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Table 2: Misalignment and Field Errors in the Magnets 
Type of error Value 

Dipole displacement x= y=150 m 

Quadrupole displacement x= y=150 m 

sextupole displacement x= y=150 m 

Magnet rolling errors =100 rad 

Dipole field error 0.01% 

 

The orbit correction system of the booster synchrotron 
consists of 36 beam position monitors (BPM), 36 
horizontal correctors (HC) and 28 vertical correctors 
(VC). The location of BPMs, HC and VC along the phase 
advance of electrons in one supper period of the booster is 
shown in figure 2. We have summarized the results of 
closed orbit correction in the Table 3. 

Figure 2: Position of horizontal (HC), vertical (VC) 
correctors and beam position monitors (BPM) in 
booster. 
  

Table 3: Closed Orbit Correction Results 
 Before correction 

horizontal  vertical 

Maximum orbit distortion 
around ring (mm) 15.2 13.9 

Average orbit distortion 
around ring (mm) 2.82 2.61 

 After correction
Residual orbit around ring 
(mm) 1.16 1.10 

Average corrector strength 
(mrad) 0.0885 0.115 

 

TIME EVLUTION OF BEAM PARAMETERS 
Beam parameters like emittance and energy spread will 

change during acceleration. Time evolution of emittance 
in the booster is given by [4, 5] 
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where Jx, x and (t) are horizontal damping partition 
number, horizontal damping time and relativistic Lorentz 
factor respectively. Figure 3 shows the evolution of 
emittance during ramping. 
 

Figure 3: Time evolution of the beam emittance during 
ramping. 
  

Time evolution of energy spread square is given by [4, 5] 
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Where Jz, z are longitudinal damping partition number 
and longitudinal damping time respectively. Figure 4 
shows the evolution of energy spread during ramping. 

 

Figure 4: Time evolution of energy spread during 
ramping process.  
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EDDY CURRENT EFFECTS 
Time varying fields in booster dipole magnets induce 

eddy current and result multipole components in the 
dipole vacuum chambers. The most important multipole 
produced by eddy current is the sextupole component 
which changes the natural chromaticity of the booster. 
The general equation which describes the induced 
sextupole field by eddy currents is given by [5, 6] 

2
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For the ILSF booster, half horizontal radius a is 23 mm 
and half vertical radius of vacuum chamber b is 8.8 mm 
and the width of vacuum chamber e is 1 mm and the 
function J is calculated to 0.6 (see Ref. [4, 5]). In the ILSF 
booster, the embedded sextupole components in bending 
and focusing quadrupole magnets have been used for 
correcting the natural chromaticity and optimizing the 
dynamic. However, the induced sextupole components 
will change the sextupole strength lead to change the 
chromaticity during the ramping process. By using two 
separate families of focusing and defocusing sextupoles, 
we have fixed the chromaticity during ramping. The 
dynamic aperture of on energy electrons with and without 
eddy current is depicted in figure 5. The dynamic aperture 
tracking has been done for the worst case when the energy 
of electrons is 325 MeV. As seen, eddy current lead to 
shrinkage of dynamic aperture but this is still adequately 
larger than the physical aperture. 

 

Figure 5: Dynamic aperture of booster with and without 
eddy current, ( x= y=+1). 
 

ACKNOWLEDGMENTS 
The authors would like to sincerely thank professor 

Dieter Einfeld and Professor Helmut Wiedemann for their 
continuous scientific support to the ILSF project. 

REFERENCES 
[1]  Beam dynamic groups, internal report, (2011). 
[2]  H. Ghasem et al., Booster design for ILSF,   

Proceedings of IPAC 2011. 
[3]  L. Farvacque, T.F. Guenzel, J.L. Laclare, ESRF, 

Grenoble, third edition, July 2001. 
[4]  Andy Wolski, Low-emittance machines, CAS, 

Daresbury, UK, September 2007. 
[5] Taiwan Photon Source (TPS) conceptual design 

report, June 2008.   
[6]  F. Iazzourene, “Updated lattice for the ELETTRA 

Booster synchrotron”,  ST/M-00/2 April 2001. 

 

Proceedings of IPAC2013, Shanghai, China MOPEA023

02 Synchrotron Light Sources and FELs

A05 Synchrotron Radiation Facilities

ISBN 978-3-95450-122-9

123 C
op

yr
ig

ht
c ○

20
13

by
JA

C
oW

—
cc

C
re

at
iv

e
C

om
m

on
sA

tt
ri

bu
tio

n
3.

0
(C

C
-B

Y-
3.

0)


