


Focused effort to increase data taking efficiency

Sat Jul 20 01:54:34 2024 | Jeongsu Bok

ZDCNS [Hz]

86% of luminosity delivered
by “physics in store”
sampled by sPHENIX.

32 57

60
Ii10 45
07-20:

Run numbers 48801-48814

07-20:02

Start of physics data taking now 4-5 minutes after
“physics declared”, down from 11-12 minutes.

Faster recovery decision tree from high trigger rate issues.

7123124 sPHENIX 2024

Dissection of individual stores.

After testing and analysis of
backgrounds, sPHENIX is now
keeping silicon voltages (MVTX,

INTT) through polarization
measurements.
MVTX still examining keeping
voltage on during “STAR-into-
collision” event.

SEB hangs; new diagnostic tools.

MVTX DMA drops at highest rates.
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Excellent efficiency this past week. Average livetime during data taking 98%.
Reminder, goal for this run in BUP was 60%. Only taking data at high lumi for 4 weeks.

7123124 SPHENIX 2024 Secret weapon...
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sPHENIX Hero: JaeBeom Park

How long have you been working in sSPHENIX and at what institution?
| joined sSPHENIX in January 2023 with the University of Colorado Boulder.
What is the focus of your work on the sPHENIX experiment?

My focus is on the calorimeter electronics and DAQ operation. | also did some work on the cosmic
tests and mechanical tests for the sEPD sectors. Recently | joined the Bulk TG as co-convener.

Where were you born and what is your educational background before your current
position?

I was born in Seoul, South Korea. | did my undergraduate degree at Korea Univ. and my PhD at
the same institution for quarkonia in CMS.

What is the title of your Ph.D. or tentative title? Awards or biggest talk highlight?

The title was " of jum p ion in pp and PbPb collisions at
sqrt(sNN)=5.02 TeV with the CMS detector”. | was awarded for the ‘excellence Ph.D Award’ in KU
Physics Department. My biggest talk was the quarkonia overview talk at SQM 2022.

How did you decide to go into heavy ion or spin research?

By accident. | had very little knowledge of particle or nuclear physics, but | just thought it sounds |
cool.

What do you like to do in your spare time?

1 like playing GO or tennis (started again this year in BNL). Also, | like museums and just walking.
But mostly | enjoy laying down and feel the fact that | am resting.

Fun fact?

| was in an undergrad rock band for a couple of years and did some fun music! Miss that time.
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0 mrad

| MBD ONLINE MONITOR |
Run #49031 Events: 23113 Date:Mon Jul 22 13:57:43 2024

[ MBD zvertex

NOT Sending Vertex to MCR

-20 0 20 40 svertex (R0

L MBD ZVertex (south<-->north)

Zjtons= 2.9 £ 1.6 cm =49 £2.2¢cm

100 00 2Venex [

| [ MBD North Hitmap

y (cm)

10
X (cm)

+1.5 mrad

| MBD ONLINE MONITOR |
Run #49033 Events: 9826 Date:Mon Jul 22 14:08:36 2024

| MBD zvertex
25000 F_ sending Vertex to MCR
3
-
-
-
°s0 —40 20 0 20 40 svertex (o0
L MBD ZVertex (south<-->norih)
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ZDCNS rate down by 1/5 and then need to account for double interactions and acceptance change.




SPHENIX pp /s=200 GeV

All Z, Calorimetric Coverage
MB Recorded = 0.10 pb™
Photon/Jet Trigger Sampled = 39.57 pb

1zZl<10 cm; Calo. & inner tracking (MVXT,INTT)
MB Recorded = 0.02 pb™ :
Photon/Jet Trigger Sampled = 5.99 pb™

Luminosity [pb™]
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TPC Status

Heavy lift by many people appears heading towards success.

(Kin) An “all negative” USI (Unresolved Safety Issue) — concerning our usage of
isobutane in TPC — has been signed by C-AD this morning, after the AESRC
(Accel. & Expt. Safety Review Com.) review on July 17, 2024. This is good news.
« A walkthrough has been scheduled on Tuesday, July 23, 2024, at 11 am.
« We also need isobutane delivery, finish testing and procedure revision etc.

