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Luminosity delivered to sPHENIX

2We are close to the lower boundary of the projected luminosity



Calorimeters
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EM Cal
Radiation and Background Complications…
• However, not all trips were false positives
• Increase in trip rate found to be correlated 

to single event upsets of interface boards
• Causes them to load improper bias offsets, 

some too high, some too low
• This causes trips and the appearance of IB-

sized “high gain” regions
• NB: not calibrated, 16x high gain, just over-

biasing of the SiPM
• Implemented ramping procedure similar to 

trackers, seems to mitigate issues 

5/28/24 Anthony Hodges,  NSF Ascend Fellow, UIUC 4

Problematic IB 
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EMCal
Towards Fully Calibrated Data
• An agenda item for this week’s work fest
• Close collaboration with production 

team (Sasha Lebedev and Jason Webb)
• Preliminary calibration available
• Implementation goal is fully-automated 

production and calibration scheme that 
masks problematic towers and handles 
the relative and absolute energy 
calibrations

5/28/24 Anthony Hodges,  NSF Ascend Fellow, UIUC 14 5



HCal
HCal Zero-Suppression

• Zero-suppression is working for calorimeter 
systems.

• The ZS threshold is set channel by channel based on 
the pedestal noise size.

• Speeds up waveform processing more than 10 times.
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No ZS run reconstruction time

ZS run reconstruction time
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Di-Jet Event Display
Ph
i(
Φ
)

Pseudorapidity
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Dijets Event

Something that only sPHENIX can do at RHIC

Select events with at least 2 jets > 5 GeV
Most of the time the two jets are back-to-back in azimuth (Δϕ = π) Indicates these
are real di-jet events
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Trackers
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MVTX
Run ‘24 performance, beam spot

5/29/23 MVTX status, C. Dean 12

• Beam spot finding leads on from alignment

• Work ongoing to find beam spot in our runs with tracking setup
• Can take alignment information
• Used to verify it’s correct

• Amplitude of modulation will tell you x/y position of 
beam spot, relative to input parameters

• Plot on the right:
• Only a 5mm shift west is applied to the data to account for 

approximate global shift
• No internal or precise misalignment info added (yet)
• There are 12 periodic tilts and 12 staves on layer 0
• Constant offset indicative of internal layer misalignments

• Big task of our workfest this week

Work by Alex Patton, MIT
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Absorbers have arrived. Needs full assessment of installation time and
whether we want to put these in place during the pp run.

Highlights the critical needs for more timely assessment of MVTX 
performance and backgrounds. We need to avoid other distractions – this is 
the critical time.

MVTX

MVTX
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TPC

sPHENIX Collaboration Meeting BNL May 28-31

Looking at data…

29

What is the message? 
- Congratulations to the detector, core-software, production, 

reconstruction teams. Very impressive turn-around to make 

these plots possible! 

- Now is the time to get involved 

- Data QA, calibration, low-level reconstruction, production
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Cosmic Running

4400 Volts

Stable running with cosmics at 4400 V
• Offline analysis shows excellent gain.
• “glitches” only during ramp

• Current and voltage measurement are out of phase.
• Desired for beam running condition:  4350 V Target
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TPC holds HV in region of optimal gain for cosmic data taking 

TPC does not hold HV in region of optimal gain with collisions

• Hypothesis: probably is in the GEM4 which is at highest Voltage

• Test: last wednesday changed Resistor Chain configuration
to lower GEM4 Voltage by 15%.
This is not a running option (IBF too high)

• Result: No significant improvement

• Change R-Chain back on maintenance 
day (Wed., May 22, 2024)

• Run with lower Voltage for now

• Developing tests to increase gain

Mini-Review on Mon. May 20, 2024
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Various Beam Runs
Op0, ZDC=373, V=4350, damage

Op1, ZDC=670, V=4350, damage

Op2, ZDC=875, V=4350, damage Op2, ZDC=1700, V=4350, damage

• Two dramatic changes in the G4 voltage did 
NOT move the maximum achievable gain.

• These changes certainly have major 
deleterious effects on IBF.

• Possibility that we should roll them back.

• Spike rates vary from fill to fill.
• Spikes rise faster than ZDC 

coincidence?

25 min25 min

NOTE:
• MBD is a better gauge of interactions
• Much data precedes when MBD was good.
• ZDC best for existing dataset
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Mini-Review Conclusions

• Test running at 4300 V over a longer time & as a function 
of beam intensity.
• Two steps:

• Study backgrounds via vertical beam displacement scan (intermediate voltage)
• Push for 4300 V under full beam load (requires proof since full load not yet seen)

• Work on small changes in gas mixture to “quench 
harder”

• Isobutane (<= 5%) suggested by committee
• Analyzed 16 alternatives (5 more to go…two promising bench tests)

Ar:CF4:iC4H10 65:25:10Ar:CF4:N2 65:25:10

Done
Ongoing
Ongoing
Soon

Done
Soon

Ongoing

Ongoing

• Are the straight lines “spikes”?
• Probably not, this is one 18 µsec sample and 

spikes are very rare compared to this

Bkg: ~2500 
clus/evt without 

collision
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TPC Operation at High DAQ Rate
•TPC ZS operation in big partition

• Joined big partition with 15kHz GL1 MBD trigger, zero suppression, 13+5us extended trigger time frame 
configuration

• The goal is to test TPC zero suppression stability with radiation upset and varying noise. Used low HV 
(3800V) and high threshold, 50 and 60 ADUs above pedestal. Automatic stuck fee masking was 
repurposed to perform automatic noisy/misconfigured FEE masking

• TPC worked well in the big partition, and observed/rode over the high beam background event at 14:33 
when CAD adjusted the beam to increase STAR collision rate which increased sPHENIX rate by x7 too.
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Beam & Trigger
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Rare Event Trigger (Photon Trigger)
First look turn-on curves from Dan Lis. 

