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The present status of the spare modules (inner type) is the following : 

• Good modules : 18

• Modules qualified as bad after cosmics : 10 

• Modules with an unknown status : 3

• Modules qualified as bad and used for further irradiations

◦ 2 at Protvino

◦ 2 in the LHC tunnel

which makes a total of 35 modules. This is enough to replace the innermost part of the calorimeter 
counting 32 modules (square region extending 2 modules along x and 1 module along y starting 
from the innermost frontier of the ECAL and on both sides). Nevertheless, this would imply that the 
« bad » modules are fixed and some are checked before installation.

The replacement of the modules in 2018 is the baseline solution. But, a study on the electron/photon 
physics during the upgrade would permit to evaluate the benefit of replacing the innermost modules  
and should help to decide whether the calorimeter should indeed be dismantled and the innermost 
modules replaced by spares. This study is correlated to the pile-up effect expected at 2x1033 cm-2s-1 : 
let's recall that a solution is expected in the outer and middle regions (building clusters from 2x2 
cells) and cannot be easily applied in the inner one. Two physics channels could be useful for this 
study : B → φγ and B → K*ee. Olivier Deschamps and Marie-Hélène Schune should be contacted.  

Moreover, another study could be interesting and consists in evaluating the effect of radiations at 
high luminosity (2xx1033  cm-2s-1) after module replacement : what would be the degradation after 
2019  in such hard conditions and until the next TS ? It should also be interesting to see what would  
be the effect on the neighbouring modules which would not be changed (assuming only 32 modules 
replaced).

Other ideas have been mentioned:

• The irradiation in the tunnel should help us to evaluate the degradation in 2018 and during 
upgrade runs. It could also be helpful to follow more closely the resolution of the innermost 
modules of the calorimeter itself before 2018. Dismantling the calorimeter before 2018 is 
not feasible,  but we could envisage adapting and rotating the scanning table in order to 
measure the module response along z in situ after opening the ECAL during TS.

• Annealing effect could be looked at seriously. Usage of UV has been reported to help in 
recovering performances of the scintillator, although the fiber could be the most important 
effect in module degradation by radiation. Irradiation studies should start to give us a clearer 
answer on the main origin of the degradation (scintillator or fibers) within a few years.

• Replacement  of  the  modules  is  a  heavy task.  The  idea  of  replacing  the  fibers  without 
removing the modules should be looked at. Although this looks difficult (some tools could 
be invented for this ?), this has to be compared with the difficulty of extracting the central 
region of the calorimeter.

The  tasks  mentioned  here  require  commitment  of  new  people,  especially  physicists.  It  was 



mentioned that  very few physicists  contribute to  the calorimeter  upgrade  (7 people  participate, 
mainly engineers). The question of involving new groups in the project was mentioned.
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