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Reminder from last week’s RHIC Coordination Meeting

. . Ridge
Brainstorming...
A few notes from sPHENIX
O
Q-
e Calorimeters can use collisions over all E
vertices (e.g., y-jet).
e At low luminosity we can run with smaller
crossing angle (but then beam-beam (4)
issues). pFO”%WOOC’
* Spinis much lower priority for sSPHENIX. S'tr;ie E;r,ir;i

* Beginning of store luminosity mostly lost
(long time to physics declared).

* Length of store hard to optimize,
machine reliability issues.

e Atthis point, we just want to enable C-AD
to check/test things to inform a decision Everything on the table for us...
discussion (not today).
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C-AD changed DO
magnet polarity
during Thursday,

June 20, 2024

Maintenance Day

Then running at
+2 mrad crossing,
instead of earlier
-2 mrad crossing.

Monday, June 24,
2024, ran one store
with just sSPHENIX
at 0 mrad crossing.

+ 2 mrad has the same
z-vertex width as -2 mrad
o~12cm

[ MBD ONLINE MONITOR |
Run #46456 Events: 3533 Date:Sat Jun 22 12:54:56 2024

[ MBD zvertex_ns, main trigger |

NOT Sending Vertex to MCR
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+ 0 mrad has a very wide
z-vertex distribution
o ~50-60cm

! MBD ONLINE MONITOR |
. Run #46623 Events: 18678 Date:Mon Jun 24 16:35:15 20

: [ MBD zvertex_ns, main trigger |

160 — NOT Sending Vertex to MCR
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C-AD Broadcast Jun 23, 2024 0

RHIC Injection RHIC Ramp RHIC NSRL BLIP Injectors Polarization LEReC Links

RHIC Store
34689 Store Start
111x111_P5 Physics Start
Time@store
Scheduled Dump Time
Dump Timer

+ 2 mrad yielded some
improvement in luminosity over
-2 mrad; however, gains are
modest in the stores over the
weekend ZDCNS 5 kHz to start,
but dropping very quickly to ' ' | |
2-2.5kHz. Options here?

Sun Jun 23 06:39:41 EDT 2024
Sun Jun 23 06:39:39 EDT 2024
01:08:37
Sun Jun 23 12:39:39 EDT 2024
-04:51:20

8100 Hz
1810 Hz

BTAR (corrected) ZDC rate
EPHENIX ZDC rate

Yellow
Beam Energy
Intensity
Loss Rate

100.2 GeV
1.19e+13 ions
9.52 %/hr

PP Beam En 100.2 GeV Species PP

1117111 Inte 1.30e+13 ions Bunches 1M1/111

Em Loss Rate 1 hr RMS Emittance
8] um Horizontal [1.71 pm

il
[1.6] um Abort Kicker Mode Delayed Vertical [1.5] um Abort Kicker Mode Delayed

-8~ STAR..ZDC. SPHENIX..ZDC.

C-AD Broadcast Jun 24, 2024 16:08

RHIC Injection RHIC Ramp NSRL BLIP Injectors Polarization LEReC Cryo Links

RHIC Store

Running requested sPHENIX 0

STAR (corrected) ZDC rate
[SPHENIX ZDC rate

crossing with no collisions at
STAR.. Started with ZDCNS at
15 kHz and remained above

10 kHz for duration of test.

Species PP

Bunches M/

Horizontal

[1.7] pm
[1.7] pm

Vertical
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34694
111x111_P1

T
8949 Hz

Beam Energy
Intensity
Loss Rate

Abort Kicker Mode

100.2 GeV/
2e+13 ions
4.41 %/hr

Delayed

Store Start
Physics Start
Time@store
Scheduled Dump Time
Dump Timer

Species
Bunches
RMS
Horizontal
Vertical

PP
1117111
Emittance
[2.01 ym
[1.61um

Mon Jun 24 14:44:10 EDT 2024
Mon Jun 24 14:44:08 EDT 2024
01:24:41

Mon Jun 24 20:44:08 EDT 2024
-04:35:16

100.2 GeV/
1.14e+13 ions.
13.10 %/hr

Beam Energy
Intensity
Loss Rate

Abort Kicker Mode Delayed

ety

14:40

N /A

14:20

ZDC coincidence rate [kHz

14:00 14:10 14:50 15:00 15:20 15:30 15:40

6/24/24
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C-AD Broadcast Jun 25, 2024 07:01:52

