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SINGLE BUNCH 
 
To find the power, which is absorbed in the Be chamber 

we need to know the electromagnetic fields excited by the 
electron and positron bunches moving in a resistive pipe. 
We will use a numerical method to solve Maxwell’s 
equations [3]. With this method we can calculate the 
steady-state solution of the fields for a relativistic bunch. 
A pipe may have different layers of different materials. 
We can also calculate the fields, which penetrate through 
the resistive material inside a Super-B detector. We will 
do calculations for a 5 mm long bunch, which is the 
design Super-B value [4].  

The longitudinal field inside a pipe for case I is shown 
in Fig. 3 together with the bunch shape 

 

Figure 3: Longitudinal electric field of a 5mm long bunch 
moving inside the Be pipe for the case 1. Red line shows 
bunch shape. 

The longitudinal field for the case II differs very little 
from case 1. Power, which is absorbed in the Be pipe can 
be calculated by the formula

 

( )2 2
pipe LER HERP k I I lτ= +  

Where k is a single bunch loss factor per unit length, τ is 
the bunch spacing (time interval between bunches), I is 
the total electron (LER) or positron current (HER) and  l 
is the pipe length. Loss factors for case I and II are shown 
in Table 3. There are several possibilities for different 
electron and positron currents at Super-B. Base line 
currents are 1892 mA for HER and 2447 mA for LER 
with a bunch spacing of 4.2 ns [4]. In the high current 
regime the currents are higher: 3094 mA for HER and 
4000 mA for LER but the bunch spacing is two times 
smaller 2.1 ns and the absorbed power is not much higher. 
This power is shown in the table 3. 

Table 3: Loss factor and power. 

 Loss factor V/pC/m Absorbed power 

Case 1  5.07 ·10-3  68 W 

Case 2 5.56 ·10-3  76 W 

 
Additionally to this resistive power there will be some 
absorption of the wake fields generated at the intersection 
of the LER and HER beam pipes. The power from these 
fields is of the order of several kilowatts  [5], but they will 
be absorbed at a large area. 

 PENETRATING FIELDS 
The thickness of the Be chamber is very small and we 

can suspect that some fraction of the bunch fields can 
penetrate the pipe and can be seen by the detector. 
Calculations for a single bunch show that this penetrating 
part is small. Fig. 4 shows the time profile of the field 
induced by a bunch on the inner side (pancake thin red 
line on the left) and on the outer side (dark red line) of the 
Be chamber. Note that the plot scales for the inner and 
outer field are different. What is interesting is that the 
time delay is very large: it is 1.5 µs. 

 

 

Figure 4: Field induced by a bunch on the inner side 
(pancake thin red line) and on the outer side (dark red  
line) of the Be chamber. 

 
We can estimate this time delay using the solution of a 
diffusion equation 
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From here we can estimate the diffusion time 
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