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1. BBEAEHV1E 

0AHO~ 1-13 B03MOlKHbiX 06JlaCTB~ npi-1MBHBHI-1fl 3aMBAJlfiiOil\I-1X Jli-1HI-1~ 
C COCPBAOT04BHH~MM napaMeTpaMI-1 fiBJlfiBTCfl KOJlJlBKTI-1BH~~ MBTOA yc

KOpBHI-1fl MOHOB 3JlBKTpOHH~MM KOJlbUaMI-1/V, 5eryll\afl MarHI-1THafl npo6-

Ka, C03AasaeMafl pacnpocTpaHHIOil\I-1MCfl no Jll-lHI-11-1 I-1MnynbcOM TOKa, Mo

meT CJlYlKI-1Tb AJlR KOHTPOJl!-lpyeMoro npeAYCKOpeHMR 3JlBKTPOHHO-MOHH~X 

KOJ1BU, KOMnpeCCI-11-1 3JlBKTpOHH~X KOJlBU B npOCTpaHCTBBHHO HapacTatO

ll.\BM CTaTM4BCKOM MarHI-1THOM none/ 2/, a TaKlKB npl-1 MHOrOKpaTHOM I-1C

nOJlb30BaHI-11-1 3JlBKTpOHHbiX KOJlBU/ 3/ ,(\Jlfl 1-1X B03Bpall\BHI-1fl B 1-1CXOAHOe 

COCTO.AHMB nocne c6poca yCKOpeHHbiX 1-10HOB, 

PHc.I. CxeMaT~ecKHH BHA 

HCKyCCTBBHHOH saMBAITHID~BH 

JJHHHH. 

CxeMaTM4eCKI-1j;\ BMA saMBAHRIOil\BH 

nMHHM, npeAHa3Ha4eHHoi1 AJl.A yKa

saHHbiX 4BJlei1, nOI<asaH Ha PMC. 1 • 
XapaKTepHoj;\ oco6eHHOCTbiO TaKoj;\ 

JlMHMM .ABJl.ABTCR CMJlbHaR 1-1HAYKTHB

HaR CBR3b KalKAOrO H3 BMTKOB He 

TOJlbKO C ABYMR COCBAHMMH *, HO 

H c 6onbwoj;\ rpynnoi1 BHTKOB, pac

nonomeHHO~ Ha paCCTO.AHI-1.AX lzl $b/2 
OT AaHHOro. 3TO npMBOAMT K 4ac

TOTHOH AMCnepCMH M HCKalKBHMRM 

pacnpocTpaHfiiOil\erocR no nMHMM I-1M

nynbca. HanpMMep, s s~6paHHO~ 
B pa6oTe/ 2/ JlMHHI-1 3Ha4MTBJlbHOB 

HCKalKeHMB $OpM~ TOKOBOrO HMnYJlbCa 

npoi-1CXOAMT sa speMR, cpaBHHMoe c ero AJlMTBJlbHOCTbiO. B ycKopHTene 

4BJlH04HOrO THna MMnYJlbCHa.A JlHHMR AOJllKHa o6ecne4HTb npOABHlKBHMe 

3JlBKTpOHHOrO KOJlbUa B 06JlaCTH paCTYil\BrO MarHI-1THOrO nOJlR Ha pac

CTOHHI-1B, Ha nopRAOK 6onbwee, 4BM s cTaTM4BCKOM aAresaTope/V. AnR 
OnTMMM3aUMM napaMeTpOB JlMHHM He06XOAHM aHaJlM3 ee AHCnepCMOHH~X 

csoi1cTs, 4eMy H nocBRil\eHa HaCTORil\aR pa6oTa. B pasAene 2 paccMaT

PMBaeTc.A pacnpoCTpaHBHMe TOKOBOrO HMnYJlbCa no HeorpaHH4BHHO~ JlM

HMM C nOCTORHH~MM napaMeTpaMH H aHaJlH3MpyeTCR 3aBHCMMOCTb AHCnep

CMOHHbiX xapaKTepMCTMK JlMHMH OT reOMBTPM4BCKMX COOTHOWBHM~. 6 pa3-

ABJlB 3 o6CYlKAaeTCR B03MOlKHOCTb KOMneHCaUMM MHAYKTHBHOH CBR3M H 

YCTpaHeHMR 6narOAaPR 3TOMY 4aCTOTHQj;\ AHCnepCMH, a TaK>Ke onpe
ABJlHIOTCfl OMM4BCKMB noTepH B JlHHHM B 3aBMCMMOCTM OT ee napaMeTpOB. 

*nMHMM C HHAYKTHBHO~ CBR3bl0 MBlKAY 6JlHlKa~WHMH B!-lTKaMI-1 paCCMOT

peHbl B MOHOrpa$MRX/ 4,5/. --"-··-·- .. ------·- -- .. 
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2. AHCnEPCHOHHWE XAPAKTEPHCTHKH nHHHH 
C CHnbHO~ HHAYKTHBHO~ CBB3b~ 

KBa3MCTa~MOHapH~e TOKM B BMTKaX lm M Hanp.AmeHM.A Ha KOHAeHca

TOpax Urn B M306pameHHO~ Ha PMC.1 nMHMM YAOBneTBOp.A~T Is OTCyT

CTBMe aKTMBH~X noTepbl CMCTeMe ypaBHeHM~ 
. 

