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The sPHENIX experiment at RHIC*

L R Plan 201
ong Range Plan 2015, page 22 _The main physics at SPHENIX
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| {1 Spectroscopy
TheZOlS " ‘ O 28 m 0.56 fm ;
LONG RANGE PLAN 0.78 fm f
for NUCLEAR SCIENCE
Parton Energy Loss | |
There are two central goals of measurements planned : ? § *
at RHIC, as it completes its scientific mission, and at the '* in QGP _' ;
LHC: (1) Probe the inner workings of QGP by resolving il |
its properties at shorter and shorter length scales. The ' ,f '
complementarity of the two facilities is essential to this ' '
goal, as is a state-of-the-art jet detector at RHIC, called U d S 3 _' '.
sPHENIX. (2) Map the phase diagram of QCD with 1 ]
experiments planned at RHIC. \. N B

*RHIC: Relativistic Heavy lon Collider in BNL, USA
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https://science.osti.gov/-/media/np/nsac/pdf/2015LRP/2015_LRPNS_091815.pdf

The sPHENIX detector -erclxR

sPHENIX, Super Pioneering High Energy Nuclear Interaction eXperiment, at RHIC 1008, USA
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oHCal

Full barrel calorimeters Magnet

Magnet system

Tracking system

Forward detectors

* Zero degree calorimeters were not shown

sPHENIX: mposed of 11 systems
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The journey of sPHENIX

The INTT ladder production and ladder reliability
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sPHENIX Tracker
sPHENIX Experiment at RHIC . 2023-08-23, Run 25926 - All EBDCs, BCO 128330850911

Run / Event: 21615/ 1362 0-Field Cosmics Data
SPHE I X Collisions: Au + Au @ YSyy = 200 GeV Linear fit to MVTX, INTT, and TPOT hits only

An overview of the
SPHENIX experiment
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Standard Candle: Neutral Pion 2

Run 2023 Au+Au commissioning dataset
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See the conference note: sPH-CONF-BULK-2024-01!
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https://www.sphenix.bnl.gov/sPH-CONF-BULK-2024-01

Standard Candle: Calorimeter dE1/dn

Run 2023 Au+Au commissioning dataset
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See the conference note: sPH-CONF-BULK-2024-02!
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https://www.sphenix.bnl.gov/sPH-CONF-BULK-2024-02

Data taking timeline

O
SPHE[} X

Request Reality Reality
vear (BUP2022) Run plan (Species) (weeks) Goal
2023 |28 weeks| Au+Au | Au+ A 105+  Commissioning and RHIC
standard candles
| e | [
2024 |28 weeks| O, T P °D me
P!+ Au AU + AU 3 Commissioning of TPC
and MVTX

Run 2024: 6 weeks (FY23 carried over) + 19 weeks (FY24) + 2 weeks (FY25 borrowed)

*Due to the accelerator failure
TPS2025 Annual Meeting
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Run 2024 data taking (pT+pT)

sPHENIX Run 2024 pp /s=200 GeV
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5

Calorimeter Data (crossing 0 mrad, all z-vertices)

251190 All sSPHENIX subsystems taking data
4 (except TPC)

m Exceed 200% of goal!

p+p 200 GeV Run 43266 Event 1447921 2024/06/12 SPHENIX Preliminar

= Photon / Jet Trigger Sampled = 107.4 pb™

Currently 238.6% of Run Goal

pp inelastic collisions
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= Open Heavy Flavor Recorded = 2.90 pb™ I @ ]. I O ]. I O I

Currently 64.5% of Run Goal oot ] oot ] oot ] oot .
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Physics of interest: photon-jet, di-jet, etc m.,., [GeV]
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Run 2024 data taking (pT+pT) orrefx

Program 2: All sPHENIX subsystems taking data in triggered mode w/ 1.5 mrad crossing angle

sPHENIX Run 2024 pp /s=200 GeV

'VO-10 CIr'VQo 'vo=20 'vVQO 'vO- 'vO

=M TPC stable data taking after
=l introduction of the 5% isobutane
=>n

Calorimeter Data (crossing 0 mrad, all z-vertices)

