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SPHENIX status

} A decade of prototyping, reviewing, " SPHENIX Run 2024 pp (=200 GeV

construction, and preparation § 2
Blnstalled on schedule despite pandemic, [ T —— 120 2
supply chain issues (including chips, Ne), aj 100 £
lack of IR access during RHIC Run22 g p——r—— 3

B Thanks taconstant supporbf each past PAC s QY S oo s ®

} Commissioning 2023024 o Lt 6°

BRun23 cut short with RHIC magnet incident N | a0

} First full detector data in Run24 20

B7_Week0f p+p phySICS run tlme J9n21 ) JEI 02 Jul 14 JuI 25 Au;OS EAut_:; 1:6 A:t.lgzaE Sep508 ESe;:)19E 6;} 1 0

1 13 pb! or 30%goal of full detector p+jpumi

| Tracking streaming HF program reached 2.9 pb
or 65%o0f rungoal

Aug 2024: Completed
thanks to improved streaming capability p+p commissioning
(10%str. planned, 3096tr. reached)

B ShortAu+Aurun for MVTX commissioning Many sPHENIXesultsfrom Run24
https://www.sphenix.bnl.gov/PublicResults
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First papers, now final journal publication

Charged Hadron Multiplicity Transverse Energy Density
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Within 6 months of Run 24 completion, submitted standard caidié Aumeasurements
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https://arxiv.org/abs/2504.02240
https://link.springer.com/article/10.1007/JHEP08(2025)075
https://arxiv.org/abs/2504.02242
https://journals.aps.org/prc/abstract/10.1103/h8d5-swg6

First sSPHENIX jet guenching result

SPHCONFRIET202504
Di-jet Imbalance:x;= pr/p;

Many more preliminarngPHENIX results
Being finalized for publication:
https://www.sphenix.bnl.gov/PublicResult

} First SPHENIX jet quenChing reSUIt % 4_5_II | | Tl | L | | | L | L | L I LI I_
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https://indico.cern.ch/event/1479384/contributions/6663050/attachments/3131232/5555669/is2025_DanielLis_v4.pdf
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sPHENIX status (continued)

1 Intra-run upgrade
B Major TPC HV upgrade, data buffer senwegrade
B CABsPHENIX taskforce on MVTX background mitigation

1 Run25shift started Feb 18, 2025

B Flow of flammable gas for HV system and TPC line laser commissioning
B Non-stop shift through the RHIC blue ring short repair Ma¥ahe

1 First collision June 9; continue through summer months and two major RHIC down pel
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Run 25 sPHENIX Shifters (to date): 162 unique shifters for 350 shifts!




Tracking progress toward Au+Au luminosity goal

1 Au+Augoal: 7 nbt
Bln |z-vertex| < 10 cm
Bi.e.sPHENIX full acceptance

1 Current projection:
CompletingAu+Aulumi target in
mid to late December 2025
BAssumingho more major

disruption to facilityoperation

‘BBased on data collection averag

' i Goal reached 12-28-2025 (N =75)
prior to recent RHIC dowtme > Goal reached 12-15-2025 (N::yz=‘52)
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Challenges: facility up time

sPHENIX Data

- Min.Bias Izl<10 cm = 3.951 nb™

— Run 2025 Au+Au Goal of 7.0 nb™

1 Two major facilitywide down time [sedalk T. Shrey]

B Aug 26¢ Sept 9: damaged pole supporting power lines tp
RHIC discovered

B Sept 25¢ Oct 6: prefire of abort kicker-> RHIC vac. breach

1 The Collaboration rose to the challenge keeping
detector safe, limited damage; then use of down time

Luminosity [nb™]

' ' | Goal reached 12-28-2025 (N__ =75)
for calibration runs | Gggl :z:gh:d 12-15-2025 (Nd:y:=62)
1 After facility recovery: sSPHENIX quickly recover and ; Aug:23 Sep-15 Oct09 Nov-01 Nov24 Dec-i7 Jando

ramp up back for efficient physics production
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Emergency meeting in rsponse to | Safe detector shutdown Ensuring safe gas flow to detector Last leavingPHENI4t 5AM
changing powerline work schedule during power down shortly before power oatag



