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Abstact

The Disk-andWashe cavity for electron acceleratia is
unde fabrication We fabricatal three units of tes models
mack of OFC for red acceleratia of electronsinthesetest
models RF frequerty was abou 3MHz highe than ope-
ating frequerty 2857MHz Therefore new precie model
mack of aluminum were fabricatel for investigatia of this
frequerty difference Thes resuls and presen states are
described.

1 INTRODUCTION
1.1 Disk-and-washestructue

The Disk-andWasherDAW) structue has features in

high stability, goad vacuum properties and high shunt
impedancelt is suitabk for ahigh betaregion of accelera-
tor. Figure 1 shows the schemat picture of the biperiodic
L-suppot DAW. [1]

Figure 1. Disk-andWashe structure.

A washe is fixed by two supports Four suppors are
locatad on a disk with 90 degrees separatia arourd the
bean axis which suppot two washers A coupk of sup-
ports fixes one washe, and the reg two supporsfix the
othe washe.

A high power modé of DAW consiss of two 1.2m long
acceleratig tubes connectd by a coaxid bridge couple.
The coaxid bridge couple hasan RF couple, vacuum port,
ard three frequerty tuners An operatirg frequerty is de-
signed at 2857MHz so that it can repla® one of three exist-
ing disc-loadd waveguide acceleratig tubes This DAW
cavity issupposd to be installed the electran linac system.

1.2 Acceleating mode and coupling mode

In the DAW structure two modes shoul be tuned to an
operatimg frequerty. One is an acceleratig mocde and the
othe isacoupling mode In the acceleratig mode strong
electrcfield is generatd betwea the acceleratig gap.
Figure 2 shows the electric field distribution for thes two
modes.
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Figure 2: Electric field distribution calculatel by SUPER-
FISH. Broken line shows a cross section of support.

The suppot shag is designé to minimize the effect
on the electric field of acceleratigp mode the suppot is
roughly perpendiculato the electric field in Fig. 2.

2 MEASUREMENT OF HIGH POWER CAVITY

Bast dimensios of the DAW cavity hawe been studied
by compute simulatiors and measuremestof aluminum
modek (cold model) In the high power cavity, main parts
of cavity are mace of OFC. Three units of the high power
cavity (OFC mode) were mack for fabrication ted and
measuremerof properties Thes modek have wate cool-
ing paths RF contacs and vacuun seals A unit of cavity
includes two washersard is abou 20an long alorg the
bean axis Thes units were connectd togethe and termi-
natedl by the endplate for cold measurement.

2.1 Acceleating mock frequency

Table 1 shows the measurememnresuls of OFC modéd and
aluminum model The two modek hawe the same dimen-
sionel design The OFC modd was fabricatel at the same
sh@ as the high power model It has wate cooling paths,
ard all pars were brazel togethe. The measurd accele-

ating modefrequerty (fa) of OFC modé was 3MHz higher
than the operatiry frequercy 2857MHz.

Al model | OFC model

acceleratig moce (fa) [MHz] 2857.4 2859.6

Table 1: Frequeny differene betwe&n OFC modé and
aluminum model.




This resut indicates the existene of a shape difference.
This differene was nat found by the inspectia of dimen-
siors throughou the fabrication process The reasm is dis-
cussé in the later section.

2.2 Dependeneof the numbe of cavities

The measuremerdat showed the dependeneon the num-
ber of cavities for the both modes Figure 34 are the plots
of both modes.
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Figure 3: Dependeneon the numbe of cavitiesin the ac-
celeratig mode This curve is fitted with consideratia of
the effect of endplate.
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Figure 4: Dependeneon the numbe of cavitiesin the cou-
pling mode.

Becausg the OFC units hawve slightly highe frequencies
than those of the endplatesthe frequerty converges to the
intrinsic frequerty of the OFC modé units. The depen-
dene was nat found in the aluminum model The fitting
curve in Fig. 3 is basel on above assumption The equa-
tion for the curve is

2m2N

f:m1+m,

(1)

where f is frequerty, N is the numbe of cavities and
mq, mo are fiting parametersThe high power modé con-

sists of 24 units (48 cells), ard thus the convergene value
of frequerty was estimatel as 2859.6MH at N = 2 {See
Table 1).