1120

_ Photon / Jet Trigger Sampled = 107.4 pb™
sPHENIX TPC+EMCal

= = = = s - 200 GeV pp
Currently 238.6% of Run Goal 3 2024-06-25, Run 46730

Event #11491

All Detector Data (crossing +1.5 mrad, 1zl<10 cm)
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_ Y / Photon / Jet Trigger Sampled = 13.28 pb™

Currently 29.5% of Run Goal

-

Tracker Streaming Data (crossing +1.5 mrad, 1zil<10 cm)

_ Open Heavy Flavor Recorded = 2.90 pb™

Currently 64.5% of Run Goal

|
J9n-21 Jul-02 Jul-14 Jul-25 Aug-05 Aug-16 Aug-28 Sep-08 Sep-19 O

Physics of interest: Upsilon family, jet structure, etc.
TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan)




Run 2024 data taking (pT+pT)

05/28/2024 9/13/2024
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Tracker Streaming Data (crossing +1.5 mrad, 1zi<10 cm)

- . Open Heavy Flavor Recorded = 2.90 pb™ _
sz Fully streaming readout for the

c “y”/ f : : : 220 first time at RHIC > 10%
- = - E = = = N - 1

7 g - g : : : : - : : : 3
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*Streaming readout: regardless trigger, record events as long as the particle hits are detected
Physics of interest: DO & A" productions, etc.
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Highlight of projections (BUP2024)

* Projected luminosity based on the delivered luminosity estimated by C-AD
 SPHENIX requests to have AuAu running reaching the statistics of 7 nb-1
* Additional p+p running is planned if the Au+Au luminosity target is met and sufficient physics weeks are available

Upsilon (1S and 2S5) 0::E ol DO TSSA (pT + pT)
—~0.7p J 8:— sPHENIX BUP2024 Projecton 3~
5065_ SPHENIX 5UP2024 Projection _E7nb'rec. 0-10% Au+Au, b—D" | < 0.031- QPN ERJP20R4 Projecl:tion, ;;T+pT—I>D°/50I, P07 -
@ Op [ oany reoondel AutAd Oy 2.9 pb”’ p+p [ PRL 131 012301 F ¢ 29pbstnpep :
> o5k o Teeorted AR 144 6.8pb ' p+p EPJC 80,671 -  002= & 68pb'str p+p -
g - O 13 pb sampled p+p - i CMS. 0-100% ] N Kang, PRD78, A, = A =0 i
> 0.4f- ® 26 pb”sampled p+p 1 .2:— ’\ ; — 0.01  srevessenns Kang, PRD78, A, = -, = 70 MeV -
- 1= - : :
0.3 + + + 08: “ * ] OF
- C C C (» C O ] B
0.2 - T * * - ~0.01F
: | 0-6; T I
0-1;_ » <+ <+ <+ « 0-4;_ aE _; -0.02-
0: I P A P | | | 1 0.2 — 0
0 1 2 3 4 5 6 [Z[GeV'B O:...|...|..|...|...I.:
o 0 2 4 6 8 10 n . .
GeV] Precise constrain gluon Sivers
Pr TMD functions

1. Distinguishing b/w models
2. Comparisons with LHC (CMS)
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Summary RO

 sSPHENIX, state-of-the-art jet detector, is the first new collider experiment at RHIC in over
twenty years!

* |n Run-23, the sPHENIX detector was fully commissioned with beam and cosmic rays

* The preliminary standard-candle measurements of neutral pion v2 and the dEt/dn show
good agreement with that of other experiments

* |n Run-24, the large high-quality p+p data was taken, partially meeting the luminosity goals
 200% for calo physics program, 30% with TPC, and 65% for HF physics program

 Many analyses with Run-24 data are in progress. Stay tuned! The future for physics with
sPHENIX is bright!

