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Chinese Ground-leg & transfer to Europe
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Space Science Data Center
CAS/PMO (Purple Mountain 
Observatory)

Science data (2a) w Rucio
CNAF

MC simulations w rsync

Geneva

1. 2a skimming 
2. 2a ML tracking in 

'friend trees’ 
3. MC production

Recas

1. Xrootd redirector
2. MC production

Europe:



DAMPE data path

• Flight data handling reconstruction is done in the PMO cluster 
(updated in 2025 to 7088 cores)

• MC production is done in China and Europe (mainly CNAF and ReCaS
Bari with smaller samples at UniGe)

• FlightData transfer China → Europe is based on Rucio from last year 
• Bidirectional MC transfer China Europe is based on manual rsync

(handled by the Geneva group)
• Data transfer Italy Geneva is based on rsync
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Rucio Current Status

Rucio Current Status
- Used tools: gfal, FTS, WebDAV, RUCIO

- RUCIO tool is online and now working stably
- The WebDAV storage at PMO is working which

is used to copy data form PMO main site
- RUCIO control the FTS tool to transfer data

from PMO to CNAF

- Most of the steps are upgraded from manual
works to automatic ones through crontab jobs

PMO main site
PMO

WebDAV storage

2A & 1F

CNAF
WebDAV storage

2A & 1F

gfal-copy FTS, RUCIO

CNAF User
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Control

This work is done by Chengming Liu (INFN Pg) 
with supports from: 
PMO: Jing Xu
INFN: Diego Ciangottini,
CNAF: Andrea Rendina, Lucia Morganti And
others



MC computing model

• MC production workflow manger installed on a Geneva VM
• It handles simulations on all the three European systems (@ CNAF 

with a golden account from the beginning of 2025
• Continuous submissions thanks to a two weeks shifter system
• Until few months ago all of the MC simulations were based on Geant 

+ custom simulations (digitization, …)
• Some Recent MC simulations @ CNAF are based on Fluka (P. Savina & 

Z. Xiong)
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Data access and user analysis

• China and Europe essentially decoupled for connection limitations
• Bi-weekly meetings for sharing results and updates
• In Europe, MC and flight data are accessible via an XRootD federation 

(UniGE, CNAF and ReCaS) with XRootD redirector at ReCaS
• The data analysis is done “locally” or using CNAF resources
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EU Computing resources
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Name Location HPC 
system

2026 Usage Completed MC Jobs

INFN 
CNAF

Bologna Condor Pledge 27.3K HS 170k sim jobs 2x Extra pledge 
obtained from may 
2026 to mid july

ReCaS Bari Condor 7,2M Wall Clock Time ( from 
10,8M WCT in 12 m)  for 
simulations

211k sim jobs • As-Is / Non-
Renewable 
Infrastructure

• Files stored on 
xrootd with 
redirector on Recas

UniGE
Baobab

Geneva SLURM • 2.2M cpu hours for analysis, 
reconstruction and skimming

• 1.6M MC production. 

69k sim jobs

03/08/2026
47k cores available across 5 different Chinese sites (30k of them are rented)



Recas Resources
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Thanks to Alessandro Italiano
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As-Is / Non-Renewable 
Infrastructure



People
• Coordinator: Francesco de Palma (Ass. Prof., Lecce)
• MC Reconstruction & Transfer: Paul Coppin (Researcher, Geneva)
• Data Transfer:

• Chengming Liu (PostDoc, Perugia) 2A data transfer with Rucio (https://rucio.cern.ch/ )
• Database operations, resource management: Paul Coppin (Researcher, 

Geneva);
• 2026 Shifters: Claudio Brugnoni (PostDoc, EPFL), Irene Cagnoli (PhD, GSSI), 

Elisabetta Casilli (PostDoc, GSSI), Sara Fogliacco (PhD, GSSI), Pierpaolo Savina 
(Researcher, GSSI), Irwin Tay (PhD, EPFL), Zheng Xiong (PostDoc, GSSI).

• Small but extremely motivated group of shifters, they keep the MC 
production going and suggest the simulation needs.

F. de Palma @ Referaggio Risorse Calcolo 2026 1303/08/2026

https://rucio.cern.ch/


High energies requests:

• The FLUKA samples already have Geant counterparts generated in China
• Maintain uniform MC statistical error across all species, independently of absolute flux.
• Smaller quantities will make hard to generate a reliable smearing matrix 
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Particle / energy range Target (M) Status Kind

Ne20  > 1 PeV 1 Missing Geant & Fluka

Mg24  > 1 PeV 1 Ongoing Geant(@250k) Geant & Fluka

Si28  > 1 PeV 1 Missing Geant & Fluka

P > 1 PeV 1 Missing Fluka

He > 1 PeV 1 Missing Fluka

C > 1 PeV 1 Missing Fluka

O > 1 PeV 1 Missing Fluka

Fe > 1 PeV 1 Missing Fluka
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MC computational Statistics @ CNAF
• From the initial partial sample, Mg24 (1–5 PeV) with Geant takes 8 hours to simulate on 1 CPU.
• With the current pledge (27.3 k HS06), we could simulate 240k events in a month assuming 100% 

efficiency, reaching the target of 1M events in 4–5 months.
• From an initial small test sample, He4 (1–5 PeV) with Fluka takes 20–30 min to simulate on 1 CPU; 

1M events can be reached in 10 days. We could use other servers for these faster samples.
• These simple calculations assume 100% efficiency (zero deadtime); real efficiency will be lower.
• Assuming only the production of Ne20, Mg24, and Si28 at CNAF with Geant and Fluka under near-

perfect efficiency, it would take 5 × 3× 2 = 30 months with the current pledge.
• Doubling the pledge would allow us to complete these simulations (and the publication) in just 

over a year.
• Next years proceed with the FLUKA effort on other heavy elements.
• These simulations are complementary to the Chinese effort.
• Below 1 PeV Range: The situation improves substantially, with the Mg rate reaching ~ 1M 

events/month between 500 TeV and 1 Pe
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Estimate done with the help from E. Casilli & P. Savina & Z. Xiong
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CNAF
Resources usage in 1y
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MC disk statistics and request @ CNAF
• We used 140 TB over the past year and are currently requesting an 

additional 150 TB of storage.
• This request might still fall short of actual needs if the resource pledge is 

increased.
• Final storage requirements also depend on the volume of MC data 

simulated in China.
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Recent results
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proton helium

carbon oxygen

iron

FLUKA simulations are needed for hadronic model 
uncertainties estimation
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Future simulations

• Listed simulations will let us complete many INFN led ongoing analysis 
(e.g. intermediate-mass cosmic ray nuclei, the all-particle energy 
spectrum,..)

• Lower-energy simulations can be shared with other sites, but they 
remain essential for ongoing work and still require significant 
computing resources.

F. de Palma @ Referaggio Risorse Calcolo 2026 1903/08/2026


	DAMPE computational resources
	DAMPE collaboration
	Chinese Ground-leg & transfer to Europe
	DAMPE data path
	Rucio Current Status
	MC computing model
	Data access and user analysis
	EU Computing resources
	Recas Resources
	People
	High energies requests:
	MC computational Statistics @ CNAF
	CNAF�Resources usage in 1y
	MC disk statistics and request @ CNAF
	Recent results
	Future simulations

