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Workflow

@ STEP 1: Skimming ntuples

e STEP 2: Histogramming E,eco/Etrue

e STEP 3: Extracting o from histograms

e STEP 3+: Plotting o dependence over p

e BONUS 1: Add cookie-cutting

@ BONUS 2: Repeat the study for central electrons
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e Binning in np0he (N, = 9 edges):
{2.5, 2.6, 2.75, 2.85, 2.95, 3.1, 3.35, 3.6, 4.0, 4.9}
e Binning in 7, (N, = 8 bins):
{0.0, 0.9, 1.37, 1.52, 1.81, 2.0, 2.15, 2.3, 2.5}
e Binning in pr (N,, =7 bins):
{20, 25, 30, 35, 40, 45, 80, 1000} GeV
e Binning in p (N, = 6 bins):

{0, 30, 40, 50, 60, 70, 100}
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Effective Statistics

Effective_eta_probe_Entries per bin
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Figure: Effective statistics for different 7p0pe binning
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Effective Statistics

Effective_eta_tag_Entries per bin
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Figure: Effective statistics for different 7., binning
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Effective Statistics

Effective_pt_probe_Entries per bin

h_pt_probe_effEntries

E Entries 4
20001~ Mean  37.43
1800F Std Dev_16.15

1600

1400

1200

1000

800

600

400

200

\H‘\H‘\\\‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘

0 ] s

10? 10°

Figure: Effective statistics for different p”°® binning
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Effective Statistics

Effective_pt_tag_Entries per bin
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Figure: Effective statistics for different pi* binning
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Effective Statistics

Giovanni Camia

Effective_mu_Entries per bin
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Figure: Effective statistics for different u binning
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Plot p; 1, pu 2
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Plot p; 1, 1 3

Ratio_probe: e, pit). ) Ratioprobe: e, i, mufs) Ratio_probe: e, i, mufs) Ratio_probe:ea), pi) mi)
“l | T —
Ratio_probe: s, pi), mud] Ratio_probe: eal], ], mufs) Rati_probe; eal, il mufs) Rato_probe: e, i, mu]
. (\ b E o I\
. of o $ .
f J b i 3
Rato_probe: e, pa ms) Rato_probe: et(10) 1) muf2) Rato_probe:eaf11), i) mufz) Rato_probe: a2, it mufs).
A M {\ ‘
Ralio_robe: a1, p1, muf3].
- o
L
S

Giovanni Camia

(DESY

Run 3 Forward Electron Ene Calibratic

12 /180



Plot p; 1, u 4
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Plot p 1, 1 5
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Plot p; 1, 1 6
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Plot p; 1, u 7
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Plot p; 2, 1 1
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Plot p; 2,
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Plot p; 2, 1 3
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Plot p; 2, 1 4
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Plot p; 2, 1 5
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Plot p; 2, 1 6
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Plot p; 2, u 7
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Plot p; 3, 1 1
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Plot p; 3, i 2
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Plot p; 3, 1 3
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Plot p; 3, 1 4

o, pote: a3, i Rat oo et . i Rat probe e, i, o Rt prove: e, 3,
et et i, ot Rat,probe i, i, ot
Ratio_probe: eta(s], pi(3), muf4] Ratio_probe: eta(10), pi3), mul4)
“ e ; i
g o
c R
- ) e

Ralio_eobe: eal13). p(3 muld)

|

Giovanni Camia (DESY) Run 3 Forward Electron Energy Calibratic 27 /180



Plot p; 3, 1 5
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Plot p; 3, 1 6

Ratio_probe: e, 3. ]

Rt probe: e, i), mu]

Rati_probe: a3, i), mu]

Ratio_probe:ea), pis], mis]

[ [ [— [
ot n 1 i
Ratio_probe: eta(3), pi(3), mu(5] ‘Ratio_probe: eta10}, pi3), mul6| ‘Ratio_probe: etal11), pi3), mul6] Ratio_probe: eta(12}, pf3), mul6)
» ' . /\ N
B i A
- . . i i
i s o i %
Y [
: Lo d N, 4 M
s e o,
il

