
Working on understanding of Dual Readout correction

As discussed in the draft paper 
https://www.overleaf.com/read/yrryzx
mkfztd#36f123 , if this is all there is, 
you can predict the resulting 
dual-readout corrected resolution 
using a simple formula

https://www.overleaf.com/read/yrryzxmkfztd#36f123
https://www.overleaf.com/read/yrryzxmkfztd#36f123


Does this work in reality?  Try for several different 
detectors (with variations)

Pure crystal fiber sampling



Example: fiber

https://docs.google.com/spre
adsheets/d/1AoCcL5XvGoh
QQqpohezopCMmQso9FfM
wVF6cv5fjAAs/edit?usp=shar
ing

Seems to work.  But doesn’t work for others



What contributes to correlations between S and C? Let’s 
look at the fiber calorimeter

They are correlated via f, 
with different correlations 
(needed for Dual trick to 
work)

They are also correlated 
(with different 
correlations) via energy 
leaving the calorimeter 
and hitting the edge 
detector



I also calculate another variable, which 
is the beam energy - the edge energy - 
all ionizing energy deposits.  I call it 
“non conservation” and attribute it to 
energy losses to nuclear binding 
energy



These plots look very different for the different calorimeters. And the dual 
readout formula assumes that the correlation comes only through f.  But if 
there are additional sources of correlation, the formula will underpredict the 
improvement due to the dual readout correction.

The formula as I use it assumes that for a pure EM shower, the calibration 
for a 20 GeV electron and a 20 GeV pion are the same.  This does not seem 
to be true for a large crystal ecal where the particle starts in the center of the 
detector





Summary: The dual readout correction is complicated and I need to think a bit 
more before I understand it completely and its relation to all the underlying 
physics



For more plots, see 
https://docs.google.com/presentation/d/1Qcvmiye53-4aa8
COdn4I61vRrcqEoECRSiHxxOVnf-0/edit?usp=sharing


