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Histograms for verification of energy conservation such as energy resolution of detectors,
variation of aggregate tower energy with generated energy, and histograms such as tower
counts, variation of tower ®, 0 with generated @, 0 (and how an elliptical cut in tphi-gphi
(dphi) vs ttheta-gtheta (dtheta) affects them) for the following detector-particle pairs:

e FEMC: Electron
e FEMC + FHCAL: Pion

tphi : tower ¢, ttheta : tower 6, teagq: tower energies aggregated in an event
gphi : generated ¢, gtheta : generated 6, ge: generated energy



Simulation Parameters

e Particle: e, pI’

e bvents: 100,000 per particle
e momentum (p): O to 30 GeV/c
e Pseudorapidity (n): -4 to 4

e Azimuth (P): -mtom

Cuts:

e Detector-wise n cuts (intersection of n ranges In case of detector
combinations)

e Detector-wise elliptical cuts in dphi vs dtheta plots (simultaneously
iIncluded In case of detector combinations) 3




. FEMC (e’)



FEMC (e)

Elliptical cut on dphi vs dtheta, Explicit n cut: 1.3 to 3.3
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Elliptical Cut: Only the towers within the elliptical
region (centered at origin) are considered for further
analysis.

Dimensions:

semi-minor axis = 0.15 units
semi-major axis = 0.40 units



FEMC (e7)

Without Elliptical cut Explicit n cut: 1.3 to 3.3

hist ttheta vs gtheta . . -
f 0'6 Loy ve &k A I vt R4 I L I o I o l Entries 1369893 JO e‘ 4 T r rrrrr [ rr oI | P I AL UL B I R 2'St_tphl_\:§_6_gg:;
Qo E Meanx  0.2386 = - Mr:;f i 0.01325
% 5f Meany  0.2369 PO g 3 Meany 006145 DO
= 0.5 StdDevx  0.1256 3 L e b
- StdDevy 0.1239 g T L iEEE StdDevy  1.809 b
- . -] — ) o
0.4 —| —1200 © 2 | o
B 3 g 1= 4 —{1000 S
B 11000 = - - ®
S W 3 T E I
== el m - —
B 7 e —1= —je00 &
0.2 & o 600 ‘< B e e Lot — 8
B o i, — 400
2 5 400 & =
0.1— S ETEEEC E 2 -3 z .00
- - 200 - -
0 : I I I I | : _4 [ 1 1 1 1 I 1 L1 1 I 1 1 1 1 I 1 1 | | I 1 1 1 1 I 1 1 1 1 I 1 L1 | I 1 1 | 1 o 0
| 1 1 | 1 1 | | 1 | | 1 | | 1 1 | 1 1 1 | 1 1 | 0 4 _3 _2 _1 0 1 2 3 4
0 0.1 0.2 0.3 0.4 0.5 0.6 G
enerated
Generated 6
Elliptical cut
0 6 O R T B TR | E— — T T 1T | I — — hist Wheta s gt cot
VL | ! ' Entries 998680
q) : Mean x 0.2395 JO 4 I I I I I LI I I I 1 1 1 1 1 I I I I I I I I I I | hiSt tphl VS gphi CUt
= N Meany  0.2378 ) = | | | ! Entries 998680
|9 0.5 Std Devx 0.1256 ] 3 - Meanx  0.02261 e
- Std Devy 0.1239 e g - Meany  0.05205
: : I e =
0.4 1 1200 2 BB
T Sl (@) E ] —
£ o E Z -
— —| . 1000 o© 1_— -1 —11000 g
0.3 - o - - o
B = 800 = 0 — {800 ";
B 3 2 - . =
0.2 —\e0 /= —F=e00 2B
= — = z Q
= = - S <
g | 400 -2 —400
0 .1 L — ™ -
» _| I 200 -3F —{ 200
0 [~ | | I | I | I 1 I 1 | I 1 | 1 | i 0 _4. : L1 1 1 | L1 1 1 | L1 11 I L1 11 | I WY | L1 1 1 I L1 1 1 I [ T | : 0
0 0.1 0.2 0.3 0.4 0.5 0.6 —4 -3 —2 -1 0 1 2 3 4