Giovanni Camia

(DESY)

Run 3 Forward Electron

Energy Calibratic

20 /180



Plot p; 3, u 7
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Plot p; 4, 1 1
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Plot p; 4, i1 2
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Plot p; 4, 1 3
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Plot p; 4, 1 4
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Plot p; 4, 1 5
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Plot p; 4, 11 6
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Plot p; 4, u 7
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Plotn 1, ul

Ratio_probe: eta[1], pt[1], mu[1]

Ratio_probe: eta[1], pt[2], mu[1]
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Plot n 1, p 2

Ratio_probe: eta[1], pt[1], mu[2] Ratio_probe: eta[1], pt[2], mu[2]
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Plot n 1, 4 3
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Plotn 1, u4
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Plot n 1, u 5

Ratio_probe: eta[1], pt[1], mu[5]
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Plotn 1, u7
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Plot n 2, u 1
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Plot n 2, p 2

Ratio_probe: eta[2], pt[1], mu[2]
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Plot n 2, 1 3

Ratio_probe: eta[2], pt[1], mu[3]
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Plotn 2, u 4

Ratio_probe: eta[2], pt[1], mu[4]
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Plot n 2, 4 5

Ratio_probe: eta[2], pt[1], mu[5]
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Plot n 2, 1 6
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Plot n 2, u 7

Ratio_probe: eta[2], pt[1], mu[7]

Ratio_probe: eta[2], pt[2], mu[7]
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Plot n 3, 1

Ratio_probe: eta[3], pt[1], mu[1] Ratio_probe: eta[3], pt[2], mu[1]
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Plot n 3, p 2

Ratio_probe: eta[3], pt[1], mu[2]

Ratio_probe: eta[3], pt[2], mu[2]
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Plot n 3, 1 3

Ratio_probe: eta[3], pt[1], mu[3] Ratio_probe: eta[3], pt[2], mu[3]
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Plotn 3, 4

Ratio_probe: eta[3], pt[1], mu[4]
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Plot n 3, u 5

Ratio_probe: eta[3], pt[1], mu[5]
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Plot n 3, 1 6

Ratio_probe: eta[3], pt[1], mu[6]
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Plot n 3, u 7

Ratio_probe: eta[3], pt[1], mu[7]

Ratio_probe: eta[3], pt[2], mu[7]
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Plotn 4, 1

Ratio_probe: eta[4], pt[1], mu[1] Ratio_probe: eta[4], pt[2], mu[1]
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Plot n 4, p 2
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Plot n 4, 1 3

Ratio_probe: eta[4], pt[1], mu[3]
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Plot n 4, 4

Ratio_probe: eta[4], pt[1], mu[4]
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Plot n 4, 5

Ratio_probe: eta[4], pt[1], mu[5]
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Plot n 4, 1 6

Ratio_probe: eta[4], pt[1], mu[6]
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Plotn 4, u 7

Ratio_probe: eta[4], pt[1], mu[7] Ratio_probe: eta[4], pt[2], mu[7]
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Plot n 5, 1

Ratio_probe: eta[5], pt[1], mu[1]
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Plot n 5, p 2

Ratio_probe: eta[5], pt[1], mu[2] Ratio_probe: eta[5], pt[2], mu[2]
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Plot n 5, 1 3

Ratio_probe: eta[5], pt[1], mu[3]
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Plot n 5, u 4

Ratio_probe: eta[5], pt[1], mu[4] Ratio_probe: eta[5], pt[2], mu[4]
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Plot n 5, p 5
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00 1400~
3 t £
s00f £
E 1200~
3 o
a0 F
£ s00F-
E £ oo
oF ot oo~
E + E +
200 E
E , B oo L.
100F . F .
E 200~ . .
L SO N e T T T ST OO
02" "9a 08 o8 1 0z 04 06 08 1 12 14 16 18
Ratio_probe: eta[5], pt[3], mu[5] Ratio_probe: eta[5], pt[4], mu[5]
00
900~ 180
800F- 160~
700~ 140F-
600F- 120~
500F- 100~
+ E
a00f- R aof 1
E + E +
a00) sof- }
2of- - wof- '
100 ‘ 20E + +
- . E 4,
L L L Laoaal [k L 1 L L L T 1Sk, L L
0270205 08 I 12 14 16 18 02 04 08 08 1 12 14 1o 1z

