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The Goal and the Plan and Reality
The Real 2023:
10.5 weeks of sPHENIX 
commissioning
and then…

PAC strongly endorsed 28 weeks in  2024.
The Real 2024:
19  cryo weeks [2 setup, 6 commission, 11 physics] + 6 carry over
How to still achieve the pp minimum of 45 pb-1 in that time frame?   
*Note that corresponds to 75  pb-1 delivered within |z| < 10 cm.
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C-AD working hard to meet the challenge…

Run-15 pp 200 GeV levels
 

Beyond Run-15 with higher bunch 
intensities and beta squeeze 

3 hours into  store
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HCal

EMCal

sEPD

ZDC/SMD

MBDINTT 

MVTX

TPC

TPOT

sPHENIX Detector Guide

Calorimeters -  full EM/Hadronic, g, jets, triggers
Forward – Min. Bias Det., ZDC/SMD, Event Plane Det.
Tracking/Micro-vertexing – MVTX, INTT, TPC, TPOT
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• August 2023  -  April 2024
• sEPD, MBD, INTT, MVTX removed
• Months long TPC mitigation success

• Everything re-installed, tested
• Closed pole-tip doors April  12, 2024

Packed Shut Down Schedule
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Putting sPHENIX in a position for success
Jimmy Labounty
Frank Toldo
Jim Mills
Jeff Hoogsteden
Aaron Allen
Joel Vasquez
Dan Cacace
Mike Rau
Mike Lenz
Sean Stoll

(Not in the picture)

Sal Polizzo
Bill Lenz
Damon Miraglia
Kevin Mandracchia
Marianna Albanese
Rob Pisani
Bob Azmoun

Extra thanks to C-AD for 
engaging resources at 

every step
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Cosmic Rays in 1008
sPHENIX benefited from delay 

to  start  of cryo to  April 15.

Major payoff was being able to 
check  out detectors with 

cosmic running and 
daily access.
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First pp collisions – April 26,  2024   
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sPHENIX  in two parts (I)
DAQ for ADC systems is fully pipelined 
readout spec’ed at 15  kHz 
Level-1 trigger rate and > 90% livetime

HCal

EMCal

sEPD

ZDC/SMD

MBDINTT 

MVTX

TPC

TPOT
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Productions beginning within 
few hours of data taken

Critical for detector QA and 
Level-1 trigger Look –Up-Tables

100% live HCal Towers
> 97% live EMCal Towers

Rapid Offline Analysis
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Rare Event Triggers Running
EM Calo trigger in
 0.2 x 0.2 Dh x Df

E > 4 GeV critical for 
full efficiency 

U(1s,2s,3s) à ee trigger

Jet trigger in
0.8 x 0.8 Dh x Df

 overlapping windows
Keep everything > 10  GeV
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sPHENIX is a state-of-the-art jet detector

Full  Calo

EMCal

Inner HCal

Outer HCal
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Full  Calo Full  Calo Full  Calo
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Jets in sPHENIX with 
E > 20 GeV should have 

opposite  jet observed 80%



6/12/24 sPHENIX 2024 15

Luminosity for photons/jets so far…
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Luminosity for photons/jets so far…
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sPHENIX  Spin Program Ready 
Spin patterns recorded;  

scalers being tested for relative 
bunch luminosities.

ZDC  energies and  
rates look good

Local polarimeter 
(SMD) running and 

expected polarization  
confirmed
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HCal

EMCal

sEPD

ZDC/SMD

MBDINTT 

MVTX

TPC

TPOT

sPHENIX  in two parts (II)
Tracking detectors are streaming 
readout, with trigger mode option.
 

Plan to cover all 15  kHz triggered 
events and another 10% of all 
interactions (key for open heavy flavor).
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Streaming challenges

MVTX and INTT have been in readout over the past few weeks.
 

Occupancies look good, low noise, no MVTX auto-recovery issues.
  

Readout stability and thus loss of data issues.
Very actively  working to resolve.     Also, options of readout strobe not final.

Auto-recoveries 
automatically sent 
to C-AD
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Time Projection Chamber
TPC runs at full voltage with good efficiency with cosmics.
With beam, picking only clusters w/ tracks from vertex yields 
nice event displays… 
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After enormous effort, multiple resistor changes to mitigate problematic 
regions and gain GEM stack biases, we have yet to establish a 
“physics” working point without sparking /  GEM damage. 

Careful  process of hypothesis / test  / re-assess.
It is difficult because one has no access to the GEMs
and to know their exact state.

Changing to Nitrogen gas admixture 
to stabilize working point.

Tests are ongoing.

Op2, ZDC=875, V=4350, damage

25 min

Time Projection Chamber Challenges
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Various diagnostic checks

Data taken in steps  
with beam steered out  

of  collision

Data taken with 
single beam  on 

each side
y 

[c
m

]
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TPC/TPOT Firmware work

June 3, Run 44561, first sPHENIX 15kHz runs including TPC

TPC Data Rate
sector by sector

ZDC (Green) and global 
trigger rate (white)

Automated noisy 
electronics masking

RHIC beam 
adjustment → x7 

increase in collision 
and bgd

Reflected on increase 
in volume of TPC hit 

passing zero 
suppression

After intra-run maintenance:   >99.5% TPC+TPOT FEEs alive
Validated zero suppression at ASIC (SAMPAv5):

Tuning of threshold/rate/efficiency on-going
TPC operation in sPHENIX physics runs for last two weeks with 15kHz 
trigger + 5µs streaming extension per trigger, 
while HV / threshold still being tuned (i.e., much lower  data size tested)
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Background issues
Last year with  Au+Au, there were backgrounds in the MVTX causing enough hits to 
cause auto-recoveries and lockups.   No issues this year!

However, large backgrounds hitting sPHENIX impacting radiation dose.

Discussions for mitigations ongoing with C-AD.
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sPHENIX is feeling the love…..
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Current luminosities yield collision  rates at sPHENIX
 with 2 mrad of ZDCNS ~ 2500-3000 Hz (all z).

2015 levels would be  ~  5000 Hz (all z)
Goal for this run ~ 10,000 Hz (all  z)

C-AD and sPHENIX working  in parallel on 
luminosities,  background mitigation, 
and to bring  tracking detectors online
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When things are at their toughest,  
that is a  good sign.

It means we are close to revealing nature’s secrets, 
and nature  is  fighting back.

                                                                       Jack Sandweiss
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Summary (so far)
Goal remains 45 pb-1 of pp 200  GeV  physics!

In cryo-week #8, sPHENIX is taking  jet/photon data 
utilizing collisions  delivered by C-AD.    
On schedule,  working on uptime.

Inner tracking is close behind.   
However, TPC remains in commissioning phase 
and  sPHENIX is working hard to close that gap.

Extra thanks  to  C-AD  for working  so  collaboratively.   
sPHENIX may need more running time.
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Never give up!
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The End
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6/12/24

Itaru #1 at 5:30, Stefan 5:50
The rest  of us,  shortly thereafter

Dave, Stefan (not in photo)

https://surveys.bnl.gov/TakeSurveyPage.aspx



6/12/24 sPHENIX 2024 346/12/24 sPHENIX 2024 34

Recent sPHENIX Heroes

https://www.sphenix.bnl.gov/node/1751378401

Suggestions  welcome.

https://www.sphenix.bnl.gov/node/1751378401
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Improved by   ~1mm 
since this drawing
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BackgroundsSpecial test runs with single beam
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