Jet Energy Calibration Results

1. Method Comparison

1.1. Method comparison using All-MC

Relative difference of jet energies

*All plots in this “Chapter 1.” use only eLpR samples.

All methods comparison

3 Jet 1
x10
T i ———
— Method 1 —_ Metnog ;
Method 2 7] I etho 1
3 Method 2' - 80000 Method 2'
150 — Method 3 3 — Method 3 1
L Method 4 - Method 4
mc-2020 B me-2020
AllMC i 60000 [ AllMC

40000

20000

Comparison between PFO and Ang. Method

10° det 1 Jet 2

X L L L R L L

I — PFO | i — PFO

- 1 80000 .
150 — Ang. Methodh 3 — Ang. Methoct

| s | oo i
100 - -

[ i 40000 5 =

oot { 20000} .
O L 1

ol I, ..- O-"l""" ]
-04 -0.2 0 0.2 0.4 -04 -0.2 0 0.2 0.4



Photon energy defference
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1.2. Method comparison using Detected-MC
Relative difference of jet energies
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Comparison between PFO and Ang. Method
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2. Energy, Flavor and Theta Dependences
2.1. Energy dependence

2.1.1. Energy dependence using All-MC

2.1.1.1. Energy dependence of PFO using All-MC
Relative difference of PFO jet energy

Raw distributions
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Fitting parameters
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2.1.1.2. Energy dependence of Ang. Method using All-MC
Relative difference of PFO jet energy

Raw distributions
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Fitting parameters
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2.1.2. Energy dependence using Detected-MC
2.1.2.1. Energy dependence of PFO using Detected-MC

Raw distributions
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Fitting parameters
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2.1.2.2. Energy dependence of Ang. Method using Detected-MC

Raw distributions
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Fitting parameters
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2.2. Theta dependence
2.2.1. Theta dependence using All-MC
2.2.1.1. Theta dependence of PFO using All-MC

Raw distributions
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Fitting parameters
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2.2.1.2. Theta dependence of Ang. Method using All-MC

Raw distributions
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2.2.2. Theta dependence using Detected-MC

2.2.2.1. Theta dependence of PFO using Detected-MC

Raw distributions

0.0 < |cos Bpro| < 0.1

0.1 < |cos Bpro| < 0.2

004,)

0000 |

0000 |

Events / (.0

10000 |

o
o
o
o

|

ETIATE NIT AT AP ATl INAT AT |

S -
230000 F
2 -
@0000 F
= [

10000 f

woooo F
Q F

-0.1 0 0.1

0.5 < | cos Bpro| < 0.6

0Q4)

0000 |

0000 |

Eyxents /,( 0
3
S

10000 |




0.6 < | cos Bpro| < 0.7 0.7 < |cos Bpro| < 0.8

g E T -I- T E é 3 T -I- T E
X ] 0000 -
840000 - . S E E
g - ] 40000 |- -
3 0000 : E §30000 ] F
i . ] Uboooo F 3
10000 . 10000 f- 3
0 0 -0.1 0 0.1
X X
0.8 < | cos Bpro| < 0.9
ésoooo - T T T . g 140F
S [ i S 120
[ N o ;
?0000 i ] — 100
2 I ] 2 gof
%0000 - ] GC) -
@t ] 4 %
20000 [- . 40F
[ - 20 F
0 %2
X
Fitting parameters
a ' B T | S LI L) 0.03 LI L LI L LI
% [ l l - l " - Y ] LEJ r) : mC—202lO l l : Core :
o © 0.4 r -] LLl [ Ang. Method oKy ]
Dm [ ] = 0.02F aimc 7
ol + - {1 Q L NTl
Oo|o i 1 =7 - ]
5 03f y lyﬁ 0.01F .
O [ 1 w C ]
~— Foa N A R R N b
0.2 |- me-2020 ] 5 0 F- 8 “] ]
[ Ang. Method ] c C . ]
[ AllMC ] 8 _0'01: -
0.1F 1 S N ]
[ ] -0.02 | -
[ RN T T [N SN SR T N SR TN S [N ST ST SN (T SN W1 1 _003 : RN TR T N TN TR T N ST TN SN (T ST T SN (T S W1 :
0 0.2 04 0.6 0.8 1 0 02 04 06 0.8 1

