
Design and Factory Test of the e’/e- Frascati Linear Accelerator For DA@NE 

H. Anamkath, S. Lyons, R. Miller, D. Nett, 
P. Treas, K. Whitham, T. Zante 

Titan Beta, 6780 Sierra Ct., Dublin, CA 94568 

R. Miller 
Stanford Linear Accelerator Center (SLAC) 
2575 Sand Hill Road Stanford, CA 94025 

R. Boni, H. Hsieh, F. Sannibale, 
M. Vescovi, G. Vignola 

Istituto Nazionale Di Frascati Nucleare 
Frascati, Rome 

I. INTRODUCTION Positron Linac Mode 

The electron-positron accelerator for the DAQNE’ project 
has been built and is in test at Titan Beta in Dublin, CA. 
This S-Band RF linac system utilizes four 45 MW sledded’ 
klystrons and 16-3 m accelerating structures to achieve the 
required performance. It delivers a 4 ampere electron beam 
to the positron converter and accelerates the resulting 
positrons to 550 MeV. The converter design uses a 4.3T 
pulsed tapered flux compressor along with a pseudo-adiabatic 
tapered field to a 5 KG solenoid over the first two positron 
accelerating sections. Quadrupole focusing is used after 100 
MeV. The system performance is given in Table 1. This 
paper briefly describes the design and development of the 
various subassemblies in this system and gives the initial 
factory test data. 

No, of Accelerating Sections 
Output Energy 
Input Energy (mean) 
Resolved Output Current 
Emittance (geometric) 
Energy Spread 

High Energv Electron Linac Mode 
Full Beam Energy 550 MeV 
Peak Current 150 mA 
Energy Spread +o.s% - 
Emittance (geometric) 51~ mmmrad 

II. SYSTEM DESCRIPTION 

The linac system consists of: 
Table 1. DACPNE Linac Parameters 

General 
RF Frequency 
Klystron Power 
No. of Klystrons 
No. of SLED Cavities 
No. of Sections 
Repetition Rate 
Beam Pulse Width 

Hiah Current Electron Linac 
No. of Accelerating Sections 
Input Current 
Input Energy (nominal) 
Output Current 
Output Energy 
Output Emittance (geometric) 
Energy Spread 
Focused Beam Spot 

2856 MHz 
45 MW 
4 
4 
16 
50 Hz 
10 nsec 

6 
up to 10.0 -4 
120 kV 
>4.0 A 
250 MeV 
<Ix mm mrad 
* 5% 
-1 mm radius 

10 
2550 MeV 
8 MeV 
36 mA 
55x mmmrad 
+ 1% - 

1. A high current linac designed to produce 250 MeV with 4 
amperes of beam current with a 1 mm focus spot on the 
positron target. This section includes the electron gun and 
injector which is useable in both the electron and positron 
modes. This linac utilizes a series of discreet solenoid coils 
over the first section and quadrupole focussing over the re- 
maining 4 sections. A final focus triplet brings the beam to 
the 1 mm spot on the positron target. 

2. An electron to positron converter based on the SLAC 
design 

3. A low current accelerator designed to produce 550 MeV 
for accelerating either the positron beam or a low current 
(150ma) electron beam. This section includes a 5 kG 
solenoid over the first two sections followed by an 
electron-positron separator prior to the remaining ten 
sections. 
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4. A distributed control system operating thru a CAMAC 
based IEEE-488 Buss computer system. An Apple 
Macintosh Quadra 700 computer running National 
Instruments LabView II control and data acquisition 
software is used to control the entire Linac system, An 
additional Apple Macintosh computer is employed for a 
stand-alone data acquisition system to gather pulse 
waveform data from the beamline diagnostics. 

The system design has been described in reference 2. 

III. SYSTEM STATUS 

The status of the project is as follows. 

A. Construction Status 

Half of the system has been assembled in a 120 foot long 
shielded test cell at Titan Beta. The e-gun, injector, buncher, 
and sections 1-S along with appropriate magnets, and support 
systems have been assembled and are under test. Figure 1 
shows the beamline as assembled at Titan Beta. The 
accelerator sections were manufactured by Schonberg 
Research. The second half of the system is being mechani- 
cally assembled and tested up to but not including RF and 
beam prior to shipment. The modulators and klystrons are 
being electrically tested. The positron converter has been 
assembled and the flux concentrator operated for many hours 
at full power, Figure 2 shows the positron coverter assem- 
bly. It has a 4.3 Tesla pulsed coil (flux concentrator), target 
assembly, and a 12 kG DC solenoid included. Pulse Scienc- 
es Division of Titan built this assembly. 

The 5 Kg, 6 M uniform field solenoid has been designed 
and is in fabrication. Parts of it have been tested and are at 
Titan Beta. 

Figure 2 

B. Test Status 

Modulators and Klystron 

At this point in the project three of the four modulators 
and klystrons have been tested extensively at full power: 45 
MW, 4.5 ps flattop, 50 pps. Figure 3 shows one of the four 
modulator assemblies. 

Figure I 
Fipvr 3 



Two of the four SLED cavities have been installed, tuned 
and operated at full power. The peak power reaches about 
200 MW for brief pulses. The SLEDDED pulse width is 
about 800 ns. Figure 4 shows one of the SLED assemblies. 
It is placed adjacent to the klystron that powers it. Schon- 
berg Research manufactured the SLED cavities. We RF 
conditioned the eight accelerating sections to full power. 
The conditioning took approximately two weeks. The 
maximum gradient is 26 MeViM in the positron capture 
section. The water systems operated as designed and 
provided “, 1 “C regulation. 

The beam tests were started. We achieved 4 amps of 
beam at the position of the positron target as desired. The 
positron converter is not assembled in the beamline at the 
factory so as not to make it radioactive and create problems 
in shipping and customs. 

Figure 4 

C. Completion Schedule 

We will complete beam tests on the half-system shortly. 
We have to demonstrate the emittance and energy at the 
positron target location. 

The uniform field solenoid will be tested as a subsystem. 
The system will then be ready for shipment. We plan to 

use 1 O-12 sea vans to ship via boat sometime in July. 
Assembly and commissioning in Italy will take place this 
fall. 

D. Conclusion 

The DAQNE accelerator is under construction at Titan 
Beta. It is proceeding on schedule and is expected to be 
delivered in 1994. 
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