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# Item Qt. 

3 Water cooling for dipoles 1 

4 Pumping systems for the beam line 1 

5 Vacuum meters for the beam line 1 

6 Bellow 3 

7 Insulation valve 2 

8 Diagnostic setup  1 

9 Complementary command & control 1 

10 Power supply for the dipole  1 

11 Power supply for 4 quadrupoles 5 

12 Power supply for steerers 2 

13 Power supply for glaser (VE line) 1 

 

 
 

Figure 1. The general view of the new horizontal injection line. 

 

 

7. Interlock system for vacuum valves at the Warsaw Cyclotron 
 
M. Sobolewski, J. Miszczak, Z. Kruszy�ski, T. Bracha, K. Sosnowski 

 
An interlock system was built to protect expensive vacuum equipment, especially vacuum 

pumps, from human error or hardware malfunction. Over 50 m of beamlines connect the cyclotron 
to the experimental stations. Vacuum valves separate the ion-guides into 18 independent sections. 

Each section has its own vacuum pump and vacuum meter. The procedure to open a vacuum valve 
is simple, but stressful to the person performing the task - accidental opening of a valve that had 

high vacuum at one side and atmospheric pressure at the other can easily lead to heavy damage 

to the equipment. Vacuum pumps have an embedded protection system, but it is not 100% reliable, 

and a malfunction of a vacuum pump could not be detected quickly. 

To improve reliability and manageability of the vacuum system, the interlock system 

for the vacuum valves was built. Each section of the beamline was equipped with the additional 

vacuum meter, independent from the existing one. The new meter uses small incandescent bulb 
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as the sensing element. The bulb is glued to the beamline, but before attaching it to the beamline 

a small hole was drilled in the glass envelope of the bulb to expose the filament to the inside 

of the beamline. The filament is tough enough to survive even abrupt changes in pressure. The 

meter is somewhat nonlinear, and its working range extends from atmospheric pressure to only 

10
-5

 torr but such range is sufficient. The meter is equipped with some additional electronics 

and mounted directly on each vacuum valve. The electronics receives signal from the neighbouring 
meter, so pressure at both sides of the valve is known. If both sides of the valve are not at high 

vacuum, than the valve is closed immediately and disabled in closed position to prevent accidental 
opening. Status of the valve (open/closed) along with vacuum level is displayed by the electronics 

module. 
Before the system could become operational, cables had to be laid out along beamlines – 

this includes 12 V DC to power the electronics, 230 V AC for the vacuum valve's actuators, 
and the cables from one control box to its neighbour to transmit info about vacuum level.  

The interlock electronics is ready for info about vacuum to be displayed in the control room 

and remote control of the vacuum valves, but it will require even more cabling work, and software 

for the computer control. 

 

 

8. European Array for Gamma Level Evaluation (EAGLE) in beam  

of the Warsaw Cyclotron at HIL UW – status report 
 

J. Srebrny, H. Mierzejewski
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The EAGLE array (central European Array for Gamma Level Evaluation) is designed 

as a multi-configuration detector set-up adjustable to the needs of several research groups, dealing 

with different branches of nuclear spectroscopy, gathered around the Heavy Ion Laboratory, 

University of Warsaw. The setup is presently in the construction phase.  

In 2008 the supporting structure of EAGLE was assembled at the experimental hall 
of the Heavy Ion Laboratory (see Fig. 1). 

 

Figure 1: Supporting structure of the EAGLE array (left) with three different kinds of detectors mounted 

(right). 

                                                
*
 The EAGLE collaboration includes more than 50 scientists from 9 Polish institutions as well as from CEA Saclay, 

ATOMKI Debrecen, Lund and Sofia Universities. For the full list, see the EAGLE website: 
http://www.slcj.uw.edu.pl/eagle 