lcosO | lcoso |



o 0.15 1T
S 5 |l mc-2020 core | -
L | Ang. Method ©0y ]
= | AlMC |
% AU‘?ase
5 I |
W o1t :
) L -
L
N - -4
Y L s
(@] | .
g 005} -
=2 [ ]
n I ]
O RN T T [N SN SR T N SR TN S [N ST ST SN (T SN W1
0 02 04 06 0.8 1

lcoso |

o 0.3F¢
s 5 -
L C
= 025
) L
= - r
u,'l 0.2
- C
S ;
« 0.15F
O -
S -
o 0.1F
= C
TN C
c 005
8 C
= 00

o
A

T T T T T T T T T T T T
mc-2020 L AuCs
Ang. Method J
AllMC 8
AA“ asq
J
A A A A

PRI [N TR SR T NN SN TN S NS T T [ T T

RTINS IR RIS TR TS AT A A AT A A

02 04 06 08 1
lcos6 |

2.2.2.2. Theta dependence of Ang. Method using Detected-MC

Raw distributions

0000

0000

Eventg / ( 0.

10000

0.0 < |cos Bpro| < 0.1

-0.1 0 0.1 0.2
X
0.2 < | cos Bpro| < 0.3

METENEN S BN ST AT AT ENAT AT AT BTA .

804 )

0000

0000

Events /(0

10000

o
o
o
o

Evepis / (Q,004)
3
3

10000 f

0.1 < |cos Bpro| < 0.2




004 )

8

0000

~

0000

Evegts /

10000

0.4 < | cos Bpro| < 0.5

-0.1 0 0.1 0.2
X
0.6 < | cos Bpro| < 0.7
-0.1 0 0.1 0.2
X
0.8 < | cos Bpro| < 0.9
-0.1 0 0.1 0.2

x

20000 F
o L

-.(L) L
0000
> [

10000 |

0000

0000

entg/ (004

Ry
o
o
o
o

10000

Events / (0.004 )

0.5 < | cos Bpro| < 0.6

30000 -

0.7 < |cos Bpro| < 0.8

10°

-0.1 0 0.1

x ©
N

0.9 < |cos Bpro| < 1.0

100




Fitting parameters

() TTT TT T T T LEJ 0.06 T T T I T
(2] r T el L Core .
© 04 - L r ous .
Om ¢ 1 = o004} 3
] + : : (@] B AHBase E
olo [ 1 =5 [+« v 0L, i
o 03} 41 W oo2f o
®) i ] W [ 2]
0.2 :_mc-2020 _ 5 0 _ _
: Ang. Method . % _0.02 [ mc-2020 ]
| Detected MC ] oy [ Ang. Method ]
0.1 C ] S 004l Detected MC ]
o-...l...l...l...l...- _0_06'..1...1...1...1..'
0O 02 04 06 0.8 1 0O 02 04 06 038 1
lcosO | lcoso |

_3
) 0.15 17+ T T O 0.3 i<]0' T T T |
S 5 |l mc-2020 core | - S 5 [ mc-2020 Auced 7
L | Ang. Method ©0, i L [ Ang. Method oA
6\—\ | Detected MC poce | 6\‘\ 0.25 | Detected MC ABed ;
=5 £ 4 S 5 [ Hy ]
W oap 1 Wooo2f L ]
w ] w F P ]
—— s d “— 0 15 - A ]
o A A A A A A A g o L A ]
g 0.05| 1 o oif =
] = C ]
2 | w [ ]
w i c 005F -
] © C ]
oL bbbl g 0'..1...1...1...1...‘
0O 02 04 06 0.8 1 0O 02 04 06 038 1
lcosO | lcoso |

2.3. Flavor dependence
2.3.1. Flavor dependence using All-MC
2.3.1.1. Flavor dependence of PFO using All-MC

Raw distributions
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3. Missing Particles Recovery
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4. Calibration Uncertainty
4.1. Calibration uncertainty using All-MC

Jet energy calibration uncertainty
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4.2. Calibration uncertainty using Detected-MC

Jet energy calibration uncertainty
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