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

RHIC Store
34696 Store Start Mon Jun 24 22:17:42 EDT 2024
111x111_P2 Physics Start Mon Jun 24 22:17:40 EDT 2024
Time@store 08:44:15
STAR (corrected) ZDC rate 2301 Hz Scheduled Dump Time Tue Jun 25 10:00:00 EDT 2024
[SPHENIX ZDC rate 2331 Hz Dump Timer -02:58:02

Yellow
PP Beam Energy 100.2 GeV Species PP Beam Energy 100.2 GeV
m/1m Intensity 7.65e+12 ions Bunches 111/111 Intensity 7.16e+12 ions
RMS n Loss Rate 1.57 %/hr RMS Emittance Loss Rate 2.39 %/hr
Horizontal [2.3] um Horizontal [2.4] ym
Vertical [1.9] pm Abort Kicker Mode Delayed Vertical [1.9] um Abort Kicker Mode Delayed
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-8~ STAR..ZDC. SPHENIX..ZDC.

Beam loss rate [%/h]

01:00 02:00 03:00

Blue_Loss_Rate  -#- Yellow_Loss_Rate

RHIC Fill # 34696: Physics NSRL: Scheduled Shutdown

Very stable store last night ramping experiments at different times.
Rates at store approx. 2 of those seem in sSPHENIX only test.
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sPHENIXw/ 0 mrad crossing — Jet and Photon triggers working well...
 Sampling full luminosity with significant room to spare

* Running all detectors except TPC

* Backgrounds good

Trigger Control
Raw Live Scaled  Livetime
0: Clock off Modify 9383.00kHz 9224.26kMz 0.00KHz 98.31%
1: ZDC South off Modiy B3BLkHz  8230kHz  0.00kHz 98.30%

e i

e 2:2DC North off Modiy 76.68kHz  7536kHz  0.00kHz 98.28%
ot Jectees S e Trigger Control 3: ZDC Coincidence 38 Modify  6.66 kHz 6.54 kHz 0.17kHz 98.26%
LL1 Server OK Rejection Factors (MBD) 4: HCAL Singles. off Modify ~ 0.80 kHz 0.78 kHz 0.00kHz ~ 98.32%
HC: (ZDCNIZDCSVZDC Coincs 24.28 j::: ;ﬁﬁ :.r:,‘:‘;.n;:i 5: HCAL Coincidence off Modify 9383.00kHz 0224.26kHz 000kHz 98.31%

Run Control
17:36:54.

MBD N+S >= 1/ZDC Coinc: 66.24 Jet 10: 1615 Photon 4: 258,
MBD S/ZDC Coinc: 102.74 Jot 12: 2855 Photon 5: 445 8:MBDS>=1 off Modify 680.64kHz  668.83kHz  0.00kHz 98.26%
MBD N/ZDC Coinc: 102.76

