITenbHOM yYaCTKe (A~CKpeTHOe none C L = 50 CM) Tpe5YIOT, 4T05bl ycKop!ITTeflbHble ceK~l/1111 5blflvt coocHbl 8 npenenax 0,1%, coneHO\IIAbl VIH}f(eKropHoro yYacTKa - 0,4%, MarHHTHble nlt1H3bl ycKopt ... nenbHoro yYacTKa - 0, 06% np~ R e 1 Rm ~ 1% np~ R

0 = R m· KpoMe roro, nepe~e HecKonbKo npe~¢oe~x npoMeH<yTKOB VIHH<eKropHoro yYacTKa nonH<Hbl 5b1Tb 3KpaHit1poeaHbl OT npoHli1KH08eHII1H e HVIX reoMarHVITHoro nonR. 
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