CmUm=-Im+I+Im' 111 
1 . ? 1 Mmcic "'Um-1-Um, 121 

rAe Mmf - MaTpM~a K03(j>(j>M~MeHTOB B3aMMHOi-! MHAYK~MM BMTKOB, Cm

eMKOCTM KO.HAeHCaTOPOB lcy~eCTBeHHO npeBOCXOA.A~Me co6CTBeHHY~ eM'

KOCTb BMTKOBI, C- CKOpOCTb CBeTa B BaKyyMe Ia pa6oTe MCnOnb3yeT

C.A raycCOBa CMCTeMa eAMHM~I, T04Ka 03Ha4aeT npOM3BOAHY~ no speMe

HM, 

AnR nMHMM c nocTO.AHHbiMM napaMeTPf!MM, coeepwa.A c,TaHAaPTHY~ 

nOACTaHOBKY 141 Im+C ""Im • eiP.¢ ' Im ... e-IC!)l ,nony4MM AMCnepCMOHHOe ypas

HeHMe, CB.A3b1Ba~~ee (j>a30Bbli-! CABMr TOKOB B COCeAHMX BMTKaX ¢ C 4ac

TOTOH w: 

w2 

72 

4'sin 2.:!_ 
2 - ----------------------------

00 

C(L 0 + 2 ~ M CO!;lm¢) 
m~I 111 

131 

rAe L 0 ,.Mff - K03(j><)JM~MeHT caMOMHAYK~MH BHTI<OB, Mm"' Mc,Hm • 4ac

TOTa Wmax•brpaHM4HBa~~a.A nonocy nponyCKaHH.A nHHHH, COOTBeTCTBy

eT <)Ja30BOMY CABMry ¢=17 H pasHa 

w 
max 

2c 
oo m 

/C(Lo+ 2~ (-1) M
10

) 

m=l 

141 

B o6naCTI-1 ManbiX (j>a30BbiX CABV1rOB ( ¢ « 1) V1 COOTB6TCTBeHHO HM3KHX 

4aCTOT (wiC11
10 

ax <<1),pacKnaAb1Ba.A BXOA.A~V1e B 131 Tpl1rOHOMeTpV14eCKV1e 

(j>yHK~MM e PRA, nony4MM npM6nMmeHHoe ypaeHeHHe 

2 ¢2 w 
-~ C(L- M¢ 2 ) 

rAe L:~ + 2~ M m -.. 3(j><)JeKTMBHa.A MHAYKTHBHOCTb BV1TKa, 
m=l 

00 ' 2 
M = ~ m Mm

m=l 

151 

161 

K03(j>(j>V1~11eHT, xapaKTepM3Y~~HH BnV1.AHHe HHAYI<THBHO~ CB.A3M Ha AHCnep

CHOHH~~ CBO~CTBa nMHHM. YpasHeHMe 151, cnpaBeAnHBOe An.A ¢S1/f.ax• 

rAe fmax- HoMep MaKCMManbHoro 4neHa PRAa B 161, RBnReTc.A xapaK-

2 

-- -- ,_ 

TepHCTH48CKMM AnR Henpep~BHOrO aHanora CMCTeM~ ypaBHeHV1~ lf,21: 

· a I cu = -h-, az 

.1.. • 2 2 " au 
2(LI +Mh ~)--h...._:_, 

c a z a z 
171 

rAe h- paccTo.AHMe MemAY coceAHMMI1 Bli!TKaMM nMHMM IP!:1C. 1 I. 
AnR eonH HM3Ko~ 4aCTOTbl MomHo ssecTM nocTo.AHHY~ pacnpocTpaHe

HMR k .. ¢ lh M <J>a30By~ CKOpOCTb 

= V «lJO V 1 + K Cli 2h 2 -;r, 
«tJo 

181 

rAe K .. M/L - K03(j>(j>M~MeHT AMCnepCMM M 

v 4Jo .. ch/J LC. 191 

OnpeAenMM 3aBMCMMOCTb K03<!J<l>M~MeHTa AMCnepCV1V1 OT reoMeTpM4e

CKMX napaMeTpOB nMHV1V1. Ko3(j>(j>M~MeHT.B3aMMHO~ MHAYK~MM ABYX BHTKOB 

PaAMYCa r, noMe~eHHbiX B MAeanbHO npOBOAR~M~ ~HnMHAPM4eCKMH KO>KYX 

paAMYCa b Ha paccTO.AHMM mh APYr oT APYra lpHc.11,AaeTc.A <)JopMyno~ 

M = 8172r 2 ~ ""1lr mh/b 
m --- ""'e s 

h S=l 

2 
Jl(ILlsr/b) 

J2( • 
ILrs 0 IL Is) 1101 

rAe !Lr·s"' 17 ~S+ 1/4) - KOPHM ypaeHeHM.A J 1(tL l) =0 , J v(x) - <!>YHK~V1.A 
6eccen.A nOP.AAKa v • Co6cTBeHHy~ MHAYKTMBHOCTb 3KpaHHPOBaHHoro BMT
Ka npeACTaBMM B BMAe 

