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Metallic clearing electrodes have been 
designed to absorb the photo-electrons in 
the DAΦNE positron ring. They have been 
inserted in the wiggler and dipole vacuum 

chambers and have been connected to 
external voltage generators. 



  

A short description
 The electrodes have been made in copper and have a distance of 0.5 mm 

from the vacuum pipe. This small distance has been chosen to reduce 
the beam coupling impedance of the devices. Special ceramic supports 
sustain the strips. 

Analytical calculations and electromagnetic simulations have been done 
to estimate the power released from the beam to the electrodes. We 
expect a maximum temperature increase of the order of 100oC with a 
2A beam for the wiggler electrodes. This temperature increase has been 
considered acceptable since the electrodes have been heated up to this 
level without damage and also because it is in the range of operation of 
all the components (SHAPAL and feed-throughs). 

The electrodes are connected to external generators and have been tested 
(with the beam) applying dc voltages of up to 140 V. 

RF measurements have been done to precisely measure the resonant 
frequencies of the electrodes modes.



  

Electrodes before installation

In wigglers In dipoles

The 
distance of 

the 
electrode 
from the 

beam axis 
is 8 mm in 

the wigglers 
and 25 mm 

in the 
dipoles.



  

RF measurements with a network analyzer have been performed 
before and after the electrode installation. We have done two types 
of measurements: reflection coefficient at the feedthrough port and 

transmission coefficient between one BPM near to the strip and 
the feedthrough. In both cases it was possible to measure the 

resonant frequencies of the strip modes.

Detail of the electrode output connection



  

The dipole electrodes have a length of 1.4 or 1.6 m 
depending on the considered arc, while the wiggler 
ones are 1.4 m long.  They have a width of 50 mm, 

thickness of 1.5 mm and their distance from the chamber 
is about 0.5 mm. This distance is guaranteed by special 

ceramic supports made in SHAPAL and distributed along 
the electrodes. 

Installed 
electrodes



  

The electrode 
impedance consists 
of two contributions: 

a resistive wall 
impedance due to a 
finite conductivity of 
the electrode and a 
strip-line impedance 
since the stripline  
is created between 
the electrode and 

the vacuum 
chamber wall. 



  



  

Looking at the effect
 on the real positron beam

Test have been carried on making 
measurements by synchrotron light monitor, 

spectrum analyzer, and bunch-by-bunch 
horizontal and vertical feedback 



  

Turning off the electrodes,
a vertical enlargement is evident...
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E+ horizontal tune shift goes up 
when electrodes are turned off

~20kHz

550mA
e+ 
current



  

Growth rate measurements can be 
easily done by using bunch-by-

bunch feedback



  

Horizontal growth rate measurements



  

Horizontal growth rate measurements



  

Vertical growth rate measurements are 
less interesting



  

Conclusion

- Metallic clearing electrodes have been inserted in the wiggler and 
dipole vacuum chambers of the DAΦNE positron ring to fight the 
instability due to the e-cloud. 

- Experience with clearing electrodes in the Dafne positron beam is 
largely positive: vertical dimension, tune shift and growth rates 
clearly indicates a good behaviour of these devices. 

- Electrode placement is complementary to solenoids that are placed 
in the straight sections

- Engineering work is in progress.
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