
hh analyses

B. Di Micco (+ V. D’Amico ex PhD, post-doc 
Roma Tre now Munich) 


Analysis still blinded, paper editors assigned: B. 
Di Micco editor
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Figure 66: Post-fit distribution of the DNN final discriminant dHH in dHHSRs, (a) SL-electron, (b) SL-muon, (c)
MET-electron, (d) MET-muon, with fake-data instead of observed data. Post-fit normalisation factors and nuisance
parameters are used. The pre-fit normalisation of the sum of all background components predicted by the simulated
events is given by the dashed blue line. The SM HH ! bbWW ! bbl⌫qq signal distribution is also shown with its
expected yield multiplied by a factor 15. The shaded bands represent the total post-fit uncertainty with NPs profiled
to the data.

Also for the SH fit results have been investigated in terms of post-fit data over MC prediction comparison.1524

Table 33 exihibits a good agreement between data and prediction. Observed data in SH SRs are not shown1525

as they are kept blinded. Post-fit distributions of the six CRs used in the fit are reported in Figure 67. VR1526
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Fake data Fake data

Neural network discriminant in 2 signal regions

electron muon

hh → WWbb → lνqqbb

hh → γγbb 
B. Di Micco, R. Di Nardo, A. D’Onofrio 
(outgoing, PNRR position in Naples), F. 
Montereali (Phd.), R. Orlandini (undegraduate) 

A. D’Onofrio Run II analysis contact

Documentation

2

● GLANCE: [ANA-HDBS-2021-10]

● INT note: [CDS]

● Paper draft: [CDS]

● Unblinded results talk: 
○ [Elena Mazzeo - 14 April 2023 HH meeting]

● Most recent EB meeting: 
○ [Zihang Jia - 20 April 2023]

Huge team effort!

Run-II re-analysis under review
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• Work on finalising Run-II reanalysis including ggF and VBF 
production modes


• implementation of kinematic fit with transverse momentum 
conservation for Run-III analysis


• plan for 2024: work more deeply on the new analysis including 
effort from A. Farilla and M. Biglietti
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RD-FCC status
Main focus on FCC-ee: cost effective, broad and unreproducible physics reach: Z EWK physics, W mass, Higgs Physics,


     top mass, Higgs boson energy potential

Areas of Geological Uncertainty 
Lac Léman
• Moraine/molasse interface uncertain
• Soils and rock properties uncertain
• High uncertainty in the  hydrogeological 

conditions and water pressure

Mandallaz
• Fractured limestone formations, characteristics 

and locations of karsts unknown.
• High water pressures

Jura 
• Limestone/molasse interface uncertain.
• Risk of karts and high water pressures

Bornes
• Insufficient deep boreholes 

information
• Complex faulted region, thrust 

zone.
• Quality of molasse is uncertain. 

High overburden. Large span 
experimental caverns should be 
constructed in good molasse.

Vallée de l‘Arve 
• Moraine/molasse interface  

uncertain.
• Lack of reliable boreholes

J

Le Rhône
• Moraine/molasse interface not certain. 
• Proximity to protected area

Vallée 
de 

l‘Arve

Mandallaz

Le Rhône

Lac 
Léman Les Usses

Bornes

B

D

F

G
H

L

J

Les Usses
• Moraine/molasse interface not certain. 
• Low tunnel rock cover

Vuache
• Limestone/molasse interface not certain. 
• Risk of karts and high water pressures
• Proximity to main active fault

• Good knowledge of the ground (e.g. 
information near to CERN from LEP/LHC 
projects)

• Good confidence that the tunnel 
alignment is in molasse

A

16

Update of the power demand and energy consumption, grid connection
Jean-Paul Burnet

15Klaus Hanke

The interconnectedness of all things 

6

An ambitious programme !
But can it be descoped in anyway ?

• Do we need all energy points ?

• Do we need so much running at Z ?

• Do we really need to run at the
top threshold – this is very 
expensive and will be hard work.

No !!!  All energy points are necessary,
and the whole is greater than the sum of the parts,  e.g.

