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SSS: ID40.1m

AS: ID35.4m

Calibration

Central detector
• Steel structure (SSS)
• Acrylic sphere(AS) +
20kt Liquid scintillator
• 17612 20” PMT (LPMT)
• 25600 3’’ PMT (SPMT)

VETO system
Top Tracker
Water Cherenkov 
with 2400 20’’ PMT
Earth Magnetic 
Field shielding coils

Pool’s depth: 44m
Water depth and 
diameter: 43.5m

JUNO Detectors

◼ 20’’ LPMT data

• 3 channels/UWB for LPMTs of CD and WP : ~6800 UWBs

• CD waveform data rate with hardware trigger: 

18000 * 1GHz sample * 2 Bytes *1us window  *1kHz trigger rate = 36GB/s 

• CD trigger-less TQ data rate:  18000 * 30kHz dark rate * 16 Bytes = 8.5GB/s

◼ 3’’ SPMT data

• 128 channels/UWB for SPMTs: 200 UWBs

• Trigger-less TQ data rate:  

500Hz dark rate * 25000 * 30 Bytes = 375MB/s
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JUNO Data Flow Software:

• Data Readout（ROS）

• Data Assembler（DA）

• Data Processer（DP）

• Data Storage（DS）

• Data Flow Manager（DFM）

Design and Development of JUNO DAQ Data Flow Software
Chao Chen, Yu Peng, Tingxuan Zeng, Shuihan Zhang, Yinhui Wu, Hangchang Zhang, Zezhong Yu, Xu Zhang , Minhao Gu, Xiaolu Ji, Fei Li, Kejun Zhu

Plugin-based module design
• Different readout electronics use 

different readout modules

• Different online processing uses 

different algorithm modules



40GB/s dummy waveform readout Test

60GB/s dummy waveform readout 
Test

Bandwidth during JUNO onsite test

Mix dummy data readout test

The current version of JUNO data flow software supports readout and processing of waveform

and T/Q data for both CD and WP detectors, as well as global trigger data. The on-site detector

integration has begun, and the software is currently able to support trial operation.

The main focus of the subsequent work is the upgrade of high availability for the data stream.
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Achieved Results

Meets the requirement for 40GB/s data acquisition and 50% redundancy performance