* The top priority in Run-25 is to collect a very high luminosity Au+Au dataset (7 nb-1) for the
long-envisioned QGP physics program with unique capabilities of SPHENIX at RHIC

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 12






Beam use proposal for Run 2025 D

* Projected luminosity based on the delivered luminosity estimated by CA-D
 SPHENIX requests to have AuAu running reaching the statistics of 7 nb-1

* Additional p+p running is planned if the Au+Au luminosity target is met and sufficient physics weeks are available

sPHENIX Physics Target in Run-25: 7 nb~! (50B events)

Collision Species | Cryoweeks Projected luminosity, |z| < 10 cm
Au+Au 200 GeV 20 @! ~4.2nb! recorded
Au+Au 200 GeV 28 3.6 <(6.4)nb ! recorded

If Au+Au luminosity target is met, ordered priority list for additional running:

Collision Species

Physics weeks

Projected luminosity, |z| < 10 cm

1. p+p 200 GeV
2. p+Au 200 GeV

3. O+0 200 GeV

8

5

2

13 pb~! sampled + 3.9 pb~! streaming
80 nb~! sampled + 24 nb~! streaming

13 nb~! sampled + 3.9 nb~! streaming

*The dry-weeks 20 (28) assuming 22 (30) weeks are received
Cheng-Wei Shih (NCU, Taiwan)

TPS2025 Annual Meeting
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Importance of supplemental p+p running

% of .
BUP-23 goal 91 3; {; ZI'
100% F- D -l - - -~~~ === =s s sccccccccceee === -
>50% of
goal met!
50%

SPHE

| Current Run-24

. + supplemental
8 weeks

Calo-only Full-system Tracker-streaming

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 15



The sPHENIX detector

sPHENIX, Super Pioneering High Energy Nuclear Interaction eXperiment, at RHIC 1008, USA

Nch

Full barrel calorimeters, 1.4 T solenoid, excellent tracking system and wide coverage

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 16



SPHENIX calorimeter system

* First at mid-rapidity at RHIC
e Hadron energy resolution: 13.5% + (64.9% / \JE) [beam test paper]

Sampling calorimeters
~ 5 A In total
Common readout: SiPM

265 cm

T L e
2 L I G R e
R 4.5 | B e :
N O e e e

- WLS fiber embedded

173 em SCIF] structure % In scintillator plate
Magnet
Hoem iHCal * Tungsten-scintillating fiber (SCIFI) ° Titlleq plates_: jets go through at least 4
114 om M- - Radiation length: 18 Xo scintillator tiles
90 on | EMCal + AN x Ad: ~0.025 x 0.025 * Absorber: aluminum (inner) & steel (outer)

e AnxAd: ~0.1 x 0.1

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 17


https://arxiv.org/pdf/1704.01461

SPHENIX tracking system

« MVTX, MAPS Vertex Tracker (2.3 <r < 3.9 cm)
- 3 layers with cell size 27 um x 29 um
- Precise vertex - O(10) micron in r¢, and z

* INTT, Intermediate Silicon Tracker (7.5 <r< 11 cm)
-2 layers of silicon strips (78 pm pitch)
-NCU & NTU participated since May 2019
- Precise timing resolution for bunch-crossing
identification

 TPC, Time Projection Chamber (30 <r < 80 cm)
- Compact GEM-based TPC
- ~ 14 ps drifting time
- Precise momentum measurement

« TPOT, TPC Outer Tracker (one spacial point)
- 8 Micromegas-based tracker
- Calibration of space-charge distortions of TPC

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 18



SPHENIX forward detectors

« MBD, Minimum Bias Detector (3.51 < |p| < 4.61)
- Reuse of PHENIX Beam-Beam Counter (BBC)
- 50 ps timing resolution
- Centrality & luminosity measurements, and Min. Bias. definition

« sSEPD, sPHENIX Event Plane Detector (2.0 < |n| < 4.9)

-Bigger version of STAR EPD (4.6 <r <90 cm)
-2 wheels of scintillator w/ embedded WLS fibers
-Improve the event plane determination significantly ZDC (zero Degree Calorimeter) W

* /DC, Zero Degree Calorimeter*
- Reuse of PHENIX ZDC complex
-Located at +18.5 m from IP

-Npart in heavy ion and Local polarimeter pT+p'

*the ZDC complex includes Shower Max Detector (SMD) and Veto counter
TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 19



RHIC termination - Aug 1st 2023

TPS2025 Annual Meeting

Beam commissioning shut down 8 weeks earlier

At 12:31 on 1 Aug 2023 a spurious trip of the Quench
Interlock System commanded the RHIC power supplies to
turn off and for the energy extraction system to begin
dissipating the stored energy in the Blue Ring.

