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Introduction: current AMS DAQ sch‘weme

Fast Trigger 03— JLV1

SFET/SFEC

SFET/SFEC

SFET/SFEC

SFET/SFEC

NN NN

EDR

EDR

RDR

RDR

TOF-ACC electronics

UDR

T I\ m

UDR

AMS on ISS
3 Trigger (JLV1)
£
Detectors Data Reduction Readout ?’*fv
TRD |«» TRD (UDR) — TRD (JINF-U) (¢
TOF+ACC [4={ TOF+ACC (SDR) [{fme——rite > pAq || &ﬁ';l?taet;
Tracker '<-> Tracker (TDR) Tmi’Tracker (JINF-T) [ ((:J(I)r:'.:? 4x[4] (JMDC)
&
RICH |« RICH (RDR) [¢—t===—d RICH (JINFR) [$rm
ECAL |«»{ ECAL (EDR) = ECAL (JINF-E) [¢——10

2x[4]

1. Data from sub-detectors are processed by
data reduction computers, and collected by
readout computers.
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2. After collection and reduction, the data from 24
ports (JINF, SDR, and JLV1) are combined in DAQ
computers (JINJ).



Introduction: JINJ

* JINJ buffer size: 24500 bytes.
 To avoid data truncation for heavy nuclei study, more
than 1 JINJ are used after Feb 26, 2016:

Run and Time Selection

13056853512
1311258168
1385487767
1456503197
1582034309
1582037855
1620025528
1635856717
1675341999

May 20/2011
Jul 2172011

Major changes of the detector configurations
1 JINJs, ACC<5 for HZ trigger

change Tracker DAQ: second step calibration (big efficiency increase)

Nov 26/2013 change TOF configuration and HV: UTOF (50,51) to A side, LTOF (52,53) to B side

Feb 26/2016
Feb 18/2020
Feb 18/2020
May 03/2021
Nov 02/2021

Feb 02/2023

2 JINJs, ACC<8 for HZ trigger
4 JINJs, ACC<8 for HZ trigger
4 JINJs, no ACC constraint for HZ trigger
polarization-photon trigger, 4 JINJs, ACC<8 for HZ trigger
4 JINJs, no ACC constraint for HZ trigger
4 JINJs, ACC<8 for HZ trigger

+ A few runs between [1305853512, 1456503197) with 2JINJs

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

new JINJ-0

daqjlen[16] JINFT-4
daqjlen[17] JINFT-5
daqjlen[22] JINFT-6
Namégilen(23] JINFT-7

JINJ-1

JINFR-0 [10]
JINFR-1 [11]
SDR-2A [18]
SDR-2B [19]
SDR-3A [20]
SDR-3B [21]
JINFU-0 [2]
JLVI-A 114

JINJ-2

JINFE-O [12]
JINFE-1 [13]
SDR-0A [4]
SDR-0B [5]
SDR-0A [6]
SDR-0B [7)
JINFU-1 [8]
JLV1-B [15)

JINJ-3

JINFT-0 dacjleni®]
JINFT-1 dagjlen]

JINFT-2 daqnenz
JINFT-3 dagjlen({]

Current (4 JINJs) JINJ-0
JINFT-4

JINFT-5

JINFT-6

Names JINFT-7

JINJ-1

JINFR-0
JINFR-1
SDR-2B
SDR-3B
JINFU-0

JINJ-2

JINFE-O
JINFE-1
SDR-0A
SDR-1A
JINFU-1
JLV1-B
JINFT-3

JINJ-3

JINFT-0
JINFT-1
JINFT-2

18.02.2020

JINJ (from Jiayu Hu)
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Outline

Event size check:

1.

S

Tracker cluster information
4 JINJ event size

24 JINJ ports event size
Sub-Detector event size
Redistribute event to 3 JINJs



Part-1, Tracker Cluster information



Number of clusters for dlfferent Tracker S|de and layer
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Average number of clusters on different layer and side

Side-X: NClusters
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Average Edep (MeV) on different layer and side

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

Side-X: ClustersEdep
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Part-2, 4 JINJ event size



JINJ event size

e Event selection:

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

* Event selection (Total events: 320K):
1. MIT Fe L1Inner selection with L1 and Inner Tracker Charge > 25.5

2. Runtime: 4 JINJs period
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JINJ pairwise correlation (Fe L1Inner selection with
L1 and Inner Tracker Charge > 25.5)

Pearson Correlation Matrix
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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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24 ports of JINJ: check pairwise correlation
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Highly correlated pairs (Jcorrelation| > 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
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24 ports of JINJ: Highly correlated pairs
(|correlation| > 0.7):
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JINFR and JINFE pairwise correlation (Events inside
ECAL)
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JINFR and JINFE pairwise correlation (Ev

outside ECAL)

