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Introduction: current AMS DAQ scheme

1. Data from sub-detectors are processed by 
data reduction computers, and collected by 
readout computers.

2. After collection and reduction, the data from 24 
ports (JINF, SDR, and JLV1) are combined in DAQ 
computers (JINJ).
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JINJ (from Jiayu Hu)

Introduction: JINJ

Motivation of this study:
 check event size with current data for supporting L0 DAQ scheme development. 

• JINJ buffer size: 24500 bytes.
• To avoid data truncation for heavy nuclei study, more 

than 1 JINJ are used after Feb 26, 2016:



Outline

Event size check:
1. Tracker cluster information 
2. 4 JINJ event size 
3. 24 JINJ ports event size 
4. Sub-Detector event size 
5. Redistribute event to 3 JINJs



Part-1, Tracker Cluster information
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Number of clusters for different Tracker side and layer

Event selection:
1. MIT Fe L1Inner 

selection with           
L1 and Inner Tracker 
Charge > 25.5

2. Run time: 4 JINJs 
period
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Average number of clusters on different layer and side
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Average Edep (MeV) on different layer and side

Edep of the cluster on Track
for each layer and side

Edep of the cluster on Track / Total Edep
for each layer and side



Part-2, 4 JINJ event size



JINJ event size
• Event selection:

1. With only Tracker charge selection (L1 and Inner Tracker Charge > 25.5)
2. Run time: 4 JINJs period
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JINJ event size (L1 and Inner Tracker Charge > 25.5)



JINJ event size
• Event selection (Total events: 320K):

1. MIT Fe L1Inner selection with L1 and Inner Tracker Charge > 25.5
2. Run time: 4 JINJs period
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JINJ event size (Fe L1Inner selection with L1 and 
Inner Tracker Charge > 25.5)
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JINJ pairwise correlation (Fe L1Inner selection with 
L1 and Inner Tracker Charge > 25.5)



Part-3, 24 ports of JINJ 



24 ports of JINJ
(Fe L1Inner selection with L1 
and Inner Tracker Charge > 25.5)
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Zero values :
• SDR-0B 
• SDR-1B 
• JLV1-A 
• SDR-2A 
• SDR-3A 
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24 ports of JINJ: check pairwise correlation 

Highly correlated pairs (|correlation| > 0.7):
1. JINFT-2 and JINFT-6: Correlation = 0.76
2. JINFT-3 and JINFT-7: Correlation = 0.75
3. SDR-0A and SDR-1A: Correlation = 0.88
4. SDR-1A and SDR-2B: Correlation = 0.74
5. JINFT-1 and JINFT-5: Correlation = 0.72
6. SDR-2B and SDR-3B: Correlation = 0.80



24 ports of JINJ: Highly correlated pairs 
(|correlation| > 0.7):

18



JINFR and JINFE pairwise correlation (Events inside 
ECAL)
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Events inside ECAL:
(Tracker track 
extrapolation within
ECAL fiducial volume)



JINFR and JINFE pairwise correlation (Events 
outside ECAL)
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Events outside ECAL:
(Tracker track 
extrapolation outside
ECAL fiducial volume)



Part-4, Sub-Detector event size
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6 subdetectors (Fe L1Inner selection with L1 and Inner Tracker 
Charge > 25.5)

Events inside ECAL :
(Tracker track 
extrapolation within
ECAL fiducial volume)

Events outside ECAL:
(Tracker track 
extrapolation outside 
ECAL fiducial volume)
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6 subdetectors

Events inside ECAL:
(Tracker track 
extrapolation within
ECAL fiducial volume)
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6 subdetectors

Events outside ECAL:
(Tracker track 
extrapolation outside
ECAL fiducial volume)



6 subdetectors: pairwise comparison (Fe L1Inner selection 
with L1 and Inner Tracker Charge > 25.5) 
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Events inside ECAL:

Events outside ECAL:
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Events inside ECAL:

Events outside ECAL:

6 subdetectors: pairwise comparison (Fe L1Inner selection 
with L1 and Inner Tracker Charge > 25.5) 



Part-5, Redistribute event to 3 JINJs



Redistribute event to 3 JINJs (Fe L1Inner selection 
with L1 and Inner Tracker Charge > 25.5)
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Overall event size: JINJ-1 < JINJ-0 < JINJ-2 < JINJ-3.
JINJ-1 event size is smaller, redistribute JINJ-1 event to the other 3 JINJs:

