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Abstract

The ARES (Accelerator Resonantly coupled with an
Energy Storage) cavity, which consiststiofeecells, has
been developetbr the KEK B-Factoryandtwo types of
the ARES cavity have been constructed for the bessn

filter to block thet/2 mode. For more details of the
ARES system,refer to Ref.[1], and for more of the
accelerating mode, refer to Ref.[3].

Last year, two types of the ARES, whiate named
“ARES95” and “ARES96[4]" respectively, havebeen
designed andonstructed. Thelifferencebetweenthe two

Both the types were installed in the KEK TRISTANtypes is the structure to damp the HOM'’s of the

Accumulation Ring and beam-tested. Tdezelerating cell
of the ARES has a HOMampedstructure to lower the
impedance of HOM's inorder to store a highcurrent

beam. Thespectra excited byhe beam (single bunch,

100mA) were measuredfor both the cavities with

acceleratingcavity. For the “ARES95”, theaccelerating
cavity is loadedwith a coaxial waveguide, which is
equipped with a notch filter of a radial-waveguide
type(Fig.1). The filterreflects backthe TEM wave
coupled with the acceleratingmode, the frequency of

scanning of the resonant frequency. Basically these resulthich is located atthe first stopfrequency ofthe filter.
are consistent with those of calculations. The HOM'SThe RF waves passing through the fileee absorbed by
appear to be damped as expected. But the actual spectrasfateen bullet-shapsinteredSiC absorbers inserted from

three cells are more complicated than onlydhbeelerating
cell. During this experiment, however, anpeam
instabilities due to the impedance of the caviti&se not
observed. This paper descritmdy the “ARES95"- one
of the two types of the ARES.
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Figure 1: A schematic drawing of the “ARES95.”

1 INTRODUCTION

A new system of a normal conducting RF cavitsalled
“ARES[1]", has beendevelopedfor KEKB accelerator
which has to store higkcurrent beam. This cavity
system(Sed-ig.1), which consists ofhreecells of an
accelerating cavity(A-cavity), eoupling cavity(C-cavity)
and astorage cavity(S-cavity), suppresses toepled-
bunch instability associatedvith the accelerating mode.
The accelerating mode @perated inthe /2 mode of the
threecells at 508MHz. The @nd 1 modesare damped
with a “coupling cavitydamper[2]” which has achoke
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the waveguide end[5]. Both the types were installed in the
TRISTAN Accumulation Ring(AR) and beam-tested. This
paper describethe HOM's of the “ARES95”". For the
details of the “ARES96", refer to Ref.[4].

2 HOM CHARACTERISTICS

The system of the A-cavity(without C,S-cavity) Hzeen
already beam-testedand its HOM characteristicswere
reported in Ref.[6]. Basically the three-celbystem,
ARES95, has similar HOM characteristics as those of the
A-Cavity, but it has more coplicated HOM’s with the
S,C-cavity. Table 1 summarizes the HOM'’s, which has
been observed only in the “ARES95.” Figure 2 shows the
HOM spectra whichwere measured dhe AR beam-test.
The longitudinal couplingimpedance and the HOM
spectrumcalculated byusing the electromagneticfield
simulation code “MAFIA [7]", are shown in Figure 3 and
4 respectively. The low power measurement was
performed for the distinguished peaks in the HOM spectra.

2.1 AR Beam Test

The two types of the ARES, high-power testedl beam-
tested wereinstalled in the AR(See Table 2 for the
machine parameters). These cavitiee placed in the
straight section, thebeam-bore diameter ofvhich is
150mm. Bothends ofthe straight sectiorare tapered
down tothe standardvacuum chamber. The HOM’s that
propagatethrough the beam pipare damped by the
cylindrical SIC absorbersattached tothe walls of the
vacuum chamber of both sides of the cavity.

In the beam test, the HOMpectrawhich were
excited bythe beam(single bunch, 100mA) in the cavity
were measured with scanning of the resoffi@quency of
the accelerating mode bgnoving the tuner of the S and
A-cavity. The results superimposed for four tuner
positionsareshown in Figure 2. Theacceleratingmode
resonantrequency at eactuner position isseparated by
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300 kHz from the other. Among various peaks, two high

peaks around 3.4GHz are distinguished. A mode at PO accteing woteruom
807MHz has been only observed in the ARES ( not in the /
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2.2 Calculation g1 vy
=1
The HOM propertieswere calculated byusing the &
“MAFIA” 3D time domain solver (MAFIA-T3). Figure 3 =1
shows the structure used for the calculation. This structure
includes only the A and C-cavity(and the counter balance). )
10

0 0.5 1 1.5 2 2.5 3 3.5 4
e man T [T Frequency [GHZ]

MAFIA“ - Figure 5: The HOM spectrumcalculated by using

P--13.22 reostora MAFIA-T3.

