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H@ Run23, Timeline

e April :

- All detectors had been installed except sePD.
 May/17?:

- Commissioning with beam started.

* Aug/01:

- The trouble with the RHIC valve box happened.
* Aug/03:

- HCAL cosmic trigger implemented. Commissioning with cosmic rays started.
* Aug/04:

- ALD decision to end the run

* Aug/05:

- Switch to two-person shifts

o Sep/13:

- INTT was turned off in preparation for TPC repair. End of cosmics data taking for all s

tracking detectors. i B a b TR
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* Sep/29; o Al
- End of shift operation at 24:00. L e

* Oct/02;
- End of Run party




&) Run23, Commissioning, INTT

The status of most of the commissioning topics was presented at the recent workshop at RIKEN.

Timing Title Speaker
iyl el el (VSN sPHENIX status Genki Nukazuka (RIKEN)
58/09/2023 11:15 f\l:l\lil\llX%%ﬁ—':'Faﬂﬂ_ﬁWﬁHj%%IN ZERWENZy X073 XLRBEEIC Hinako Tsuijibata (NWU)
58/09/2023 13:00 S’_P%'i';ﬁ%{?%mmww% INTT YU OVt —TOIXRILF Yuka Sugiyama (NWU)
pryfele TPl B B R topical: jets and heavy-flavors Takashi Hachiya (NWU)
28/09/2023 13:50 Railisbidy: St NINEOPZ VN 22 Ryota Shishikura (Rikkyo)
58/09/2023 14:05 s;QZNB%\Ol)TgEU OVRHABEHIRI200GeVERFREARICKE ITD Y b Tomoya Kato (Rikkyo)
LV Pl R M Pl SPHENIX-INTTH: 22 T D multiplicity I E Misaki Hata (NWU)
2V PIPEB PN BT RILE—FA A VERERSPHENIXICH T2 Y v NEEBEOFE Mai Watanabe (NWU)
pr I PIVPER WA Y sPHENIX-INTTY U O ViHaZs DESIRIE/ N1 7 ABEKFEDHTT Takahiro Kikuchi (Rikkyo)

SPHENIXERRINTTHREZGED T —FINEF A I VT DRBEEINAILT v FICD

29/09/2023 15:00

AT Mai Kano (NWU)

rle (1PN PR R I Development of an Event Display for INTT Detector at SPHENIX Manami Fujiwara (NWU)



https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2383/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2506/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2488/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2513/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2487/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2489/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2495/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2496/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2490/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2505/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/contributions/2501/
https://indico2.cns.s.u-tokyo.ac.jp/event/287/
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The released plots were summarized in the sPHENIX wiki.
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https://wiki.sphenix.bnl.gov/index.php/Released_results
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SPHENIX Preliminary
3007 Au+Au sy = 200 GeV

. Part of INTT used
June/13/2023
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Number of Hits [arb. units]

100 —

—

| | | | | | | | | | | | | | | | |
O 274 76 78 80

Felix Beam Clock Counter Delay [BCLK]

The first evidence of timed-in.

Only 1/8 part of INTT.
Released on June/13/2023.
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Evidence of the timing resolution within 2 BCO.

Released on Aug/18/2023.

Commissioning with beam
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August 1 _8, 2023
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Number of clusters at inner barrel
Evidence of healthy operation of INTT.

#clusters on the inner barrel and the outer barrel.
Released on Aug/18/2023.
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Au+Au \s,, = 200 GeV
August 18, 2023

ﬁ Run23, Commissionin
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Commissioning with beam

Correlations of #clusters

between the south west bottom half of INTT

and the other parts.

Released on Aug/18/2023.



