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ABSTRACT branch.l,, is theloop currentcomplex amplitudes in the
scheme under consideration.

An equivalent scheme of disc loadedaveguide It is more convenie'nt to operate with tfalowing
(DLW) with constant gradient in dipokeode consisting Parameters expressed in termé o€, .

of seriesand parallebranches areised for obtaining of o L o1
dispersion equatioandfor field calculation. Contrary of in _ZH\/E’ & _Z’TJE
otherworksthe scheme under consideration includes the
coupler. Thevalues of resonant frequencies for two KoM : Kin q"q"”;
modes, coupling coefficients and Q-factorsdaw cells 2 JLLa. 2 G 1)
were calculated with using ofJRMEL program. The L 1 C, .
demands of frequenand Q-factor of the coupler at first Q.= ar_’ Q.= L Lo
dipole mode which provides withdrawal tfe hybrid " !
mode power are obtained. X =JLi;
1 EQUIVALENT SCHEME By using these parameters one can obtain the

following equations set with respect to complex values
The analysis of hybridvaves excitation in DESY X :
collider sectionwas carried out on the basis of an
equivalent scheme dLW with HEM;;-mode. Such a
scheme fothe DLW exited in hybrid mode is shown at
Fig.1.
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wherew=2T1 is the section excitation frequency,
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Fig.1. Equivalent scheme of a DLW exited at hybrid E 1 +
mode. f2. . f 1
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The series branchL{, , Ci, , ri,) represents the

existence of the Fmode electromagnetic field ithis g
scheme. On onéand thecoupling between cells is C, Ko, 1 EI
realized by magnetic fielthat isrepresented by mutual + C 2 f2 f 1 0
inductanceM,, in the scheme. On the otheand there is Lot 1- fzg - fz” Q—D

2n D

resonance type coupling by means of Htmode
electromagnetic fieldthat is represented by parallel
branchesl(n, G, I2n ). The cell excitation isnodeled
by introducing of complex e.m.fg, into the series
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Note that in theequivalent scheme the number of =0 o=

parallel branches is equal ko1 , whereashat ofseries
branches equald , whereN is the number of cells in the  Fig.2. Field distribution at phase shifisO and ¢p=mt
section. Both the firsand the last parallddranches of the lower branch.

(indexes 0 andl) are introducedor modeling beam pipe
in the input and output couplers.

Voltages across the capacitive elemépiU ,,) and
C.n (U,)) are related toX, by the expressionwhich A
may be fined using the equivalent scheme. T — T

2 DISPERSION EQUATION 4 - - 1] C—:E:;_—?EE:—:: L

The dispersion equation can be obtained by using tt e e
equivalent scheme fdhe infinite uniformlossless DLW
with identical cells: Y

F()xF?(d)-4f*f?*(1+Kco
= [FOIE(F(@)-af’f (trKeosp) =0 o—x
2(1+Kcosh )

Fig.3. Field distribution at phase shifisO and ¢=1t
where F(¢)=f[1+K,(1-cosp |+ ] (1+K cop )b is of the higher branch.

the phase shift per DLW cell, 3 CALCULATION OF FIELD

fis the frequency correspondingdto
The upper sign in (3) corresponds to thigher AND COUPLER PARAMETERS

branch of the dispersionurve whereaghe lower one . ) )

corresponds to the lower branch. Moc_i(_allng of the mput:ouplerwa_lsreall_zed_by means
If f.- andf.. arefrequencies of @ndTt modes of the ©f addition of coupler cell coupling W|tr_1 f|rst_(_:ell of

lower E)lranch T(?:ig.Z)anqdfoz andf, are similarvalues DLW. Frequencyyc andQ-factorQc of this additional

for the higher branch of thdispersion curve (Fig.3) we cell arel_chosen n S.UCh f_:lwiy[t)fll_f:l/tlwe WC.JUI_d ha\;e I

canwrite downthe following expressions fofinding of ° tr_av_(la mgw;':\ve;_reglme In the consisting of cells

branches frequencids, f, and coupling coefficientsk, ~ SIMilar to the first one,

Koy » the operationalrequency othe travelingvaveregime
beingfoy,
f = fmm Ct=f, 4) » the phase shift per cell at this frequency bding

or f,=f,J1+K , f,=f, 4)

— 2M — (fnlfnz)z_(folfOZ)z (5)
Ll ( fT[l leZ )2 +( f01f02)2
2 2_f2 [

Kzzé :_1 _K)L"z?f?_]a (6)
G 20 fi 0O
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Fig.4. Cell voltaged), versus cell numberfor the first
30 cells of SBLC DLW at frequency 4.13760 GHz.
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Fig.5. Cell voltaged), versus cell numberfor the first
30 cells of SBLC at frequency 4.14495 GHz.
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Fig.6. Cell voltaged), versus cell numberfor the

first 30 cells of SBLC at frequency 4.15908 GHz.

Using the equivalent scheme shown at Fig.1 cell
voltages U, were calculated as function of theell

number at different frequencies f&BLC accelerating

section with constant gradient consisting of firstc8ls
(see Fig.4, 5 and 6) [1].

Curves 1 at thesgraphs correspond thease when
input coupler is mismatched with first accelerating
section cell. Curves 2 correspond tbese wherinput
coupler is matched witBLW at the frequencyf,,=4.151
GHz =95). Excitation of the accelerating section has
been simulated by introduction of e.mirfto the cells 2,

8 and 18 at thefrequencies 4.13760, 4.14495 and
4.15908 GHz correspondingly. The series branch
resonantfrequency and Q-factor of this brunchwere
chosen f,.=4.846777 GHz and Q.~=14.677 in these
calculations. These values correspond the lowest
resonanfrequency of coupler cefl=4.152224GHz and

it's Q-factorQ.=159.77.

One maysee atig.4-6 that the matching of the
coupler at the hybridnode reduceghe amplitude of
electric field morethan five times in broad frequency
band. The analogous resultsr DLW with constant
gradient but without a coupler was obtained in paper [2].

CONCLUSION

The results of the experimental research of
longitudinal electric field distribution in first 30 cells of
DESY SBLC acceleratingsystem with accounting of
coupler in thefrequency region of first dipole mode are
adduced in paper [3]. These results confirmjtistice of
stating calculation method.
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