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Introduction

¢ Continue work that started last year (Slovakia
Workshop), o understand in detail the origin
of loss of resolution at high eta

¢ Motivate/Study corrections which recover the
nominal resolution (TDR/TBeams)
s Study corrections with MC
m Test corrections in the combined TestBeam (material scans)

¢ Our goal here is to identify the dominant
effects and NOT to proposz a correction:

m Possible corrections will be discussed/proposed by a group of
people from the LAr+egamma communities.
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Resolution vs upstream material
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Longitudinal Fluctuations

Losses between

PS and S1

e 50GeV Longitudinal

Leakage

Upstream Material Presampler LAr Calorimeter
Best Performance: Erec independent of Eloss (function of shower depth)

®ATLAS Longitudinal weights calculated today using:
E. =Ab+W,E +E +E,+W,E,)

\ pres

TDR + offset (coming from TBeam Analysis)
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Simulation 10.0.2:

¢ Full Simulation:
= 20, 50, 1006eV electrons, photons
m Eta = 1.2125 (~3XO0 in front of Strips)
m Phi = Flat or Fixed
= Use shower dE/dx information anywhere (calibration hits)

¢ Calioration Hits:

= Energy in LAr = ‘active energy’
= Energy in Passive material (i.e. Lead) = ‘inactive energy’
= Energy in Cryostat, cables etc = 'dead energy’
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Out-of -cone fluctuations depend on shower

deE‘I'h (506eV electrons, eta=1.2125):
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We confirm L.Carminati’s findings
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Loss between Strips and PS also depends
on depth (506eV electrons, eta=1.2125): :
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Longitudinal leakage vs depth

Percentual leakage vs shower depth
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Accordion Sampling Fraction vs depth

|Samp|ing fraction of full accordion vs shower depth, single E|

Sampling fraction

0.19

0.185

0.175

0.165

Electrons

Energy = 5000 MeV
Energy = 10000 MeV
Energy = 20000 MeV
Energy = 50000 MeV
Energy = 80000 MeV
Energy = 100000 MeV

ol

|Samp|ing fraction of full accordion vs shower depth, single E|

26-May-2005

Sampling fraction

0.19

0.185

0.18

0.175

0.17

0.165

12 13

14
Shower Depth

15
XO

Energy = 5000 MeV
Energy = 10000 MeV
Energy = 20000 MeV
Energy = 50000 MeV
Energy = 80000 MeV
Enery = 100000 MeV'

6]
TTTT

12 13

EM Resolution Studies

14
Shower Depth

15
><O



3x7 EM Energy alas ATLAS 506eV e

(E-E_)/E resol37Histo
true” true Entries 10000
- Mean -0.007167
- RMS 0.02978
1400 2 | ndf 27.66 /15
- — o) Prob 0.02378
1200[— o 1 ' 88 A) Constant 1482 +20.5
- Mean -0.001151+ 0.000291
1000— Sigma 0.01877 + 0.00023
800(—
600—
400[—
200
_' [ 1 1 | 1 1 1 1 | 1 1 1 1 R | | | | | | || | |
-%.2 -0.15 -0.1 -0.05 -0 0.05 0.1 0.15 0.2

3x7 cluster (Erec-Etrue)/Etrue

1
Erec :ﬂ“ b+VV;)EpreS+ST(EI +E2 +E3)

acc

26-May-2005 EM Resolution Studies 10



Caution: the PS weight and offset
include downstream losses

]
E_=Ab+WE, +—(E+E,+E,)

S F;zcc
upstreamPS betweenPS—S1 act passive beforeS1
W _ Eloss +Eloss +EPS +EPS _ Eloss
0 act - act
E PS E PS

We obtain WO and b by fitting Eps versus Eloss:
by doing that we obtain weights very similar to the ones in ATLAS
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What we should be doing instead is:

EuptoPS Eact n E pas B 1
E =Ab+(—es Vg (=25 =8 \p +ESS'y(—)E, )
rec E act PS E act PS Loss S F acc
PS PS W, acc
Y