Lo=Lo- .:.§_~ TI~(x..L)~ 1(x) dx, 
b 0 b I 1 (x) 111 I 

rAe L0"' 417r[ ln (8r/a) -7/4 ] - K03<!><!>M~MeHT caMOMHAYK~MM He3KpaHM-

poeaHHoro BMTKa c ce4eHMeM paAMYCa a , I v(x) M Kv(x) - MOAV1<!>M~H

poeaHHa.A <!JYHK~M.A 6eccen.A M <!>YHK~M.A MaKAOHanbAa nop.AAKa v • npM 

r ~ b/3 , nonb3YRCb acMMnTOTM4ecKHMH BblpameHH.AMH An.A 6ecceneBbiX 
<!JYHK~MH B 1101, npM6nMmeHHO nony4MM 

4 ~ 1 2 r 2 
M ~ 417 r J p [ - sin _1L!'_. ln(l- 2p cos - 17- + p ) 

m 2 2b b 

ln ( 1-p)-cos~ • 
2b 

p sin 217 r 
arctg b ] , 

1-p cos 217 r 
b 

1121 
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0 
0,2 0,4 0.6 0,8 r-t, 

0 
0.2 0,4 0,6 

-3 
Pnc. 2. 3aBHCRMOCTb 6espasMepHblX neJUP1HII 1.1."' 10 M/277 r 

R .A .. t.L/2"r oT r/b npn sHat.leHRHX h/r: I - 0,5; 2 - 1 ,0; 
3- 1,5; 4- 2,0. 

rAe p .. exp(-11mh/b). CpasHeHI1e c pacLieTOM no <!JopMyne 11 Ol noKa3bJ
saeT, LITO B~pameH11e 1121 AaeT YAOBJ16TBOPI1T6JlbHY~ TOLIHOCTb IHai1-

60J1bWafl ow116Ka lAo 25%1 HMeeT MecTo np11 mhlr >.. 1 I. 
PesynbTaT~ s~nonHeHHoro c npi1MeHeHI1eM TOLIH~X <!JopMyn 110,111 

pacLieTa K03$<IJI1LII1eHTa CBH311 M 11 nonpaBKI1 t.L .. L-Lo K 3<!J<!>eKTI1B-

HOi:1 11HAYKT118HOCTI1 BHTKa, YLII1Tb1Ba~IJ.Iei:1 KaK COH3b M6mAY BI1TKaMI1 
(t.L c)• TaK 11 113MeHeHI1e K03<!J<!J11LII1eHTa CaM011HAYKJ..11111 sa CLie1' 3KpaHI1-
poBaHVIH KomyxoM (t.L 8), npeAcTasneHbl Ha p11c. 2. B o6nacTI1 paA11YCOB 

0,7 .$ r/b .< 1 xopowo pa6oTaeT annpoKCVIMa1..111H lnp11 BbiLIVJCJ1eHI111 non
HOi:111HAYKT11BHOCTI1 nonomeHo L 0 .. 2077rl: 

2 
L- 2077r (1- ..:._ ), 

- h b 
M..::: .1..( I....i (1- ..!'.... ). 
L 3 h b 

1131 

-3 -1 
3aMeTI1M, LITO nponOPI..IVIOHaJ1bHOCTb M·- h , L .... h coxpaHHeTCH so seeM 

A11ana3oHe paA11YCOB. npi1BeAeM TaKme npl161lVJmeHHOe Bblpa>KeHHe Allfl 

nonpaBKI1 K K03<!J<l>11J..IHeHTY CaMOI1HAYK1..11111, BXOAHIJ.Iei:i B <IJOPMYJlY 141 AJlfl 

LlaCTOTbl OTCeLIK11: 

"" m 3-r-
6L8+ 2 I (-1) M :::-16r\/"-. 1141 

m=l m h 

HHTepeCHO, LITO nonpaBKa 1141 npaKT11LI6CKI1 He 3aB11CI1T OT paA11YCa 

3KpaHa b. 
rpa<IJI1KI1 Ha p11c.2, a TaKme np1161111meHH~e COOTHOWeHI1H 1131 no-

Ka3b1Ba~T, LITO npH r/b, He CJ111WKOM 6Jl113K11X K 6AVIHVIJ..Ie, 3<!J<!JeKTI1BHaH 

4 

ll 

Pnc.3, 3aBRCRMOCTb OTHOCHTenbHOH ~ 

~a30BOH CKOpOCTR V~/V~O OT 5es

pa3MepHOH t.laCTOTbl cu h/v ~o' npR 
h/r = 0,1 R 3Hat.leHRHX r/b: 

I - 0,2; 2 - 0,6; 3 - 0,8. Co
OTBeTCTByro~e snat.leHRH M/L::59; 
15; 6. 

0,5 1.0 1,5 2,0 

11HAYKTVIBHOCTb BI1TKa onpeA611HeTCH B 3HaLII1TeJlbHOi:1 Mepe CBH3b~ 
C COCeAHVIMVI BVITKaMI1/5/ 11 LITO OTHOWeHI1e MIL CYIJ.IeCTBeHHO npeeoc
XOAVIT 6AVIHVIJ..IY lo6paiJ.IaHCb s 6ecKoHeLIHOCTb np11 r/b_,. 0 I. 

