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TLA in a Nutshell

HLT jet 4-momenta jet &-momenta @ offline scale

Custom Calibration
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TLA in a Nutshell
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TLA in a Nutshell
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TLA in a Nutshell
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Calibration Steps

4 N 4 N\ )

Pile-up correction Absolute MC-based calibration Global sequential calibration %

—> —> o

Corrects for energy contribution Corrects jet to particle-level Improves jet resolution byi.a. - §
of pile-up to jets energyscale reducing flavour dependence

S P P1O] y ay % g P J o

\/ N o

n-intercalibration In-situ calibration Online-to-offline correction §

Transfers calibration from ) Corrects for residual differences ) Corrects for residual differences - g‘

central to forward jets between data and MC between HLT and offline jets 3

- =

Following offline procedure
Modified due to missing information

Unique to TLA
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Calibration — Challenges

 Difficult due to huge statistics:
* Sensitive to signals 0(10™%)
 MC input for calibration much smaller
» Offline jet calibration derived & tested
on smaller datasets
* Blind analysis:

» Define full analysis strategy (calibration, fit
strategy, uncertainties, ...) before looking at

full dataset

18.07.2024 Falk Bartels, Trigger-Level Analysis 11
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Residuals [o]

Calibration — May 2023

e Used 10% & 20% of TLA signal regions to test calibration and fitting

* Observed > 30 excess at 900 GeV

* Caused by Pythia MC slicing, fixed by rebinning GSC (2023 Trifels talk)
Partial Run-2 data
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Calibration — August 2023

* Fully unblinded data

* Observed large fluctuations in low-mass signal region (L1_J50)

* Outdated efficiency turnons had us start fit at too low m;;

Full Run-2 data Full Run-2 data
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Calibration — August 2023

* Fully unblinded data
e Again very large bump in main signal region (L1_J100)

* Bump found to appear with GSC again
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Calibration — August 2023

 Bump also visible in MC (in hindsight)

* GSC corrects for 4 jet structure variables:  frijecaps, fEM3, fTileo» Nooconst
=> remove Nggconst from GSC & rederive last calib step
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Interlude — Bumpless TLA

* Time to graduate = sacrificed not well-understood GSC and online/offline correction

ﬁ

Pile-up correction Absolute MC-based calibration Global sequential calibration %

=3

Corrects for energy contribution Corrects jet to particle-level Improves jet resolution byi.a. - o
of pile-up to jets energy scale reducing flavour dependence ; §_

\ N o
n-intercalibration In-situ calibration Online-to-offline correction g..
Transfers calibration from > Corrects for residual differences ) Corrects for residual differences - g’
central to forward jets between data and MC between HLT and offline jets S

-~ =

Following offline procedure
Modified due to missing information

Unique to TLA
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Interlude — Bumpless TLA

* Achieved good description of observed m;; spectra

* Placed strictest limits on dijet resonances in 375 — 1200 GeV mass range

e But: Improved resolution from full calibration could enhance sensitivity to narrow signals
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Calibration — June 2024

* Fully unblinded data (second time)
e Reduced, but still significant bump in main signal region (L1_J100)
(> 30 local significance)
* Bump not arising from single calibration step Full Run-2 data
8 [ T T T T 1
e Bump not occuring in MC due to lacking statistics g 6 N e 136652, p=0000 2D yime 62051, p = 0.002 ]
= B 7-par fi 7 8-par fi i
. . . . (./i')’ 4:_ lepn = ;5.8/50. p =0.001 L‘_J xzf)n = 8;5.0/49, p=0.001 ]
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Outlook
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2016 Excess

* Already significant excess showing up in full spectrum bkg-only fit

* Following pre-approved unblinding strategy: Masking excess range and refit = increased

Full spectrum fit Excluding excess window
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E = ATLAS internal = E = ATLAS internal 3
o - Vs=13TeV - o - Vs=13 TeV -
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10° = Window Halfwidth: 13 — 10° = Window Halfwidth: 13 —
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Uncertainties

N
SNI---
\

Why do we find a bump if the non-

Nominal
Uncertainty

smoothness is smaller than the

uncertainty on calibration?