Commissioning with beam

PHEﬁi Run23’ COmmiSSiOning7 INTT August 18, 2023

MOCAOVAANERAAAWANVAAY AAOAWAAVAER AV ROV ERA OGN ARSI
AMAWWNVWVURRWNWNNY. ANVWNVNNNWVMER AN SRRV AN

AMGOGOOGAAAAAMBAAOOGAAAAGY AAAAGOOLAAAAAAAAAAGOAAAAAS. DOGOAAAGGALMMAMAGGAAAAOAAAAN DOGOAASOAAAMAAEACCAAAAAMA
LAWY ANV ANV RN ANV AN

AOAMOBOAGEAAEAGARAAVAAAY  RAAAAARAAAAAVARARARAAAVRY SOOIV DO
DAAMBWNVWNRAWWWNVWWAIINYL. - BN RN DAV AW TSNV AN

AMBAALKAAAAAAAANAAAAAYY  BAAGOAAAAAAAAAAAAGAAAMANY  DOGOAOGAAGAAMMEAAOOOAAAMMAAAR  DOOOAAASAMAAAMACAAAAAA ARG
BAMABAAMASARMAAANWWWNWIY BOAAWANAWWWA RSN ARV WA DO AR

AAAAOAAAAAAMAAAAARAAAAR AR DAAOAAAMMMAMAAAEAAGAGAAAARAA  DOAOAOAMUAAAAERACAAAAAAAAN. AR
BANMBCRGNWN BRI OGNV RNV AR RN TSN RO

SO AR SISO AR AR NSNS SRR CRRR] SN S
T N T L L TR

SNSSSNERS SN SR AN AN AN SN WAL
DANBRORANWNM TAWAAWNVWWAAANYL. TSNV AWV TN RN TN AN

TSP SRS AN TSSO A A R R U S
AR GRS AR AV AU U VUV AU R R AT T
AL U ROV, SO A AR, RSO SS  SS S S
ARV RNV RV ARSIV NIV ARV SAARA A ARV VRN A IS R I T
AR RS AAAA A, AASSAAAACO A ACA A AAAAAE AAASSAAAAAAAA AR A AAAAAA A A S
AR RNV N VARV RNV RN AN SRR I AR R

AR AR ARG A, AOAAAAAAEAS AR CAARAAGAAAAAAA,  BACAAAAAAEAAAEAAAGAAAAAA ] OSSO
ARANRARRAA R A ARV AR AR AR AR VAR RV Sl S I T P T I
T R L

MO AAAAAAUAAAAAEA SISV S T F T L LR L gL L
SN RN NSRRI Y AAAUGARARRRA OB BRI S I T T LI G TR
TR RO R O - U L'L'L'L'L'L'IJL'L'!!!LILlLTL‘L'L'Ll'Ll'LTLlL'L'L'Ll' T T T T
AR AN, AN AR IV ST P T AT S P I P I
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T T S S O N O S I T T T T T
AAAAAAOVA AR ANV N ARV ARV VRV A N R

ADC distribution of all FPHX chips.
It means most of the chips (2882 / 2912 ~ 0.990) are in good condition.
Released on Auqg/18/2023.
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SPHENIX Preliminary
Au+Au |s,,, = 200 GeV 7
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&) Run23, Commissioning, INTT

July 28, 2023
et
600~ sPHENIX Preliminary N
- Au+Au \'s,, = 200 GeV :
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T T T R TR T . !
-40 40
INTT z-vertex [cm]

zvix distribution reconstructed by INTT.

Released on Aug/18/2023.

July 28, 2023
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A correlation of zyix reconstructed by
INTT and MBD.

Released on Aug/18/2023.

August 18, 2023

Illl i - L lI |||l o l E
4 SPHENIX Preliminary T
¥ " Au+Au VSN =200 GeV o f. I
20 'I| ?qu ’ﬂr . l II l [ I | | -
+ ] ll ‘ ﬁ-_ 10
I-rI ’ I i

.--¢.--..-.','¢:.u' W 1

INTT zvertex - MBD zvertex [cm]

: ./ 107!
1000 2000 3000 4000 5000

INTT Number of clusters

A correlation between #INTT clusters
and the difference of zyix
reconstructed by MBD and INTT.

Released on Aug/18/2023.
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-:£J) Run23, Commissioning, INTT

Our colleague, Cheng-Wei Shih, from National Central University, Taiwan, won the poster
award in QuarkMatter2023 for “The Intermediate Silicon Tracker of sPHENIX".