PED summary - FCC Week 20239/6/23

What’s needed:    1)  political acceptance from Switzerland to have tunnel under Geneva Lake;

                             2)  financial support for the tunnel from interested countries: French, Switzerland;

                             3) available budget for CERN to build up the accelerator;

                             4) strong support from Physics community to concentrate collider physics effort at CERN and on a circular ee collider


Physics goal is clear,

current work on the machine design and

detector



The IDEA detector concepts
Last machine design with 4 Interaction Points (maximise integrated luminosity and broaden the phsyics reach through different 
and complementary technology)IDEA details

FCC Phys. & Det. Workshop, Jan. 2020 F. Bedeschi, INFN-Pisa3

Yoke/m chambers

Yoke/m
cham

bers

Solenoid

DCH

Small magnet

Small yoke

cilindrical drift chamber

spaghetti dual read-out calorimeter 

Calorimeter simulation

�4p detector in GEANT4 tuned to RD52 test beam data
�

�

�

FCC Phys. & Det. Workshop, Jan. 2020 F. Bedeschi, INFN-Pisa10
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Tower segmentation: Δϑ = 1.125°, Δϕ = 10.0°
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Number of towers per endcap: 35 x 36 = 1260

Theta coverage up to 0.100 rad
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Energy deposits - Electrons

 2D
 plots, polar coordinates 

 Combined fibres 

 Dumper Algorithm output 
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Neural network electron reconstruction (AIDANNOVA PROJECT)
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Methodology: electron energy resolution

 Biggest show-stopper faced so far: understanding the detector geometry using the NN 

DNN example

 In order to decouple the contribution of the detector geometry and the NN performances we tested 2 configurations: 
 Simulations containing electrons with uniform space and energy distribution 
 Simulations containing electrons with uniform energy distribution but well localised in a detector area pencil-like simulations 
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Conclusions and next steps
The simulation works, the machinery for the 
PFA is in place and the first distributions  
are reasonable using electrons as input 

 Next step: test a GNN approach 
Repeat the above procedure also for π, Κ, µ, γ  

 Plan to move to Pytorch for better 

optimisation with Pandora and exploit Pandora 

clustering tools 

 Long term goal: NN-based particle 

identification and jets reconstruction 

 A. D’Onofrio leaving Roma Tre group and 

joining Napoli group continuing on Particle 

Flow project 

New position opening soon  at Roma Tre  on 

the project (looking for candidates)

 Links to related contributions: 
 ECFA, DESY Workshop 2022 
 CepC Workshop 2022, Nanjing- IHEP 
 Lyon FCC Italy-France meeting 
 IFAE 2023, Catania 
 CHEP 2023, Norfolk USA
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RD-FCC AIDANNOVA


The group:


M. Biglietti, B. Di Micco, R. Di Nardo, A. D’Onofrio, A. Farilla

Core work carried on by A. D’Onofrio, simulation by M. Biglietti

A. D’Onofrio leaving for better PNRR position in Naples


Hopefully one new position will be open soon 

Hardware requirement: 

Absolutely needed: Modern GPU with NVIDIA software (at least one for smooth 
software transition), the one that we were using broke.


20 GPUs should arrive from CINECA but hardware configuration and timeline are 
uncertain
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Flow project 

New position opening soon  at Roma Tre  on 

the project (looking for candidates)

 Links to related contributions: 
 ECFA, DESY Workshop 2022 
 CepC Workshop 2022, Nanjing- IHEP 
 Lyon FCC Italy-France meeting 
 IFAE 2023, Catania 
 CHEP 2023, Norfolk USA
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 The plain sum of energy in the fibres (S&C) is compatible 
with the reference energy resolution 

 We tested the possibility to apply a dR cut  

 A dR cut at 50 mm degrades the result also in the easy case, 
cut optimisation ongoing 
 If we ONLY use energy information as input for the CNN, we 
are able to reproduce the plain sum of energy resolution, as a 
cross-check 
 If we ONLY use the energy information as input for the CNN 
and we apply a  dR cut at 50 mm, the resolution degrades 
 Further tests ongoing switching off the magnetic field to better 
understand the kinematic and the geometry of the events  
Nest step: clustering in data pre-processing 

R = d2
z + d2

y

Position & energy info is used as input to 
CNN 

Only energy info is used as input to CNN 

Pencil-like simulation

            Scientific outcomes: Talks/workshops                          