* At 12:39 the Cryo control room informed the MCR that the
Blue Valve Box in 1004 B was venting Helium to the exterior
of the building.

Mail from Haiyan (BNL ALD)

Since my last email, we have learned that the repair will be significantly more
involved than what previously we had hoped for a more optimistic scenario. The
damage is more extensive than just a weld as there are multiple shorted Blue
circuits, and all are in the same cryo line. The expected access to the valve box

will be next Friday, August 11" The estimate for the repair is 4 weeks or more
following that. Given where we are in the calendar, it is therefore prudent that we
end Run 2023 and start controlled warm-up now. This plan allows sPHENIX
magnet to be cold until at least the end of next week and please work with CAD
colleagues on this.

« Commissioning continued with cosmic rays until Oct!
* Bank the funding and expand Run 24

Cheng-Wei Shih (NCU, Taiwan) 20



sPHENIX collaboration D

GREENLAND NS

"
i
e .

358 Members

83 Institutions - ";ff"

14 Countries * 4"
4 Continents y/

S
.

‘N

“
-
fa

\\n (e :
)
ik S
\'\;-

 Encouraging diversity is a priority for our collaboration

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 21



Commissioning in Run 2023 D

. . . Run 2023 commissioning dataset
With Au+Au collisions

September 01, 2023

:GL)_‘) 6000 ﬂ 0_025_I I I I | I I I I | I I I I
E :PH/I:‘NIX Prfhzrggngryv 5 ~ SPHENIX Preliminary 6/13/2023 EMCa
5 [ AuAvisw=200Ge 2 0.02] AUFAU [y = 200 GeV 56k events
- = - 3 ADC,,, < 275,000
= 4000~ < S 1fl>0 h
N e R
Vil ZHHE A 0.0 .| i

o sPHENIX sub-systems are in good condltlons*'
They are able to synchronize with each other and see the real S|gnal
* with either collisions or cosmic rays!

un 2023

*MVTX & TPC commissioning not yet fully completed due to accelerator failure in F

IINT 1, 4 UIUOSLCTI O

With cosmic rays

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 22



The reaction plane )

Reaction

X (defines 'V,)
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ZDC/SMD/Veto counter

 Zero Degree Calorimeter (ZDC): 3 modules in each side for the energy measurement

3 South North
o 7 - Outside :
 Shower Max Detector (SMD): b/w 1st and 2nd ZDC modules for the position /
measurement
S 17~ 7|O
O
* Veto counter: one in the front and one in the back of ZDC for the charged particle
rejection Inside
—— vyellow trajectory —— blue trajectory
* The whole sets are located at £+18.5 m away from the interaction point, between beam 20  -10 0 10 20
pipes
Veto counter
: AN Tt e ann e N\ B\
; SN 1
.N. :\\\—
1 Fiber ‘ 150
I;':‘ 19 3:)‘,-"1 50mm) \\ \\\
289 < \Hadron
N\ [ For x-pos : 7 '\‘Qlower
\(\: 196 =y ., For y-pos:8 wnit ‘mm
45’ ﬁS
: i) i

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 24



sPHENIX calorimeter system - HCal

* |Inner HCal + Outer HCal + EMCal

* First at mid-rapidity at RHIC

* Titled plates: jets go through at least 4 scintillator tiles
Sampling calorimeters

~ 5 Aj In total
Common readout: SiPM

265 cm

oHCal
Total channel ~ 3k
Wagnet  Oue Aoer | Stea
iHCal Inner At_i_?J[CI)GrZer Alugiznoum
EMCAL EMCal Energ@”rzsﬁ%tion* 13_5% 2-262_8;0 e WLS fiber embedded in scintillator plate

*Calorimeters combined

Reused by EPIC @EIC
TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 25


https://arxiv.org/pdf/1704.01461.pdf

sPHENIX calorimeter system - EMCal

o SCintillating Flber spaghetti calorimeter (SCIFI)
. An x Ad = 0.025 x 0.025 SCIFl alorimeter
 Radiation length: 18 Xo (14 cm in length per tower)