2 The Intermediate Silicon Tracker of
SPHE 'X’ sPHENIX

Cheng-Wei Shih for the sPHENIX Collaboration

, ONEIc =1410 -
Department of Physics & Center for High Energy and High Fleld Physics, National Central University, Tacyuan, Talwan , Py B
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Commissioning with cosmic rays

-:£) Run23, Commissioning, INTT

run: 25926, event: 5451, BCO: 128330850911

sPHENIX Tracker

2023-08-23, Run 25926 - All EBDCs, BCO 12833085091 . 'g' | L L L L |
;)J-.Field Cosmics Data ' | ' O | SPHENIX |nterna| |
inear fit to MVTX, INTT, and TPOT hits only . —_ _
> 0OF Cosmic data -
" Run 25926
-80 i . -
| | | I | | | I | | | I | | | I | | | I | | |

-60 -40 -20 0 20 40 60
X [cm]

Cosmic ray measurements together
with MVTX, TPC, and TPOT. 10
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-:£) Run23, Commissioning, INTT

run: 25926, event: 5451, BCO: 128330850911

sPHENIX Tracker

2023-08-23, Run 25926 - All EBDCs, BCO 128330850911 [ - -ttt
-Field Cosmics Data i i
(I),inear fit to MVTX,t]NTT, and TPOT hits only - SPHENIX Internal -
OF Cosmic data —

- Run 25926

_20} _
_40} -
-60 -
-80 ) ) -

I | | | | I | | | | I | | | | I | | | | I
-100 -50 0 50 100
Zz [cm]

Cosmic ray measurements together
with MVTX, TPC, and TPOT. 11
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sPHENIX Preliminary
Cosmic run
2023-08-18, Run 25566
INTT standalone
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eid 95627, Nclusters: 4

PP T . 4 T —— v T —— v " 2 1 Wy

Standalone Cosmic ray measurements.

#hit / event

Commissioning with cosmic rays

&) Run23, Commissioning, INTT

': eid 195627, Nclusters: 4

Failure on LV for ROCs on the south side.
We should have found it earlier...

0 — — M S -
25900 26100 26300 26500 26700 26900

#hit/event as a function of runs.

Hot channels were not excluded in this analysis.

INTT was operated on for 1 month in stable condition.

#hit/event depends on the trigger condition.

12
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The background measurements with only a blue beam.

SPHENIX Preliminary, MVTX stave L1_00, blue beam only, 83 ms 08/18/2023

— I | I I | I | I | I | I | | I
E —_ —
B g d e At e e e e _ |
. ' 2 = . . ® .. -, e S . " el . o s ! ' . ' : . l. . . R
- . : . RS N S s . . ! v v
— — - ’ —
o ' f ' . ‘r'_.
|~ — " 1) . . - D RES 1
= {92—— e, SN g - , o ' -
8 - ’ LA T : : _
i THL ' ' . w T ' . ' . E =
0.. ane '~ e L. ' & PO P A= e g i " ]
. N e ' -, F =, | _ v 7 | '
; 1_" vr Lor B . " . " . ot - o' ' - ‘[ E—
— ' 1 ' P . [ TN _—
) _ $e . M T PR . - -
Q: B ! =" l'm'.". ) ’ \ e | ' - .- .
O 8 . - )v' . . ‘ ‘, o, . - . r . o
N L4 S - -1 V! - ] ’-l""
+" : —_— T e SR ' . T =
—. l: . . —— »e ' 1 N pa— I -~ ._. . ?. - . p—
a Y U ’ .. - o R ” ' _
= .. ; ! . ‘-
065 ST . : -
. L * LS .~ - ] . e . ] i
—_— ¢ - — 2° ' ) . ] ' L — —
e ok, . - . it N . amt - bl " . . ',
—_ . . i. \ o — I| . t, ] .. - -.a , - . . ' ™ .
" . oy o . - 1 I i - A ' .
O 4 . F] /. T — . ~\ 1 ' ! . 8 ; ‘o 't\'. ! "~
' . . ' ' . ol . -
:‘_ LI . ’ .. : . L - rl . . - |
. . . ' - . r - v —
. ’ ™ " _ . : L -
O 2 - : - o ' . _ —
— . f - —
‘. . — " | g ~ pu s / ' . s S
L‘.l. . - | - ] ) ] ) ,.-. 'y . ' -r.. _
. - P 1 L] . —t -
0 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 l 1 1 l 1