Need some modifications to lower
thresholds for Y physics when tracking 
detectors are online

Also, bringing jet triggers online.
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sPHENIX Collaboration Meeting - May 29, 2024

Rejection Factors

11

0.8 x 0.8 sliding window in the EMCAL+HCAL tower 
grid: at 10 GeV we should see a rejection of 2000.

To be confirmed with turn on curves. 

40
340
891

2377

Jet Trigger Rejection Factor
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Beam Background Issue
John Haggerty and Stefan have been pushing checks on backgrounds.

This figure was shown to C-AD last week, with follow up.
Analysis from Pedro Marin. This is a concern and is also impacting the
stability of zero suppression for Calorimeters

21



Current luminosities yield collision rates at sPHENIX 
with 2 mrad of ZDCNS ~ 700-800 Hz (all z).

2015 levels would be ~ 5000 Hz (all z) 
Goal for this run ~ 10,000 Hz (all z)
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Polarization
• It has been poor

polarization 30~40% until 
the last weekend.

• As emittance blow up issue 
is resolved, the polarization 
was improved. 

• The polarization is >50% 
stably over last 7 stores 
since the last weekend.
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Local Polarimeter
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SMD Position Reconstruction

25Reconstructed x,y profile of neutrons seems to be reasonable

No cut

Neutron cut

channel number
south horizontal strips 8-15
south vertical strips 16-22
south analog sum 23

north horizontal strips 24-31
north vertical strips 32-38
north analog sum 39

Table 2: SMD channels

There are 32 SMD channels, seven and eight for the vertical and horizontal strips
respectively, and two more for the analog sums.

strips of 20 mm width each, tilted by 45 degrees. The active area covered by
SMD is 105 mm × 110 mm. The SMD position resolution depends on energy
deposited in the scintillator and varies from around 10 mm at small number of
charged particles crossing the SMD to values smaller than 3 mm when number of
particles exceed 100. For comparison, the spread of neutrons due to of nucleon
Fermi motion is about 2.2 cm at 100 GeV.

Digitalized signals are coming from all stripes. Channel numbering is shown
in table 2.

As mentioned before, with the SMD we can measure the beam position, if
we look at the energy distribution of the shower in the vertical and horizontal
strips. I measure the beam position on the following way then:
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where Ei is the energy deposited in the ith slab and xi is it’s position. Figure 2
shows a possible energy distribution. In the formulas the average position of
the slabs is subtracted to have the (x, y) = 0 position at the physical center of
the SMD.

Now, we have the beam energy and position at both the north and south
side. It is very important to monitor these to see immediately, if there is a
change in these basic quantities.

3 The online monitoring

The PHENIX Online Monitoring [2] is a software system, that has the purpose
to monitor the data that is taken at the moment. For every detector-component
there has to be an online monitor program, because if there won’t be one, we
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Local Polarimeter
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• Normalization by polarization 𝑃
• Correction 𝐶!

𝐴" =
𝜎#↑𝜎%↓ − 𝜎#↓𝜎%↑
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• Raw asymmetry of neutron yields
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Observed Asymmetry 

PHENIX, PRD 88, 032006 (2013)

P~33% 8hours ago 

𝐴" =
𝑒"(𝜙)

sin 𝜙 − 𝜙'
1
𝑃

𝐴0 =
1.34
5.44

~0.054

Run#42796

Consistent!

~33%0 rad.

Courtesy of Devon



GL1-p Scalers
Still work in progress ‒ other issues that affect our running have slightly 
higher priority. RSN.

Gl1P #                raw              live              scaled
----------------------------------------------------------------
0                    446                376           19088743
1                    531                438           19088743
2                    446                376           19088743
3                     31                 26           19088743
4                    338                279           19088743
5                 145422             123440           19088743
6                      0                  0           19088743
7                      0                  0           19088743
8                   5866               5001           19088743
9                   3604               3088           19088743
10                   2184               1885           19088743
11                   1132                992           19088743
12                    585                522           19088743
13                   1415               1226           19088743
14                   1941               1628           19088743
15                    310                276           19088743

Martinʼs slide in sPHENIX collaboration meeting May 29, 2024

The scaled counter has just implanted in the GTM firmware version 66 today.



Summary
• Overall, the detectors are taking physics data except for TPC 

while developing rare triggers.
• The TPC is still a lot to overcome before joining to the 

BigPartion together with other detectors.
• We observed the first asymmetry in sPHENIX local

polarimeter last Tuesday.
• GL1p scalers are almost ready. To be checked. 
• sPHENIX is ready for pp spin data once GL1p scalers working.
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