
#INTT cluster distribution using 
MDC2 minimum bias MC data


—Part 4—
Genki Nukazuka (RIKEN)

• Part 1

• Part 2

• Part 3

https://indico.bnl.gov/event/24085/
https://indico.bnl.gov/event/24122/
https://indico.bnl.gov/event/24260/


Status
Truth zvtx distribution was analyzed.

The selection of zvtx didn’t greatly increase the ratio of #INTT cluster/event.

MBD trigger needs to be simulated.

Ratio of #INTT cluster/event = 0

as a function of zvtx

↑

15% is almost minimum

MC truth zvtx (cm) #primary particle / event distribution

Can such events 
fire MBD trigger?



MimimumBiasDetector
• 2 sets of Cherenkov counter locating forward region 

 (3.51<|η|<4.61)

- It consists of a quartz radiator and PMTs.

- It was used as BeamBeamCounter in the PHENIX era.

- Timing resolution: 120 ps. The difference in detection timing between 

the north and south gives z coordinate of collisions.

- It provides minimum bias trigger


• Information: PHENIX web, NIM paper, MBD review

https://www.phenix.bnl.gov/detectors/bbc.html
https://www.sciencedirect.com/science/article/pii/S0168900202019563
https://indico.bnl.gov/event/5961/contributions/27578/attachments/22365/31533/MBD_PD2.pdf


MBD data analysis
• Though I’m not quite sure how to analyze MBD data, I tried to guess.

• In the MDC2 minimum bias data, for example, 


- /sphenix/lustre01/sphnxpro/mdc2/pythia8_pp_mb/nopileup/mbdepd/run0011/
DST_MBD_EPD_pythia8_pp_mb-0000000011-00000.root


there are some nodes related to MBD



MBD data analysis: 
MbdPmtContainer
• A container class to access MbdPmtHit
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MBD data analysis: 
MbdPmtContainer
• A container class to access MbdPmtHit

MbdPmtHit
• It contains charge and timing information

MbdGeom
• We can get position information (x, y, z, r, φ, arm) of MBD PMT



MBD data analysis: 
PMT level analysis
• I learned Ejiro’s codes to use those 3 classes.

• 1M minimum bias MC events were analyzed

https://github.com/sPHENIX-Collaboration/analysis/tree/master/MBDinfo
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• 1M minimum bias MC events were analyzed

Charge measured by PMT#0

(r=13.014552, φ=2.8081204, south)
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MBD data analysis: 
PMT level analysis
• I learned Ejiro’s codes to use those 3 classes.

• 1M minimum bias MC events were analyzed
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MBD data analysis: 
PMT level analysis
• I learned Ejiro’s codes to use those 3 classes.

• 1M minimum bias MC events were analyzed

Charge measured by PMT#0

(r=13.014552, φ=2.8081204, south)

No cut
Entries  1000000

Mean    942.9

Std Dev     772.3

Underflow       0

Overflow        0
Integral   1e+06

0 2000 4000 6000 8000 10000

1

10

210

310

410

510 Entries  1000000

Mean    942.9

Std Dev     772.3

Underflow       0

Overflow        0
Integral   1e+06

mbd_q

Entries  1000000

Mean    403.9

Std Dev     451.3

Underflow       0

Overflow        0
Integral   1e+06

Entries  1000000

Mean    403.9

Std Dev     451.3

Underflow       0

Overflow        0
Integral   1e+06

Entries  1000000

Mean      539

Std Dev     616.1

Underflow       0

Overflow        0
Integral   1e+06

Entries  1000000

Mean      539

Std Dev     616.1

Underflow       0

Overflow        0
Integral   1e+06

Charge distribution

- all

- North

- South

OK, then, how can I simulate the MBD trigger?

MIP-like peak

↓

https://github.com/sPHENIX-Collaboration/analysis/tree/master/MBDinfo


MBD data analysis: 
MbdOut
• I could find no explanation about this class.

• Judging from its member functions, this class provides analysis 

results using MBD data. We can get

- zvtx, error of zvtx

- t0, error of t0

- #fired PMT

- charge



MBD data analysis: 
MbdOut
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MC truth

zvtx distribution using valid events.

The unit of the x-axis is maybe cm.
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MBD data analysis: 
MbdOut
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zvtx distribution using valid events.

The unit of the x-axis is maybe cm.
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MBD data analysis: 
MbdOut

#fired PMT distributions.

What is the condition of “fired”?
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❖Valid events
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- South
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MBD data analysis: 
MbdOut

#fired PMT distributions.