Column Pasition [cm]

SPHENIX Preliminary, MVTX stave L1_00, blue beam only, 890 ms
l 1 1 Ll [ 1 l 1 l I l

— 1 Ll Ll 1 1 L 1
c [ | | —
0 | - : L L7 T O B STAT WL Ve 1T 'g.'o" “" r el . v ]
L — 1 4 = . __1,' .'_5."\;',' s N RN g ,.,: b i/ Ak g T AT ™
c e R R AR TS BT AR RO e Lk
O 2 e . . - - . o . _ :' '.'\-. ; o "‘_ ‘.,. L e
= 1.2 »9.3:."’:':._”_-'&” o 2 _"f\f'\ﬂ'
8 B AR —
o _
> 1 A, —
O pa —
c L _
0.8 fauk e, —
T SRz _
0.6 .l, 'E': "'.\I:I'.‘ X ]
.'-u :' : '
04r
-l '.... : _ ‘| ..l. o heon d, '. ”_" : .'- ' 4 -' .‘ —l'f e
0.2 » 1 Sdedidiaapivemperdoinl 3 ohly J'L\‘*‘ LI Tty B oy S R TAR 3, 1o d 07 —
F 1 1 1 l 1 1 1 1 1 1 l 1 1 1 1 1 1 1 l 1 1

l
5 10 15 20 25

Column Position [cm]



Position Y [cm]

Position Y [cm]

N

N

AN

N

2023-08-30

» . Clust
SPHENIX Prefiminary = S

Au+Au VS_NN=200 GeV e Final PV

Reco __|

Reco

Tracklets of the chosen vertex cluster (IAzl < 0.1 cm)

1st + 2nd layer -, . ]
Neiusters Y*" = 58; Cluster positions assume ideal detector geometry

-4 -2 0 2 4
Position X [cm]
2023-08-30

| Tracklets of the chosen vertex cluster (IAzl < 0.1 cm)

o . Clust
SPHENIX Preliminary = S5

Au+Au VS_NN=200 GeV’ e Final PV
J

Reco _ |

Reco

.y —

SN
//l“ 4

Néfagj;d e 163; Cluster positions assume ideal detector geometry :

I|I
4 2 0 2 4

Position X [cm]

Radius [cm]

Radius [cm]

2023-08-30

[T T 171 | T T | T T | T T | T T | L | L | T T T_]

- . « Clust .

_ SPHENIX Preliminary uoters i

41— e Estimateof PV, |

B Au+Au SNN=2OO GeV e Final PVReco ]

L s 1.4 _

S S S, S J al% _ _/.T’_' —

It - \’ o i

21 1 ]

L \ _

1 - —

. X i
O 1st + 2nd layer

~  Neusters "' = 58; Cluster positions assume ideal detector geometry T

B 1 11 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1111 | 1111 | 1 111 i

-20 -15 -10 -5 O 5 10 15 20

Position Z [cm]

2023-08-30

[T T T | T T | T T | T T | T T | L | L | T T T_]

— .. e Clust —

. SPHENIX Preliminary Loters ]

41— ° Estimateof PV, |

B AU+AU V SNN=200 GeV e Final PVReco i

) EERCTIY M -

3 - —

: o0 % __* ____e-o .l:':-:o-.-.-\ L :

2 - —

1 - ]
0 1st + 2nd layer

~  Nousters = 1163; Cluster positions assume ideal detector geometry ]

B 1 11 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1111 | 1111 | 1 111 i

-20 -15 10 -5 O 5 10 15 20

Position Z [cm]

-:£) Run23, Commissioning, MVTX

Event displays shown in QM2023.