PacxoAVJMOCTb PHAa 161 AJlH K03<!l<l>VIJ..111eHTa M np11 YAaneHVJ11 KOX<y
xa (b ... oo) He npVJBOA11T, OAHaKo, K HeorpaHI1LieHHbiM <!Ja30BbiM CKOPOCTHM, 
TaK KaK-npV16JlVJmeHHOe ypaBHeHVJe 151 cnpaBeAJ111BO TOJlbKO Allfl rp.$ 
< "- "" 2h/b, npOI13BeAeHI1e M "- 2 OCTaeTCH KOHeLIHbiM np11 b~ oo. 3To Y"max 'f"max 
11JlJl~CTpl1pyeTCH PI1C.3, Ha KOTOpOM noKa3aHa 3aBVICVIMOCTb $a30BOi:1 

CKopocTI1 ( v ¢"" cu hI¢ ) oT LlaCTOTbl, nonyLieHHaH 113 peweH11H TOLIHoro 
ypaeHeHVJH 131. 

.l111H Taro LIT06bl MarH11THOe nolle, C03AaBaeMOe TOKaMI1 B Jli1H1111, 
11 ero rpaAHeHT 6~1111 AOCTaTOLIHO r!laAKI1MVI <!>YHKJ..111HMI1 z, $a30B~i:1 
CABI1r Ha OCHOBHOi:i LlaCTOTe A01lmeH 6~Tb B npeAe!laX rp S0,1~0,2, 
n03TOMY np11 He CllHWK~M 60JlbWI1X 3HaLieHVJHX K03$$VIJ..1VIeHTa A11CnepCI1VI 

K "'MIL MOmHo nonbsosaTbCH np1161111meHHbiMI1 cooTHOWE'H11HMI1 15-81. 
3so11101..1VIH 11Mnynbca c orpaHI14eHHbJM cneKTpoM (kh<v'L/M) oni1Cblsa-
eTCH TOrAa 11HTerpa!lbHbiM onepaTopoM 

I ( ~ , t ) = J G ( ~- (' ; t-t' ) I ( (' , t' ) d~' , C"" z- v ¢ 
0 

t 1151 

C HAPOM 

. 1 "" . 1 2 2 G(z,t),. -- f cos k \Z- - v ...,
0 

t K h k ) dk, 
17 0 2 'f' 

KOTOpOe HBJlJ'IeTCH 11HTerpaJlOM 3i:1pl1 11 BblpamaeTCH 4epe3 1..111Jl11HAPVI4e
CK11e <l>YHKJ..11111 161, 

{

J-l/3(X)+Jl/ 3(x), Z>0, 
G(z; t), _x_. /'3 
. 2J zJ -;- K113(x), z <0, 1161 

'J 2 ~3 1;2 
rAe x = ..!1.. (-·· ) • Ha p11c. 4 noKa3aHo 113MeHeHVJe <t>opMbl TOKoso-

3 3K h rpOt 

ro 11Mnynbca c HaLiaJlbHbiM pacnpeAeneHVJeM I (z) ... 1
0 

exp(- z 2;262
) B sa-
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11 PHc.4. 3sonro~HH HMnynbca rayccosoH 
tPOPMbi, 

8~C~MOCT~ OT 3Ha4eH~~ 6e3pa3MepHO~ 
nepeMeHHO~ r,.,K·h 2 vcjl 0tl~3 • KaK cne,qy

eT ~3 p~cyHKa, ~cKameH~e ~Mnynbc? 

3a 8peMH, COOT8eTCT8Y~~ee 3Ha4eH~~ 

~ 1 ~~ X .p X/'..;. •. ~ r = 2, R8IlReTCR anonHe ,qonycT~MbiM *. 
•L _., n ,, L " (1-\.-• 

-2 

YMeHbWeH~e MaKc~MailbHoro 3Ha4eH~R 

,qe~CTBYID~ero Ha 3JleKTpOHHOe KO~b~O 
pa,q~ailbHOrO KOMnOHeHTa MarH~THOrO 

nonR /nponop~~oHailbHoro rpa,q~eHTY TOKa/,cocTa8JlReT =17%.PaccToR

H~e, npo~,qeHHOe 80I1HO~ 3a 3TO 8peMR, np~6IlH3HTeJlbHO pa8HO 

z max 
"' 2/:;.3 

K
1h 2 

/17/ 

npose,qeM 4HCI1eHHY~ o~eHKy, nycTb hfr,O, 1, r/b=0,8, TaK '-ITO 

MIL= 6. Bbi6HpaR6-r= 10 CM(¢:::0,1),H3 /17/ nony4HMZmax::3,3 M. 
Y8eilH4HTb paccTORH~e, KoTopoe 80J1Ha npoxo,qHT 6e3· ~cKameHH~, 

MOmHo, KaK 3TO CJle,qyeT H3 /13/ H /17/, npH6JlH3HB 3KpaH K 81-1TKaM 
IlHHHH 1-1/HilH/ y8ei1H4H8aR AI1HTei1bHOCTb HMnYilbCa. PacTRrH8aHI-1e HM
nynbca HemeilaTeilbHO, TaK KaK 3TO npH8e,qeT K yMeHbWeHH~ rpa,ql-1eH

Ta TOKa H, CJle,qo8aTeJlbHO, ,qe~CT8yro~ero Ha 3JleKTPOHHOe KOilb~O 
pa,qHailbHoro KoMnoHeHTa MarHHTHoro nonR. Bo3MOmHocTb np1-1611HmeHI-1R 
3KpaHa K Bi-1TKaM orpaHH'-IeHa no PRAY npH41-1H. CornacHo /13/'3$$eK

THBHaR HHAYKTI-18HOCTb L yMeHbWaeTCR nponop~i-10HailbHO (1-rlb), 
n03TOMY AI1R coxpaHeHHR CKOPOCTI-1 80I1Hbl HeH3MeHHO~ CJle,qyeT yseJlH-

c -1 '-IHBaTb - L ,npH 3TOM 80I1H080e conpoTH8IleHHe Il~HHH p na,qaeT -L. 