Table 1: Scenarios Requiring Isobutane Valve Isolation

. . 3 D and P Unveviemed Safet ssue (USI) Evakuation Form Location Scenario Engineered Administrative Control/Response
Flowing isobutane in TPC of

Justification: The supplied airlow wil dilute the isobutane 10 less than 10% of the LEL TRB (sPHENX Detecior Hal) | Bore Dehimidifiers No Change
with a total safety factor over 30. In the event the supphed aifiow is compromised,

isobutane supply wil be closed N> 100 cfm and 55 > 100 cim
SPHENIX ™00 YN v et i g TRB (sPHENIX Detector Fial) g:;lér;? e\sssm HSSD Smoke No Change

2ing gas loss .2 priory. The abeversmna\/sstontmes
o TRC o e TRE (sPHENX Detecior )| Bore VESDA HSSD Smoke Tum off Isobutane No Change
Semi quantiative hazard analyss Shows te contros ‘mnmm and mantaned Detected Supply (KGT) and
SNV 10 CETLOUT sty Mfnts s e B Sccops levs 1R8 (sPHENIX Detector Hal) | Bore isobutane detected alarm SPHENIX Control | Alarm MCR; Resume after handheld flammable gas survey
USI Evaluation Crtteia Gas Mixing House ‘GMH Vent Fan Fail Room No Change
1 i Jamed i [ Gas Mixing House | Isobutane Shed Vent Fan Fail | [ No Change

* Agreement to implement the July 12 version 1. Doestheplrmed achey o decovred conton e  new o preousty Gas Mixing House | GMH Isobutane Detected Alarm MCR: Resume afer handheld flammable a5 Suvey
curnt SAD and approved ASE? Gas Mixing House >6% Isobutane Mixture No Change
of the USL e Gas Mixing House Stop Button No Change

Justification: (use attachment f necessary)

* There will be an AESRC review tomorrow e e acoy oss ot ouce 3 e predusy uveved et * We are implementing the above controls necessary for sSPHENIX to flow isobutane

from the Gas Mixing House to the IR.

and after that, the USI would be ready for e PR SA SO cees

3 2 Does the planned activity or discovered condition introduce a new or previously
signatures. e o acEeer ot e NAZArG i 4 ot B0sch aSHESSE

e e ooy P e 40 * The firmware and software implementation/changes are done by an outside

* We are also updating procedures, alarm e company as well as a BNL software engineer.
N T————————

instructions and necessary training. e ———
g v g She e s T o f S ety i i corvs * Fans in the isobutane shed and the Gas Mixing House are being restored.
» Walkthrough will be scheduled in B o mwmm‘m =

consultation with AESRC. e U o o * Ventilation in the IR bore (~ inside Magnet doors) needs to be maintained

3. Dossthe plamad ackvtyor decoverad coniin reaue adicnl redied
contols, ontrols or

* Target date for operation: earlier next week. i T e e e e e s continuously.
.,/ cmmnoo )
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Additional training for new shift crews done yesterday.

https://www.c-ad.bnl.gov/esshqg/snd/opm/Ch03/03-16.PDF
https://www.c-ad.bnl.gov/esshq/snd/opm/Ch11/11-02-03.PDF

7/23/24 sPHENIX 2024 Run



https://www.c-ad.bnl.gov/esshq/snd/opm/Ch03/03-16.PDF
https://www.c-ad.bnl.gov/esshq/snd/opm/Ch11/11-02-03.PDF

3000 : . — ,
TPC Performance with original gas (no nitrogen) |

mixture at 4.3 kV.

2000 (— ' i'g; ) —{ 50
At this Voltage, cannot operate TPC safely. 5
Permanent damage to some stripes.

dE/dx [ADC counts]

However, it means that with improved stability,
the performance is encouraging.

-2 -1 0 1 2

charge * p [GeV/c]
Optimal schedule -
(1) Tuesday, July 23, 2024 at 11 am —walk through of gas system
(2) 30+ hours to fully mix gas and flow
(3) Best case, turning on TPC HV on Friday, July 26, 2024
(4) Working out detailed schedule and checks (cosmics with no beam, low bunch store, ..)
Still firmware issues to be worked out, many details, need for very fast analysis check
turnaround, what rates can be handled... Plan to use APEX time for throughput testing.
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w0 LT EE ., but only 15% of it with
tracking (MVTX, INTT, TPOT) -
200 — : : : : : : : 10 ) )
. think fragmentation
B NSt .
06-31:09 06-29:01 07-06:18 07-14:10 07-22:02 07-29:19 08-06:11 08-14:04 08-21:20 08-2913 functions, substructure, etc.