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

SubDetector not pass ECAL selection
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Part-4, Sub-Detector event size



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)

SubDetector pass ECAL selection:
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6 subdetectors

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

JINFE JINFR SDR JINFU JINET

V1

Pearson Correlation Matrix (events pass ECAL selection)
Rl i

i | 1 1 Il i 1 l 1 il I i ] i i I i
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6 subdetectors

Pearson Correlation Matrix (events not pass ECAL selection)
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6 subdetectors: pairwise comparison (Fe L1Inner selection
with L1 and Inner Tracker Charge > 25.5)

SubDetector pass ECAL selection

Events inside ECAL:

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

SubDetector pass ECAL selection

Events inside ECAL:

Events outside ECAL:
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Part-5, Redistribute event to 3 JINJs



Redistribute event to 3 JINJs (Fe L1Inner selection
with L1 and Inner Tracker Charge > 25.5)

JINJ-1 ports

4 JINJs JINJ (from Jiayu Hu)
' | ! ! ! | ' ! ! I ! ! ! | ! ! | ! ! b
:: JINJ-O 1 JINFR-0 ] new JINJ-0 JINJ-1 JINJ-2 JINS-3
] 104 = dagjlen(16] JINFT-4 JINFR-O[10] JINFE-0 [12] JINFT-O dajlen
:: JINJ-1 ’ .“-\ 1 JINFR-1 E daqjlen[17] JINFT-5 JINFR-1[11] JINFE-1 (23] JINFT-1 daqneng
I 1  dagieen (22] JINFT-6 SDR-2A[18] SDR-OA [4 JINFT-2 dagjlen
: JINJ-2 E 103 JINFU-O ] Narvésilen(23] JINFT-7 SDR-2B [29] SDR-OB [5] JINFT-3 da:jlenm
] SDR-3A [20] SDR-OA [6]
:: JINJ-3 : _.UE’ 1 SDR-2B ] SDR-3B [21] SDR-0B 7]
] JINFU-0 [2) JINFU-1 (8]
: q>) 102 SDR-3B . JWV1-A 147 JLWV1-B [15]
I w E
1 ]
! 1o 1 T T T —
I Current (4JINJs)  JINJO JINJ-L JINS-2 JINJ-3
1 ] JINFT-4 JINFR-0 JINFE-O JINFT-0
] 0 JINFT-5 JINFR-1 JINFE-1 JINFT-1
| B : | - 10°F % "N 3 JINFT-6 SDR-28 SDR-0A JINFT-2
L. .. . . e Names JINFT-7  SDR-3B SDR-1A
6000 12000 18000 24000 30000 0 2000 4.000 6000 8000 NS AN
Event Size (Bytes) Event Size (Bytes) INFT3

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-O
* JINFR-1 = JINJ-2
* JINFU-0 - JINJ-3
« SDR-2B, SDR-3B—> JINJ-0
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Redistribute JINJ-1 events to the other 3 JINJs (Fe L1Inner
selection with L1 and Inner Tracker Charge > 25.5)

4 JINJs

JINJ-0

104 D E

1 JINJ-1

103 [ J|NJ-2 -

4;_': 1 JINJ-3
I%’ 102

0 6000 12000 18000 24000 30000
Event Size (Bytes)
(Total events: 320K)

Redistribute JINJ-1 events to the other 3 JINJs:
* JINFR-0 -2 JINJ-0
* JINFR-1 = JINJ-2
* JINFU-0 - JINJ-3
« SDR-2B, SDR-3B—> JINJ-0

104 [} new JINJ-0 -
Ir | new JINJ-2 |
103 ] new JINJ-3 3
9 : ]
c |
L%J 102 : 3
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10! i
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100 | .
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Event Size (Bytes)
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Redistribute JINJ-1 events to the other 3 JINJs
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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
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Summary

* |[n 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

Run and Time Selection

Major changes of the detector configurations

1305853512 May 20/2011 1 JINJs, ACC<5 for HZ trigger

1311258168  Jul 21/2011 change Tracker DAQ: second step calibration (big efficiency increase)
1385487767 Nov 26/2013 change TOF configuration and HV: UTOF (50,51) to A side, LTOF (52,53) to B side
1456503197 Feb 26/2016 2 JINJs, ACC<8 for HZ trigger

1582034309 Feb 18/2020 4 JINJs, ACC<8 for HZ trigger

1582037855 Feb 18/2020 4 JINJs, no ACC constraint for HZ trigger

1620025528 May 03/2021 polarization-phaton trigger, 4 JINJs, ACC<8 for HZ trigger
1635856717 MNov 02/2021 4 JINJs, no ACC constraint for HZ trigger