Cavity Notch Filter

#3DPLOT

2.3 Low Power Measurement

For the distinguished peaks obtained by the beam-test, the
low power measurement was performed. The
transmission spectrum was easured by using the
network analyzer. Thehuntimpedance ofthe 807MHz
could be measured with bead measurement method[8]. The
results are also shown in Table 1.

T—«, Coupling Cavity Bullet Shape Absorber 3 RESULT AND DISCUSSION

During the beam test any beam instabilitthge to the
Figure 3:The structure of the “ARES95"usedfor the impedance ofthe cavitywere not observed even in the
calculation of the wake potential. case of the multi-bunch, 700mA beam. The summary of

the HOM'’s which only appeared inthe “ARES95” is

Figure 4 shows the longitudinal couplinggedance Shown in Table 2. For most of the modes, healues

obtained bythe Fourier transformation of thevake OPtained bythe beam-test, by the calculatiend by the
potential which wascalculatedfor the bunched beam 0w power measuremerire largely different from each
passing through the cavity along the beam axis. Trgher. Inthe beam test ttirequencyresolution is limited
curve inFigure 4represents the thresholdpedance per PY the revolutionfrequency ofthe beam, while in the
cavity for the instability. The spectrum shown in Figurecalculation it is limited by the time duration of thake
5 is the Fourier transformation of thzalculatedtime- Potential calculationTherefore,the results of the low
dependent field athe position of theantennaused in the POWer measuremerdre most reliable for high Q-value
beam-test measurement. This spectroamresponds to MOdes.
Figure 2. See Ref. [6] for the details of the calculations.
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The peak at 807MHz wasebserved inboth the
spectra ofthe two types of the ARES - “ARES95”

4 SUMMARY

and During the beam-test any beam instabilitthge to the

“ARES96”, although their A-cavities are different. This isimpedance ofthe cavitywere not observed.The HOM

a dipole mode othe C-cavity, beingcoupledwith the

counter balance irthe /2 mode. The magnetidiled

pattern calculated by using the MAFIA eigemde solver
(MAFIA-E) is shown in Figure 6. Itannot be damped
by the “coupling cavity damper,” which needs
longitudinal electric fieldthere. The coupling ipedance
of this mode was about 50Q (=R/Q x Q / 2) as
determined bythe bead-pull measurement. Howevéhnjs

impedance isnot dangerouslyhigh in comparison with
the threshold in Figure 4. Since weuld not exclude the

possibility that the similaimmodes can have a higher

impedance atigher frequencies, we ar@nproving the
“coupling cavitydamper” in order todampthis kind of

mode[4]. The improvement is alspecessary irorder to

dampthe two peaks at 1.3GHand 1.4GHz, which are
located atthe secondstop band ofthe choke filter of the
“coupling cavity damper.”

Accelerating Cavity Coupling Cavity

Magnetic Field Plot

x

Figure 6: The magnetic field pattern of theode at the
807MHz

Two more high peakareseen in Figure 2around

spectra excited bythe beamwere measured. Basically
these resultsare consistent with those of calculations
which excludethe Storage cavity. The HOMappear to
be damped a®xpected.Since we cannotexclude the
possibility that the beam is stronglsoupled with a
special kind of C-cavity mode, it igreferable to further
improve the “coupling cavitydamper”. The two high
peaksaround3.4GHz and the peak at 1.67GHzequire
further investigation.

Beam Test Calculated(MAFIA) Low Power Measuremerit
Spectrum (3D TD, s<132m  (Bead Measurement)
Freg. @ Freq. Q R,/Q | Freq. Q R/Q

(MHz] [MHz] Q] [MHz] Ql
807 700 800 320 807 10000 0.1

1300 30 1304 50 1300 50

1400 50 1384 60 1400 100

1523 250 1531 850 ?

1670 200 1645 400 1670 200

1773 450 1728 600 1773 2500

2050 500 2037 200 2054 8700

3373 600 3360 1000 ?

3452 500 ? ?

Table 1 : The summary of the HOM'peculiar to the
“ARES95.” For definition of the shunimpedance, see
Ref.[8].

RF Frequency 508.5808 MHz
Harmonic Number (h) 640
Revolution Frequency 794.6575 kHz
Beam Energy 2.5 GeV

RF Voltage 0.4~2.0MV
Momentum Compaction factor (a]  0.01250
Tune (H,V) 10.14, 10.25
Synchrotron Tune 0.017~0.032

Table 2: The machineparameters ofthe TRISTAN
Accumulation Ring (AR)
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