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DHCAL Events
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DHCAL Available Data

Test Beams:
Data provided by the DHCAL group
Periods: Oct 2010, Jan 2011, Apr 2011, Jun 2011, Nov 2011
Particles: positrons, pions and muons
Energies: 1, 2, 3, 4, 6, 8, 10, 12, 16, 20, 25, 32, 40, 50, 60, 120 GeV

Monte Carlo:

Data provided by Kurt Francis and Lei Xia

Particles: positrons, pions and muons

15t set: 4, 8, 12, 16 GeV

2nd set: 2,4, 10, 16, 20, 25, 40, 80 GeV

Thresholds: 200, 400, 600, 800, 1000 (in fC, but not calibrated)

In red: mostly used data
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Hit Distribution
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Hit Response

Jun2011: <Hits> vs Beam Energy | “line to guide .~ saturation
the eye” .~ effect
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Hit Density Distributions

hits/cube,2690events, 40GeV hits/cube
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Pions and Positrons
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Linearity Pions & Positrons

Better linearities obtained,
but not satisfactory enough.
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Monte Carlo - Pions vs Energy
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Monte Carlo Response
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Corrections

D = Hit_Density(X,y,2) [around cell]

1) Previous Corrections: hit’ = hite (1 + aD + bD?)

H = Sum_of Hits Iin_Event = Xhit(X,y,z)

2) New: hit’ = hit = (1 + cH + dH?)
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orrections #2

Pions
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Corrections #2

hit' = hit e (1 + cH + dH?) where H is the sum of all hits in event
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Corrections

R = Density Ratio(X,y,z) = D[E] / D[10 GeV]

Motivation: remove energy scaling but keep behaviour

3) Newer: hit’ = hite (1 + eR + fR?)

F.Corriveau, IPP/McGill Univ. CALICE Week — 2012.09.18 DHCAL Calibration and Linearity



MC Density Distributions

Pions

Density Distribution for different Energles, Plon, thr: &

Positrons

Density Distribution for different Energies, Tron, thr: 6

10°
108

107

=

III|I||T| IIIIII|T| IIIIIIII| IIII|I|T| IIIIII|T| IIIII|'|T| T TTTI

Different Energies
2 GeV

4 GeV

8 GeV

10 GeW

20 GeV
25 GeV
40 GeV
80 GeV

1 0-1 L1 __| | | L_I | | | e | LI | | | L1 - I L1

5 10

F.Corriveau, IPP/McGill Univ.

20

10°

CALICE Week — 2012.09.18

III|I||T| IIIIII|T| IIIIIIII| IIII|I|T| IIIIII|T| IIIII|'|T| TTTT

Different Energies
2 GeV

4 GeV

10 GeV

16 GeV
20 GeV
25 GeV
40 GeV
80 GeV

5 10 15 20

DHCAL Calibration and Linearity

25




Corrections #3

hitt = hit e (1 + eR + fR? ) where R is the densiy ratio wrt 10 GeV

2
= 800

700
e#0 600
500
400
300
applied over 10 GeV

200

100

F.Corriveau, IPP/McGill Univ.

Different parameters a,b

—4&— without correction ...................... ..................... .................... .‘ ................
+ DensityApproach:a=0.5,b=0.0 | E
——{—— DensityApproach:a=01,b=0.0 POSItronS : ;

. DensityApproach: a = 0.05, b = 0.0 ...................... ..................... .................
+ DensityApproach: a =0.03, b=0.0
—{)— DensityApproach: a = 0.027, b= 0.0 )/

— & DensiiyApprogch:a= D5 Beiof [ e st o s hsesces B oo
—— —— DensityApproach:a=0.01,b=0.0

¢

.........................................................................................................

[, ¢

IIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIII
06 10 20 30 40 50 60 70 80

Beam Energy (GeV)

CALICE Week — 2012.09.18 DHCAL Calibration and Linearity



Summary

e All results are preliminary

e Event selection cuts are still rough. Layer by layer
response and other tunings (e.g. inputs from muon
data, containment, ..) were not considered yet.

e Three correction schemes were tried based on hit
density distributions. Not all combinations were
done, but linearity seems achievable.

e Ongoing work. Feedback most welcome!
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