Module, 4 towers

Sampling calorimeters
~ 5 A In total
Common readout: SiPM

oHCal o
vagnet (EIJ {{:}{ In XY \ ") // '
iHCal il In r-Z

Modules are approximately projective
and titled inn and ¢

s EMCal

Reused by EPIC @EIC
TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 26



SsPHENIX magnet & installation

Former Babar magnet was
transported from SLAC to BNL in 2015

Installation: October 7th 2021

defectorw/ magnet mapper msta ec

~

(Opera - Mapping) in B, B-Field at TPC location = 1.4T

the B-field rows (Bx, By, Bz) :

BValT = -1.411592, }0.004703, 0.005511
BValT = -1.401875, 0.004362, 0.005242
BValT = -1.397893, [0.002913, 0.009079
BValT = -1.399307, 0.003422, 0.009062
BValT = -1.406711, D.006496, 0.008555
BValT = -1.409695, 0.008401, 0.008233
BValT = -1.394770,0.005816, 0.008268
BValT = -1.396441, [0.005674, 0.008015
BValT = -1.403802, 10.002153, 0.009974
BValT = -1.410893, 10.000813, 0.008565
BValT = -1.395020, 0.001417, 0.005830
BValT = -1.402785, 10.007759, 0.006783

The magnet is ready for sPHENIX!

Reused by EPIC @EIC ?
TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 27
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SsPHENIX tracking system

 TPOT, TPC Outer Tracker (one space point)  TPC, Time Projection Chamber (30 <r <80 cm)
* 8 Micromegas-based tracker (2 layers)  Compact GEM-based TPC
* Resolution: ~ 200 pm (¢) and ~ 300 pm (2) * (Gas: mixture of Argon/CF4

* Operation voltage: ~ 45 kV
* Length: 2.11 m (~ 14 us drift time)

| i TPC field cage

Detection plane Module

10~ o  MVIX4INTTSTPOT

72 modules
2(z), 12(¢), 3(r)

| p < = A
" < 7 Bl Fully assembled TPC @ SBU S

I— Ny

%0 . ,35‘1"7'1"'.2(')','.".'.'5'1;) T'.".'T(;B'.".".'T;‘(;r'r-r .8'0
r (cm)
* For the calibration of space-charge distortions * 48 space points providing precise momentum
of TPC measurements

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan) 28



SsPHENIX tracking system

* INTT, Intermediate Silicon Tracker (7.5 <r< 11 cm) « MVTX, MAPS VerTex tracker (2.3 <r < 3.9 cm)
* Inherit from PHENIX FVTX * Monolithic Active Pixel Sensor
e Strip width: 78 pm (~ 370k channels)  Modules from ALICE ITS-2
« 320 um thickness (1.08% Xo) e Cell: 27 um x 29 um (~0.5M channels)

* NCU & NTU participated the INTT group since May 2019 50 um thickness (0.3% Xo)

' Collisions: +-35ps | TPC:+-35us % MVTX: +-2ps  INTT: +/-53 ns

Truth hits with recongkriicted MVTX clusters
10° . -with reconstructed TPC clusters | o | Truth hits with ree6nstructed INTT clusters<

" M0 =] 1“”'{"“?~ "Tjn;/%j‘:ha". I

2-layer barrel tracker " ﬂ“ﬂwﬂ."ﬁﬂ"“” f -”%ﬁ”ﬁ%f’, ,.

made of 56 ladders ok T IRTIRHII 3-layer sensor barrel
e AT RNyl T made of 48 modules

Truth time of hits in tracking detectors

* Precise timing resolution for bunch-crossing identification e« Superb vertex determination
 |dentify the track timing of TPC and MVTX  |deal detector for high multiplicity QGP physics study
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INTT performance

TPS2025 Annual Meeting

The Inner vs outer layers

Outer layer (y-axis)

Inner layer (x-axis)

particle generated
by a collision

(o)}
o
o
o

- -- I |
- SPHENIX Preliminary e ’ j — 10°
| Au+Au \s,, =200 GeV _=%, v ol =

4000
102

Number of clusters at outer barrel

2000
10

0 2000 4000 6000 1

Number of clusters at inner barrel

A clear positive correlation
was found as expected!

i MBD

Zvtx, MBD VS Zvix, INTT

s MBD
-
| Z (cm)

August 18, 2023

IlIl I - lL II ll| T | l -
. SPHENIX Preliminary h J ;
= Au+Au \/sN =200 GeV o et

201 ‘u"*

"'-"!'.' '#

10

o

-20 l '-I'I Ill.I ‘III{ "':'I-' LI-"'I 1
|T1:I I!|!' ol -i"i

B ﬁﬁiﬂﬂ; >

1000 2000 3000 4000 5000

INTT zvertex - MBD zvertex [cm]

n_ 14
ll

107"

INTT Number of clusters

A good agreement of vix:
with MBD was confirmed!