~OTR yMeHbWeHHe p H COOTBeTCT8eHHO y8eJll-14eHI-1e aMnilHTYAHOrO 3Ha-
4eH~R TOKa /I-p-l npH, $HKCHp08aHHOM HanpRmeHHH reHepaTopa/ H KOM

neHCHpyeT 3Kpa~Hpo8aHI-1e MarHHTHoro noilR KomyxoM * (B- [ 1-(r~b) 2] I), 
npH MailbiX p pe3KO 80spacTaeT pOilb OMH4eCKHX noTepb 8 3KpaHe. Kpo

Me TOrO, 3Ha4eHHR I orpaHI-1'-IeHbl 803MOmHOCTHMH KOMMYTaTOPOB, 

* rpa$HKH nocTpoeHbl AilR CJly'-laH K> 0. B IlHHHRX c AOMrHI-1pyro~e~ 
KOCTHO~ C8H3bro /Hanpi-1Mep, 8 cnHpanbHbiX 80ilHOBOAaX 

4
/ I K <0. 

OTBeTCT8yro~He Kp~8ble noJly'-la~TCR 1-13 npe,qcTa8IleHHbiX Ha PHC. 4 
8epcHe~ OTHOCHTeJlbHO OCH OPAHHaT. H3 rpa$HKOB CJle,qyeT, '-ITO 
K > 0 rpa,qHeHT MaKCHMa.JleH Ha $pOHTe HMnYilbCa, npH K < 0 - Ha 

cpese. 

eM

Co

HH

npi-1 
ero 

** B pa6oTaJ
7 ,s/ npe,qnpHHHTa nonWTKa y4eCTb BilHRHHe 3KpaHa Ha 

MarHHTHOe none,cos,qasaeMoe I-1MnyilbCOM TOKa a 3aMe,qnRro~e~ IlHHHH 
paccMaTpH8aeMOrO THna. Q,qHaKO OCHd8Hble 3$$eKTbl, C8R3aHHble C H3MeHe

HHeM K03$$H~~eHT08 caMO- H 83aHMOHHAYK~I-1H,B 3THX pa6oTaX He pac-

CMOTpeHbl. 

6 
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:I 
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3. KOMnEHCAUH~ HHAYKTHBHO~ CBR3H 

B Tpa,qH~HOHHbiX cn1-1pai1bHbiX Ili-1HI-IRX I 41 ,qHcnepci-1R 8 o6nacTI-1 HH3-

KHX 4aCTOT He3Ha41-1TeilbHa, '-ITO MOmHO 06bRCHHTb Hanl-141-1eM noM~MO 
~HAYKT~8HO~ 1-1 eMKOCTHO~ C8R31-1 Mem,qy 8HTKaMH. B' Ili-1HHH paCCMaT
pH8aeMoro T~na 3IleKTPH4eCKI-1e 3apR,qbl npaKTH'-IeCKH nonHOCTbro cocpe
AOTO'-IeHbl 8 KOH,qeHCaTopax, TaK '-ITO eMKOCTHaR C8R3b 11 8biKiliD4eHa 11

, 

Ee TeM He MeHee MOmHO 88eCTH /S/ C nOMO~bro ,qonOilHHTeJlbHbiX KOH,qeH

CaTOP08 C~h, 068e,qeHHbiX Ha p1-1c.1 nyHKTI-1POM, 
B MOAI-1$1-1~1-1P08aHHO~ TaK~M cnoco6oM I1HHH~ ypa8HeHI-1e /2/ coxpa

HReT CI-1I1Y; 8 ypaBHeHHe /1 I 8MecTo TOK08 8 8~TKax Im cne,qyeT no,q

CTa81-1Tb nOilHble TOKI-1 1~ 1 4epe3 LC -KOHTYPbl, o6pa308aHHble 8~TKa
MH H WYHTHPY~~HMI-1 HX eMKOCTRMI-1 c::.h • Y4HTbl8aR pa8eHCT80 HanpRme

Hi-1~ Ha 8HTKe 1-1 WYHTMpy~~e~ eMKOCTI-1, Ha~,qeM: 

tot 1 sh .. 
Im =lm +~Cm 7Mmflf• /18/ 

.QnR I1HHMI-1 C nocTORHHbiMI-1 napaMeTpaMI-1 1-13 /1,2,18/ HeTpy,qHO 8bl-

8eCTH A1-1CnepcHoHHoe ypa8HeHHe 

2 4·~in 2¢/2 (<) _,,.. 
c (C +4C sh sin 2¢/2)(L -~!:~m sin 2m¢/2) 

m 

/19/ 

npHpa8HHBaR 8 KOTOpOM K03$$H~HeHTW npH if> ~nOilY'-IHM K03$$H~HeHT 
A1-1CnepCHH B MOAM$1-1~Mp08aHHO~ IlHHHH: 

sh 
K .. MIL - c I c. 

