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One Ring to rule them all, One Ring to find them, One Ring to bring them al,'
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The E989 Calorimeter System

e 24 calorimeters along the inner radius of the
ring

* Each calorimeter is a 6X9 array of PbF,
crystals

e Each crystal is 2.5%2.5 cm? and 14 c¢cm deep

e Cerenkov crystals >> Fast response >> Less
Pile-Up

 Crystals are read by Large Area SiPM
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Absolute Energy Calibration s g Fermita
x10° energy
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Absolute Energy Calibration (2) L5 g pormian
... Same plot in Log Scale. ~ et 26550
The endpoint is affected - S Doy o217

by pile-up (long tail at 107
E > 3.1GeV).

The endpoint is also
affected by the
calorimeter’s leakage.
So MIP peak is the 10°
process of choice for the
absolute energy
calibration.
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Lost Muons for MIP signal 5= g permitab

A muon transversing a block of material looses energy due to the
ionization process. The Bethe-Bloch formula gives the mean energy
deposited by the particle:

dE
Eqep = Fr px =~ 167 MeV
for 3.1 GeV /c muonsina 14 cm PbF, crystal (p = 7.77 -

cm3”
So we expect a peak in the region of ~ 170 MeV from lost muons that
can be used for the energy calibration.



Find Lost Muons

Developed a C++/Root code to look for Double and Triple Coincidences.

The code looks for:

1. single hit clusters in the nt" calorimeter;

2. clusters in the (n + 1) calorimeter within 10ns from the first hit;
3. energy difference between the hits AE < 30 Mel/;

For Triple Coincidences:

4. clustersin the (n + 2)" calorimeter within 10ns from the first hit
and 20ns from the second hit.
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Time Distribution == oremias
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Time Differences = remian
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Energy Spectrum 5o g Fermitab

LostMuons_EnergySpectrum_Double LostMuons_EnergySpectrum_Triple
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Energy Spectrum 5o g Fermitab

LostMuons_EnergySpectrum_Double LostMuons_EnergySpectrum_Triple
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Tracker Detector Cme= g pormitan

Traceback chambers ,
Calorimeter active volume

Straw tracker to measure the
track of particles.

Can be used to measure the
momentum from the curvature
of the track — Identify particles
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Trac ke r e s Fermilab
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Tracker
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Selecting muons with the
tracker:

High momentum and small
energy loss

The tracker suggest that only
a small amount of muons
«fire» more than a crystal, so
we can use nHit=1 to cut
positrons events without
loosing statistics on muon
events.
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LostMuons Time Distribution
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Conclusions P

* The double/triple coincidences works as expected;
* Absolute energy calibration with MIP peak is possible;

e Use the MC to relate the energy spectrum in ADC to the energy of the
particles.



CO NC | UsS | ons - noe % Fermilab

* The double/triple coincidences works
* Absolute energy calibration with MIP peak is possible

e Use the MC to relate the energy spectrum in ADC to the energy of the
particles

The journey is just at the beginning...

Thank You! Any Question?
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Spin Configuration
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Where are we now? U5t g Formitab
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Dirac Equation naturally predicts the gyromagnetic factor: g = 2

Standard Model corrections give contribution to the value. Define
—2
a, = —gz :
D + a] Weak 4 alI;IVP + aHlxl

AT A

A discrepancy of 3 = 4 o (found in 2001 by BNL, not yet confirmed)
can be the evidence of BSM physics contributing to the g-2 value.