Figure 4 is the plots of coupling mode frequerty. Mea-
suremenof the coupling moce frequerty in not aseay as
the acceleratig moce frequerty. The coupling mode fre-
quercy has strorg dependeng on the numbe of cavities,
becaus of the termination problem We assune that the

1 -
frequerty has dependeneon N for fitting the plots The
equatia for the cuve is

J=mit @

The coupling mode frequerty is estimate as 2876.3MHz
atN =24

3 NEW ALUMINU M MODEL MEASUREMENT

For investigatian of the frequerty difference a new alu-

minum modé (G2-mode) was fabricatel at the same shop
as OFC model BecauseOFC modekwere alreaq brazed
ard their suppors and washes can not be exchanged This
new aluminum modd is called "G2-model”, ard the old

aluminum modd is called "G1-model”. We suppos that
G2-modé has the sane properties of OFC models The
part of G2-mod¢ are fixed by screwsfor replacementThe
suppot parts weretaken from the stod of the origind OFC
parts becaus the curvature of suppot was considerd to

be critical for thefrequerty. Changirg washes and/a sup-
ports we measurd the frequencies Thes resuls are dis-

cussé in section 3.2 and 3.3.

3.1 G2-modéproperties

G2-modes are expectal to have the sanme properties as
OFC mode| becaus G2-mode$ were producel through
the sane proces as OFC modé except for the materid and
the methal of fixing the parts Accordingly, we carried out
the same measuremenas the OFC modd on G2-models.
Table 2 shows the comparisa betwea two models.

G2-model| OFC model
acceleratig moce (fa) [MHz] 2863.0 2859.6
coupling mock (fc) [MHZz] 2873.0 2876.3

Table 2: Frequeny differene betwea& G2-modéand OFC
model.

Thes resuls are the extrapolatel values at 24 units, be-
cau® the data of G2-modé shows the dependeneon the
numbe of cavities.

3.2 Suppot effect

The frequencis were measuregwhile G1-modé supports
were replacel by those of G2-model Table 3,4 show the
frequerty variation that comes from the shage difference.



Original

Frequeny (fa) [MHz]
2857.5
2860.7

G1-model
G2-model

With the suppors of G2-modé (OFC supports)
Frequeny (fa) [MHz]
2857.7

G1-model

Table 3: Suppot effect for acceleratig mode.

Original

Frequeny (fc) [MHz]
2815.6

G1-model

With the suppors of G2-modé (OFC supports)
Frequeny (fc) [MHz]
2811.3

G1-model

Table 4: Suppot effect for coupling mode.

Thes resuls indicatke tha the suppot effect is not so
large on the acceleratig moce frequerty. Thisis because
the dimensioms of the suppors are designé to minimize
the effect on the electric field of acceleratig mocde (See
Fig.2).

3.3 Washe effect

The frequencie were measurd again while G1-model
washes were replacel by those of G2-model Table 5,6
shows the results From thes results the effect is larger
than the support.

From the® results the frequerty differene is due to
washers The G1- ard G2-modé washes have the same
dimensiors on the design ard the dimensiors of washers
were checkea by the find inspectiam of the production The
cunvatures of the noses and the corners however, canna be
measurd precisey.

Becaus the acceleratig mode frequerty is sensiive to
the nose shapeit may be the soure of the frequerty dif-
ference The soure of the frequerty differene shoul be
idenified for establishmetof the washe inspectio meth-
ods We are investigatirg the method for washe noses.

4 CONCLUSIONS

Basel on the accumulatd datg the dimensiors of cav-
ity are optimized by correctirg the dimensioms except the
washe part In this optimization we assune tha masspro-
ducal washes have the sane properties as OFC-model.

From the view point of the correction there are two
problensto fix the dimensim of cavity.

¢ Convergene of frequerty

o Washe effect

Original

Frequeny (fa) [MHZz]
G1-model 2857.5
G2-model 2860.7

With the washes of G2-model
Frequeny (fa) [MHZz]
2860.6

G1-model

Table 5: Washe effed for acceleratig mode.

Original

Frequeny (fc) [MHz]
2815.6

G1-model

With the washes of G2-model
Frequeny (fc) [MHz]
2818.1

G1-model

Table 6: Washe effect for coupling mode.

For correctim of the dimensionswe hawe to know the
codficiert of the parametes ard the curren frequencies.
The frequencis are estimate by extrapolatirg from afew
data which causes sorre ambiguiy.

We are expectirg that the differene of frequerty can be
correctel by measurig the properties of individud wash-
ers The inspection method before unit brazirg is being
considered.
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