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e Checking which layer is more important in the piO study
o Columbia’s finding: layer 1 doesn’t really play any roles
m Electron > 20 GeV

o Our finding: The timing resolution of the neutral pion across all pT (<20GeV) is driven by
the LAr layerl (L1)

m 1GeV < pi0 < 20 GeV
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Timing resolution as a function of pizero pT

The timing resolution is enhanced as the
pion pT increases

The timing resolution of the neutral pion
across all pT (<20GeV) is driven by the LAr
layerl (L1)

* Higher pT pions have not been checked yet

cell E > 1.0 GeV requirement has more of
an effect on lower pT pions

For the highest pT pions (18~20 GeV), the
timing resolution converges, regardless of
the selection

Next four slides have the avg. cell time
distributions that contributed to this plot

Pions with pT 15 ~ 18 GeV did not affected much Argonne®  §aTiAS

zzzzzzzzzz



evt/bin

evt/bin

Neutral pion

N h
Inclusive Eres 72083
10°E Mean 05391
E SdDev  0.7397
10°
10
10° E
102 E
10 E
e
E. PRI I 1 A
0 10 12 14 16 18 20
Reco cell energy [GeV]
presampler h
Entries 47949
[ Mean 0.5621
StdDev  0.3097
10 E
10° E
10? E
10
T I |

o
N}

af
m;

Kim Doyeong

vl
8 10

7l of

=S

e b boaa Loy
12 14 16 18 20
Reco cell energy [GeV]

Argonne National

Reco cell E per layer

Towers in Sampling 3
AgxAn = 00245005

LAr EM bar
n=0

Check reco cell E range within the
region of our interest

There is no cell which has more than

16 GeV

Entries 517273
Mean 0.358
StdDev  0.3668

h

o b e b Lo L
10 12 14 16 18 20
Reco cell energy [GeV]

aboratory

Mean
Std Dev

Entries 306874

0.8413
1.08

PN IR i | 1 A
10 12 14 16 18 20

Reco cell energy [GeV]

=
=}
=
=
()

10?

(1 GeV < truth pion p,. < 20 GeV)

I | |

layer3 h
Entries 367
F \ Mean  0.1618
: StdDev  0.08674
b
.HT .

el b b b ben L a L
4 6 8 10 12 14 16 18 20

Reco cell energy [GeV]

Argonne &

ATLAS

zzzzzzzz

4




evt/bin

evt/bin

Neutral pion Reco cell E per layer (1 GeV < truth pion p, < 200 GeV) I

h

Inclusive Entios 641973 Tower in Sampling 3
6 = @xAn = 0. X . .
10 ot e Check reco cell E range within the
s . .
' region of our interest
10‘;
) o e There is no cell which has more than
10 E ® 0008,
g 160 GeV
102§
E 368maey
10 L S nplig 2
1; 0 @ ~~ —~ |~—
E 7':| fan el B en P dalill § o v Ty g, meon”
0 0 60 80 100 120 140 160 180 200 s 00831 St towers in Sampling 1
presampler h h h layer3 h
Entries 28746 Entries 307832 Entries 285771 Entries 19624
B Mean 0.9776 _g £ Mean 0.9914 _g Mean 3.209 _g F Mean 0.2914
F StdDev  0.9996 b Std Dev 2.065 Fror Std Dev 9.326 = M Std Dev  0.2982
[ B 45 3 3 10*5
10 E
10 F
3 (1
104 10 E
10°E ¥ r
E 10° 0%
102§ 1% 10
i 10k 70 L0
10 [ b bbb ben buwn Lo bey B b b b b by byn b Bawa by b b b b b b bl Ly a Lo Bl b bovn bow b b b b Lo Lo
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Reco cell energy [GeV] Reco cell energy [GeV] Reco cell energy [GeV] Reco cell energy [GeV]

Kim Doyeong 71%=%, Argonne National Laboratory Argonne & ?ATLAS 5

EXPERIMENT



Neutral pion Compare with Columbia’s timing resolution plot
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Average Cell Time in Single Pion
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Neutral pion Action items

o Bigger size sample is generating (will be done today)
o Get better fit function at higher pT range (in particular tO offset)
o Add Error bars in my plot

o Understand the source of better results from layer 1

e Once layer study with the neutral pion is done, switch to charged pion

o Main item was adding tile

Kim Doyeong 7J5£%, Argonne National Laboratory Argnoﬂmgme ©atLas 8

zzzzzzzzzz



Backup

9

zzzzzzzzzz



Neutral pion

Average Cell Time in Single Pion
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Averaged cell time per pion (L1, cell E > 0.5 GeV)
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Neutral pion

Average Cell Time in Single Pion

Averaged cell time per pion
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