
3. Differential Euudlon _I_-.IM-- 
c'r:orrespon&i.ng to Eq. (1) i.n T&62-6$3 we have, for a lime waveguide of 

s?owf..y-vaxyi~g geometrical dimensiona, 
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Slmb r is asswd to be 8. corwkxmt, (3/c%) mst vary linearly with z. 

Let a0 be the value of a at z = 0, thea 

Green's ~CtiGE 



The &LfPerences rin characteristfcs betwema these two Binds of 1ins.c waveguides 
may be Been most cfear3.y by compxr$.ng these t30 forms of Greenas fumt&ms. 

5. ge Formal Solution _II- 





The electron enex-,w gain eVa(t) 9n length & 09 the lirlac waveguide 'is 
g%ven by Eq. (21) in ‘T&62-69. This consi.a%s of two parts; Y;&(t) = v&(t) -E v&(t). 
2?or tlae sake of conveni.cnce, x-re again define the qumtities La(t) = Vb(t)/Ez(0), 
l$(t) = xV$b Qt)/Ez(O>, and L(t) p- V~(t)/EZ(O] aa ti m-62-78 ad c~~&.der the 9 
a&ens ionless quantity 

Subsiituting Eqs. (Igand (16) g' 2 nua above into Eq- (IS) of m-62-69 and 
si.mpSi.fying tlae resulting e&.wtion we obtain 
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,For cornprison, we IM.Y note the following corresponding equations for the 

10. 

f(O) 

! 

Time Derivative of GIo18[-8 
lt is to be understood that f@> 1s a continuous func'tion of F; and 
5: 0. IQ differemtia%ing$ Eqs. (18) and (20) with respect to t we obtain 

and 

ll* The Condition for Attaining Constant ELLectron Bergy 
Let US restrict the time variable to t 4, 0. From 

we obtain this condition as 



From Eq. (2‘3%) it is clear that, when 4 > 'P, either f"(e) must vanish or 

1 aoV(t + T - E)PqEJ must be an oscL.llating function of period t.+. In the 
latter case, the Mxgral of Cxo$"(t + T - 5) l f"(k) over any whoLe period 
must vanish. Rere we may recall that f ' Q 6) satisfies sz?.u&lar conditions 
for consti~t-~ l~cs. 

12. The Required Function f{t + "b$ for Constant Energy Gain 
Pm the sake of sim@.city, we consider T 2 I$. Under this condition 

EQ. (234 is not diffictit to solve. Let us denote 

qo(w) = (S/2ao) 
( 
1 - e"2ccovg~w 

1 

and 

and 

Evident;ly, f(S) may alsc be expanded in powers of the SIEU quantity vgo/c. 
we thus -ix&e 

and 



In tmms of these new functions Eq. (231 may be written as 
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H&ng that f(S > is continuous and f(O) = 0, we obtain by integrating 

Ifikj,". (go) and Qp) 

The functional form of f(k) = f,(E) + (vgo/cz)fE(E) is more complicated than 
the corresponding form in the case of constant-a, Il?or comsrison, @. (15) 
in m-62-78 is rewritten as follows: 

l&w we substi%ute the foregoing expressions fo(t) and f (.$I into 

Eqe (38) and camy out the integration to obtain aoLa(t). Thz r&ult is 

Thus 

This is, as eqe&ed, independent of t. 

.A J 
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