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Data flow

● Real data
● MC data
● ML training



  

Real data

DAQ
RAW

Time slices

Online 
Filter

Offline
Reco

FILTERED RAW 
EVENTS

Fast reco event data
Unpacked raw hits
Raw data blocks

AOD

Physics objects: particles, 
tracks, clusters ...

ESD

AOD + raw hits

miniDSTs

Event Index



  

MC data

Event 
Generator

EVGEN

MC truth

Simulation 

Offline
Reco

RAW MC EVENTS

MC truth
Unpacked raw hits

AOD

Physics objects: particles, 
tracks, clusters …
+ MC truth

ESD

AOD + raw hits

miniDSTs

Event Index



Reconstruction chain: more details

Pattern recognition

Hit reconstruction

Track fitting
(from primary interaction)

ECal clustering
and association

with charged tracks

Primary vertex finding
and fitting

(based on de/dx PID)

PID with de/dx
[and AEG with

track association]

TOF: associate with track
TOF PID + T0

AEG, etc...

RS reconstruction

Pattern recognition for tracks
not from primary vertex.

Finding of secondary vertices;

D-meson reconstruction
[user analysis?]

T0 for track fitting?
Should BBC be here?

ECal association
with charged tracks
Photon and Pi0 ID



  

ML training

Simulation 

DAQ &
Offline
Reco

RAW MC EVENTS

MC truth
Unpacked raw hits

ESD

AOD
Unpacked raw hits

LABELED DATA

Unpacked raw hits
Labels



  

Data types

● RAW TIME SLICES (determined by the DAQ)

● FILTERED RAW EVENTS

● AOD

● ESD (= AOD + hits)

● EVGEN (=HepMC?)

● RAW MC EVENTS

● LABELED DATA 

We need the definition of each data type 
and transformations to process one data 
format to another



Draft
AOD/ESD model

Digi = Raw Hit:
● channel id
● Time
● Charge
● event_id
● [mc-truth: 

event, particle]

RecHit
● detector_id
● Position
● Energy deposit
● [mc-truth]

Track:
● charge
● hits[]
● momentum_in_vertex [e, mu, pi, K, p, d?] 

 and covariance
● chi2[]
● ndf[]
● vertex_id
● PID info [de/dx, TOF, AEC]
● association to BBC, ECal, RS
● track states[] in the last and the first track 

point for extrapolation]
● [MC particle id]

MCParticle
● id
● status
● PDG_code
● prod_vtx
● prod_time
● initial_momentum
● mother[]
● daughter_list[]

ECal cluster:
● energy
● position
● barrel/endcap flag
● hits[]
● [MC particle id]

PID info:

De/dx
● prob(particle_type)?
● hits_ids[]
TOF
● prob(particle_type)
● cell_id
● track extrapolation pos in a 

cell
AEC
● has_fired
● cell_id
● track extrapolation pos in 

cell
ECal?
● prob
RS
● prob

RS segment:
● extrapolated length
● number of hits in a cone
● energy_estimate
● ...
● [MC particle id]

Primary/Secondary Vertex:
● id
● is_primary
● position + covariance
● tracks[]
● chi2
● ndf

MCVertex
● id
● position
● MCParticles[]

Every extra byte will become one extra Terabyte per year!

McHit
● geometry
● Position
● Energy deposit
● [mc-truth]
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