YCI108He KOMneHCa~l-11-1 HHAYKTH8HO~ 

HMeeT, TaKHM o6pa30M, 81-!A 

sh M 
c =c-. 

I... 

/20/ 

C8H3H 8 06J1aCTH HH3KHX 4aCTOT 

/21/ 

Ha pHc.5 noKa3aHa 3a8HCHMOCTb $a3080~ CKOPOCTH OT 4aCTOTW npi-1 

BeJ11-14HHaX WYHTI-IPY~~HX eMKOCTe~ B I-IHTep8aJ1e /0,2+1/CM/l....H3 rpa$1-1-

K08 81-!AHO, '-ITO 8Be,qeHHe ,qonOI1HI-!TeJlbHbiX eMKOCTe~ XOTH 1-1 cymaeT 

nonocy nponycKaHHH IlHHI-IH /a v 1+4C shiC pa3/, ,q1-1ana3oH pa6o41-1X 

yacTOT, 6naro,qapH yMeHbWeHI-!ro ,qHchepci-IH, pacwl-lpReTcH. 

0TMeTHM TaKme OAHO 1-!HTepeCHOe, XOTR 1-1 04e81-1AHOe o6CTOHTeJ1bCT-

80. TaK KaK TOKH B 8HTKe 1-1 WYHTI-Ipyro~eA eMKOCT~ HanpaaneHW 8 npo
TH80$a3e, TO TOK 8 BI-ITKaX OKa3W8aeTCR 60ilbWe nOilHOrO TOKa, TeKy

~ero no nHHI-11-1. H3 /18/ 1-1 /19/ HeTpy,qHo nony'-IHTb 

I = ( 1 + 4 C sh I C sin 2¢ I 2) I to 1 

/22/ 
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Yt v,., 

1,5 

1,0~ 

0,5 

0,5 1,0 1.S 2[J whfV .. 

PHc.5. 3aBHCHMOCTb OTHOCHTenbHOH 
~aSOBOH CKOpOCTH Vq:/vq:0oT 5espas
MepHOH 'laCTOTbl w h!v ¢orrpH hlr = 0, I ; 
r/b=0,8 H sHa'leHHRX napaMeTpa 
C shL/MC· I - 0 0 • 2 - 0 2 • 3 - 0 4 • . ' ' '' ,, 
4- 0,6; 5- 0,8; 6- l,O.llyHKTH-
poM ITOKaSaHa llpH5nH~eHHaR saBHCH
MOCTb /8/, Kp~KaMH OTMe'leHbJ TO'l
KH, COOTBeTCTBYID~e ~aSOBOMY CABHry 
¢=rr/2 • 

~ ~~ ~ 
npl-1 ¢ ~ rr/2 1-1 c /C .... MIL» 1 1-13 /22/ CJleAyeT III .::: 2C /C » 1, 
4TO MOmHO TpaKTOSaTb KaK pe3oHaHC TOKOS S LC-KOHTypax. 

BcneACTBI-!e 3Toro peaoHaHca AO!lmHo npol-'!cXoAI-!Tb o6ocTpeHI-1e 
1-'!Mny!lbCa 1-1, C APYrO~ CTOPOHbl, yseJll-14eHI-1e OMI-14eCKI-1X noTepb, 

HHTepecyRCb TOJlbKO HI-13KI-1MI-1 4aCTOTaMH, npH onpeAeJleHI-11-1 OMI-14e
CKHX noTepb S MOAH¢1-1~1-!pOSaHHO~ Jli-'IHI-11-1 6yAeM I-1CXOAI-1Tb 1-13 CI-!CTeMbl 
ypasHeHI-1~ /7/, S Jlesy~ 4aCTb STOporo 1-13 KOTOp~X CJleAyeT A06aSMTb 
cnaraeMoe R wl• rAe Rw- 3¢¢eKTI-1SHoe conpOTI-1sJleHI-1e SI-1TKa, Y41-1Tb1Sa~
~ee TaKme noTepl-1 s Komyxe, a s nepsoe s cooTseTcTSHI-1 c 3aMe4a
HI-1RMI-1, CAeJlaHH~MI-1 npM s~soAe ypasHeHI-'!R /19/, sMecTo I noACTasi-1Tb 
nonH~~ TOK I~t M A06asMTb cnaraeMoe, Y41-1T~sa~~ee aKTI-1SHoe co
npoTI-!sneHMe KOHAeHcaTopa R c· HaXOAR I tot 1-13 I 18/, nony41-1M ·c T04-
HOCTb~ AO npOI-13SOAHbiX TpeTbero nOPRAKa: 

. a .I 1 sh a I a I 
CU =-h--- ~LC h-- RcCh-az c az az 

2. 
1 • 2a I au - (LI + M h -- ) + Rw I ~ - h -- • 
c 2 az2 az 

/23/ 

OnpeAeJli-'!M cHa4aJla sonHosoe conpOTI-1SJleHI-1e !11-'!HI-11-1 np1-1 R c , Rw ... 0. 
.[lnR 6ery~e~ SOJlHbl SI-1Aa I- exp( ikz- iw t) 1-13 /22,23/ Ha~AeM 

h u • ':'P
0 p ( w) "' ~ v q:Cw) C 

v ¢o 

v ¢(w) 
/24/ 

rAe v 40 1-1 v.p(~) Aa~TCR ¢opMynaMI-1 /8,9/ c Ko3¢¢1-1~MeHTOM Al-'lcnepcl-11-1 
/20/. 