Giovanni Camia (DESY Run 3 Forward Electron Ene Calibratic ust 15, 2025 70 /180



Plot n 5, 1 6

Ratio_probe: eta[5], pt[1], mu[6]
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Plot n 5, u 7

Ratio_probe: eta[5], pt[1], mu[7] Ratio_probe: eta[5], pt[2], mu[7]
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Plot n 6, 1
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Plot n 6, 1 3
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35

30

T T T T T

g

e o A maa

80

60

40

20

Ratio_probe: eta[6], pt[1], mu[5]

Ratio_probe: eta[6], pt[3], mu[5]

Giovanni Camia

(DESY

Ratio_probe: eta[6], pt[2], mu[5]

2 8 5 8 8 3 8
T T e

+
+

+
. +

Ratio_probe: eta[6], pt[4], mu[5]

Run 3 Forward Electron Ene

Calibratic

ust

15, 2025

77/ 180



Plot n 6, 1 6

Ratio_probe: eta[6], pt[1], mu[6]

350~

300F-

100~

s0f-

Ratio_probe: eta[6], pt[3], mu[6]

1200)

g

T T T T

g

20

Giovanni Camia

(DESY

Ratio_probe: eta[6], pt[2], mu[6]

g

RS R e

Ratio_probe: eta[6], pt[4], mu[6]

Run 3 Forward Electron Ene

Calibratic ust

15, 2025



Plot n 6, u 7

12

10

R R e e R

Ratio_probe: eta[6], pt[1], mu[7]

Ratio_probe: eta[6], pt[2], mu[7]

t
i
§
A t
+ W,
O L P b et
5

T T T T T T

i Camia

T 12 14 16 18

Ratio_probe: eta[6], pt[3], mu[7]

(DESY

T T

Ratio_probe: eta[6], pt[4], mu[7]

T

Run 3 Forward Electron Energy Calibratic



Plotn 7, u1

Ratio_probe: eta[7], pt[1], mu[1] Ratio_probe: eta[7], pt[2], mu[1]

T T T

R E e RARS S RRRAS

Ratio_probe: eta[7], pt[3], mu[1] Ratio_probe: eta[7], pt[4], mu[1]

%

1

1

1

T I T e

i Camia (DESY Run 3 Forward Electron Energy Calibratic 80 /180



Plotn 7, p 2
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Plot n 7, 1 3
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Plotn 7, u 4

Ratio_probe: eta[7], pt[1], mu[4] Ratio_probe: eta[7], pt[2], mu[4]
= wofe
£ E
200
£ 300F-
150f 250f-
£ + 200F- [
E [
100 B 150 +
£ + M +
£ + + 100F- +
] ol + + +
n ¢ + +
£ K L SOF . ‘s
TR ek e e e
027 0a 0 s T 12 14 16 18 0204 06 08 1 1z 14 16 18
Ratio_probe: eta[7], pt[3], mu[4] Ratio_probe: eta[7], pt[4], mu[4]
E t [
as0f- oof- +
a00f- [ +
E sl
2s0f- F
of- l sof- ﬁ
150f- i . t
E + n
100F- E
E + F ¢
E L L 1
.3 co I
E [ *,
L L L It L \‘. A A L L L L A Lottt e
0270205 08 I 1z 14 16 18 02" 0a 08 08 T2 14 16 18

83 /180

i Camia (DESY Run 3 Forward Electron Energy Calibratic



Plotn 7, 5
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Plotn 7, pu 6
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Plotn 7, u 7
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Plot n 8, 1
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Plot n 8, 2
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Plot n 8, 1 3
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Plot n 8, 4
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Plot n 8, 5
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Plot n 8, 1 6
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Plot n 8, u 7
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Plot n 9, 1