Only 4 cryo-weeks left of nominal pp running for TPC commissioning and some physics.
Likely (TBD) request stores at 0 crossing and then steer into +1.5 mrad for TPC tests/running.
Attempt to make up some physics by running full (100%) streaming (if possible).

Quite likely to want +3 weeks of pp, and then only 3 weeks of AuAu for Run-2025 prep/testing
(which would mean switching on September 16, 2024) — again TBD.
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Summary

sPHENIX is efficiently using the luminosity provided

and can take more. il
dng (MVXT,INTT) [E

Significant improvements in data taking efficiency.

MVTX & INTT in full streaming mode.
Working on data throughput stability in prepa
for TPC data taking.

Discussion with C-AD on optimal switching
0 mrad € 2> +1.5 mrad

Working as hard (and safely) as we can to brin
online and push towards full physics program

N -,

7910:20  07-17:20 _ 07-24:20
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C-AD Broadcast Jul 22, 2024 14:47:18

RHIC Injection RHIC Ramp RHIC Store NSRL BLIP Injectors Polarization LEReC Cryo Links

RHIC Store

34846 Store Start Mon Jul 22 11:20:23 EDT 2024

111x111_P1 Physics Start Mon Jul 22 11:20:22 EDT 2024
Time@store 03:27:16

STAR (corrected) ZDC rate 13593 Hz Scheduled Dump Time Mon Jul 22 18:21:43 EDT 2024
SPHENIX ZDC rate 3075 Hz Dump Timer -03:34:03

Yellow
BB Beam Energy 100.2 GeV Species PP Beam Energy 100.2 GeV
1117111 Intensity 1.79e+13 ions Bunches 1117111 Intensity 1.54e+13 ions
nitta Loss Rate 1.40 %/hr RMS Emittance Loss Rate 1.87 %/hr
[2.1] pm Horizontal [2.5] um
[1.8] um Abort Kicker Mode Delayed Vertical [2.8] um Abort Kicker Mode Delayed
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Beam loss rate [%/h]

Blue_Loss_Rate == Yellow_Loss_Rate

RHIC Fill # 34846: Physics : Machine Setup




(ZDCN+ZDCS)/ZDC Coinc: 16 JJ:::::; ;:::::‘ 32:: 24; I : (ZDCN+ZDCS)/ZDC Coinc: 26
(MBD N+S >= 1)/ZDC Coinc: 58 Jet 10: 7849 | Photon 4: 732 . (MBD N+S >= 1)/ZDC Coinc: 93
MBD S/ZDC Coinc: 85 | E MBD S/ZDC Coinc: 147
MBD N/ZDC Coinc: 107