TaKMM o6pa3oM, AOnOJlHI-1TeJlbHble eMKOCTI-1, yMeHbWaR Al-lcnepcl-1~ ¢a
aoso~ CKOpOCTI-1, yMeHbWa~T 1-1 3aSI-1CI-1MOCTb SOJlHOSOrO COnpOTI-1SrteHI-1R 
OT 4aCTOTbl, 4TO o6~er4aeT cornacosaHI-!e !11-!HI-11-1 c aKTHSHO~ Harpya
Ko~, He06XOAI-1MOe AJlR npeAOTSpa~eHHR OTpameHI-!R I-1MnyJlbCa OT KOH~a 
JlHHHI-1. 

8 

.I) 

,"1 

.,. 
I I 
I 

.[leKpeMeHT 3aTyXaHHR SOJlH~ S JlHHI-1111 HeTPYAHO nOJlY4111Tb •Hi XapaK
Tep!IICTH4eCt<OrO ypasHeHHR CIIICTeM~ /23/. npill R j Po• ~ c! p o-<<1 OH 
paneH 

v 2h2 
lmk(w)• <lJO (Rw+ ~ Rc)· 

2vq:(c.~)h Po v ¢ 
/25/ 

2 2 -2 
H8!1Hl!l1e MSJlOrO MHOmHTeJlR (w h/vq:) = ¢ .... 10 np11 conpOTIIISJleHI-1111 KOH-
AOHCBTOpa 06bRCHReTCR TeM, 4TO 4epe3 Hero Te4eT pa3HOCTH~A TOK 
lc~I, COOTDeTCTSeHHO MO~HOCTb aKTIIISH~X noTepb nponop~IIIOHaJlbHa 

Rei :" ¢2 Rei 2. 3¢¢et<TIIISHoe. conpoTIIISJleH!IIe SIIITKa R w cKnaAblsaeTC"R 1113 
co{5 TBeHHOrO ConpOTIIISJleHIIIR SIIITKa (R 0,.. r/aBoe1o /CT_o - npOSOAIIIMOCTb, 
~ - r11y6111Ha CKIIIH-CJlOR/ ill nOASOAR~HX npOSOAOS, a Tat<me conpOTIIIB

Jlet<lllfl £\R.,(M 08 /L 8 )
2R 

5
, SHOCIIIMOrO IIIHAYKTIIISHOA CSR3b~ C 3KpaHOM, .[lnR 

OnpeAe!leHI1R 6R SOCnOJlb3yeMCR CJleAY~~~~~MH npOCT~Mill coo6pameHIIIRMIII, 
np111 Ware JliiiHI-1111 h :$ (b-r) ill 6011bWOA AJliiiHe SOJlHbl (¢ «1) pacnpeAeJleH!IIe 
TOI<OB BAOJlb 3t<paHa npaKTIII4eCKIII OAHOPOAHO, nplll 3TOM TOK, npi11XOAR
~J.1ACR Ha war !1J.1HJ.1J.1, paseH 15 - -(r/b)

2
I, To ecTb M cs /L 5 -:::. (r/b): 

ConpoTJ.1SJleHI-1e cooTseTcTsy~~ero y4aCTKa 3KpaHa A!lR a31-1MYTaJlbHbiX 
TOKOB pasHa R s .. 2rr b/h w s, rAe 8"' min I d, 8 s l. d- TOJl~IIIHa, CT's - npo
BOAJ.1MOCTb 3KpaHa, 85 - COOTSeTCTSy~aR rny6111Ha CKJ.1H-CJ10R, 0KOH4a
TeJlbHO nOJlY4J.1M: 

4 2rr r 
t\R .. b3h 8CTs 

/26/ 

nposeAeM 41-!CJleHHY~ OL.leHKy. nycTb OCHOSHaA, 4aCTOTa SOJlHbl pasHa 
40 Krll, rny6111Ha CKJ.1H-CJ10R AJ1R MeAIII Ha 3TOA 4aCTOTe ~=0,03 CM. 
nonaraR a/r=0,02, nOJ1Y4111MRo:2,7·10- 3 OM. npl-1r/b=0,8,hlr= 0,1, 
d = 0,1 CM ill a

5 
/C":!. 4 •1 05 CM -1 /Hepmase~~aR CTa!lb/, 1-13 /26/ Ha~AeM 

£\R-:::.2,4·10- 2 OM, TaK 4TO S paccMaTpillsaeMOM CJ1Y4ae OMIII4eCK!IIe no
Tepl-1 onpeAe!lR~TCR npeJ.1My~ecTseHHO noTepRMIII s 3KpaHe. BonHosoe 
conpOTJ.1sneHJ.1e npeACTasi-'!M s YA06HoM·AJ1R aHaJ1J.13a SJ.1Ae: 

vq: 0 L 
Po"'~ 

-4 

/27/ 

nonaraR v,../ c .. 1 0 1-1 HaXOAR L 1-13 /13/, AilR np1-1seAeHHbiX Sblwe napa-
~o 8 u 