Cheng-Wei Shih (NCU, Taiwan)
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TPOT - original design

Original plan (approximately full ¢ coverage)
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TPC Zig-Zag pads

Z:‘l qiX; Charge clouds collected

on a single pad 10°

\

Entries 8000
42 / ndf 26.77 /11
Constant_1 1.201e+04 + 8.620e+01
Mean_t 0.002179 + 0.000418
Sigma_1 Q.om + oooos:>
Constant 2 1044 + 559

Mean_2 0.007953 + 0.002530
|| Sigma_2 ~0.2002 + 0.0046

Counts
o
]

Y
i

:
AN

S ! e R >

Oy = . R— =+ 5, == ar
Fig. 1 Sketches of two different readout patterns demonstrate 21
charge sharing and its impact on the centroid calculation and the :
related position error for a zigzag and rectangular pad geometry.

6 channels are shown for each pattern with the same pitch. (The
drawings are to scale.)

70 microns

50402 0 02040608 1 1.2 1.4
Residual (mm)

e Low diffusion can cause single pad hits (poor resolution).
e /ig-Zags not only minimize single hits, they achieve resolutions to a smaller
fraction of the pitch than rectangles.
e EXTENSIVE studies at BNL lead to several principle conclusions
e Incursions of nearly 100% are required for good linearity.
e Tip-to-tip pitch must be controlled relative to avalanche spread.
e Best linearity when gaps are VERY small (<100 mm).
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SPHENIX tracking system - 4D tracker

1.MVTX

e Precise vertex measurement

2.INTT

* Bridges the tracks of TPC and MVTX

* High-precision timing for bunch-crossing identification

MC - Momentum resolution

- 0.04———— ERE R A i
270035~  SPHENIX simulation n
o = &
0.03E nTPC>20, nMVTX>2 —=
- ® 3MHz pp s
0-025E" o 50kHzZ 0-20fm AuAu ——
0.02 —e— —
= 4 =
E -9 n
0.015 L K e
B —— g .
0.01;0-:‘::':‘.. L 3 —:
0.005[ -
0: | e _

1 10

=

TPS2025 Annual Meeting

[0
@
=

O geazg [HM]

3.TPC

* Precise momentum measurement
 Particle identification (PID) ?

4. TPOT

MC - DCAxy resolution
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Reconstructed Tracks
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» Correction of TPC space-charge distortion

MC - timing resolution
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Commissioning status - global

6/13/2023 7/21/2023
[ | T @ ' | ' . .
: ' : ; : : : : : : S 4t - . = | SPHENIX Preliminary |
f f f f f f f f f f § 10 & sPHENI)'(_Prellmlnary : g AUHAU (S = 200 Gev 3
40001 . - 5 : e R S S Magnet AutAu [5,=200GeV 8 4000 - 200N gger =10
z | z z | z r | - | ZDC Norh Signal Y Z DC & ‘
0 . . . . . . o i .E{ Tt
e @ . i 2
................................... : . 10
g 5000 Magnet off for sEPD installation ot ZDC MIP 1 & B
£ %)
&S 2000 N P S A A RSP I ) 10
- ; ; ; ; N
1000 3
1
— Magnet cu rrent : ] e . O
B il L R PP i s %
0 S S s e —t S e — 4 ——t e e —t — - * t ~+ s e At L ‘ I ' L OO 100 200
Jun 24 Jun 28 Jul 02 Jul 06 Jul 10 Jul 14 Jul 18 Jul 22 Jul 26 Jul 30 0 200 400 600 800 Total MBD Charge [arb. units]
Tine (Start Fill = 33893) ZDC Signal Amplitude [arb. units]

