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The SPD facility, located at one of the two beam 
intersection points of the NICA collider, was created for a 
comprehensive study of the spin structure of the proton
and deuteron

The main focus will be on the study of 
● polarized gluon component in reactions of 

inclusive charmonium production 
● open charm 
● direct photons 
● other spin-dependent phenomena in 

p-p / d-d collisions

● 𝑆 up to 27 GeV

● L up to 1032 sm−2 s−1

1013 events х 10-15 KB
≈

102 PB/year

SPD experiment
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1013 events
х

10-15 KB
≈

102 PB/year

dropout ~90%
~ 1 - 10 s/event

↓
5 - 60 ∙ 103 CPU

Tasks

↓↓↓
- Testing of application 

software

- Mass modeling

- Processing

- Reprocessing

I II III IV

Motivation for developing the system

Production 
manager 

control panel

Multiple repetitions of similar tasks  
- need for constant collection of parameters to launch tasks  
- need to generate proxy certificates or obtain tokens  
- persistent risk of errors
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Validation

Physicist groups’ convenience

AutomationPrioritization

Monitoring

Overall statistics

Current service concept

Production 
manager 

control panel
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API

SPD-IAM

Technology stack
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• A web application prototype has been developed 

• Implementation of automation scripts 

• Integration with PanDA WMS using JWT

• Logging interactions with PanDA WMS

Work done

o User authentication via SPD-IAM

o Task creation following naming conventions

o Job status tracking with filtering and sorting capabilities

o Configured decorators and middleware

o First version of cloning mechanism
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Create Task

MC DATA

Simulation Reconstruction

Simulation + Reconstruction

Task creation 1/3

- class TaskFormManager defines the set of parameters passed 
to the script
- get_task_creation_env defines environment variables for 
execution
- run_send_task_script initiates the execution of the script, logs, 
passes data necessary for chains
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processing

mass modeling

reprocessing

Testing of application software

storage

User submitted 
parameters

Tasks

Data

Task-dependent 
parameters

Panda_db

Rucio CRIC

Task creation 2/3

Production 
manager 

control panel
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Task creation 3/3

Simulation Reconstruction
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Monitoring

Current tasks

Successful tasks

*Filtering & sorting 
functionality available
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• Successfully processed 
about 400k jobs
across 70 tasks

• Total output datasets volume –
more than 600 TB 

Statistics

RECO

SIMUL

244 TB

356 TB 275

123k

FINISHED

DONE

25

45
SIMUL

RECO

3

67
JINR

RU
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• Second version of cloning mechanism
• Asynchronous task submitting

• Further automation of task creation and validation
• Expansion of job monitoring capabilities
• Extra collection layer for big tasks

Current tasks and upcoming plans



Thanks for 
attention

JINR
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Task content

Modeling and reconstruction are made for р-р collisions with SpdRoot framework.

Framework includes:

At the current stage of development, redundant information about particle interactions within 
the detector is still being retained; this will be subject to future event-size optimization as well 
as optimization during the modeling and reconstruction phases.

PROD2025-001 … PROD2025-009 PROD2025-010 PROD2025-011 … PROD2025-017

MCT, RS, TS, BBC, ZDC, ECal DSSD, TOF, FARICH, RS, TS, BBC, ZDC, ECal

5 – 10 GeV 4 GeV 27 GeV

• geometric description of SPD
detector

• particle propagation with Geant4

• simplified simulation of detector 
response

• reconstruction algorithms
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• MCT - центральный трекер на базе Micromegas для восстановления 
импульса заряженных частиц 

• RS - мюонная система;
• TS - трековая система для идентификации и восстановления импульсов 

заряженных частиц;
• BBC - внутренний и внешний счетчики столкновений для контроля 

поляризации и светимости;
• ZDC* - калориметры нулевых углов по обе стороны установки для 

контроля поляризации и светимости;
• ECal - электромагнитный калориметр для регистрации фотонов;
• DSSD - кремниевый вершинный детектор для реконструкции вторичных

вершин распадов мезонов
• TOF - время-пролетная система для разделения π/K и K/p;
• FARICH - аэрогелевый детектор для разделения π/K и K/p.


