
The RF - System of the Syncbrotron Radiation Source ROSY 

Hartmut Bi.ittig and Dieter Einfeld 
Research Center Rossendorf 

P.O.Box 510119 
D-013 14 Dresden 

Abstract 2. CHOICE OF THE CAVITIES 
For the Synchrotron Light Source ROSY [1],[2], the 

if-system has to provide a total rf power of 270 kW to meet 
the design values (energy E = 3 GeV and an electron-beam 
current of I = 0.1 A). The total energy loss per turn of ROSY 
fully equipped with four wigglers and four undulators within 
its straight sections is 1180 keV. To obtain the energy 
acceptance of better than 1.5 % the overvoltage factor q is 
2.92. As result of a comparison of well established 
accelerating cavity systems the ROSY design is based on two 
352 MHz LEP cavities driven by one klystron TH 2089 
(Thomson) or YK 1350 (Philips). One rf window per cavity 
is used to feed 123 kW rf power into each cavitv The + 

The rfpower balance is given by: 

PM = P* +Po,+P, +PHoM 

with: PRF: RF output of the klystron 
PB: Beam losses 
piss: Cavity dissipation 

T Transmission losses 
PHGM: Higher order mode losses 

(1) 

acceleration of 250 mA electrons in a future step necessitates 
to provide each cavity with two rf windows because of the A rough estimation of the required rf power can be done by 

power limit of about 150 kW per window. considering 10% higher order mode losses and 10% trans- 
mission losses This leeds to: 

1, INTRODUCTION 

The rf system has to provide sufficient power to compensate 
P, = 14p, + G,J . (2) 

the synchrotron radiation loss per turn and to accelerate the 
Injected electrons (injection energy: 800 MeV) to the final The cavity dissipation is given by the shunt impedance Rs of 
energy of 3 GeV with sufficient energy acceptance. The main the cavity and the effective cavity peak voltage Ucav : 

rf parameters are given in table 1 [3]. r rZ 
p,,, = u,, 

24 
(3) Table 1 

RF-parameters of ROSY 

Nominal energy 
Electron current 
Circumference 
Momentum compaction 
Radio frequency 
Harmonic number 
Damping number 
Damping functions 

horizontal 
vertical 
longitudinal 

Energy loss per turn 
Bending magnets 
lnsertion devices 

Beam power 
Bending magnets 
Insertion devices 

Overvoltage factor 
Stable phase 
Energy spread 
Natural energy spread 
Bunch length 
Synchrotron frequency 

3 GeV 
100 mA,(phase 2: 250 mA) 
148.1 m 
6.6 10-3 
352 MHz 
174 
-0.61 

1.61 
1 
1.39 
1180 keV 
1003 keV 
177 keV 
118 kW, (295 kW) 
100 kW, (251 kW) 
17.7 kW, (44.4 kW) 
2.92 
20 deg. 
1.5 % 
1.16 1O-3 
14.6 mm 
28.6 MHz 

The effective cavity peak voltage UC, is given : 

&Zq.u, 
e 

with: 4: Overvoltage factor 
u,: Energy loss er turn 
e: 1.6022 lo- l% C. 

(4) 

For a quantum life time of more than IO hrs. the energy 
acceptance of the rf system AEIE has to be at least ten times 
of the natural energy spread SE/E. The rf energy spread 
depending on the overvoltage factor q is [4] : 

with: a: Momentum compaction factor 

k: Harmonic number. 
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With Uo, a, Eo and k from table 1 the wanted energy 
acceptance of 1.5 % (see equation 5) requires an overvoltage 
factor q = 2.92. Taken this into account (equation 4) the 
cavity peak voltage for ROSY has to be 3445 kV. During 
injection (at 800 MeV) the rf energy acceptance is about 5 %, 
due to an q of 20...30 because of the much lower synchrotron 
radiation loss at that energy. Cavity parameters from the 
projects ALS , ELETTRA , DORlS , APS , PETRA and LEP 
were checked and cornpaired for their use within the ROSY 
project [4). The main parameters are given in table 2. 

Table 2 
Cavity Design Parameters [3] 

Cavity ALS Elettra Doris APS Petra- LEP 
7-tell 5-tell 

f/MHz 500 500 500 352 500 352 
puwfQ 8 7 3 5.6 19 28.3 

cav i kV 574 574 574 862 1723 1723 
PDiss/ kW 21 :i 57 66 78 53 
Prf-Inp./kW 45 85 105 151 123 
Pk,ystron/kW 295 316 558 464 332 270 
N (cavities) 6 6 6 4 2 2 

We have chosen two LEP five-cell cavities for ROSY 
because of its best rf-power efftciency and its compact design 
within the lattice. A distributed system with single cell 
cavities has the advantage of better maintainance but one 
design goal for ROSY is to use as much as possible straight 
sections for installing insertion devices. The use of two 7cell 
PETRA cavities would be an altemaive solution, but the 
thermal regime of the cavity as well as the capability of the 
input coupler has to be checked carefully. The further upgra- 
ding of ROSY (I = 250 mA) requires two input coupler per 
cavity. This has been done at the ESRF using the LEP basic 
design [6]. In table 3 the operational parameters of one LEP 
cavity, adopted to ROSY, are given [S] : 

Table 3 
ROSY rf parameters, system equipped with two LEP cavities 

Number of cavities 
Cells per cavity 
Shunt impedance 
Eff. cavity peak voltage 
(q = 2.92, UO = 1180 keV) 
Cavity dissipation 

2 
5 

28.3 MOhm 
1723 k” 

52.5 kW 

for I = 100 mA: 
Beam power per cavity 
Forward t-f pwr (per cavity) 
RF window f\vd. power 
Clystron output (+20%) 

59 kW 
123 kW 
123 kW 
270 kW 

for I= 250 mA: (2 input cpl.) 
Beam power per cavity 
Forward rf pwr (per cavity) 
RF window fwd. power 
Clystron output (+20%) 

148 kW 
220 kW 
110 kW 
485 kW 

Fig. 1 shows the implementation of two LEP cavities within 
the storage ring ROSY. 
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Figure 1. RF-quadrant of the SR-source ROSY 

3, RF-SYSTEM 

The rf-power distribution for both variants (I = 100 mA and 
I= 250 m.4) are presented in fig.2 and fig.3 
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Figure 2. RF-distribution of ROSY phase 1 (l=lOO mA) 
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Figure 3. RF-distribution for ROSY phase 2 (I=250 mA) 
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Figure 5. Scheme of the ROSY rf - system 
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