Generated 6

Generated ®



FEMC (e7)

Without Elliptical cut Explicit n cut: 1.3 to 3.3
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FEMC (e)

—ge)/ge VS ge
Expllat ncut: 1.3 to 3.3
Elliptical cut

hist energy agg cut
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FEMC (e’)

(teagg—ge)/ge VS ge
Gaussian fit of the first slice (0-2 GeV)
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Number of bins = 2000 from -0.99 to +0.5
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A e’/ ge

This is the gaussian fit of the first slice of
the (te.qs—ge) /ge vs ge plot.
(shown on the previous slide)

This fit has been done manually by
restricting the fit range of the gaussian from
-0.35t0 -0.05

*All other gaussians have been fit over the
entire range.
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FEMC (e)

—ge)/ge VS ge
Expluat ncut: 1.3 to 3.3
Elliptical cut
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oe refers to the standard deviation of the Gaussian
fitted to a slice of the (teaws—ge) /ge vs ge plot.
(shown on the previous slide)

Number of bins = 15
Bin Width = 2 GeV

Fit Parameters:

=(0.0117390 +- 0.00160787)

= (0.0170142 +- 0.0105064) GeV?°>
= (0.0451540 +- 0.0157088) GeV
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FEMC (e’)

(teagg—ge)/ge VS ge
Explicit n cut: 1.3 to 3.3

Elliptical cut
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Mean of the Gaussians fitted to the slices
of the (te.sws—ge) /ge vs ge plot.
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Reduced_x2 of the Gaussians fitted to the
slices of the (te.ws—ge) /ge vs ge plot.
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FEMC (e7)

Fitted Gaussians

=TT T [ F L ] slice 2
= Entries 1627
- x?/ndf  323.7/286
=3 Constant 14.29
5= Mean -0.158
e Sigma 0.03597
I ceallale i it B it e S
-08 06 04 02 0 02 04 06 08 1
L L L B B B slice 6
= Entries 1621
- x?/ndf  260.5/234
- Constant 25.27
— Mean -0.1594
- Sigma 0.0211
MMMMMMJIIH.IHII-..IHII.. 5
-08 06 04 02 0 02 04 06 08 1
mape ] [T X[ 7] slice 10
- Entries 1694
£ %2 / ndf 331.4 /233
- Constant 29.88
=5 Mean -0.1605
=5 Sigma 0.01782
.lll,..ulll...l”ll..:
-08 06 04 02 0 O. 04 06 08 1

Counts

Counts

Counts

30

25

20

15

10

35
30
25
20
15

40
35
30
25
20
15
10

k

slice 3

B | | | ] | | Entries 1653
g x?/ndf  265.5/257
5 Constant 18.87
B Mean -0.1578
- Sigma 0.02898

08 -06 04 02

i
0 O

o
04 06 08 1

08 06 04 02 0 02

L

-08 0.6 04 0.2

2
B slice 7
Entries 1663
x?/ndf  339.4/238
Constant 25.92
Mean -0.16
Sigma 0.01999
| l | ] N ST | VYT | SRR Ty E
04 06 08 1
L B slice 11
Entries 1716
x2/ndf  341.7/242
Constant 1.4
Mean -0.1616
Sigma 0.01726
“ <
I'L""'|"-|-n||-..l..5
0 02 04 O. 0.8 1

Counts

Counts

Counts

30

25

20

15

10

B T slice 4
E Entries 1609
n %2 / ndf 311.9/245
- Constant 20.7
— Mean -0.1571
- Sigma 0.02459
| i e s U ge e ey s | e e I e i |
08 06 04 02 0 02 04 06 08 1
N L R L T T slice 8
= Entries 1672
= x?/ndf  325.9/239
- Constant 28.58
=3 Mean -0.1605
= Sigma 0.0184
T 1\ il e s U g b gee i | e g 1 ge -
08 06 04 02 0 02 04 06 08 1
BRI e e B T slice 12
- Entries 1689
= %2 / ndf 378.3/ 224
- Constant 29.71
- Mean -0.1626
- Sigma 0.01725
I ,'L.l..m...l...l...l..:
08 06 04 02 0 02 04 06 08 1

