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Abstract budget for preliminary study of the facility in tHiscal
year 1997.

This paper describes the receesults of highpowertest  The reconstruction for the emittanapgrade ofthe PF

of the dampedcavity which has beedeveloped atSSP,  storage ring is now in progress. The beam emittavitte

the University of Tokyo and KEK-PF. We hafabricated e reduced from 130 nm-rad to 27 nm-rad by doubling the
four damped cavities to install at the Photon Factory (PRmber of the quadrupole magnets in the FODO cells [5].
storage ring with high brilliance configuration. High a|| of existing four cavities will be replaced with the new
power conditioning of all four cavities has beemried gampedcavitiesdescribechere. The commissioning with

out successfully. Thetemperaturerise and thermal  high prilliance configuration of the PF ring will be started
deformation of the cavityvere understood bthe thermal i, October 1997.

structure analysis.
2 DAMPED CAVITY

1 INTRODUCTION _ :

) ) ] The design parameters othe damped cavity are
We havedeveloped an RFeavity which hasSiC beam  gymmarized in Table IThe nominal RF voltage of the
ducts for damping thaigher-order mode (HOM'{L, 2].  cayity system is 1.7 MV for the PF rirand1.5 MV for
Figure 1 shows the cross sectional view of the cavityhe vSX ring. The numbers of the cavities toibstalled
The cavity aims at being installed in two loswittance  4re four (PF) and three (VSX). For the VSX ring, the
electron/positron storage ring®ne is athird-generation nominal RF voltage per cavity is 0.5 MV whicbquires
VUV and SX synchrotron radiation source, the VSXne power of about 33 kW to Hfissipated irthe cavity.

storage ring, and the other is a highbrilliance Therefore, the design of 150 kW wall loss has laafety
configuration of the Photon Factory storage ring at KEK:margin and operational flexibility.

Table 1: Parameters of the cavity.

7_Epuplcr port

SIC duct RF frequency 500.1 MHz
B/ m g Shunt impedance 7.68 MQ
2340710 " ie0 T Unloaded Q 44000
i U RF voltage / cavity 0.50 (VSX), 0.43 (PF)
Maximum wall loss 150 kw
Blagk-1linesport Coupling coefficient 1.9 (VSX), 2.3 (PF)
Number of cavities 3 (VSX), 4 (PF)

Figure 1: The cross sectional view of the damped cavity The high power model ofthe cavity wasfabricated in
1995. The highpowertest of the cavity wasarried out
The VSX storage ring is a future project of the Universitpuccessfully. The inpupower of 150 kW wasachieved
of Tokyo. The ring has a beasmergy of2.0 GeV, a Without any severe problem [6].
circumference ofibout 400 m, an emittance less than 5rom 1996 to 1997, weavefabricatedfour cavities for
nm-rad, four 14-m long straight secticasdtwelve 7-m the PF ring. Thelesign ofthe cavitiesare same as the
semi-long straight sections for extensive use of insertidRodel fabricated in 1995. Theywere manufactured at
devices [3,4]. Three RF cavities will be installed at one dfeihin Product Operations of Toshiba Corporation. The
the semi-long straight sections. The proposal fogmain parts of the cavitieare made ofclass1-OFHC
constructing the VSX facility was submitted dJapanese copper which has beemeatedwith Hot Isostatic Press
government in 1996, and the government decided to give(ldIP) before. After fabrications, the cavitiegere pre-
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baked at 150 °C for 24 hours at KeihinProduct cavities, the required RF voltagedthe dissipated power

Operations. per cavity are 0.57 MV and 42 kW, respectively. In
general, large safety margin for the RF system is

3 HIGH POWER TEST necessary to securestable operation of the ringnd to

avoid along shutdowrcaused by d@rouble of RFpower
3.1 setup source. The goal of the conditioning was, then, set to

The high power conditioning has beperformed on the achievethe input power of 80 kW, about two times
high power test bench at the Photon Factory ( Fig. 2). Afjgher than 42 kW. o

