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\ bs tract 
The longitudina.1 coupling impedance for a number of 

lower passba.nds, bunch to bunch energy variation due t,o 
I;)ugitudinal wake fields, the beam loading compensation, 
+JIIP effects of production errors, and t*he rf pulse trans- 
rllission through a detuned disk loaded xcelerating section 
\vit,h finite wall conductivity have been studied using the 
c,<)Ilq)uter program PROGON. 

MOTIVATION AND METHOD 
The detuned accelerating section [I] designed to di- 

111illi5ll the undesirable effects of thr transverse wake field 
Ilit.‘\ l)t,ell st,udied previously- using wpprosimat,c methods. 
-‘z] ::I] Ilcrca these result,s are confirmed by eml)loying t.hr 
ht‘u colllputer code PROGON [4] which is based on the 
iif,ld nmtching t.echnique for the Fourier harnlouics of the 
Ioligitudinal electromagnet,ic (EM) travelling waves. The 
~~c~olllet.rv of t.ht, considered ‘LO4 cell scctiotl i.s I)resent,ed in 
‘;. i 
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t’igure 1. (a) The radii of the Nth cavit.y b(h’) aucl 
iris cl(N) for the considered 204 cell sect,iou. The gaps 
!/(:‘L’) = 0.729 cm, the iris thicknesses I( )‘V) = 0.149 cm 

(I)) The stored energy in the h’th cell I,V(h’). (c) The 
wlat ivr group velocit,y in the h’th cell L:~( X)/c. 

+ M’ork supported by Departmellt of E11erg.v c‘olll racl 
DE AC03 76SFU0515. 

rl( ‘( :EI,ERATING FIELD 
First, t,lie I,:XI fitaIds iu the st,ructure, the correbpoii& 

ing st.orml eliergy II-( .\‘) 11vr wll and t,lie power flow ,S, (.\.:I 
tllr0llgl~ tile CilVil y Cross sc,ct.ion are found. These quati- 

t.ities tlrfiiit~ t.lit> i.cxlativr group velocity I.~/c = S’.il/Il~. 
where rf is t,hc ctx/I Ieugtjh. The st,ored energy II- and tllca 
group velocity I’!, art’ plottc,d in Figs. lb,c, resp~~ctively. 

I;‘,IlI1ORS ANI) DAMPING: 
Nrst, the tJfl;act, of fabrication errors for il1tinit.r a11rl 

finite wall co~id~ict i\,itJ. 011 thr c,scitat,ion of autl 1lropag;1- 
t,ion t~l~ro~igli 111~ +r( io11 of a cylindrical accelcrat.ing \\‘a\ C’ 
wit.11 frrqu(‘trc\ ,/‘ IIW I)~Y,II st lltlicd. The absolui~r~ valuc~l; of’ 
the> rc,flect ioli /Q j’) 211(1 1 IIP tran5missiou 7‘(f) coofficicllir 
are plottc~tl in Fig. ‘L 1’01. ‘~ii~illl’ I,rlativta ralitloill ratlii (‘I’- 
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Figure 2. ?‘hc~ al~sol~rte values of t,he reflection R(f) HII~I 
t.he l.ralistilis~ioiI ‘7’(j) cot+ficieiit,s: (a),(b) ‘sn~all WI+ 
tive rantloill ratlii txrrorb in thr range Acl/rc = I6/6 = 
xt2.5 IO-“: (c).((I) ‘large errors &/(I = M/b = 
f’2.5 IO-“: ((>).( I’) ( II~’ fitiitc, colicliictivity oft lie cojjp’i 
\valls. 
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Figure 3. The real part of the longitudinal coupling 
impedance Z,(f) for a few lowest passbands. 
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Figure 4. (a) The envelopes of the rf pulse at the en- 
trance (dashed curve) and exit (solid curve); (b) The 
energy gain by a bunch in an accelerating wave with 
power 70.56MW ( curve l), the energy loss due to wake 
fields of the previous bunches (curve 3) and their differ- 
ence (curve 2) versus the bunch number. The number 
of electrons is Np = 0.7.10” per bunch. (c) A close up 
of part of curve 2 in Fig. 4b. (d) The effect of the ran- 
dom bunch population in the range AN,,/Nr = &3%. 
This plot was obtained using ten different sets of ran- 
dom numbers for the same conditions as in Fig. 4b,c. 

rors (Figs. 2a,b), for ‘large’ errors (Figs. 2c,d), and for the 
copper wall conductivity (Figs. 2e,f) without errors. 

COUPLING IMPEDANCE 
The real part of the longitudinal coupling impedance 

Z,(f) is presented in Fig. 3 for a few lower passbands. 

PULSE TRANSMISSION 
The distortion of an rf pulse transmitted through the 

detuned section with finite wall conductivity is illustrated 
in Fig. 4a where the envelopes of the rf pulse at the 
entrance (dashed curve) and the exit (solid curve) are 
plotted [5]. 

BEAM LOADING 
The beam loading [6] f or a long train of bunches is il- 

lustrated in Fig. 4b [7]. Th e energy gain by a bunch in an 
accelerating wave with power 70.56MW (curve l), the en- 
ergy loss due to wake fields of the previous bunches (curve 
3) and their difference (curve 2) are plotted versus the 
bunch number for the number of electrons Np = 0.7. 10” 
per bunch. The impedance of the first passband only is 
taken into account for the wake field calculations. Fig. 4c 
is a close up of part of curve 2 in Fig. 4b. Fig. 4d illus- 
trates the effect of the random bunch population in the 
range AN,,/Np = &3%. 
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