Challenges: MVTX background mitigation

lon background on MVTX sensor leading to extreme density hitemadip
readout chairreset @uto-recoveryor AR

1 Work closely with CAD developing mitigation options and start of Run 25 plar

Backround scatter ovable and donut counters

I G P R |
Mitigation options Test condition March 24 As of now

Baseline Dedicated time
Donut Counters 0 Detection Y Yes
Gap Cleaning 1 Passive Y Yes
Stochastic Cooling 8 Passive Y Yes
RF Voltage 0.5 Passive Y Yes
Single octuple 4 Dedicated time Y No
NLC correction 8 Dedicated time Y No
Last sextant sextuple 4-8 Dedicated time N No
Mounted, :
Collar abosrbers 1 day Dedicated time Y Not inserted o ‘4 \
W-fct optimization 8 Dedicated time N No R

DiSp|P4 w/mask 8+ Dedicated time N No Jin Huang <jhuang@bnl.gov> sPHENIX performance and challenges | PAC25 9



Challenges: MVTX background mitigation (continues)

... MVTX twehit trackletazimuthal acceptance
} Run25 commissioning: ,,

B Intra-run RHIC improvement for background 2”936”7“5”207'\/'3(1@3 S
[June miniPAQ un , June 18302t

_ _ ZDC coincidence: 8.0 kF
B Streaming mode Autoecovery (AR) rate is ARrate > 40Hz (saturate

Inoperable without timeconsuming
Intervention (and may still not work)

BTrigger mode reduced AR rate by 20x

1 Run25Au+Auwork point: -
1 » « A% A . ~ ~ a T . Ly 2
TiggerY2 RS x sz | OOS LI S ah NJig
(out of three)hit tracklets ZDC coincidence: 20.0 kHz //;

B With limited runtime, decision tqorioritize GL1 rate: 11.8 kHz
physicsreaching sufficient AR mitigation AR rate< 10Hz
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Challenges: MVTX background mitigation (continues)

What if runningp+AuU?

8 cryoweeks of p+Au (5 physics weeks)

B RHIC switchover/setup time

Report from GAD, 12 Oct 2023ifk], switch over and ramp up:

polarized p — Au: 3 days for repositioning DX magnets for asymmetric energy beam

operations, in parallel 16 hours for preparation of Siberian snakes power supplies (with 1
team preparing lsnake) and also in parallel 12 hours for yellow ring polarimeter fiber
installation (to be followed by 3-4 days of vacuum conditioning during RHIC setup)

.. SPHENIX MVTX commissioning
physics data-taking
Besideghe 13 day switch over and ramp time, .

SPHENIX would requioge more weelof SPHENIX

polarized p — Au: 10 days (including %2 day for p-C polarimeter target conditioning).
Note: p-Au last run in 2015 so for short run expect ~2/3 of run-15 luminosity performance. |

commission time to establish a working poiot MVTX
then rest of experiment:

1 MVTX work point

B Reestablish reasonable aut@covery rate for trigger
mode (AR rate may change w/ different beam angl@+#)

B Attempt to mitigate background for streaming mode
operation (or no HF program)lo guarantee osuccessn
streaming capability ip+A

} Followed by other subsystem commissioning in the

MVTX beam tune

B TPC HV reommission under the new background load

B Jet and photonic trigger reommission

See also physics capability implication in BUP talleizpelitsa

Mitigation options Test condition | Status 10/14

Single octuple
NLC correction
Last sextant sextuple
Collar abosrbers
W-fct optimization

DisplP4 w/mask

Jin Huang <jhuang@bnl.gov>
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Performance improvements: data pipeline

} Improved sPHENIX data rate with data buffer server upgrade and tuning
) PeakvRAunIZAI ~14GB/s - o -

M RSUSNNAYAY I Tl Ouz2NI T2 N -BRrshistic Ay 3 TN OUAZY
v Peak Run25 >V3SGB/s

b ¢ 2 sighiftantly improve streaming fraction for ptpg more than x2, expect>60%sstr.

