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Currently, in digitization, once the track is 
generated, we apply a map to simulate 
the vignetting.

Which map? ‘optic’ or ‘cosmic’ map?

The ‘cosmic map’ can reproduce the 
energy resolution vs energy  (Samuele’s 
studies):

How we currently simulate vignetting

Optical map 
(used in reco) Cosmic map

Obtained by 
illuminating
a wall uniformly

Obtained with natural 
radioactivity (contains 
all non -uniformities)



But, these two method should be equivalent:

+ gain 
non-uniformity
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We know GEM gain is not uniform in x and y

-> For a 3-GEM-stack of 10x10 
cm2, the gain variation was found 
to be ~ 8.8% in 1.5x1.5 cm2 
squares



How to simulate this effect only:

We could take into account for this effect, by applying a gain fluctuation in x and y.

If the tracks ar not too long (Fe55), it makes sense to apply the fluctuation on the whole track 

(since the track is fully contained in a 1.5x1.5 cm2 square). 

The variation in gain in our case could be higher then 8.8% since our GEMs are 10 times larger.

(for simplicity, I applied the fluctuation on the gain of the first GEM only)



Resolution vs Z  (LIME overground Fe55 data vs MC)

A 15% gaussian fluctuation on
the first GEM (event per event)
can reproduce data



Resolution vs Energy  (LIME overground data vs MC)

A 15% gaussian fluctuation on
the first GEM (event per event)
can reproduce data



Conclusions

- The right way to apply the gain non-uniformity might be different: now just on 

the first GEM

- For longer tracks it’s easier to apply the map 

- Since the two methods seem to be equivalent, we could choose the simple 

method: ‘cosmic map’ (but at LNGS we don’t have it…, maybe with iron non 

collimated?)


