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Abstract 
The project of design and construction of Traveling 

linear electron accelerator is being performed by the 
Institute for Research in Fundamental Sciences (IPM) and 
Shahid Beheshti University in Iran. By using the results 
of the calculations and by dynamic simulation of electron 
beam in the designed buncher, the dimensions of the 
designed sample have been obtained. This paper discusses 
construction of this buncher. 

INTRODUCTION 
Fig. 1 represents a simple model of a typical TW 

electron Linac. The main parts of an electron linear 
accelerator are: RF Generator System, Electron Gun and 
Accelerating Structure.  

The project of design and construction of linear 
electron accelerator is being performed by the Ministry of 
Science, Research and Technology and school of particles 
and accelerators, Institute for Research in Fundamental 
Sciences (IPM). The aim of the current research is to 
achieve the knowledge and the technology of 
manufacturing the components of linear accelerator. 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: Simple model of a typical TW electron Linac [1]. 
 
In our design, the thermionic electron gun produces a 

continuous beam with 45 keV (βe =0.39) kinetic energy 
and 1 mA current. Inside the buncher, the beam is 
bunched and accelerated up to 1.4 MeV and 68% of the 
beam is captured. Then inside the accelerating structure, 
the electrons are accelerated up to 8.25 MeV. Both 
structures are electrical-coupling disk-loaded waveguide 
structures [2]. 

In this project, the RF generator is Twystron with 2 
MW peak power which its drivers are in the construction 
stage. 

ACCELERATING STRUCTURE 

In electrical-coupling disk-loaded structure, a 
cylindrical tube in which there are disks with certain 
distances is used. The distance, thickness and substance 
of the disks and also their interior and exterior diameter 
are chosen based on the mode [3].  

The frequency of the RF wave, the quality factor (Q), 
the shunt impedance, and the easiest way to fabricate 
them are measured and evaluated. The accelerating 
structure is a constant-impedance structure. The cell to 
cell phase advance is 90°. The length of accelerating 
structure is 120 cm that consists of two 60 cm structures 
with 24 cells (23 cells + two half cells on both sides) [2]. 

The main dimensions of cavity are illustrated in Figure 
2 Considering all respects and using HFSS and 
SUPERFISH software, the final cavity dimensions are 
obtained and showed in Table 1 [2]. Figure.3 shows one 
main accelerator tube. 

 

 
Figure 2: Disk loaded structure. 

 

Table 1: Obtained Dimensions for Frequency 2998MHz 

Parameter A b d ηd Frequency 

Value 
1 

cm 
3.933 

cm 
2.5 
cm 

0.5 
cm 

2997.92 
MHz 

 

 
Figure 3: main accelerator tube. 
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Figure 4: Re

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: A
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power for accelerating electron after preparing cooling 
systems and solenoids. 

DISCUSSION AND CONCLUSION 
Making a prototype and measuring accurately helps to 

fabricate the final tube very much. The results of 
aluminium tube prototype represent 0.02 mm precision 
manufacturing. 

In this paper, shrinking method was used for 
assembling parts of buncher. Manufacturing of proper 
buncher for under construction travelling wave linear 
accelerator is results of this paper. 

 

 
Figure 7: Aluminium buncher Prototype for measurement  
precision of manufacturing by CMM. 

 

 
Figure 8: The final tube of buncher. 

 

 
Figure 9: Disks of buncher. 

 

 
Figure 10: Setting base for disks. 

 

 
Figure 11: Final buncher. 

 
 

 
Figure 12: Buncher with other components. 

REFRENCES 
[1] C.J. Karzmark, Medical Electron Accelerators, McGraw 

Hill, New York, 1993. 
[2] S. H. Shaker, F. Ghasemi, “Design of a Pi/2 Mode S-Band 

Low Energy TW Electron Linear Accelerator”, MOPC009, 
Proceedings of IPAC2011, San Sebastian, Spain.  

[3] E. L. Chu and W. W. Hansen, “The Theory of Disk Loaded 
Wave Guides”, J. Appl. Physics, November 1947, Vol. 18, 
p. 996 -1008. 

[4] P. Lapostolle and A. Septier, Linear Accelerators, North 
Holland Publishing Company, Amsterdam, 1970. 

[5] M.   Chodorow    et    al.,   “Stanford  High-Energy   Linear 
Electron    Accelerator    (Mark III)”,    Rev.   Sci. Instrum., 
February 1955, Vol. 26(2). 

 

Output Coupler

Accelerating tube 

Buncher

Input 

Coupler 

Bead-pull 

measurement 

structure

WEPPD063 Proceedings of IPAC2012, New Orleans, Louisiana, USA

ISBN 978-3-95450-115-1

2668C
op

yr
ig

ht
c ○

20
12

by
IE

E
E

–
cc

C
re

at
iv

e
C

om
m

on
sA

tt
ri

bu
tio

n
3.

0
(C

C
B

Y
3.

0)
—

cc
C

re
at

iv
e

C
om

m
on

sA
tt

ri
bu

tio
n

3.
0

(C
C

B
Y

3.
0)

07 Accelerator Technology and Main Systems

T31 Subsystems, Technology and Components, Other