1675341999 Feb 02/2023 4 JINJs, ACC<8 for HZ trigger

+ A few runs between [1305853512, 1456503197) with 2JINJs
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JINJ (from Jlaxu Hu}

JINJ-0

daqjlen[16] JINFT-4
dagjlen[17] JINFT-5
dagjlen[22] JINFT-6
Namé&silen[23] JINFT-7

__0id (2JINs) JIN)-1 N2

Current (4 JINJs)

Names

JINJ-0

JINFT-4
JINFT-5
JINFT-6
JINFT-7

JINJ-1

JINFR-0 [10]
JINFR-1 [11]
SDR-2A [18]
SDR-2B [19]
SDR-3A [20]
SDR-3B [21)
JINFU-0 [2]

JLV1-A 14

JINJ-1

JINFR-0
JINFR-1
SDR-2B
SDR-3B
JINFU-0

JINJ-2

[12]
INFE-1 [13]
SDR-0A [4]
SDR-0B (5]
SDR-0A [6]
SDR-0B (7
JINFU-1 [8]
JLV1-B [15]

JINJ-2

JIINT K~ A

JINFU-1
JLV1-B
JINFT-3

JINJ-3

JINFT-0 daqjlen{®
JINFT-1 dagjlen

JINFT-2 daquenz
JINFT-3 daajlen(]

JINJ-3

JINFT-0
JINFT-1
JINFT-2

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"}

18.02.2020
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Sub-Detectors

From AMSsoftware: cc/root.C
https://ams.cern.ch/AMS/Analysis/hpl3itp1/root02 v5/html/B1300 patches/html/classDagEventR.html

1864 // JINJ slaves for each subdetect.: JINFT JINFU SDR JINFR JINFE JLV1
1865 unsigned int DagEventR::slaves[6]={ 9xc3020b, 0x000104, Ox3c0O0f0, OxP0OCOO, OXx003000, Ox0OCOOO };

12831 unsigned int DagEventR::SDLengthU(int i){
12832 unsigned int length=0;

12833  if (i<@]||i»>=6) return length;

12834  for(int k=0;k<24;k++)

12835 if (slaves[i]>>k&1)
12836 length += JLength[k];
12837 return length;

12838 }

SD_id_to_name ={ O0:"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

if (lcluster || cluster->GetLayerJ() != jlLayer)
continue;

C lUSte r float edep = 1000 * cluster->GetEdep();

if (cluster == trackClusterPtrX) {

[ J [ J [ ]
NClusters[jlLayer - 1][DistanceFromTrack::0nTrack][Side: :X]++;
I n O rI I la IO n I n ClustersEdep[jLayer - 1][DistanceFromTrack::0nTrack][Side::X] += edep;

continue;

}
NAIA if (cluster == trackClusterPtrY) {
NClusters[jLayer - 1][DistanceFromTrack::0nTrack][Side::Y]++;

ClustersEdep[jLayer - 1][DistanceFromTrack::0nTrack][Side::Y] += edep;

continue;
}
NAIA::TrTrackPlusData::Nclusters if (edep < noiseThreshold)
Total. number Of tracker ClUSterS for continve; // apply a threshold to account for noise
each layer, within a given distance // Deal with multiplicities: Choose closest to track

float clusterDistanceToTrack = std::numeric_limits<float>::max();
for (int im = 0; im < cluster->GetMultiplicity(); dim++) {
AMSPlaneM pl_mult = cluster->GetGCoordN(im);

TVector3 mglob_mult = pl_mult.getMGlobal();

from the track, for each side.

Nclusters[layer]
[DistanceFromTrack:: OnTrack][side] clusterDistancefoTrack =
std::min(clusterDistanceToTrack,
h‘(Ell]E;tGErSS[lii)lfir] fabs(static_cast<float>(fitcoo[cluster->GetSide()] - mglob_mult[cluster->GetSide()])));

[DistanceFromTrack:: AllLayer][side] ’

Side side = cluster->GetSide() == 0 ? Side::X : Side::Y;

NClusters[jlLayer - 1][DistanceFromTrack::AllLayer][side]++;
. ; i ia/_ ClustersEdep[jLayer - 1][DistanceFromTrack::AllLayer][side] += edep;
https://gitlab.cern.ch/ams-italy/naia/ ittt o Moo B ey

/blob/master/src/Containers/TrTrackFill. MaxClusterEdep[jLayer - 1][side] = edep:

MaxClusterDistance[jLayer - 1][side] = clusterDistanceToTrack;

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

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
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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
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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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