
Proposal for the 
calibrations of 
CYGNO04



Distributed events: Kripton

Xenon /Darkside experiments uses gaseous 83mKr decay for calibration 

Kr is produced in 83Rb decay. Kr is diffusing into the experimental volume 

Kr decays by gamma and Internal Conversion 

Monochromatic gamma and electrons from the sources.

Increase of monochromatics electrons  (30 keV and 9 keV)
(on top of Compton electrons) compared 
to same energy gamma ray source.

Half life of Kr is about 2hours (it disappears quickly) 

Can be procured from Nuclear Physics Institute of the 
Czech Academy of Sciences 

(20 kBq costs about 6k euro, can be shared with Ptolemy)

Ptolemy RF antenna setup at LNGS

https://en.wikipedia.org/wiki/Czech_Academy_of_Sciences
https://en.wikipedia.org/wiki/Czech_Academy_of_Sciences


Distributed events: Kripton

Rb has an half life of 3 months

Produces 83Kr that emits 32 keV and 9.4 keV 

photons 155 ns apart with an half life

 of about 2 hours



Distributed events: Kripton

Rb has an half life of 3 months

Produces 83Kr that emits 32 keV and 9.4 keV

photons 155 ns apart with an half life

 of about 2 hours

By Internal Conversion, these will produce electrons

The 9.4 keV photon provides mainly a 7.5 electron (90%) and 
electrons of 9.1 keV (10%), while the other makes 17.8 keV 
(25%) and around 30 keV (75%)



The use of a source producing diffused interactions will allow to make a “tomography” of the response of 
CYGNO-04 and produce a cumulative mask to correct the response of the detector for disomogeneities in:

- Drift Field
- GEM gain
- Transfer field
- Sensor and lens 

A corrective map that can then be used to correct the images of each camera;

These tests can be performed once for ever or once every long intervals, to cross check their stability;

Technically they require an inlet in the gas system to connect the Ru source;

Distributed events: Kripton



What about a movable 55Fe source?

Oxygen between 450 and 530 ppmHumidity between 1.5 and 2.0 ppk

RUN5 was a stable one

No gas accident and no major issues happened



What about a movable 55Fe source?

This plot represent the result of 
the daily calibration in 2 months

LY quite stable even if some 
fluctuations can be seen



What about a movable 55Fe source?

The fluctuation of the mean values in 
each steps are of order of ± 10%-15% 
in months

If we normalise to the central value 
fluctuations are ± 5%

These are the behavior of the central values of the fit, that 
will sum up to the energy resolution



What about a movable 55Fe source?

To conclude:

- Even in a quite ideal run, we observed fluctuations not only of the “calibration curve” up and 
down, but also inversion in its shape that cannot be assumed as constant;

- These are not easily correlated with the monitored environmental parameters;
- In the commissioning phase, we think that the possibility of knowing where events are in 3D is 

crucial to spot any issue of the very large drift gap;
- The MC should be “trained” with the 3D response map;
- We therefore think that a 55Fe source that can be placed at different z will be needed;
- We can have one that can be moved or more (e.g. 3 per side) in different z that can be “opened 

and closed” from remote;