Running for 0:00:53 9:MBDN>=1 off Modify 680.24kHz  668.47kHz  0.00kHz 98.27%
Run; 46642 Scaledown Raw Live Scaled ivetin
Events: 295808 (6783.2 Hz) 10: MBD N&S >= 1 200 Modify 437.96kHz ~ 430.40kHz ~ 214kHz 98.27%
i 1:ZDC South off 8371kHz  8228kHz  0.00 kHz 98.20%
Logging Enabled 11: MBD N&S >= 2 off Modify 231.17kHz  227.18kHz  0.00kHz 98.27%
Close 2: ZDC North off 76.74 kHz 75.41kHz 0.0 kHz 98.27%
12:MBD N&S >=1,wx<10cm  off Modify 6231kHz  61.23kHz  0.00kHz 98.28%
Pause 3: ZDC Coincidence 38 6.65 kHz 6.53 kHz 0.17 kHz 98.23%
13: MBD N&S >=1,wx<30cm  off Modify 167.73kHz  164.84kHz ~ 0.00kHz 98.27%
8:MBD S>=1 off 680.48KkHz  668.66kHz  0.00 kHz 98.26%
pvsies | beam | cosmics | caib junk 14: MBD N&S >=1,vx<60cm  off Modify ~328.19kHz ~ 322.49kHz  0.00kHz 98.26%
9:MBD N >=1 off 680.25kHz  668.45kHz  0.00 kHz 98.27%
L] o0 e RIS seon < el | st s ] Moo - X 15: HCAL Singles + MBDNS >=1  off Modify ~ 33.47 kHz 32,88 kHz 0.00kHz  98.25%
Sob0-EmCal | sebos-Emcal | seb06-Emcal | _sebo7-Emcal | _sebos-Emcal 10: MBD N&S >= 1 200 437.87kHz  43031KkHz  2.14 kHz 98.27%
Sebo9-EmCal | _sebl0-Emcal | sebi-Emcal | sebiz-Emcal | _sebia-Emcal . -
. - 16: Jet 6 GeV + MBD NS >=1 off Modify ~ 3.57 kiz 351 kHz 0.00kHz  98.44%
ZDC/SMD s s T e e e 17: Jet 8 GeV + MBD NS >= 1 0 0.48 kHz 0.47 kHz 0.47 kHz 97.67%
aelen: 200REPD L] L L - 18:Jet 10 GeV+MBDNS >=1 0 0.27 kHz 0.26 kHz 0.26 kHz 97.40%| 17: Jet 8 GeV + MBD NS >= 1 0 Modify ~ 0.49 kHz 0.48 kHz 0.48kHz  97.77%
19:Jet12GevV+MBDNS>=1 0 0.16 kHz 0.15 kHz 0.15 kHz 97.10%| 18: Jet 10 GeV +MBDNS >=1 0 Modify  0.27 kiz 0.27 kHz 027kHz  97.54%
21: Jet 8 GeV. 29 0.96 kHz 0.94 kHz 0.03 kHz 98.00%| 19: Jet 12 GeV+MBDNS>=1 0 Modify  0.16 kiz 0.15 kHz 015kHz  97.14%
22: Jet 10 GeV o 0.58 kHz 0.57 kHz 0.57 kHz 97.85%)| 20: Jet 6 GeV off Modify ~ 6.31 kHz 6.20 kHz 0.00kHz  98.40%
22idetiz coy L Ll .35 0:35 ke 98:29%| 21: Jet 8 Gev 29 Modify  0.97 kiz 0.95 kHz 003kHz  98.12%
25: Photon 3 GeV + MBDNS >=1 0 2.97 kHz 2,93 kHz 2.93kHz 9B.40%| L 10410 Gev o S — 057 kHz 057kHZ  97.96%
26: Photon 4 GeV + MBDNS >=1 0 1.66 kHz 1.62 kHz 1.62 kHz 98.17%
23: Jet 12 Gev o Modify  0.35 kiz 0.35 kHz 035kHz  98.38%
27: Photon 5 GeV + MBDNS >=1 0 0.96 kHz 0.94 kHz 0.94 kHz 98.30%
24: Photon 2 GeV+ MBD NS >=1  off Modify 19.53kHz ~ 19.22kHz  0.00kHz 98.39%
“lphnxrcéoperatorti-s CALOHOST=sebos caloclient anic all 29: Photon 3 GeV 29 5.42 kHz 5.33 kHz 0.18 kHz 98.30%
cratez: § 25: Photon 3 GeV + MBDNS >=1 0 Modify  2.98 kiz 2.93kHz 293kHz  98.44%
ohnsrchoperaord:-$ CALOWDST=seb18 caloclient init_all 30: Photon 4 GeV/ 1 309KkHz  303kHz  152kHz  98.12%
Crateds 1 ot dqtmget icaiusymakite 26: Photon 4 GeV + MBDNS >=1 0 Modify 1.6 kiz 1.63 kHz 163kHz  98.21%
o sty ARLOEL Sy 31: Photon 5 GeV/ ] 1.84 kHz 1.80 kHz 1.80 kHz 98.21%

