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INTT tracklet is useful for detector performance study

We have to make sure that INTT works properly.

• Looking at distributions by eye is the easiest way. It’s fine to see the 

detector phenomenologically but not so scientific.

• Parameter correlations are easy way to see, but it doesn’t guarantee 

the normality hit by hit.

• Checking dedicated parameters (detection efficiency, MIP, etc.) is a 

very reliable way to see healthiness of the detector.

• Tarcklet finding is the ultimate tool for tracking detectors to confirm 

whether the detector takes real hits.

The great demonstration has already been performed by Hinako, 
and the study got some preliminary plots. 

We have to maintain/update this activity to check the detector 
performance. I inherited Hinako’s codes to make tracklets using 
the streaming data.


Note: We have to rely on it at least for local runs as other detectors were 
not run. Local runs are the ones we are interested in.


Jamie’s slide shown at 
the RHIC/AGS meeting →

https://indico.bnl.gov/event/22687/


Analysis: Starting point
See the analysis note for the details.

Remarkable points:


• Only INTT data was used. No GL1 match required.

• Hot channel rejection is done by Jaein’s module + some 

modification. I’ll use the latest version.

• Vertex determination is done by Takashi’s modules.

• not all


As a demonstration, I reproduced Hinako’s event 
display (Run 41981, event 56). Mine looks consistent 
with hers.

Hinako’s

Genki’s

https://sphenix-invenio.sdcc.bnl.gov/me/requests/592c12ff-01a8-4ee5-bd5b-6d4d3796892f
https://github.com/sPHENIX-Collaboration/INTT/tree/main/general_codes/hachiya/INTTVtx


Analysis: What to (can) be done
• Event display:


- Confirmation whether INTT takes real hits properly

- Recent triggered runs and streaming runs.

- Very urgent


• MIP: 

- DAC distribution of INTT clusters that associated to INTT tracklets as a function of tracklet angles

- MIP position might be changed by radiation damage. We have to monitor it if the results are precise 

enough.

- It can be shown in HardProbe 2024 (late Sep.) and the JPS meeting.


• Detection efficiency:

- Enabled if an additional point is given from other detector.

- Ryota may work on it?


• Timing scan analysis

- Timing performance analysis eventually uses hits associated to INTT tracklets to reject noise for the 

best estimation of the performance.

• etc.

MIP with AuAu by Misaki

https://sphenix-invenio.sdcc.bnl.gov/uploads/sgm9z-xj268


Analysis: Extended readout data & streaming data
• With the current definition of an event, 


- triggered data: no problem

- extended readout data: triggered collision and collisions happen in the extended readout time are 

included

- streaming data: collisions happen in a single RHIC turn (120 BCO, 111 bunch crossing) are included


• Collisions need to be separated. It’s necessary to confirm validity of our streaming data, so 
I’m working on it though it’s not easy…

Single collision Multiple collisions

OH, NO😖



Analysis: MIP analysis
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• We are also interested in MIP peak. We confirmed it with test beam data and Au+Au data 
last year very nicely, but no dedicated study has been made with data this year.


• There are 2 ways to see a MIP peak

- use DAC scan data: The best way but a decent effort is needed

- check adc of TrkrCluster: Noise rejection and track angle selection are mandator

DAC scan with 3rd test beam data by Yuka
ADC distribution with track θ selection


with 2023 AuAu data by Misaki

Raw hit’s ADC of 2023 
AuAu (run 20869)



Analysis: MIP: DAC configuration
• Originally, the DAC configuration is well planned, 

and the one was used in 2023.

• Due to higher noise condition, which should come 

from out of INTT, we changed the DAC 
configuration. We modified it again for streaming 
readout mode.


• Currently, the INTT decoder 
(InttCombinedRawDataDecoder) uses the original 
DAC configuration.


• We should be able to modify the DAC configuration 
by giving CDB file.

DAC config 2023

DAC Value
0 15
1 30
2 60
3 90
4 120
5 150
6 180
7 210

DAC config 2024

DAC Value
0 30
1 45
2 60
3 90
4 120
5 150
6 180
7 210

DAC config 2024 

DAC Value
0 35
1 45
2 60
3 90
4 120
5 150
6 180
7 210

for streaming mode



Analysis: MIP: DAC configuration
• We can generate a CDB file for DAC calibration using InttDacMap in coresoftware/offline/

packages/intt.

• I made 3 CDB files:


- 2023 default: /sphenix/tg/tg01/commissioning/INTT/data/CDB_files/2023/dac_map/
cdb_intt_dac_15_30_60_90_120_150_180_210.root


- 2024 default: /sphenix/tg/tg01/commissioning/INTT/data/CDB_files/2024/dac_map/
cdb_intt_dac_30_45_60_90_120_150_180_210.root


- 2024 Streaming readout (current): /sphenix/tg/tg01/commissioning/INTT/data/CDB_files/2024/dac_map/
cdb_intt_dac_35_45_60_90_120_150_180_210_streaming.root

• The macro to make them: 

- /sphenix/tg/tg01/commissioning/INTT/work/genki/analysis/dac_map/make_dac_map.cc


• I tested a CDB file, but no adc TrkrHit is affected… Why?

A part of Fun4All macro to generate a DST 
containing TrkrHit using InttRawHit.

ADC of some TrkrHit. There are some 15. 
It means the DAC configuration wasn’t changed.



Analysis: MIP: Let’s go anyway
• I checked DAC distribution with incorrect DAC configuration. It may be fine to see MIP peaks.