2023-08-30

SPHENIX Preliminary
Au+Au \s, =200 GeV

-20-15-10 -5 0 5 10 15 20
V%)andidate [cm]

15



sPHENIX Time Projection Chamber
100 Hz ZDC, MBD Prescale: 2, HV: 4,45 kV GEM, 45 kV CM, X-ing Angle: 2 mrad

SPHENIX Tirs Praachion Chambar ' 2023-06-23, Run 10931 - EBDC03 reference frame 31

1zens with T2C HY on and Magnet on AutAu sqri(s_{NN})=200 GeV

First col1z¢

J-00-2J, Ban AUBIL - LEOCOL Trarne JL-32

QU YNy = IO Ly

Event display of frame 31, run 10931 (June/23/2023)

@ Run23, Commissioning, TPC

SPHENIX Preliminary
Diffuse Laser Test

Event display of the diffuse laser test.

It demonstrates how the electrons from the
diffuse laser flash travel as a sheet through the
TPC.
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b
£ SPHENIX Status
New Input From Run 2023

Luminosity,
JSNN pata (Iz] < 10 cm)

Year Beam Taking

(GeV) (Weeks) Recorded Sampled

ziz) Au + Au 200 9 3.7 nb-1 4.5 nb-1

* The unexpected end of the run.
- We proposed carrying 6 weeks of Au+Au measurements over 2024,
- How we proceed ( Au+Au, then pT+pT or vice versa) is not determined yet.

*New luminosity estimation by RHIC.
- RHIC made a new luminosity estimation based on the results in 2023.
- The luminosity of Au+Au is not affected a lot, though pT+p' is decreased by 1/5.

Luminosity estimation with a beam crossing angle.

- A non-zero beam crossing angle is needed to limit the distribution

of the collision points in z-direction.
- According to our measurement in 2023, it affects luminosity. _ /‘1'7

—~ < >




Q Proposed Plan

Luminosity,
DETF: :
JSNN Taking (Iz| < 10 cm)

(GeV) (Weeks) Min. Bias Calo.

Year Beam

Beam Use Proposal 2023

0.3 pb-1 i Luminosit
D2y pt+p!t 200 12 45 pb- . Y,
(5 kHz) Year Bea Data Taking (|z| < 10 cm)

2072 pT+ Au 200 5 0.003 pb- 11 pb- (Weeks)

Min. Bias

20.5 5.2
/24.5 /6.3 nb-1

2751 Au + Au 200 20.5 13 nb- 21 nb-1 2025 FaUEIET

Beam Use Proposal 2022
Data Taking LuminOSity, (lZI <10 Cm)

Year Scenario

(Weeks) Min. Bias Calo.
Scenario-A o
First Au+Au for commissioning, F4% 4 A Au + Au Only Commissioing
then P’ +p'. P2l A pl+p! 13/17/21 0.34/0.44/0.54 pb'  23/31/39 pb-
Scenario-B
Firet ot + p! for both 2024 = o'+ p!  9/13/17 0.23/0.34/0.44 pb-'  15/23/31 pb-
commissioning and physics,
then Au+Au for physics. 2024 B Au + Au 3 0.4 nb-







-£) sPHENIX Runs: Effect by the Beam
Crossing Angle to Luminosity

Crossing | L(6, allz)/ | L(6,|z| <10cm)/ 0 in Lumi/Week Lumi/Week
angle® | L(0 =0, all z) L(6, all z) sPHENIX [cm] | allz[ub '] | (|z] < 10 cm) [ub ']
0 mrad 1.0 0.30 26 2210 660

1 mrad 0.30 0.52 14 660 340

2 mrad 0.15 0.79 8 330 260

Table 2.1: Summary of projected 2025 Au+Au luminosity production under different crossing angle

scenarios. The luminosity /week is based on the average of the minimum and maximum projection.
The vertex width o, and thus the vertex factor L(6, |z| < 10 cm)/L(6, all z), is taken from direct

measurements in SPHENIX in 2023 Au+Au running, as suggested by C-AD. All other values are taken

directly from C-AD guidance. The right column, which is the luminosity per week within the narrow
vertex, is the relevant quantity for sSPHENIX physics.
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