* We do not apply calibration

uncertainty on bkg No difference

* Exact calibration shape does not

matter because fit absorbs it No difference

* Only apply uncertainty on signal MC
Fake Bump
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GSC Rebinning

MC statistics per bin: old & new
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GSC Rebinning
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Disabling the GSC
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Online/Offline Correction

e Ratio of online to offline jet response

e Do we trust offline as ground truth? What if this ratio is bumpy?

o 1.04

48 === [-2.5,-1.8] === [-1,-0.7] — [0, 0.2] — [0.7,1] — [1.3,1.8]
uﬂ_! === [-1.8, -1.3] === [-0.7, -0.2] — [0.2, 0.7] — [1, 1.3] — [1.8, 2.5]
= —-—=[-1.3,-1] —-—= [-0.2, 0] 2017 data, different n ranges
O

S

@ 1.037

3]

Q

e e e e | [

e

e L L L e L

T e o s ) ] -

Ilfllz I I I I I o Il[IJ3 I I I I I o IlO"‘
Trigger-level jet pr [GeV]

18.07.2024 Falk Bartels, Trigger-Level Analysis



Calibration Smoothness

* Check average correction factor applied to jets in data for each calibration step

GSC,_MCJES
/
7 /Pt )

P

1.006

1.005

1.004

1.003

1.002

1.001

0.999

0.998

N

18.07.2024

Eoooo....... -
~ - ]
- o ]
- e =
- oo, =
:_ ...... _:
m . 5
— e ¢ + -
- * -
- ¢t +++ + e
- J100 data, 132 fb + *i%
¢ Avg. calibration factor 5
— [] Rel. stat. unc. ]
I 1 1 1 1 1 1 | .
0 300 400 500 600 1000 2000

Subleading jet P_ [GeV]

in-situ
it

<p$n-oﬁ/p

1.0075— J100 data, 132 b -
~ ¢ Avg. calibration factor . ;

B oo ¢?

| 007 [] Rel. stat. unc. o® .. o
L . |

:... .. 0.‘ :

— [ ] ]
10065_ L] ........ 7
- ® . 7

B e o -

[ ] [ ]
B ) :
1.006|— . . E
- ..oo... i
1.0055— E
| 1 1 1 | | | | |
200 300 400 500 600 1000 2000

Falk Bartels, Trigger-Level Analysis

Subleading jet P, [GeV]



	Folie 1: The Same Procedure as Last Year? The Trigger-Level Analysis and Bumps
	Folie 2: Dijet Resonances
	Folie 3: Why TLA?
	Folie 4: Why TLA?
	Folie 5: TLA in a Nutshell
	Folie 6: TLA in a Nutshell
	Folie 7: TLA in a Nutshell
	Folie 8: TLA in a Nutshell
	Folie 9: TLA in a Nutshell
	Folie 10: Calibration Steps
	Folie 11: Calibration – Challenges
	Folie 12: Calibration – Challenges
	Folie 13: Calibration – May 2023
	Folie 14: Calibration – August 2023
	Folie 15: Calibration – August 2023
	Folie 16: Calibration – August 2023
	Folie 17: Interlude – Bumpless TLA
	Folie 18: Interlude – Bumpless TLA
	Folie 19: Interlude – Bumpless TLA
	Folie 20: Calibration – June 2024
	Folie 21: Outlook
	Folie 22: Backup
	Folie 23: Why TLA?
	Folie 24: Why TLA?
	Folie 25: 2016 In-Situ
	Folie 26: 2016 Excess
	Folie 27: Uncertainties
	Folie 28: GSC Rebinning
	Folie 29: GSC Rebinning
	Folie 30: Disabling the GSC
	Folie 31: Online/Offline Correction
	Folie 32: Calibration Smoothness

