/ (4
FAIR Universe’ :5'1'.'2:|=|RN

[
NEeRSC reere . Wb
U.s. DEPARTMENT OF s i :
o ENERGY gg;:c‘;' BERKELEY LAB UNIVERSITY of WASHINGTON univers |té Iréne Joliot-Curie
A PARIS-SACLAY Laboratoire de Physique
des 2 Infinis

LBNL Berkeley, University of Washington, IJCLab-Orsay, Chal.earn

'Wahid Bhimji, Paolo Calafiura, i, Yuan-Tang Chou,
Sascha Diefenbacher, Steven Farrell, Aishil , Isabelle Guyon, Chris
Harris, Shih-Chieh Hsu, Elham Khoda, Benjamin Nachman, Benjamin Thorne,
Peter Nugent, Mathis Reymond, David Roussea, lhsan Ullah, Daniel Whiteson
Contact : rousseau@ijclab.in2p3.fr

Systematic uncertainties

Detector Shower Parton-level

Observables . 5
interactions

T

Classifier f Adversary

z
k / N R ) J
sesop | 7 B (F(X10,):6,)
Evolution — : i L Ty Penres- )
70 v

Inference : Feeneeee

1 T ! Po, (Z11(X:00))
(73 Lg(05) 0, L(05,0,)

Extension of previous HiggsML challenge from 2014

«Higgs boson decaying to Tau leptons based on final state 3- Sy P
momenta and derived quantities: 1,h,MissingET,up to 2 jets Ao DER seact_joLio

« Classification problem = inference problem oo e
«Dataset : HiggsML 2014 data set on CERN Open Data portal Syl Pt
doi:10.7483/OPENDATA.ATLAS.ZBP2.M5T8 ATLAS B B
«=new Fair Universe dataset, with following improvements . P ning e OE o wa sty
+Instead of ATLAS G4 simulation, use Pythia LO + Delphes o PR et

PRI_jet_subleading_eta
PRI_jet_subleading_phi
PRI_jet_all_pt

*Numbers of events 800.000= >30 millions
*Higgs signal, Z, top and W backgrounds
» Parametrised systematics (Nuisance Parameters: NP) :
» Tau Energy Scale : on had Tau Pt (and correlated MET)
« Jet Energy Scale (and correlated MET impact)
« additional randomised Soft MEt
* background normalisation
» W background normalisation (a subdominant poorly
constrained BKG)
*Task : given a pseudo-experiment with given signal strength,
provide a Confidence Interval
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. Figure 2: Overview of the core proposed platform (based on Codabench from [5]). A benchmark platform has three
?§euq?'expe"ments types of contributors: platform developers (in yellow), benchmark organizers (in green) and benchmark participants
xw w==signal strength (1 f signal=expocted Standard Mode)l (in red). Codabench is designed to support diverse benct ks. Each benchmark is impl d by a bench k
w ! Create pseudo experiments for each test cases bundle that contains one or more tasks (wrapping around datasets).
{x, w,}, w, = Pois () {x, w,}, , w, = Pois () {x, W), . w, = Pois ()
Case 1 ) Case 2 Y CaseN
NPI=(NP), k=4, (NPI=(NP}, 4=, INPI=INP), =g,

EEEE

FoctShot Anawers HigesUnceraiy Chatenge
£ P g fuecfimionn pawmtens St et G o fea major new  scientific competition on
@ = |2 |mma e - ° measuring Higgs cross-section,
® R [ - - - « taking into account/minimizing impact]
) [ p— . from modelisation systematics
o ° - winner to provide a narrow confidence
@ o » e el = interval with good coverage
H O P - eon Codabench platform with NERSC
P [ P e pro . back-end
\ / 7 [ |»  |oone  |owe o s «to run June-Sep 2024
\ ( 8 sy 2mu0 ° « applying for NeurlPS 2024 competition
£ i L i s *to be announced on usual
E | 10 aurenssiu 20 20231201 Cheat2 1.59 1325 053 @ I - i ing-
é \“‘ ‘\‘ Lscore == <Cilength> x coverage penatisation | M thsanUllah 4 20240118 Sascha sys aware 8 2.69 0329 o4 ° °a Cosmology Cha”enge (Weak_lensing) is
| Coeomnomno oz o faseintepipeiine
L |/~ . v [mne | =

coverage


http://opendata.cern.ch/record/328
mailto:lhc-machinelearning-wg@cern.ch