• JINFR-0 → JINJ-0
• JINFR-1  → JINJ-2
• JINFU-0 → JINJ-3
• SDR-2B, SDR-3B→ JINJ-0

4 JINJs
JINJ-1 ports JINJ (from Jiayu Hu)



Redistribute JINJ-1 events to the other 3 JINJs (Fe L1Inner 
selection with L1 and Inner Tracker Charge > 25.5)
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Redistribute JINJ-1 events to the other 3 JINJs:
• JINFR-0 → JINJ-0
• JINFR-1  → JINJ-2
• JINFU-0 → JINJ-3
• SDR-2B, SDR-3B→ JINJ-0

4 JINJs

(Total events: 320K)
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Redistribute JINJ-1 events to the other 3 JINJs:
• JINFR-0 → JINJ-0
• JINFR-1  → JINJ-2
• JINFU-0 → JINJ-3
• SDR-2B, SDR-3B→ JINJ-0

Redistribute JINJ-1 events to the other 3 JINJs



Summary

• In current data, L1 is estimated to have smaller events size than 
the other layers

• JINJ-1 has smaller event size
• Redistribute JINJ-1 events to the other 3 JINJs:  2 of 320k Charge > 

25.5 L1Inner selected events will be truncated in the 3 JINJs



Backups



Event selection
Event selection 

• L1Inner selection without charge cuts
• + L1 Charge and Inner Charge > 26-0.5
• + Run time: 4 JINJs period

33



34

index_to_name = {    0: "JINFT-2", 1: "JINFT-
3", 2: "JINFU-0", 3: "JINFT-0",    4: "SDR-0A", 
5: "SDR-0B", 6: "SDR-1A", 7: "SDR-1B",    8: 
"JINFU-1", 9: "JINFT-1", 10: "JINFR-0", 11: 
"JINFR-1",    12: "JINFE-0", 13: "JINFE-1", 14: 
"JLV1-A", 15: "JLV1-B",    16: "JINFT-4", 17: 
"JINFT-5", 18: "SDR-2A", 19: "SDR-2B",    20: 
"SDR-3A", 21: "SDR-3B", 22: "JINFT-6", 23: 
"JINFT-7"}

JINJ (from Jiayu Hu)



Sub-Detectors

From AMSsoftware: cc/root.C
https://ams.cern.ch/AMS/Analysis/hpl3itp1/root02_v5/html/B1300_patches/html/classDaqEventR.html

SD_id_to_name = {    0: "JINFT", 1: "JINFU", 2: "SDR",     3: 
"JINFR", 4: "JINFE", 5: "JLV1"}

https://ams.cern.ch/AMS/Analysis/hpl3itp1/root02_v5/html/B1300_patches/html/classDaqEventR.html


Cluster 
information in 
NAIA

NAIA::TrTrackPlusData::Nclusters
Total number of tracker clusters for 
each layer, within a given distance 
from the track, for each side.

Nclusters[layer] 
[DistanceFromTrack:: OnTrack][side] 
Nclusters[layer] 
[DistanceFromTrack:: AllLayer][side] 

https://gitlab.cern.ch/ams-italy/naia/-
/blob/master/src/Containers/TrTrackFill.
cpp

https://naia-docs.web.cern.ch/naia-docs/v1.1.1/classNAIA_1_1TrTrackPlusData.html#aa6e663d2f06dd82f7b8bfceff0abfa99
https://naia-docs.web.cern.ch/naia-docs/v1.1.1/classNAIA_1_1TrTrackPlusData.html#aa6e663d2f06dd82f7b8bfceff0abfa99
https://naia-docs.web.cern.ch/naia-docs/v1.1.1/classNAIA_1_1TrTrackPlusData.html#aa6e663d2f06dd82f7b8bfceff0abfa99
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Number of clusters (Fe L1Inner selection with L1 and Inner 
Tracker Charge > 25.5)
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Number of clusters (Fe L1Inner selection with L1 and Inner 
Tracker Charge > 25.5)
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Average number of clusters on each layer
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Average Edep (MeV) on different layer and side

Edep of the cluster on Track
for each layer and side

Total Edep of all clusters except the cluster on Track
for each layer and side
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Average (max_Edep / total_Edep) fraction
Edep of the cluster on Track / Total Edep
for each layer and side
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Average Edep fraction
Second Max Edep / Total Edep of all 
clusters for each layer and side

Second Max Edep / Total Edep of all 
clusters except the cluster on Track
for each layer and side
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Average max cluster to track distance (cm)
(All clusters except the cluster on Track for each layer and side)
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24 ports of JINJ: pairwise comparison (6 of 171 plots)
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