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Muons — Time Correction
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energy dependence hit time vs energy .. after correction resolution ~10% better



Functions
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Observations

The hit time response Is strongly dependent on the hit energy.

It IS ~ uniform across modules, 38
chips, 4 (out of 16 possible, more muon runs)
channels, 36
cells. 16

Not enough statistics for all 5472 combinations module x chip x channel.

See next 3 slides on how to ascertain the iIssue.

A functional form should be usable to correct the time: | fo(xz) = a + he—CT—dv/T
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often very low statistics, see next slide



Single Channel Fits with Largest Statistics
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Time Dependencies - Muons
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Time Dependencies - Electrons

ahc_hitTime:ahc_hitEnergy {ahc_nHits>100}

8 h07 pfx
B Entries 2 4326088+07
6 N Undarfiow 0
E Overflow ~4.118
4 N Intagral —275.1
2 |~
o
_2— **“uﬂ“_h
4 : #M*++M+-H+H4+++*H-++++++++++++++++++-|-|-'|"'|'+++'|"++-|.-|-+
-g [ T U N T N N (N T T N N TN T N S NN NN MO T T N N N
0 5 10 15 20 25 30
ahc_hitTime:ahc_hitEnergy {ahc_nHits>100}
8 h10 pfx
B Entries 2.432608e+07
B Underflow 0
G — Overflow -4.118
| Integral -275.1
4 B 12 { ndf 2032 /95
p0 -3.716 £ 0.024
p1 11.08 £ 0.05
2 p2 —0.07424 + 0.00209
B p3 1.032 £ 0.007
ol
—
4 _ ki =“I'-'-'.:‘::'$FuI'T“E-++++"-'"+'"_"'"+"'+"'+|-+"'+"'+'|‘+"'+-1-+
- [ T U N T N U (N T T N N TN T N S NN NN MO T T N N RN
0 5 10 15 20 25 30

ahc_hitTime:cellss {ahc_nHits>100}

h08 pfx
B Entrles  2.6633618+07
N Undlerfiow 0
B Overflow o
N Integral _po 4
[ T T U T N U AT T T N T U T (N T T N TN NN O R O
0 2 4 6 8 10 12 14
ahc_hitTime:cellss {ahc_nHits>100}
h11_ pfx
Entries 2.863361e+07
Underflow 0
Overflow 0
Integral —92 4
ff’ndf 1849 /13
po ~1.364 + 0.004
pi —0.003103 + 0.000023
p2 7.322 + 0.0

/

O —
P
.
o
oo
o
o
s

ahc_hitTime:hitden {ahc_nHits>100}

h09_pfx

B Entries 7612709
[ Underflow 0
E Overflow 0
[ Integral -25.14
B ey _,__._+_|' Jf+
- Y
[N T T T T O T A SO AU O RN B B RO AN OO
0 5 10 15 20 25 30 35

vs Occupancy

ahc_hitTime:hitden {ahc_nHits>100}
h12_pfx

B Entries 7612709
— Underflow 0
[ Overflow 0
- Integral —25 14
[ ¥2 [ ndf 71.62 /22
B p0 -1.016 £ 0.004
_ il JF|
o +
[N T T T T O T A SO AU O R I B RO AN OO
0 5 10 15 20 25 30 35



Summary

Hit time response seems to be:

e very strongly dependent on hit energy (due to time walk / threshold),
but similar for all types of particles

 somewhat dependent on cell number within channel at readout,
especially for busy events such as electron showers

e almost independent on occupancy/hit density within a single channel ?
A robust functional form for the time walk Is proposed.
Other observations should be confirmed.

More reprocessed muon data available soon to cover all chips.
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Electron Event
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