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Ideas for sensitivity 
optimisation & comparison with 
other directional experiments 



Electron rejection after 25 cm drift

Electron
He recoils
F recoils



Proposal
CYGNUS paper What to apply to CYGNO 

background estimation

Notice: from 105 to 103 at 10 keV 
Might be pessimistic….or optimistic 
since density is 5 times? Opinions?

He:SF6 740:20 Torr 
0.33 kg/m3 

79 um/sqrt(cm) 

He:CF4 60:40 
1.6 kg/m3 

130 um/sqrt(cm) 

We seems to be able to 
discriminate Fe55 from 
nuclear recoils…right?? 



What about above 15 keV?
From an old (and optimistic!) CYGNUS study

Can either rescale 108 to 103, or assume a linear dependence from previous plot 
Opinions?
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Many many thanks 
to Francesco

What if we raise the 
threshold in order to 

stay background 
free?

1.6 kg x 365 days of He:CF4 80:20 
=  

584 kg days of He:CF4 80:20



Comparison with other 
directional experiments

Spoiler alert: typically, no background events from 
environmental radioactivity in neither directional 

nor non-directional experiments

Typically, background is only internal (ie. detector material) background



Total: 1.7 kg x days of F

0.2 pb

NOTICE: all background 
events from cathode



Notice: NO 
FIDUCIALIZATION!!!

Total: 1.12 kg x days of F

20 pb ROI defined as [50,60] keV 
—> 2 bkg events

17 events 
above 50 keV

== 0.015 kg of CF4

NOTICE: all background 
events from readout