• Run: 41981

• #event: 10k

• Cut


- Noisy channel rejection

- BCO difference cut: Only the peak in the BCO diff distribution

- Clusters only on the inner barrel were used (meaningless but I didn’t have time) 

- | zvtx | < 23 cm

- clusters with (DAC=210 AND cluster size =1) are not used. They are overflow bin entries.

- Clusters associated with Hinako’s tracklets are used
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NOT CALIBRATED



Analysis: MIP: Let’s go anyway

0 100 200 300 400 500 600
DAC

0

200

400

600

800

1000

En
tri

es

Top_pm5
Entries  2634
Mean    124.7
Std Dev     91.95
Underflow       0
Overflow       32

 / ndf 2χ  191.4 / 17
Constant  98.9±  3291 
MPV       1.01± 89.16 
Sigma     0.54± 23.15 

DAC distribution
Top_pm5

Entries  2634
Mean    124.7
Std Dev     91.95
Underflow       0
Overflow       32

 / ndf 2χ  191.4 / 17
Constant  98.9±  3291 
MPV       1.01± 89.16 
Sigma     0.54± 23.15 

DAC distribution

Ang40_45
Entries  4361
Mean    130.6
Std Dev      91.6
Underflow       0
Overflow       45

 / ndf 2χ  460.1 / 17
Constant  112.4±  4764 
MPV       0.93± 97.08 
Sigma     0.47± 25.78 

Ang40_45
Entries  4361
Mean    130.6
Std Dev      91.6
Underflow       0
Overflow       45

 / ndf 2χ  460.1 / 17
Constant  112.4±  4764 
MPV       0.93± 97.08 
Sigma     0.47± 25.78 

Ang30_35
Entries  5270
Mean    137.7
Std Dev     95.61
Underflow       0
Overflow       56

 / ndf 2χ  602.8 / 17
Constant  113.6±  5081 
MPV       0.99± 99.97 
Sigma     0.53± 29.16 

Ang30_35
Entries  5270
Mean    137.7
Std Dev     95.61
Underflow       0
Overflow       56

 / ndf 2χ  602.8 / 17
Constant  113.6±  5081 
MPV       0.99± 99.97 
Sigma     0.53± 29.16 

0 100 200 300 400 500 600
DAC

0

0.05

0.1

0.15

0.2

0.25

0.3

En
tri

es

Top_pm5
Entries  2634
Mean    124.7
Std Dev     91.95
Underflow       0
Overflow   0.0123

 / ndf 2χ  191.4 / 17
Constant  0.038± 1.265 
MPV       1.01± 89.16 
Sigma     0.54± 23.15 

DAC distribution
Top_pm5

Entries  2634
Mean    124.7
Std Dev     91.95
Underflow       0
Overflow   0.0123

 / ndf 2χ  191.4 / 17
Constant  0.038± 1.265 
MPV       1.01± 89.16 
Sigma     0.54± 23.15 

DAC distribution

Ang40_45
Entries  4361
Mean    130.6
Std Dev      91.6
Underflow       0
Overflow   0.01043

 / ndf 2χ  460.1 / 17
Constant  0.025± 1.104 
MPV       0.91± 97.08 
Sigma     0.45± 25.78 

Ang40_45
Entries  4361
Mean    130.6
Std Dev      91.6
Underflow       0
Overflow   0.01043

 / ndf 2χ  460.1 / 17
Constant  0.025± 1.104 
MPV       0.91± 97.08 
Sigma     0.45± 25.78 

Ang30_35
Entries  5270
Mean    137.7
Std Dev     95.61
Underflow       0
Overflow   0.01074

 / ndf 2χ  602.8 / 17
Constant  0.0218± 0.9745 
MPV       0.99± 99.97 
Sigma     0.53± 29.16 

Ang30_35
Entries  5270
Mean    137.7
Std Dev     95.61
Underflow       0
Overflow   0.01074

 / ndf 2χ  602.8 / 17
Constant  0.0218± 0.9745 
MPV       0.99± 99.97 
Sigma     0.53± 29.16 

Normalized version by their area

- 

- 

-

85∘ < |θ | < 90∘

40∘ < |θ | < 45∘

30∘ < |θ | < 35∘

80− 60− 40− 20− 0 20 40 60 80
θ

0

100

200

300

400

500

600En
tri

es

 distributionθ
theta

Entries  61553
Mean  0.2425− 
Std Dev     49.77
Underflow       0
Overflow       99

 distributionθ

 distributionθINTT

horizontal
↓

50− 40− 30− 20− 10− 0 10 20 30 40 50
 (cm)vtxz

0

200

400

600

800

1000

1200

1400

1600

1800

2000En
tri

es

 distributionvtxz
z_vertex

Entries  73176
Mean  1.652− 
Std Dev     15.76
Underflow     718
Overflow      519

 distributionvtxz

 distributionzvtx
←verticalvertical→

- : MPV = 89

- : MPV = 97

- : MPV = 100

85∘ < |θ | < 90∘

40∘ < |θ | < 45∘

30∘ < |θ | < 35∘

The MPV values are not so reliable, 
but they depends on θ.

NOT CALIBRATED
NOT CALIBRATED

2023



Summary
• INTT tracklet is vital tool for the INTT group to evaluate the detector performance.

• I successfully reproduced Hinako’s event display.

• Some implementations are needed to apply it to the extended data and the streaming 

data.

• MIP peak could be found using INTT clusters associated with INTT tracklet.

• CDB files for DAC calibration were produced.

• Investigation of DAC calibration is necessary.



backup



Analysis: MIP: Which theta is acceptable?
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θINTT ≡ arctan (slopezr)

θmin = arctan ( 10cm
40cm ) ×

180∘

π
= 14∘