Ratio_probe: eta[9], pt[1], mu[1] Ratio_probe: eta[9], pt[2], mu[1]
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Plot n 9, u 2

Ratio_probe: eta[9], pt[1], mu[2] Ratio_probe: eta[9], pt[2], mu[2]
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Plot n 9, 1 3

Ratio_probe: eta[9], pt[1], mu[3]
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Plot n 9, 4

Ratio_probe: eta[9], pt[1], mu[4] Ratio_probe: eta[9], pt[2], mu[4]
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Plot n 9, 5
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Plot n 9, 1 6
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Plot n 9, u 7
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Plot n 10, u 1

Ratio_probe: eta[10], pt[1], mu[1] Ratio_probe: eta[10], pt[2], mu[1]
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Plot n 10, u 2
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Plot n 10, u 3
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Plot n 10, u 4

Ratio_probe: eta[10], pt[1], mu[4]
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Plot 10, u 5

Ratio_probe: eta[10], pt[1], mu[5] Ratio_probe: eta[10], pt[2], mu[5]
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Plot n 10, u 6

Ratio_probe: eta[10], pt[1], mu[6]
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Plot n 10, u 7
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Plot n 11, p 1

Ratio_probe: eta[11], pt[1], mu[1]
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Plot n 11, p 2

Ratio_probe: eta[11], pt[1], mu[2] Ratio_probe: eta[11], pt[2], mu[2]
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Plot n 11, 1 3

Ratio_probe: eta[11], pt[1], mu[3]
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Plot n 11, u 4
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Plot n 11, u 5

Ratio_probe: eta[11], pt[1], mu[5]

Ratio_probe: eta[11], pt[2], mu[5]

Ratio_probe: eta[11], pt[4], mu[5]

I

L ‘MJ‘ %{m "

A
02 04 06 08 1 12 1a 15

Giovanni Camia

(DESY)

Run 3 Forward Electron Energy Calibratic

ust 15, 2025

112 /180



Plot n 11, 1 6

Ratio_probe: eta[11], pt[1], mu[6]
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Plot n 11, u 7

Ratio_probe: eta[11], pt[1], mu[7]
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Plot n 12, 1

Ratio_probe: eta[12], pt[1], mu[1]
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Plot n 12, u 2

Ratio_probe: eta[12], pt[1], mu[2]
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Plot n 12, 1 3

Ratio_probe: eta[12], pt[1], mu[3]
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Plot n 12, u 4

Ratio_probe: eta[12], pt[1], mu[4] Ratio_probe: eta[12], pt[2], mu[4]
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Plot n 12, u 5

Ratio_probe: eta[12], pt[1], mu[5] Ratio_probe: eta[12], pt[2], mu[5]
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Plot n 12, 1 6
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Plot n 12, u 7

Ratio_probe: eta[12], pt[1], mu[7]
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Plot n 13, p 1

Ratio_probe: eta[13], pt[1], mu[1] Ratio_probe: eta[13], pt[2], mu[1]
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Plot n 13, u 2

Ratio_probe: eta[13], pt[1], mu[2]
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Plot n 13, 1 3

Ratio_probe: eta[13], pt[1], mu[3] Ratio_probe: eta[13], pt[2], mu[3]
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Plot n 13, u 4

Ratio_probe: eta[13], pt[1], mu[4] Ratio_probe: eta[13], pt[2], mu[4]
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Plot n 13, u 5

Ratio_probe: eta[13], pt[1], mu[5]
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Plot n 13, 1 6

Ratio_probe: eta[13], pt[1], mu[6]
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Plot n 13, u 7

Ratio_probe: eta[13], pt[1], mu[7] Ratio_probe: eta[13], pt[2], mu[7]
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Plot p; 1, n 1
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Plot p; 1, n 2
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Plot p; 1, n 3
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Plot p; 1, n 4
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Plot p; 1, 7 5
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Plot p; 1, n 6
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Plot p; 1, n 7
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Plot p; 1, n 8
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Plot p; 1, 7 9