Scaledown Raw Live Scaled Livetime Q- Scaledown Raw Live Scaled Livetime
0: Clock 93831 9383.00kHz  9211.00 kHz ~ 0.10 kHz 98.17% 8 0: Clock 93831 9383.00 kHz 9219.95kHz 0.10 kHz 98.26%
1: ZDC South off 176.84 kHz 173.59 kHz 0.00 kHz 98.16% b 1: ZDC South off 49.98 kHz 49.10 kHz 0.00 kHz 98.24%
2: ZDC North off 168.01 kHz 164.90 kHz  0.00 kHz 98.15% .lcj 2: ZDC North off 46.60 kHz 45.78 kHz 0.00 kHz 98.25%
3: ZDC Coincidence 55 21.22 kHz 20.81 kHz 0.37 kHz 98.07% (qv) 3: ZDC Coincidence 9 3.71 kHz 3.63 kHz 0.36 kHz 97.96%
8:MBDS>=1 off 1793.90 kHz 1759.71 kHz 0.00 kHz 98.09% q— 8:MBDS>=1 off 546.76 kHz 536.35 kHz 0.00 kHz 98.10%
{9:MBDN>=1 off 2272.30kHz 2229.32 kHz  0.00 kHz 98.11% N 9: MBDN>=1 off 718.14 kHz  704.81kHz  0.00 kHz 98.14%
10: MBD N&S >=1 1251 1222.28 kHz 1198.83 kHz 0.96 kHz 98.08% O 10: MBD N&S >=1 348 346.61 kHz 339.85 kHz 0.97 kHz 98.05%
12: MBD N&S >=1, vtx < 10 cm 47 203.98 kHz 199.88 kHz 4.16 kHz 97.99% N“ 12: MBD N&S >=1, vix < 10 cm 24 169.81 kHz 166.30 kHz 6.65 kHz 97.93%
17: Jet 8 GeV + MBD NS >= 1 0 0.54 kHz 0.54 kHz 0.54 kHz 98.50% AN 17: Jet 8 GeV + MBD NS >= 1 0 0.10 kHz 0.10 kHz 0.10 kHz 97.67%
18: Jet 10 GeV + MBD NS >= 1 0 0.16 kHz 0.15 kHz 0.15 kHz 98.18% N 18: Jet 10 GeV + MBD NS >=1 0 0.03 kHz 0.03 kHz 0.03 kHz 96.23%
19: Jet 12 GeV + MBD NS >=1 0 0.04 kHz 0.04 kHz 0.04 kHz 99.28% _‘>\ 19: Jet 12 GeV + MBD NS >= 1 0 0.01 kHz 0.01 kHz 0.01 kHz 100.00%
21: Jet 8 GeV 0 0.82 kHz 0.81 kHz 0.81 kHz 98.39% 3 21: Jet 8 GeV 0 0.19 kHz 0.19 kHz 0.19 kHz 97.88%
22: Jet 10 GeV 0 0.24 kHz 0.24 kHz 0.24 kHz 98.29% _1 22: Jet 10 GeV 0 0.06 kHz 0.06 kHz 0.06 kHz 96.60%
23: Jet 12 GeV 0 0.07 kHz 0.07 kHz 0.07 kHz 99.55% % 23: Jet 12 GeV 0 0.02 kHz 0.02 kHz 0.02 kHz 100.00%
25: Photon 3GeV+ MBDNS>=1 4 4.81 kHz 4.72 kHz 0.94 kHz 98.14% -O 25: Photon 3 GeV + MBDNS >=1 1 1.00 kHz 0.98 kHz 0.49 kHz 97.93%
26: Photon 4 GeV + MBDNS >=1 0 1.67 kHz 1.64 kHz 1.64 kHz 98.17% C 26: Photon 4 GeV + MBDNS >=1 0 0.31 kHz 0.30 kHz 0.30 kHz 98.24%
27: Photon 5 GeV + MBDNS >=1 0 0.55 kHz 0.54 kHz 0.54 kHz 98.06% O 27: Photon 5 GeV + MBDNS >=1 0 0.10 kHz 0.10 kHz 0.10 kHz 98.50%
29: Photon 3 GeV 7 7.25 kHz 7.12 kHz 0.89 kHz 98.11% Z 29: Photon 3 GeV 1 1.74 kHz 1.70 kHz 0.85 kHz 98.11%
30: Photon 4 GeV 0 2.49 kHz 2.44 kHz 2.44 kHz 98.07% 30: Photon 4 GeV 0 0.56 kHz 0.55 kHz 0.55 kHz 98.12%
31: Photon 5 GeV 0 0.83 kHz 0.81 kHz 0.81 kHz 97.94% 31: Photon 5 GeV 0 0.20 kHz 0.20 kHz 0.20 kHz 97.92%

Reset Scledonns | Setect Triogers | RSN Seiect Trooer: | R




ZDCNS Coincidence Rate

35000 — RHIC Scenario Calculator

: Parameters StoreLength = 7 hrs, 2nd Experiment Delay = 1 hr, Between Stores = 2.7 hrs, MD/APEX = 12 hrs, NSTORE = 15
30000 ] 1st exp/2nd exp Lumi = +20.9%

: Parameters StoreLength = 6 hrs, Both together, Between Stores = 2.7 hrs, MD/APEX = 12 hrs, NSTORE = 17

— Difference for 1st exp =-11.9%
25000 — Difference for 2nd exp = +11.4%
20000 —
15000 —
10000

5000
% i 2000 4000 6000 8000 10000

Time in Minutes

Input parameters - example real store ZDCNS, store length, delay between 15tand 2"d experiment, time between
stores, MD/APEX time each week. Lasttwo values tuned to get 15 stores/week, matching RHIC performance.

Output results — number of stores per week, relative luminosities between 15tand 2"d experiment and changes if
bringing both experiments into collisions at the same time.

Important for RHIC to continue to push on intensity, which is difficult if start of store is beam-beam limited.



