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A~nornayun - klCCJleAOBaHb1 CTal&4OHapHble BblXOAHble Xa- 

np~6opa O-TMna AnR pa3llHrHblX 3HaW?HMh aMllnMTyAbl BXOAHO- 
r0 CHrHana. A ~ a n l n a  npOBOAHTCR Ha OCHOBe MHOrOMBPHOfi H W M -  
HelHOA TBOPMM. PaCCMOTpeHbl npHnlHbl CHHXeHMF1 YpOBHR Bbl- 

panepwmKn r ~ 6 p ~ , q ~ o r o  ( ~ e p e s o ~ a ~ c ~ o r o  H p e 3 o ~ a ~ c ~ o r o )  

xoAnoro cHrHana B onpeAeneHHoM ~manaao~e M ~ M ~ H ~ H H F I  aM- 
nnmypbi sxoAHoro ccllrHana cll n o ~ a 3 a ~ a  BOBMOXHOCT~ KoMneH- 
cau~cll 3~oro 3@@ema 38 w e T  n o B b i u e H m  ~@@~KTHBHOCTM 

1. BBeAeHvle 

B3aMMOAehCTBUfl B BblXOAHOM pe30HaHCHOM KaCKWe. 

T e o p e T w e c K o e  MccneAoeaHMe HeasToHoMHbix 
3neKTPOHHO-BOnHOBblX CMCTeM C npeABapMTWlbH0h  
MOAynRuMeh 3neKTPOHHOrO nOTOKa B OCHOBHOM npOB0- 
AMTCR n p M  ycnoew cna6oro B H e u H e r o  B O ~ ~ ~ ~ ~ C T B M F I .  C 
O A H O ~  CTopoHbi,  TO n p ~ 6 n ~ x e ~ ~ e  n 0 3 ~ 0 n s e ~  ynpo- 

nmmx o n p a e g a H H b i M  WFI ycMneHvls  cna6blx CMrHanoB. 

n p ~ 6 o p o ~  ycnome cna6oro B H e u H e r o  BOBA~~CTBMSI  

MoGehcTBMFI. I l p e g s a p m e n b H a R  Moaynnum nywa Ann 

 TOM cnyqae GnR a ~ a n ~ 3 a  Q M ~ M ~ ~ C K M X  npoueccos He- 

CTMTb PaCcleTHble COOTHOLLEHMFI, a C APYrOh - OH0 FIB- 

B M e c T e  C TeM, B MHOrOKaCKitqHblX CXeMaX 3neKTPOHHblX 

BblllOnHFIeTCSI H e  H a  BCeX y'4aCTKaX npOCTpaHCTBa B3aM- 

BblXOAHblX KaCKaaOB MOXeT 6b lTb  JJOBOnbHO CMnbHOi,  
BnnOTb A0 @OpMMpOBaHMFI 3neKTPOHHblX CryCTKOB. B 

0 6 x 0 ~ ~ ~ 0  MCnOnbdOBaTb HenMHehHytO TeOPMlo HeaBTO- 
HOMHblX KOne6aTenbHblX CMCTeM C IlPOM3BOnbHblM 
YpOBHeM BHelLlHWO B03aehCTBMR. 

B A a H H o h  p a 6 0 T e  paccMaTpMsaeTcH r 3 n M m u e  BenM- 
w H b i  aMnnMTyab i  B x o a H o r o  c M r H a n a  H a  xapamepHcT lnKH 

AByXKaCKaflHOh CXeMbl rH6PMAHOrO 3fleKTPOHHOrO npM- 
6opa O-TMna C ,4JlMTenbHblM B3aMMOAehCTBMeM. B 38-  

BTOpOrO KaCKaAa MOXeT I lOCTynaTb 3neKTPOHHblh nOTOK 
C Pa3nM'-iHOh CTeneHbH) MOAYnRL(MM. 

BMCMMOCTM OT aMnnvlTyAb1 B H e u H e r o  c M r H a n a  H a  exon 

11. OCHOBHaR W C T b  

VlccneAoeaHMe ~ M J M ~ ~ C K M X  npoueccoe B 3nempo~- 

M e p H o h  CaMocornacoBaHHoh  HenMHehHoh TeopMM, oc- 
noBHbre n o n o X e H m  KOTOPO~ M ~ ~ O K ~ H ~ I  B [I 1. B K a q e m B e  
Monynmopa M, ogHospeMeHHo,  npeneapwrenbtioro ~ C M -  
nmens ~cnonbsye~csl ~ e p e s o ~ a ~ c ~ a n  n n a H a p H a s  C T ~ Y K -  

nycKaeTcg  HW rpe6e~~oA. I l p o A o n b H o e  a M n n m y A H o e  
pacnpenenewe BbicoKoLiamoTHoro nons B TaKoh CMCT~- 
M e  QopMMpyeTcn B p e 3 y n b ~ a ~ e  c m o c o r n a c o B a H H o r o  
npouecca ~ ~ ~ K ~ ~ O H H O - B O ~ H O B O ~ O  B~~YIMOA~RCTBMFI.  Bbl- 

TyAHbiM p a c n p e a e n e H M e M  Bb icoKoqamoTHoro  nom. 