RF power was supplied by 500.1 MHz, 180 kW klystrorﬁ:'gure 3 shows. a whole process of the conditioning fqr
(Toshiba E3774). A 250 kW circulator of Y-junction type©n€ cavity. Ir_1 this case, the vacuum pressure of the cavity
was used toprotect the klystron against theflection Pefore applying RF power was less thaild’ Torr. The

wave from the cavity. Reflected power was dissipated in Gonditioning started with an input power of a few
50 kW dummy load. hundredswatt. The power level was slowipcreased, so

The cavity was cooled by water; the flow of coolimgter ~ that the vacuum pressure was kept belowl® Torr.
was about 150min and the inlet temperature was kept af N inPut power of 80 kW waattained after.2 hours
23+1°C. A 300l/sec turbo molecular pump wattached Without any severe trouble.

to the cavity,and anionization gaugeand a quadrupole

150 gt — 103

mass filterwere placecbetweenthe beam porand the Mmoo,
| it ,
turbo pump. . . JW ‘ﬁ'” Vl m“hﬁ ,“ fw,‘ Ul | 10
The reflected power signal wasused as aninterlock 'IQ\ 111 L J | L w' b :
trigger. A thermal detuning of the cavity was compensatedz ' /| Pressure N 1o 3
by the tuning plunger. The conditionindata, input 5 ,fﬂ z
power, vacuum pressui@nd residualgas spectrunwere § / [‘f \. lo* §
recordedevery 20 seconds by personal computer. The £ 50| N /’ / 1 ] s
temperaturaistribution of the outside wall of the cavity ‘;" | | | -
was monitored by eight thermocouples. Input p"“’efﬂf WO ""
0l et ‘."L(IL/.‘[[: . | . ‘r - h - ,‘; ‘- 10
0 1 2 3 4 5
Elapsed time [hours]
Figure 3: An example of cavity conditioning.
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Figure 4: Residual gas spectrum.
Figure 2: The cavity on the test bench.
The residualgas spectrummeasured bythe quadrupole
_ o mass filter is shown in Fig. 4The dottedline and the
3.2 High Power Conditioning solid line are the massspectra beforeconditioning and

We havecarriedout conditioning for all four cavities. In during conditioning, respectively. Treata ofsolid line

MV/cavity, a dissipated power of about 24 kWriseded. conditioning.Beforethe conditioning, partigbressure of
On the other hand, the PF ring isoperatedwith three H-O was much higher than those of the other gases. On
the other hand, during the conditioning, the main
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components of outgas from cavity wallere not only 4 SUMMARY

H,O but also H,CO and CQ. At the beginning, the e havefabricatedfour dampedcavities for the PF ring
levels of COand CQ werehigher than that of kI After  \ith high brilliance configuration. High power
the conditioning progressed, however, Becamemost  congitioning of all four cavities has beafready carried

dominant among all components of outgases from caviyt. Thetemperaturerise and thermal deformationwere

wall. well understood bythe thermal structure analysis with a
two-dimensional model.

In 1996 summer, the twdampedcavitieswere installed
We carriedout the thermal structure analysis oftveo- in the PF ring toreplacetwo of four old cavities. The
dimensional cavity model using the ANSY®de. The beam test of the new cavities weariedout successfully

analysisassumedhe water flow of 140 I/min and the [7]. The remaining two cavities were then replaced by new
inlet water temperature 22C. For 80 kW totalpower gnes in 1997 spring.

dissipation, thepeak power densitgroundthe nosecone
is calculated to be 15 W/énby the SUPERFISHcode. 5 REFERENCES
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Figure 5: Temperature distribution of the cavity for 80 proceedings.
kW total power dissipation.

Thermal deformation of the cavity was alsalculated by
ANSYS. The thermal deformation for 80 kW tofwer
dissipation is shown in Figure 6. From the result, the
frequencyshift caused bythe thermal expansion i®und

to be -130 kHz for the fundamental mode.

In the high power conditioning, the frequency sHife to
thermal expansion can be estimated by measuring the
position movement of the tuning plunger. Tieguency
shift was about -150 kHz for input power of 80 kW.
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Figure 6: Thermal deformation thhe cavity for 80 kW
total power dissipation.
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