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OUTLINE:

» Specifications

* Forward calorimeter plots
» Barrel calorimeter plots

* Track Projection plots

* Sum cluster plots

* Observations



Specifications:

 Particle used: pi-

* No. of events: 1000

« Momentum range: 0.1 to 50.0
* Pseudorapidity ranges used:

1.24 to 4 and -4 to -1.24 (specified for forward
calorimeters in literature.)

-1.1 to 1.1 (specified for barrel calorimeters in literature.)
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FHCAL: eta: 1.24 to 4 (G4Hits)
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EEMC: eta: -1.1to 1.1
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FHCAL: eta: -4 to -1.24
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CEMC: eta: 1.24to4  (TOWER CLUSTER)
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HCALIN 1x1 tower

C T T T TITIT
5 W |
8ok @
g

&
81072¢
g .
2107
2 "N
S10
=
E s
£,
210

=
&
|

Normalized tower count per bin

10° 102 10" 1 10
1x1 TOWER Energy (GeV)

10}

Azimuthal direction (cm)
L*1
I

-10F

15_|||||||||||||||||||||||||

-15 -10 -5 0 5

Polar direction (cm)

15_|||||||||||||||||||||||||||||

107

507;

but

dis

d ener
[=] =
@ B

o Negrmalize
(=]
]

-15

—
<
III—

— —
QU 9
] ra

Poe.

Probability per bin

;3;3'.

v v vl vl vl vl 3

HCALIN best cluster Iateral pr0|ect|0n Iast pnmal

3x3 TOWER Energy (GeV)

B06f
B05]

(=]
—

4 Lt

(=]
o]

o
[o}]

(=]

<Normaghzed emergy distribut
I

o
I\J

=]

Polar direction (cm)

(TOWER CLUSTER)

HCALIN 3x3 tower HCALIN 1x1 tower max per event

107'%

Probability per bin

HCALIN 4x4 tower max per event

Y

\

0 5 10 15 20 25 30 35 40 45 50
1x1 tower max per event (GeV)

HCALIN best cluster Iateral pr0|ect|0n (Iast pnmal

—15

0 5 10 15 20 25 30 35 40 45 50

4x4 tower max per event (GeV)

Probability per bin

'9'0—

HCALIN best matched cluster E/E.
' N I R

f

Aamuthal direction (cm)

ECIuster/ETruth



LA LSS SR PP
HCALOUT: eta: -1.1to 1.1 (G4Hit)

— 300 e - 300 T T HCALQUT shower lateral projection (last primary. ~ HCALOUT shower lateral projection (last primary’
E r E r c T T c I B B ELEL R B B
S | i, s I 20,030 ¢ E B.025F ¢ -
% 200F sl T 250 2 s : 2 | ) .
T X - I @ : ] @ L + ]
—_— s [ 8.025[- - = 50.021 o ]
S 100F G 200F > . ] > .’ ]
i - ! $0.02F ’ E 5 1
of - 150f SH .o ] H.015 ;‘ .
C _ C - . L | ] o - * ® .
: : 80151 s . S T IR ]
I . _ = | [ ] ‘S 0.01- 7]
-100F % ‘ 100[ I ] R * i
r C 50.01- . 5 i ] 1
L . L = [ ] % r 3
-200- .'%[: Ha 50r 0.005LF ] 0051 ]
g D g : ] i ]
_30 _I 111 | | | | | | | | | | | | | | | _I 111 | 1111 | 1111 | 1111 | 1111 | 1111 | | | | | | | | | | | 1 | | | 1111 | 1111 | 111 | 1111
—%OD -200 -100 0 100 200 300 —%00 -200 -100 0 100 200 300 l)3'0 -20 -10 0 10 20 30 -30 20 -10 0 10 20 30
G4 Hit X (cm) G4 Hit Z (cm) Polar direction (cm) Azimuthal direction (cm)
HCALQUT hit time (edep weighting) HCALOUT fraction truth energy HCALQUT visible sampling fraction HCALQUT fraction visible energy from EM
._% [T T T g Fr T T |E 5002_|||||||_ ED(}Q-L||||||||| E
5 102 n 1w | W L | goos *H :
== J = =~ = F J
. = [ = i ] =0.07 3
> . ] L +#’ ++ } # 2.015]- . 20.07; + :
5 . 1 £ } ﬁ. t # ¥ 1 5 1 ] Soost ]
D107 ) = e + + o . o C ]
@ 3 F 3
s + ] : ﬁ z T S T
e ] I ] i .
Z107%: I i 0.03F + =
] ] 0.005 ] 5 ++ ]
i 1 | ] ot¥ =
10°F | | | | E 3lo o bl vl b B | [ T |++|+++|#+| N " +|+ TN ST P ST |+
1 10 102 10° 10* 10 0 010203040506070809 1 0 0.00.02.020.040.09.060.070.08.09 0.1 Dl} 0.10203040506070809 1