—
N




Counts

III]IIIIIIIIIIIIIIlIlIIIlllllllllllllllllll

slice 13

08 06 04 02 0 0

Entries 1646

x2 / ndf 344.5 /225

Constant 31.41

Mean -0.1625

Sigma 0.01616
kl I i ]
2 04 06 08 1

The x-axes denote Aeagg/ge

Counts

FEMC (e7)

Fitted Gaussians

TTTTTTTTITTITTI T T T I T I T I T I T I T I TI T T T TITTT
AR LR R L L LR R R

L

slice 14

Entries
x2 / ndf

Mean
Sigma

1631
331.6 /222

Constant 27.92

-0.1637
0.01794

0.8 0.6 04 0.2

0.

PR PP | MYPT PPY
04 06 0.8

- IllI|lIIIIlIII|IIlI|Illlllll

Counts

45
40
35
30
25
20
15
10
5
0

-08 0.6 04 0.2

:

slice 15

Entries 1638
x2 / ndf 363.5 /239
Constant 29.54
Mean -0.1644
Sigma 0.01678

0 02 04 06 08

— IIlI|I[I||IIII|IIII|]III|III

13



. FEMC (p1’)



FEMC (pr1’)

Elliptical cut on dphi vs dtheta, Explicit n cut: 1.3 to 3.3

hist dphi_vs dtheta
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Elliptical Cut: Only the towers within the elliptical
region (centered at origin) are considered for further
analysis.

Dimensions:

semi-minor axis = 0.15 units
semi-major axis = 0.45 units
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FEMC (pr1’)

Without Elliptical cut Explicit n cut: 1.3 to 3.3
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Without Elliptical cut

FEMC (pr1’)

Explicit n cut: 1.3 to 3.3
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. FHCAL (pi)



FHCAL (pi’)

Elliptical cut on dphi vs dtheta, Explicit n cut: 1.2 to 3.5
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Elliptical Cut: Only the towers within the elliptical
region (centered at origin) are considered for further
analysis.

Dimensions:

semi-minor axis = 0.20 units
semi-major axis = 0.50 units
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Without Elliptical cut

FHCAL (pi’)

Explicit n cut: 1.2 to 3.5
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Without elliptical cut

FHCAL (pi’)

Explicit n cut: 1.2 to 3.5
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FEMC + FHCAL (pr’)

e g—ge)/ge VS ge
Expllat ncut: 1.3 to 3.3
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FEMC + FHCAL (pi’)

(teagg—ge)/ge VS ge
Gaussian fit of the first slice (0-2 GeV)

U) B | I | | | | | I | | I | I I | Slice 1
= 7 Entries 1643
2 | v? | ndf 128.9 /415
6 Constant 1.441
M.ean —0.6257 | Thisis the gaussian fit of the first slice of
5 | Slgma 0.3825 the (te.qs—ge) /ge vs ge plot.
i = (shown on the previous slide)
| i
4 i 2] This fit has been done manually by
| S restricting the fit range of the gaussian from
3 b . -0.9 to -0.4
| 2
2 i s *All other gaussians have been fit over the
‘ ‘ 2 entire range.
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Number of bins = 2000 from -0.99 to +0.5 o5
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oe refers to the standard deviation of the Gaussian
fitted to a slice of the (te.ss—ge) /ge vs ge plot.
(shown on the previous slide)

Number of bins = 15
Bin Width = 2 GeV

Fit Parameters:
=(0.152929 +- 0.0117704)
= (0.192765 +- 0.0404558) GeVO>
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FEMC + FHCAL (pi’)

(teagg—ge)/ge VS ge

Explicit n cut: 1.3 to 3.3

Elliptical Cuts
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Mean of the Gaussians fitted to the slices
of the (te.sws—ge) /ge vs ge plot.
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Reduced_x2 of the Gaussians fitted to the
slices of the (te.ws—ge) /ge vs ge plot.
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The x-axes denote Aeagg/ge
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