T 27: Photon 5 GeV + MBDNS >=1 0 Modify ~ 0.96 kHz 0.94 kHz 0.94kHz ~ 98.40%
Reset Scaledowns | Select Triggers [ ERNMERSEN
28: Photon 2 GeV off Modiy 34.70kHz  3411kHz  000kHz 98.32%
i eyt 29: Photon 3 GeV/ 29 Modify  5.40 kHz 5.31 kHz 0.18KkHz 98.36%
6/25/24 e o 30: Photon 4 GeV/ 1 Modify ~ 3.08 kHz 3.03 kHz 151kHz  98.20%
Killa1l counterst
31: Photon 5 Gev 0 Modify  1.82 kHz 179 kHz 1L79kHz  98.30%

s.py
R ) Reset GL1




sPHENIX pp 200 GeV
—— —— ZDCNS Coincidence Rate [Hz]
Start of Maintenence or APEX Days

pp (42 mb) collision rate [kHz]
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One issue we are investigating, the MBD coincidence rate / ZDCNS coincidence is
somewhat low (-15-20%). That might be due to lower MBD efficiency for very large
z-vertex values (running simulation now).
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sPHENIX pp 200 GeV
—— —— ZDCNS Coincidence Rate [Hz]
Start of Maintenence or APEX Days

1-hour long runs
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Efficient sSPHENIX data taking once set up ...
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SPHENIX pp 200 GeV

All Z, Calorimetric Coverage
MB Recorded = 0.22 pb™!
Photon/Jet Trigger Sampled = 2.19 pb'1

1zl<10 cm; Calo. & inner tracking (MVXT,INTT)
MB Recorded = 0.13 pb™!
——e——— Photon/Jet Trigger Sampled = 1.12 pb’*

sPHENIX MBD equivalent

IIII‘IIII‘IIII‘IIII‘IIII‘IIII‘IIII‘I

T

06-15:02 06-18:08 06-21:14 06-24:21 06-28:03

Now showing luminosity sampled separately for AllZ and |z|[<10 cm
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June 25, 2024
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Z2DC coincidence rate [kHz]

Total intensity [10711 Protonsl
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TPC update...

We have run TPC at 4.1 kV for a number of multi-hour sessions — not during Machine
Development or stores with new conditions. Much of this data taking is with all
detector systems included..

Even with nitrogen mixture and lower voltage (4.1 kV instead of 4.5 kV), initial tracking
offline checks are encouraging — however, too early to draw conclusions.

Looking to integrate TPC with zero suppression this week.

sPHENIX is analyzing the safety consequences of 5% isobutane with Brookhaven's Fire
Protection Engineer, and will be meeting with Ray Fliller and David Mohammed on
Wednesday about our proposal to mitigate risks from isobutane.

6/24/24 sPHENIX 2024 110



Next steps

SsPHENIX wants to take maximal data with
0 crossing, C-AD optimizing luminosity /
beam-beam effect...

In the next week, bring TPC into data taking S
. i i k00

Keep pushing on isobutane option for 2000 ——
L “soobo

better working point LI

2024-02-05 14:41:29
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Plan was for ZDCNS 10 kHz w/ 65% in |z| <10 cm.
This has us running near 10 kHzw/ 16% in |z| <10 cm.

This enables some key parts of the sPHENIX program, and leaves others
with a major loss of statistics (/5% reduction in B-jets, jet frag. func.,
Upsilons). Still worth investigating options to recover some of this loss.

6/25/24 sPHENIX 2024 111



