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Abstract cavities are to be pted in BSR), and the refi®n
frequencylHz.

A ferrite test cavity was designed and manufactured forwe designed thferrite cavity with these specifications in
investigating the permeability, magnetic Q-value and th@e drift tube type in the conceptual design of BSR and we
high loss limit of a ferrite with the size of 5 inch (I.D), 8need thderritewith low RF loss and higthreshold level of
inch (O.D) and 1 inch (thickness) laigh RF inputpower in  high loss phenomena [1]. We proposed the ferrite cavity
the frequency range 20MHz to 60MHz. The test cavitith the size 5inch (1.D), 8 inch(O.D) in ferrite.
consists of three arms: one with a ferrite, one with aThere areafe“ypes offerrite which isexpected to be used
variable capacitor, and one with a fixed stub. These thrﬁ$a databook, but the data is naufficient. It isnecerrary
arms areonnected by oneoX, from which RF powe(3kW  to clear the following data, i.e. the relation between
maximum) is fed into cavity. The bias current (2500Apermeability and bias current, magnetmwver density and a
maximum) hollowconductor is wound tetimesaround the  sweep rate in which the high loss effect appears, magnetic
ring of the ferrite and the upper parts of the conductor a@value (Q) dependence on thmwer desity in ferrite and
removable for exchanging ferrite. The transmission linghe effect of ferrite temperature.  Moreover  these
calculation shows thahis testcavity has thaesonance for measuremertitave to bedone in theferrite with the size in
the ferritewith permeability 2 to 20 and magmet@®value jts use. So we designed and manufactured a test cavity for

5to 200 by tuning the variable capacitor with 600pF ifnvestigating the RF properties of a ferrite. Table shows
maximum. We measured thpermeability andQ-value of  the parameters of thiest cavity.

a ferrite inthis test cavity.
2 FERRITE TEST CAVITY

1 INTRODUCTION _ . . .
Fig.1 shows the schematic drawing of the ferrite test
A Booster Synchrotron Ring (BSR) is proposed for @avity. It consists ofhree coaxiahrms:F,S, andC-arm. F
storage ring system named MUSES (Multi-Usgnd S-arms are aligned in line and form\/a resonator
Experimental Storage rings) in Rl beam factory project ifpaded with tuning capacitance in C-arm. To cover the
Institute of Physical and ChemicResearcl{RIKEN). Itis abovefrequency range ihigh poweroperatiorover thehigh
urgent to develop a ferrite cavity with the frequency rangess threshold, a water cooled vacuume variable capacitor
25MHz to 53MHz, the voltage 25kV per one cavity (two(30-650pF) was employed-errite istightly contactedwith

Table Parameters of the ferrtiestcavity

Cavity type capacitorloaded\ /2 coaxial resonator

Frequency 20MHz - 60MHz

Ferrite size 5 incH{l.D) 8 inch (O.D) 1 inch (thick)
400mmmaxmun inO.D.

Tuning element biasurrent and variable capacitor

Bias conductor 1@urnswater cooled235mni hollow conductor

Cooling offerrite water incooling plate

RF source 3kWsolid statewide bandamplifier

Bias current 2500A

Impedancematching singlevariable capacitor in series
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the cavity wall onbothsides and coolethrough the wall by  impedance of theavity isnecessary to makest in high RF
water. The bias winding of ten turns are passing througlpower level. Impedance conversion with single variable
inside the inner pipeand the upper parts of theonductor capacitor (6 500pF) inseries wasdopted. It isimple and
are removable for exchanging ferrite. Maximum biapractical but the demerit that the tuning and thenpedance
current is set to be 2500AThus RF power is confined in matching interfere each other. The tuning and the
the cavity and does not affect measurement system amgpedancematchingcapacitance calculated asumction of
biasing system. Theverall picture is shown ifrig.2. frequency arshown inFig.3 foru=2 andu=17. Itis shown
The desgin is analyzed based on a transmission litleat the impedance matching can be obtained for a wide
model. Inthismodel,eachpart of the cavity isepresented range ofp and Q,. A current transformer and a voltage
with equivalent coaxial line except a ferrite ring and divider are installed at the entrance of the matching section
lumped capacitance. Ferriiag is reperesentedith radial to monitor the inpuimpedance and thieput RFpower.
modetransmission line. A fewlimensional peameters are
adjusted to match with the result of the high frequency
structuresimulationprogram. 4 RESONANCE FREQUENCY AND
The ferrite size i$ixed to be Sinches in inner diameter, 8 Q-VALUE OF THE CAVITY

inches in outer diameter and 1 inch in thickness. We CaMpe measured resonance frequency and Q-value of this
measure another size of ferrite upabout400mm O.D by cavity with the empty ferite vessel and without the

replacing the ferrite vessel. The material of this Ca"it}fnpedance matching section. Figures 4 and 5 show the

including fixed stub is almost aluminum except coolingegits. Thenarkers represent tieperiments and the solid

parts. line represents the calculation withvl andp=1 in the
above model The agreement is fairlyood in Fig.4, but

3 IMPEDANCE MATCHING
Impedancematchingbetween 5@ RF source anthput
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Figure 1. Schematidrawing of ferritetestcavity

1-ferrite ring; 2-ferrite vessel; 3-tuning capacitor; 4-
impedance matching section; 5-bias current; 6-removable

cross bar; 7-voltage and currenbnitor; 8-voltagemonitor; Figure 2:Overall picture
9-RF inputterminal, 10-watercooling pipe

1824



there is a little difference in Fig.5In Fig.4 the calculated pF

resonance frequencies fearioutp are alscshown. We can 700 SRR RN RN LRRE

see that the testavity covers therequiredrange in frequency 600 k =

and permiability. 500E 3

400E =

5 TEST MEASUREMENT OF 300E E

FERRITE 200E \\’\ E

We measured resonance frequencies and Q-value of the 100E S el 3

test cavity loaded with a ferrite of M11E by TDK. The E 47~ \‘2?\5

measurement wasrried out atlOmWpowerlevelwithout 1) TS NI S S
the matching section and bias current. Q-values from 262 at 20 30 Freqtoency (?/IOHZ) 60 70

19MHz to 221 at 34MHzvere obtained. From thesedata,
mu and Qm of the ferrite was calculated Using theabove
model. The resultis shown Fig.6. Theexperimentsvith
high RF inputpower andbiascurrent are scheduled.

Figure 4: Tuningcapacitance arftequency atesonance.
Markers represent the experiment and solid line is
obtained bycalculationwithoutferrite. Dashedines are
by calculation with ferrite for variougt, which are
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Figure 6:Measuredt and Q, for a ferrite
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