MeTpOS n011Y41-1Mp 0 s3, OM • .[ln~t~Ha, Ha KOTOPOIII aMnJliiiTYAa TOKa yMeHb-
wa~TCR s e pas, cornacHo /25/ np111 3TOM pasHa (Imk0 )-

1
=·3 M. Ta

I<IIIM o6pa30M, OCHOSH~i orpaHJ.14eHIIIR Ha napaMeTpW J1J.1HJ.1111 CSR3aHW C 
Tpe6osaHI-1eM MaJlOCTH OMJ.14eCKJ.1X noTepb, .[lflR J.1X CHJ.1meHIIIR CfleAyeT 
yseJ1J.14HSaTb SOJ1HOSOe conpOTHSheHI-'!e JlHHI-11-1 J.1 /1-1!11-1/ npOSOAJ.1MOCTb 
3KpaHa /nOCfleAHee AOnyCTJ.1MO, TaK KaK S yCTaHOSKaX, S KOTOpbiX MO
ryT HaATIII npJ.1MeHeH!IIe J.1CKYCCTSeHHble 3aMeAJ1R~~~~~e J11-1HJ.1J.1, J.1CnOJlb3y
eTCR CTaTJ.14eCKOe MarHIIITHOe none/, 
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Tpe6oBaHHB ManOCTH OMH4eCKHX noTepb H OTCYTCTBHB 4aCTOTHO~ 
AHcnepcHH, KaK nerKo BHAeTb, B3aHMHO npOTHsope4HBW. Pa3yMHW~ 

KOMnpOMHCC MO>KeT 6b1Tb AOCTHrHyT, ecnH Bbi6HpaTb napaMeTpbl nHHHH 
HCXOAB H3 Tpe60BaHHB ManOCTH OMH4eCKHX noTepb, a 4aCTOTHY~ AHC
nepcH~ YCTpaHBTb BBeAeHHeM WYHTHPY~~HX eMKOCTe~. 

Asrop 6naroAapeH A.K.KpacHbiX 3a MHoro4HcneHHble H COAep>Ka
TenbHWe AHCKYCCHH. 
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HET RH OPOBEROB B BAlliEH BHBRHOTEKE? 

Bw MOlKere no;y'IHTb no no'lre nepel!HCJieHHble HMJKe KHHrH, 

CCJIM OHK He 6b1Jill 3aKa3aHbl paHee. 
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AileKcaxi1H 10.1-1. 
A11cnepc110HH~e ceoHCTBa 11CKYCCTBeHH~x ni1H11H 
C Cl1flbHOH 11HAYKTI1BHOH CB~3b~ 

P9-82-843 

PaccMoTpeH~ A11Cnepci10HH~e ceoHCTBa 3aMeAn~~11X n11H11H c cocpeAOT04eH
H~MI1 napaMeTpaM11; npocne*eHa 3aBI1C11MOCTb 11X xapaKTepi1CTI1K OT reOMeTpl14eCKI1X 
COOTHOWeH11H, B 4aCTHOCTI1 OT wara fli1HI111 11 paAI1YCa 3KpaHa. noKa3aHo, 4TO 
A11Cnepcl1~ ~a30BOH CKOPOCTI1 11 BOflHOBOrO conpOTI1BfleHI1~ fli1H1111 MO*eT 6~Tb cy
~eCTBeHHO ocna6neHa BBeAeH11eM AOnOflH11TeflbHOH eMKOCTHOH CB~311. PaCCMOTpeHO 
3aTyxaHI1e pacnpocTpaH~~eroc~ no ni1HI111 11Mnynbca ecneACTBI1e OM114eCKI1X noTepb 
e 3KpaHe, BI1Tkax 11 KOHAeHcaTopax. HaHAeHo, 4TO AOM11HI1PY~I1MI1 ~BnR~Tc~ no
Tepl1, CB~3aHH~e C KOHe4HOH npOBOA11MOCTb~ 3KpaHa. npoCT~e aHafli1TI14eCKI1e co
OTHOWeHI1~, nony4eHH~e B pa6oTe, n03BOfl~~T nerKO OnpeAefli1Tb OCHOBH~e napa
MeTp~ fl11H1111. 

Pa6oTa a~nonHeHa B 0TAene HOB~x MeTOAOB ycKopeHI1~ OHRH. 

Coo6~eHI1e 06~eAI1HeHHoro 11HCTI1TyTa ~AePHWX 11ccneAOBaH11H. Ay6Ha 1982 

Alexah in Yu.l. 
Disper si on Properties of Artificial Lines 
with Strong Inductive Coupling 

P9-82-843 

Dispersion properties of slow wave lines wi th lumped parameters are 
studied. The dependence of line characteristics on geometric parameter-s 
is followed, in particular, on the line step and screen radius. It is 
shown that dispersion of phase velocity and 1 ine impedance can be signifi
cantly decreased, by inserting the additional capacitive coupling. The pro
pagating along the line pulse decay due to ohmic losses in the screen, 
coils and capacitors is considered. The losses owing to the finite screen 
conductivity are found to be dominating. The simple analytic relations 
obtained permit to determine easily the basic line parameters. 

The invest igation has been performed at the Department of New 
Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.B11HOrpaAOBOH. 


