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• Since June, we started defining KPPs for any PIONEER Calo based on Simulations and updated a 
document that is circulating now and will be discussed a bit tomorrow.  (See DocDb now)

• Updated analysis and other topics next by Omar; 

• The PiBeta channel was demonstrated in simulations;

• The Calo Comparison exercise in Fall led to Homework & Challenges for both groups.  For LYSO:
• Lay out arguments as to why the use of the veto in the test beam run doesn’t compromise the results –

DONE; Presented
• Explore the effect of clustering, and the LYSO radiation cut, on radiative events – DONE; Presented
• Provide an estimate, on as firm a footing as possible, of the shower timing resolution – DONE; Presented and 

much improved

• Big issue?  Can Tapered Crystals be made uniform and work as well as rectilinear ones?
• See Report today on 2 PENTs and 2 HEXAs.  Looks good.   Non-uniformity is a Non Issue.

• We are proceeding to build the tapered 6 array and test it in Fall 2025 at PSI.  

• We have proposed to NSF for funds for 10 more to build a 16-Array as part of a more complete 
PIONEER Demonstrator (See Bruce talk)

• Progress talks: Tapers xtals, PMTs, Mechanical, Calibration, and later Simulations on acceptance.  

• We believe the LYSO Calorimeter is a simple and effective detector for PIONEER.  We are turning 
our focus to physics simulations and analysis strategies, making sure its performance has no 
hidden glitches from subtle effects



Toward KPPs for Calo

KPP Value (nominal) Stretch
Minimal

Comments

Depth 19 X0 20+
17

Simulation backed value

Inner Radius 15 cm 20
12

Larger is better
Min TBD

Fiducial polar coverage 120 degrees 140
90

Must add on additional coverage for 
lateral containment; depends on Molier
radius

Pulse speed 40 ns NA Our options limited

Practical Factors Xtals: Non-hygroscopic 
Radiation hard
Can be craned/moved

LXe: cryogenic safety, windows, 
purification, etc. (see experts)
Occupation of space
Number of sensors leads to high data 
storage impact and digitizer cost



Toward KPPs for Calo
KPP Value (nominal) Stretch

Minimal
Comments

Effective Energy 
Resolution

1.85% at 70 MeV
2.2% at 56 MeV

1.6 – 2.2%
2.0 – 2.5%

Effective includes all material effects 
(see KPP report for plot);  Generally 
resolution is a “soft” parameter

Timing resolution 200 ps @ 56 MeV 100 ps
300 ps

Used for sharp bound of triggers and 
pileup separation;  should be 
complementary with ATAR timing

Spatial (angular) 
resolution of hit

1 cm 0.5 cm
3 cm ?

Useful to connect to ATAR tracks, and to 
separate multi-events

Pileup Rejection
(by 2-pulse fit)

10 ns 5 ns
20 ns

This is for either and likely good enough 
for rates being discussed

Pileup Rejection by 
Segmentation (physical 
or virtual)

X10 more X20
X5

Critical based on our physics studies

CALIBRATION
(Relative and Absolute)
Methods to be defined

<1% Relative between 
sensors and must be 
maintained vs. Time

Couples to resolution, integrated over 
the entire experimental fits;