What is the condition of “fired”?
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#fired PMT distributions.
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MBD data analysis: 
MbdOut

qsouth - qnorth


Why is the shape asymmetric?

Cut 
❖MBD trigger
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MBD data analysis: 
MbdOut

qsouth - qnorth


Why is the shape asymmetric?
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MBD data analysis: 
MbdOut

qsouth - qnorth


Why is the shape asymmetric?
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MBD data analysis: 
MbdOut

#fired MBD PMT as a function of zvtx, MBD

Cut 
❖MBD trigger

❖ |zvtx, MBD| < 20 cm: Successful reconstruction

#fired PMT should depends on zvtx 
due to acceptance.

The acceptance effect can be seen but the 
absolute value of the slopes is different by ×2.



Entries  100000
Mean   0.03091
Std Dev     10.02
Underflow       0
Overflow        0

500− 400− 300− 200− 100− 0 100 200 300 400 500
 (cm)vtxz

0

500

1000

1500

2000

2500

3000

3500

4000

En
tri

es Entries  100000
Mean   0.03091
Std Dev     10.02
Underflow       0
Overflow        0

 distributionvtxz
Entries  100000
Mean   0.03091
Std Dev     10.02
Underflow       0
Overflow        0
Entries  100000
Mean   0.07387
Std Dev     37.11
Underflow  3.821e+04
Overflow      138

Entries  100000
Mean   0.07387
Std Dev     37.11
Underflow  3.821e+04
Overflow      138

Entries  100000
Mean   0.07387
Std Dev     37.11
Underflow  3.821e+04
Overflow      138

MBD data analysis: 
MbdOut & MC truth

zvtx distributions.

Underflow entry of MBD means 
invalid events.

- MC truth

- MBD



500− 400− 300− 200− 100− 0 100 200 300 400 500
 (cm)vtx, truthz

500−

400−

300−

200−

100−

0

100

200

300

400

500

 (c
m

)
vt

x,
 M

BD
z

Entries  100000
Mean x  0.02354
Mean y  0.07387
Std Dev x   10.01
Std Dev y   37.11

0 138 0
0 61655 0
0 38207 0

0

1000

2000

3000

4000

5000

6000

En
tri

esEntries  100000
Mean x  0.02354
Mean y  0.07387
Std Dev x   10.01
Std Dev y   37.11

0 138 0
0 61655 0
0 38207 0

 correlationvtxz
Entries  100000
Mean x  0.02354
Mean y  0.07387
Std Dev x   10.01
Std Dev y   37.11

0 138 0
0 61655 0
0 38207 0

Entries  100000
Mean   0.03091
Std Dev     10.02
Underflow       0
Overflow        0

500− 400− 300− 200− 100− 0 100 200 300 400 500
 (cm)vtxz

0

500

1000

1500

2000

2500

3000

3500

4000

En
tri

es Entries  100000
Mean   0.03091
Std Dev     10.02
Underflow       0
Overflow        0

 distributionvtxz
Entries  100000
Mean   0.03091
Std Dev     10.02
Underflow       0
Overflow        0
Entries  100000
Mean   0.07387
Std Dev     37.11
Underflow  3.821e+04
Overflow      138

Entries  100000
Mean   0.07387
Std Dev     37.11
Underflow  3.821e+04
Overflow      138

Entries  100000
Mean   0.07387
Std Dev     37.11
Underflow  3.821e+04
Overflow      138

MBD data analysis: 
MbdOut & MC truth

zvtx distributions.

Underflow entry of MBD means 
invalid events.
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zvtx correlation b/w MC truth 
and reconstructed by MBD.
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MbdOut & MC truth

zvtx distributions.
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MBD data analysis: 
MbdOut & MC truth

zvtx, MBD - zvtx, MC truth distribution.

Underflow entry of MBD means 
invalid events.



#primary particles (truth) vs #fired MBD PMT (south)
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MBD data analysis: 
MbdOut & MC truth

zvtx, MBD - zvtx, MC truth distribution.

Underflow entry of MBD means 
invalid events.
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MBD data analysis: 
MbdOut & MC truth

zvtx, MBD - zvtx, MC truth distribution.

Underflow entry of MBD means 
invalid events.
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MBD data analysis: 
MbdOut & INTT cluster

#INTT cluster/event.
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GL1 finding efficiency

• Takashi’s first report: 97.3%

• Takashi’s latest: 94 — 95%

• Suggested efficiency from MC study: 96 — 97%

Takashi’s first report Takashi’s latest report

Note: MBD trigger mimic needs to be checked by the MBD group.