Rato_probe: etafs,pit] mufz] Ratlo_probe: etafs,pit] mif2 Ratlo_probe: etals, pit mufz Rato_eobe: etaa], pi), mufs)
m ' of
'
oo IRl N o ! i
+ | . !
' ' E3 |
4 200f . . Al
00k 0 . 200 T .
o o R M “t Con
kN ol i
Ratio_probe: etaf9), pt{1], mu[5] Ratio_probe: eta[9). pt{1]. muf6] Ratio_probe: eta[), pi{1], mu[7]
o} | |
n 4 soof B 100f il
. T
o t . |
| of IS
) A )
. [
. 5
~ "&

i Camia (DESY Run 3 Forward Electron Energy Calibratic 137 /180



Plot p; 1, n 10
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Plot p; 1, n 11
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Plot p; 1, n 12
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Plot p; 1, n 13
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Plot p; 2, n 1

Rato,_probe: eta], (2], mu] Rallo_probe: etat], p(z], mu2] Ratlo_probe: etaft], p(z] mu3] Ratio_probe: eta], p2], mus]
o . . ssof- . o ..
s ot . .
Ratio_probe: eta1], piz], mus] Ratio_probe: etalt], p(Zl, mié] Ratio_probe: etalt], p(zl mu7]
t ‘ B i
om0 N |
L. - . B
o . m I
h e

Giovanni Camia (DESY) Run 3 Forward Electron Energy Calibratic ust 15, 2025 142 /180



Plot p; 2, n 2
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Plot p; 2, n 3
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Plot p; 2, n 4
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Plot p; 2, n 5
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Plot p; 2, n 6
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Plot p; 2, n 9
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Plot p; 2, n 11
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Plot p; 2, n 12
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Plot p; 2, n 13
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Plot p; 3, n 1
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Plot p; 3, n 2
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Plot p; 3, n 3
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Plot p; 3, n 4
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Plot p; 3, 7 5
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Plot p; 3, 7 6
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Plot p; 3, n 7

Rato_probe: a7, pi3], mulz] Ratlo_probe: eta7),peal muf2 Ratlo_probe: etal7, pe mufz Rato_eobe: a7, pi), mufd)
o} H of i
|
1 ' 3
o IR , i !
. ' of
[ . . '
' 100f ) 4
na ] “' P [ [} of L
b F PR PR
Ratio_probe: etaf7], pt{3], mu[5] Ratio_probe: eta[7], ptf3]. muf6] Ratio_probe: eta[7], ptf3]. mu[7]
2sof oof il
A ! “r Iy
1 [ ! “r 1
P o p 8
[ P °F [
SN P oo

i Camia (DESY) Run 3 Forward Electron Energy Calibratic



Plot p; 3, n 8
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Plot p; 3, n 10
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Plot p; 3, n 11
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Plot p; 3, n 12
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Plot p; 3, n 13
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Plot p; 4, n 2
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Plot p; 4, n 4
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Plot p; 4, n 6

Ratio_probe: eafe,pie], muf1] Ratlo_probe: etals, pie] muf2 Ratlo_probe: etals, pie] mufz Rato_eobe: e, pid], mufs)
o l o
1 ’ ol | [
wf 1
o o 1
1 1 oS 1
13 | o 1 ' s
A 1 4 ty S e
oy I [ I
2 s | . B SN
e . . +
Ratio_probe: etaf6], pt{4], mu[5] Ratio_probe: eta[6). ptf4]. muf6] Ratio_probe: eta[6), ptj4]. mul7]
) | ’ o
“ 1y LN i |
o i ! t
+ ' of [
P 4 1 il
L Ll At

Giovanni Camia (DESY) Run 3 Forward Electron Energy Calibratic ust 15, 2025 173 /180



Plot p; 4, n 7
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Plot p; 4, n 8
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Plot p; 4, 1 9
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Plot p; 4, n 10
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Plot p; 4, n 11
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Plot p; 4, n 12
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