HO-BOnHOBOh CMCTeMe npOBOAMTCR H a  OCHOBe MHOrO- 

Typa C neHTO'4HblM 3neKTPOHHblM IlOTOKOM, KOTOPbli np0- 

XOAHOh KaCKaA pe30HaHCHblh, C @MKCMPOBaHHblM aMnJlM- 

B PaMKaX AaHHOh p a 6 0 T b l  PaCZMaTpMBatOTCR CTa- 
UMOHaPHble PellleHMFI KOMnneKCHOrO YpaBHeHMFl ~ 0 3 6 ~ -  
AeHMsl ,4JlSr BblXOAHOrO KaCKWa. Ha PMC. 1 3TM peLueHM5I 
n p e A c T a e n e H b i  H a  nnocKoCTM ( F ,  y ) wn pa3n~q~bix 

na (PMC. 1.1 - F,=O.OOI; PMC. 1.2 - 0.005; PMC. 1.3 - 
0.02; PMC. 1.4 - 0.05). F M y - aMnnmyAa M @ass Kone-  

p a 3 n ~ q ~ b i x  s~aqe~1.1~7 n a p a M e T p a  1/G (wcna H a  KPM- 

3HaqeHMh HOPMMPOBaHHOh aMnnMTyAbl  BXOAHOrO CHrHa- 

6 a H M i  B pe30HaTOpe.  fpaC#HKM H a  PMC. 1 nOCTpOeHbl &lFI  

1 
I ' - -  am I I >,- 

1 Y 

PMC. 1 CTaL&lOHapHble 3HaqeHMFI aMnnMTyAb l  M 

aasbr ~ o n e 6 a ~ ~ G  (OPOTPOH) 

Fig.1. Steady-state amplitude and phase values 
(orotron) 
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PMC. 2 CTaL&4OHapHble 3HacleHMFI aMnJlMTy&bI M 
@a3bl ~ o n e 6 a ~ ~ i 1  ( p e a o ~ a ~ c ~ a n  n0B) 

Fig.2. Steady-state amplitude and phase values 
(resonance BWO) 
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Abslract - The steady-state characteristics of the hybrid 0- 
type device for different input amplitude values are investigated. 
The analysis is carried out on the basis of the multidimensional 
nonlinear theory. The reasons of the output signal level de- 
crease for the particular input amplitude values are considered. 
The possibility of this phenomenon compensation due to inter- 
action efficiency enhancement in the output resonance stage is 
shown. 

I. Introduction 
The theoretical investigations of the non-autonomous elec- 

tron - wave systems with preliminary modulation of electron 
beam in general are carried out under condition of the weak 
external signal. In the multistage electron devices schemes this 
condition is not fulfilled on all sections of the interaction space. 
The preliminary modulation of the electron beam for output 
stages can be rather strong, up to creation of the bunches. In 
this case it is necessary to use the nonlinear theory of non- 
autonomous oscillating systems with arbitrary external signal 
amplitude. 

I t .  Main part 
The investigation of physical processes in the electron - 

wave system will be carried out on the basis of the multidimen- 
sional self-consistent nonlinear theory, which main positions are 
explained in [l]. As the modulator and, simultaneously, pream- 
plifier the nonresonance planar structure with sheet electron 
beam is used. An output stage is resonance, with fixed rf field 
amplitude distribution. 

In the present work the steady-state solutions of the com- 
plex excitation equation for an output stage are considered. In 
Fig. 1 these solutions are represented for different input arnpli- 
tude values. Graphics in Fig. 1 are plotted for different parame- 
ter 11G values (number on curves), where G is the interaction 
efficiency parameter, and for Gaussian form of the rf field ampli- 
tude distribution in the resonator (orotron, diffraction radiation 
generator). 

The input amplitude increase results in the maximum output 
amplitude growth and qualitative changes of the curves form 
(Fig. 1.1-1 3). The further amplitude increase reduces the oscil- 
lations amplitude (Fig. 1.4). The microprocesses analysis in the 
given system displays that the oscillation amplitude decrease 
happens in conditions, when the rf current first harmonic ampli- 
tude achieves a maximum. Therefore, there is a creation of 
electron bunches acting then in a resonance stage. At a Gaus- 
sian envelope function the field strength is weak at the interac- 
tion space beginning. Hence the scattering bunches go to area 
of the rf field maximum amplitude that stipulates the interaction 
efficiency decrease. 

In case of the envelope function creation with a maximum 
at the interaction space beginning of a resonance stage the 
amplitude decrease should not happen. Indeed, in such situa- 
tion the electron bunches, which have generated in the modula- 
tor, at once hit in area of the rf field maximum. 

In Fig. 2 the steady-state amplitude and phase values are 
represented for the cosine envelope function (resonance BWO). 
Graphics in Fig. 2.1 -2.4 correspond to the same input amplitude 
values, as in Fig. 1.1-1.4. The input amplitude increase results 
in the contraction of possible phase values area, but the maxi- 
mum output amplitude is not diminished, and even is a little 
increase for some values of the parameter G. 

Ill. Conclusion 
The investigations, carried out in the work, allow to develop 

the efficiency enhancement techniques in multistage mm waves 
electron - wave systems with prolonged interaction. 
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