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In the past:

• Bachelor’s degree in Physics @ Università di Padova

• Thesis @ AGATA collaboration, INFN-LNL

• Science communicator @ Sperimentando

Now:

• Master student in Nuclear Engineering @ Politecnico di Milano

• Technical student @ CERN, started in March

Who am I?
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LEP 

• 𝑒+𝑒− collider

• Phase 1 (1989-1995): Z production @ 91 GeV

• Phase 2 (1996-2000): W-pair production @ 200 GeV

• 4 experiments: DELPHI, L3, OPAL and…

ALEPH

• Typical “onion” experiment with vertex detector, tracking, 

solenoid magnet, calorimetry and muon system

• Statistics:

• 4 x 106 𝑒+𝑒− → 𝑞ത𝑞
• 5 x 105 𝑒+𝑒− → 𝑙+𝑙−

• 8 x 103 𝑒+𝑒− → 𝑊+𝑊−

LEP and ALEPH
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• Data preservation: to conserve the possibility and capacity of extracting new 

science from the data 

• EDM4hep test: to use the new Event Data Model for the first time with real, non 

simulated data

• Training on real data: to give physicists the opportunity to train by analyzing real 

data, with a view to FCC-ee

• (my Master thesis)

Reasons

5Jacopo Fanini 27.05.2024

See also: ALEPH data in 

Key4HEP, M. Maggi
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https://indico.cern.ch/event/1307378/contributions/5729653/attachments/2789651/4864529/mmaggiAnnecy.pdf
https://indico.cern.ch/event/1307378/contributions/5729653/attachments/2789651/4864529/mmaggiAnnecy.pdf


• Last functional environment: Linux SLC6

(bit to bit validation, no recompilation needed)

• GCC 3.4

• G77 3.4

• CERN Library 2005

Available at cvmfs/aleph.cern.ch/

• Data are accessed via containers that reproduce the old computing environment:

Singularity + CernVM is used  

Computing environment
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Workflow
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• Reduced format created from DST for space saving

• One run record per run and at least one event record 

per run

• Event records: tracks, vertices, calorimetric 

objects, energy flow and jets, 𝛾, 𝑒, 𝜇 identification, 

HV status, trigger

• In the future: direct access to DST files

• Both Mini-DST and DST available on EOS at 

/eos/experiment/aleph

Mini-DST files
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DST files

Mini-DST 
files
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Workflow
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• Program designed for ALeph PHysics

Analysis

• Internal input/output management

• Easy access to physical variables, without 

detailed knowledge of ALEPH data structure

• User has to provide three Fortran 

routines/macros for job initialization, event 

processing and job termination

• Access to reconstructed object is obtained 

via DO loops

ALPHA
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Workflow
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The “MIT format”
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See also the conference paper 

by Yi Chen et al.

• «Hadronic» events (≥ 5 charged particles)

• High level informations: reconstructed particles

from particle flow and V0s

• This format can (will) be replaced by a more 

general JSON data interchange format
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https://www.researchgate.net/publication/367170499_First_measurement_of_anti-kT_jet_spectra_and_jet_substructure_using_the_archived_ALEPH_ee-_data_at_912_GeV


Workflow
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• Library for reading the MIT file line by line, extract (some) event and particles data 

and store them into structures

• C++ routine that saves these data structures producing EDM4hep ROOT files

• Next steps: 

• Validation: extract all the data used by MIT people for their analysis in order to 

produce EDM4hep ROOT files, which will be reanalyzed by them to validate 

the chain

• Deepening: enrich the spectrum of data extracted to produce more detailed 

EDM4hep ROOT files

From MIT files to EDM4hep
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MIT file mapping
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Workflow
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• Common Event Data Model for 

future HEP experiments, despite 

the differences regarding 

collision environments and 

detector technologies

• It contains general structures to 

store data and user-defined 

structures can be added as 

needed

EDM4hep file
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Workflow
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• Common framework for FCC related analyses, taking EDM4hep input ROOT 

files and producing histograms

• Based on ROOT RDataFrame for the construction of the computational graph

• Actions are lazy evaluated

• Some analysis routines are pre-defined, users can define their own directly as JIT 

compiled C++ functions/functors

FCCAnalysis
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• Will be carried out by prof. Lee’s 

group (MIT)

• As a first check, files obtained 

from the workflow output were 

compared with a ROOT file 

obtained directly from the “MIT 

format”: their match is very good

Validation
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Total particle energy via 

FCCAnalysis

Total particle energy via 

ROOT-only analysis

GeV

GeV



What has been done

• Set up a first chain of programs to 

convert the original ALEPH files (Mini-

DST) to EDM4hep files, which can be 

analyzed with FCCAnalyses

Summarizing
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What will be done include

• Validation of the chain by MIT 

collaborators

• Consolidate access to low level data 

(ALPHA, Fortran77)

• Define a complete and general text 

exchange format for extracting the data

• Using JSON or similar

• Identify EDM4hep structures for low-

level information

• This might result in the need to 

augment the EDM4hep offer
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Example: track information mapping
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Exchange 

Text file
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Thank you for your attention
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• Data Preservation in HEP: paper by DPHEP collaboration on data preservation 

reasons and strategies 

• ALEPH GitLab: source code and some general information about the experiment

• ALEPH website: old public webpage of the ALEPH collaboration

• ALPHA User’s Guide: description of ALPHA analysis routines

• EDM4hep GitHub: source code of the general Event Data Model

In depth documentation
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https://inspirehep.net/literature/2630153
https://gitlab.cern.ch/aleph
https://aleph.web.cern.ch/aleph/aleph/Public.html
https://aleph.web.cern.ch/aleph_general/phy/doc/alguide/alguide.html
https://github.com/key4hep/EDM4hep
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