Buffer Box Network Buffer Box Network

Run24 p+p, Sept 248, 2024 . Run25Au+Ay Oct 1011, 2025

Green: sSPHENIX logging rate
-Factor of 2.5 improvement fror
Run 24

-determines pp streaming fractic

Yellow: Data migration to SDCC
-Also significantly improved in
Run 25
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Performance improvements: TPC

HV System UpgradeLine Laser Diffuse Laser

» New CAEN HV system Commissioning CoAmmlss,lonlng
installed, commissioned, * Il dittuse lasers
and in daily use A Fully deployed successfully illuminate TPC
R Gai . , central membranes
Gain balancing done el - Sk
A Improve resilience to beam e
induced GEM damages ————— T .

S

I \
gogiee Lo b et e Lo Loy gy,
%00 -600 -400 -200 O 200 400 600 800 -800 -600 00 -200 O 200 400 600 800
X [mm] -X [mm]

A Laser scan the TPC volumg& Good calibration hit

for static distortion coverageacrosshe readout
correction plane

A wdzy RdAzZNAY3I GR2gyé GAYSaA
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Performance improvements: TPC (continue)

Readout Plane =
o

Digital Current =

} TPC digital currenised for calibrate
fluctuation of TPC space charge ® - |
BASIC+FPGA calculate charge accumulation . i L

::H— S Noise Threshold
1“ i A

1L ’ * 7 Pedestal

on each TPC pads, processing 3 trillion ADC

samples per second, recorded every 1ms

B Last major technical capability “"'@ i;:: At Z50ms "t
commissionedréquired Au+Aubeam) ".’ Pad Plane

1 As part of commissioning, TPC
regularly tookohysics data in 100 ___rzplane
streamingof Au+Aucollisionsthrough
month of August

BThanks to 2.5x improved data logging

B Experience and tool chaaxercisedor p+p
streaming operatior(if given opportunity)
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Offline data quality assurance (Offline QA)

1 Deep data quality check taking advantage of prompt data production in offline
->Now formal shift inrAu+Auoperation

1 Made possible by the substantial computing resources and excellent operation of SCDF
B sPHENIXses one of the large$tTCondocomputing cluster in thevorld; 163PB data in tape storage

1y Since Octl, power distribution issueat SCDIFeducedavailable CPU resource to 70%, limiting fasb-QA and
analysis mitigation in progress at SCDF & F&O.
It is essential to maintain SPHENIX computing resource for reliable QA for Run25 operation and productive an:

EMCak HCalcorrelated 0 observed (precallb) « Full acceptance TPC tracks SilicorMBD correlated.”
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Performance, Challenges, and Perseverance

1 SPHENIX collaboration demonstrated efficient use of beam time
BlImportance of high facility up timédooth at accelerator and experimental infrastructure
} In Run25, sPHENi&ached full capability

BHPpE AYLINROGSYSYy(l 2 @S NI6RIOWMMstrebr@irg & inAidg pipk NB dz3

B Feature completion with commissioning of TPC digital current, laser system
bgualitativelyimprovedcalibrationand systematics control

1 lon beam background remadaiallenge on the MVTX
BWork point established foAu+Auphysics using trigger mode
BNo assurance of Open HHarAvia streaming mode with heavy ion beam

1 ProjectedreachingAu+Auluminosity goals in middle to end of December
B Assuming no major disruption in the facility up time

sPHENIX1anaged through three major RHIC repairs, summer running, on track in
completingAu+Auin ~10 weeks

Jin Huang <jhuang@bnl.gov> SPHENIX performance and challenges | PAC25 16



e

J

elns

-

]

I

r

)

)
(&




SPHENIX performance and challenges |
PAC25




[see also talk by Kiel Hock]

Run 24 Run 25

Notes:

A The diagnostic streaming mode used in this
study to enhance Autoecovery upset rate for
clear measurement of background.

A Production run aim to use trigger mode
(~1/15 reduction)
A Both test performed at 56x56 bunch collisior

Outside Inside

Thanks to many regular meetings betwesPHENIZANd CAD to work on
addressing the MVTX beam background issue!
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