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. LI{6D
Overview (EC

* Combined analysis: first complete version of note +
presentation at LCWS 1n spring/summer 2007)
Preliminary results of energy resolutions (pions 10-20 GeV).
Further studies require improved agreement with simulations.

~ Detailed MC vs. data comparisons
— Simulation of digitization effects
— Sample cleanup

~ Clustering
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LI{CD
Today's update (EC

* Approaching a new round of results, with much better MC-data
agreement (since Nov/07)

* In this talk:

— Use Efrac10mips for event topology

— Remove pion decays and early interactions from MC sample

* require endPoint of original pions to be between Ecal and Tcmt

— Updating to latest Hcal digitization + reconstruction software

~ Including saturation correction in Tcmt hits
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Combining EM+HD and TCMT (hit counting) — TB d@@e
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Combining EM+H

(MCea

mhdiMhits V= TemtEmergy I

20 GeV 7T~ beam

ity ..
250 350 400
pl+Hcal digital energy [(u_a.)

and TCMT (hit counting) - MC

(MCeamhd_Nhits |

Calorimeter for IL

II*""I""I""I""IIII

=ik ]

Enmve-+hAbhc digl Energy (u_a.]

Ecal+HCal

deCﬁy‘*‘“‘ﬂ"‘*E""&I [MCdigitaiEtot |
£ F P
apoo - F
Em 3 TCMT live energy %‘m; Ecal
e 3 per event, to be 400 3 + HCal
2000 b scaled by 0.257 oo + TCM] Calice
2000 | ;—
1000 |- - ;_\\

o Sty s el a4 % o Ll
Temit live anergy {mips)
G.Lima — Calice analysis meeting — 2008/03/19 '*Q__IIICEI!'!I

i il

1 [] ' e
Ecal+Hcal+Temit live amerngy {a.u.)



Beam cleanup and event topologies

* For beam cleanup (remove muons and noise events from the pion samples),

we used fraclOmips = Esum(hits > 10mips) / Esum(hits > 0.5 mip), requiring that
frac1Omips > 0.02 for each one of Ecal, Hcal and TCMT
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Efrac10mips 1in Ecal

| EmcCalorimeter_HitsEfrac10mips |

LI{6O

Calorimeter for IL
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Efracl Omlps in AHcal
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Efracl OIIllpS in TCMT

Calorimeter for IL
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.. : LI{CD
Detining event topologies (EC

Calorimeter for IL

* Use fraclOmips in Ecal, Ahcal and Tcmt to define event topologies:

~ G for frac10Omips > 0.02
— L for frac10mips < 0.02

* LLL, GLL, GGL, GGG etc., where order means (Emc, Ahc, Tcmt)

* How the pion events in test beam are split into these topologies?

10
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20 GeV pions — run 3
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Topological separation - statistics e

* Some statistics (based on Dec/07 digitization studies):

Run 300620
Muon contamination
Real data Digitized MG uon contaminatio
even 1n MC?
< 1lL 28809 {5.53%) 454 (4 .54
GLG L399 (L.03%) (1.14%)
GLL 32563 (6.26%) 494 (4.94%)
GGL 236714 (45.5%) 4279 {(42.8%)
LGL 101044 {19.4%) 1879 {18.8%)
LGB 63221 (12.1%) 1548 (15.5%)  but can use endVix
GGG 38297 (7.36%) 929 (9.29%)
LLG 14519 (2.79%) 303 (3.03%) for cleanup!
L20555 10000
7 O
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MC cleanup - EndVtxZ distribution JALIED

Calorimeter for IL

10OP — CERN October 2006
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MC pions 20GeV — Ereco as f(endVtxZ)
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MC pions 20GeV — endVtxZ < EcalBeginZ CALI(eD

Calorimeter for IL
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MC pions 20GeV — endVtxZ > TcmtEndZ

p

Calorimeter for IL
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MC pions 20GeV
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- CAued
Statistics

—————— 20 eV pions ——————— ———— Muons -—-———-—
Run300620 MC Run300777
(%) (%) E%}
LLL 31735 ( 5.52) 3 (0.03) 185083 (80.48)
GLL 35981 ( 6.26) 348 ( 3.81) 3616 1.5?}
GGL 260562 (45.31) 4232 (46.38) 484 ( 0.21)
GEG 42054 ( 7.31) 962 (10.54) 55 ( 0.02)
LGG 698238 (12.14) 1572 (17.23) 2453 ( 1.07)
LLG 15995 ( 2.78) 264 ( 2.89) 19249 ( 8.37)
LGL 112946 (19.64) 1650 (18.08) 18609 ( 8.09)
GLG 5913 ( 1.03) 93 ( 1.02) 429 ( 0.19)
Total 575014 9124 229978
* Efficiency ~ (100-0.03)% = 99.97% No Ahcal-digitized MC

muon sample available

* Muon rejection > 80% (noise in data sample?) :
yet -

/:'D
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GeV pions — run 300620 CALI(6D
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Saturation correction to Tcmt hits (Kurt Francis)

calorimters only

calorimeter total

Calorimeter for IL
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Saturation correction to Tcmt hits (Kurt Francis)
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Saturation correction to Temt hits (Kurt Francis) CALIG9

calorimters only
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Calorimeter for IL
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Energy Resolution

Using

histogram stats

0.35 . .
gaussian fits
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: . : LI{6O
Energy resolutions from gaussian fits (EC

Graph
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Saturation correction: linearity

Graph
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CALI(ed
Increase in reco energy due to Tcmt saturation COrrection  caometer eri.

Graph
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Normalizing energies w.r.t. 10 GeV e

Graph 2 | ndf 0.004288 / 4
5 5 | 5 5 pO 0.07257 + 0.802
...................... ...................... ...................... ............... p1 0_0930? + 0.01801

Norm. E 8

reco

...................... ...................... ...................... ...................... .................. ..................... Wlth()u { TCMT

saturation-
rcted TCMT

00 10 20 30 40 50 60 70 80
Beam energy (GeV)

O

G.Lima — Calice analysis meeting — 2008/03/19 "i._““::“l‘l 27



: LI{CD
Partial TCMT performance (by Kurt) >C
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C e LI{6O
Updates to digitization (EC

* Detailed MC vs. data comparisons, for different topologies.

— TCMT digitization includes readout smearing and average crosstalk
— Correction for saturation effects (Kurt) to be included soon

— Latest updates to Hcal ganging and digitization
problems in local installation prevented the availability of new results for
this presentation.

* Unfortunately, due to technical problems, it was not possible to
obtain new results, including the latest HCAL digitization, on time
for this presentation. Hopefully these will be available soon.

7—0
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Summary @@9

Calorimeter for IL
* Current studies show that a ssmple LLL algorithm for muon tagging 1s

about 99.97% efficient for 20GeV pions, while rejecting at least 80%
of the muons from pion decays

* End vertex selection is useful for cleanup of MC samples

* Next steps:

— Finalize implementation of saturation corrections for Tcmt in Marlin

— Fix technical problems with our local Hcal digitization (and add Ecal!)
* MC muon sample ASAP
* Investigate muon contamination on GLL and LLG topologies
* Updates to the MC vs. data comparisons

— Port Directed Tree clustering algorithm to Marlin / C++

add 30
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