Hit time - TO (ns) G4 edep / particle energy Visible sampling fraction visible energy from e" / total visible energy




HCALOUT: eta: -1.1to 1.1

HCALOUT 1x1 tower
1&_ LR, I DL I

—
<
[
L ]

Normalized tower count per bin
S o o o
& I da AJ

|

A

I 1 IIIIIII| 1 IIIIIII| 1 IIIIIIII 1 IIIIIII| 1111 I:
10° 102 10" 1 10  10°
1x1 TOWER Energy (GeV)
"-é“‘15:llll LI T T TT 1T T T T T [ T T T 7T
L r
& 10F
b= L
g
o 5k
© L
5 L
E OF
M L
< i
_5_—
-10f
15_IIII|IIII|IIII|IIII|IIII|IIII
-15 -10 -5 0 5 10 15

Palar direction (cm)

HCALOUT 3x3 tower

— — -
S < <
:a na I

Normalized tower count per bin
=
N

107

HCALOUT best cluster Iateral pr0|eol|on (Iast pnn

== B

806

o Ncrgalize@energy distributi
N

o=
=

—15

(TOWER CLUSTER)

107°¢

i

RN BN RTIT| B RN Tt L nm

AT B R AR B RN R TTTT A R RTTT B AR E:

o

1072

107"

1 10 10°

3x3 TOWER Energy (GeV)

(=] (=}
P o

[==]
[

|
+er

i it

-10

-5

0 5
Polar dlrectlon (cm)

HCALOUT 1x1 tower max per event
T

—
<
1 Ll

Probability per bin

—

=)
s
|

1073

0 5 10 15 20 25 30 35 40 45 50
1x1 tower max per event (GeV)

HCALOUT best cluster Iateral prolechon (Iast prm
Qa45;— LI B |
goaﬁ—
B35
== [

£k
N ﬂ ++++

©
0815F
5 °F

|IIII|IIII|IIII|IIII|IIII

.01
DGOSH

5 10 5 0 5 10 15
Azmuthal direction (cm)

—

ﬁ|....|....|....|....|....|....|....|.

—15

HCALOUT 4x4 tower max per event

Probability per bin

0 5 10 15 20 25 30 35 40 45 50
4x4 tower max per event (GeV)

HCALOUT best matched cluster EJr’ETruth

10T

ﬂ;

WWWW

Probability per b

1072F

10°F

0 02 04 06 08 1

1.2

1

4

ECIuster/ ETruth



CEMC: eta: -4 to -1.24 (G4Hit)
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» All Calorimeter Sum_TrackProj plots are empty.
» Calorimeter Sum TrackProjEP plots for various eta

ranges are:
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Observations:

* There are few empty plots in case of forward
calorimeters.

* This observation is consistent with the eta ranges that
we have specified for forward and barrel calorimeters.
We have fewer data points for barrel calorimeters at high
eta values while reverse is true for forward calorimeters.
Further, Tower cluster plots for barrel calorimeters, Track
Projection plots, Calorimeter Sum_Cluster plots
(concerned with barrel calorimeters) are empty for high
eta values and filled at mid eta values
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