Presampler Linearity valid up to 3-4X0

Or even better, to correct for “out-of-cone” energy fluctuations:

uptoPS Eact + E pas 1
— L PS PS PS-S1
E rec E outcone T b T 02; E PS T act E PS T E Loss T (E acc )

Smaller additional corrections: Longitudinal Losses + SF correction
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Now use the true Eloss between the S1 and PS

(E-E_)/E resol37noS1PSHisto
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Now use all cells to remove out-of-cone effects
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Now use all cells and ATLAS calibration
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Summary of EM Resolution Loss at eta=1.2125

clectron Energy 2062V | 506e
327 EM Resolution 2.88% 1.88%
3x%7 EM Resolution no 2.23% 1.45%
losses between PS and S1

\pprox. Opftirmum S 2.12%
9 , Jf\

oss due to
fluctuations

out-of-cone

(*) Only dE/dx, i.e.
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no noise, no pile-up, no charge effects etc.
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Resolution vs Depth for 3x7 clusters

SSOGeV electrons, eta=1.2125!

| Etrue-Erec vs Depth | Ediff37_depthR_pfx Etrue-Erec vs Depth | Ediff37noS1PS_depthR_pfx
Entries 10000 Entries 10000
S Mean 1133 | S 4F T - . = - - - Mean 11.32
8 - = = = s @ = = = Meany 0.2031 8 - -+ = 8 8 @& = -| Meany 0.2588
Z 3 = = = o = 8 = - RMS 09482 | X 3 - = 8 & @ 8 @ o RMS 0.9482
@ - . . - ; ; ; ; = = = RMSy 1.101 § - = = = 8o o = = = RMSy 0.9183
() —_ . a o [ ] o [=] 2 / ndf —_ - o o o [} o o o a 2 / ndf
O oF Cooe °l 7.38/12 3 2F o . I 6.517 /12
WE . DD;EH%EIE';EProb 08315 | E Lo e 222202 Prob 0.8878
S - _ s]0] -3.434+0.131 = - po -0.6907 +0.1125
s 1 -t 0 OL100 0 o o v 1 - o 00O0000O 00
w C . ] ol 0.6191+0.0197 o C f e o O3 O pl 0.3412 + 0.0164
- = o o O[] 0o e 0 - El) o il B SPRY
of- e ; W of - o 00 ﬁm?ﬂ_*q_
- o o O] I = -y o (-'T) C - oo L IOO0 O = =
-1 - soooddoo e s | s -1 s oo e = e
- o OO0 O0O0OO0OoO0Oogo o LTJ - = o 0o O OO O @ o =
2 e S '
- e . o F
3 -3
= | | | | IR D = | [ | I I I B B
4 8 9 10 11 1 14 15 16 4 8 9 10 11 12 13 14 15 16
Shower Depth scaled by E___(X0) Shower Depth scaled by E___ (X0)
Strong correlation between resolution Weak correlation between resolution
and shower depth when we reconstruct and shower depth when we remove the

using the present ATLAS parametrization effects of Elosses between Strips and PS
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Eloss between S1-PS from TestBeam sqrt
parametrization (T.Carli)

(E-E )/E resol37sqrtHisto
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Eloss from TBeam parametrization .. VErsEs:
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Photons (L.Carminati @Slovakia)
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Presampler Weight WO is 10% less for photons.
The accordion SF is the same for electrons and photons.

This explains why the photons in ATLAS today are
overcorrected by about ~1% (we use electron calibration).
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Summary

¢ EM energy resolution deteriorates at high
eta due o the presznce of upstrzam material
which significantly incrzases fluctuations of
znzrgy losses.

o At eta=1.2 we found for electrons
m ~23% resolution loss due to fluct. of Eloss between PS-S1
m ~9% resolution loss due to fluct. of Eloss out-of-cone

¢ Fluctuations correlate with (a definition of)
the shower depth.

¢ Test-beam material scans very important for
testing potential corrections.
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Supporting Viewgraphs
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Presampler Linearity at eta=1.2125
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Sqrt correction from TBeam 02

Eloss PS-S1 vs sqrt(EO*E1) Eslps_sqrt37_h_pfx
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