MBD - z vertex with different crossing angles seEPD & MBD

8/30/2023

July 28, 2023 July 28, 2023 July 28, 2023 g [T e 3 10°
90001 7 9000 yed. 2222 9000 e 2 ot =
8OOOE—SPHEIMX Pre"lmi"ary | oI l 1 9000§ sPHEINIX Prelllmlnary | | : 90005 sPHElNIX Prehlmmary | | i E 12 SPHENIX Preliminary 1

F Au+Au s = 200 GeV m rE 8000;_A +AU |5, = 200 GeV 1 m F 8000;_ Au+Au 5, = 200 GeV 2 m r g - Au+Au sy, = 200 GeV |
7000 E 7000 ﬁ -+ 7000F = 5 Iz, /<20cm §
6000 1 6000- 4 6000" ” - o K

- = . - . - ~ ] w oL
50005_ c=26.6cm _E 5000:_ c=13.9cm = 5000:_ c=84cm . g !

4000[- = 40001 < 4000~ 3 = 08
3000/ 41 30000 4 3000F - N SRR 10
2000 = 20001 = 2000F - s
1000;— _i 1000;— J k _i 10002_ J E 0215
C . Ll - - I VI ST S5 VY o s T .
%00 _200 _100 0 100 200 300 gOO —200 —100 Ol 100 260 300 —%00 —200 —100 0 100 200 300 0 01.02-f03l.o4 0-5 .06 07 08 09 1 1
MBD z-vertex [cm] MBD z-vertex [cm] MBD z-vertex [cm] Total MBD Charge [arb. units]
Systems synchronized and able to see the real signal! 4 out of 11 checked!
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Commissioning status - calorimeters

Event display of the sSPHENIX calorimeter system

sPHENIX Experiment at RHIC
Run / Event: 21615 / 1362
Collisions: Au + Au @ YSy\ = 200 GeV

SPHENRIIX

sEPD & EMCal oHCal & MBD

8/30/2023

'a' IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII ] 103
2 | 4 3 w T -
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u - D e c B
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0 01 02 0.3 04 05 06 0.7 0.8 09 1 B ¢
Total EMCAL Energy [arb. units] Total MBD Charae [arb. units] 0.01— m.* + .# *l« *Hﬁ ++ i
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O~ 100 200 300 200 500 600
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7 out of 11 checked!
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Commissioning status - tracking system  gg&
MVTX

x10° 06/27/2023 x10° 06/27/2023
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The journey of sSPHENIX - construction

'/ [

:ﬂ“ﬁ"'

P e .
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L4

oHCal barrel complete, Feb 2022
TPS2025 Annual Meeting
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The journey of sSPHENIX - construction

Inserting the EMCal sectors

EMCal fully installed, Dec 2022

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan)
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The journey of sSPHENIX - construction

TPOT installation, Dec 2022

TPC insertion, Jan 2023
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TPOT: 8 Micromegas module &

TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan)

SPHE

40



The journey of sPHENIX - construction

INTT insertion, Mar 2023

MVTX installed, April 2023

/ N ok K. ‘A .
RostdNTH
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The journey of sPHENIX
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The journey of sPHENIX
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before collision

spectators

7 participants

after collision
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The journey of SPHENIX
SPHENIX

h{ia

sPHENIX detector construction complete

1008 shield wall in place

P < May 2023

W|th more than 10 years of preparation, sPHENIX moved from

construction phase to the commissioning phase on May 18 2023!
TPS2025 Annual Meeting Cheng-Wei Shih (NCU, Taiwan)



Contributions of Taiwan to sPHENIX

« NCU and NTU participated in the sPHENIX INTT detector group since May 2019, the R&D phase

* (Contributions:
1. INTT sensor testing

ADC

iy \°] w & « D ~N @
TTT TTT T TTT

2. 1/3 ladder assembly and testing in Taiwan

3. Ladder classification criteria

4. Two INTT beam test experiments

2

5. On-site INTT barrel construction & commissioning

6. INTT software development (LV GUI, DB, calib. online analyzer) R - 100 PHEMINTT s et 201
7. 4 times sPHENIX relevant meetings & workshops @ NCU “4 ‘ > 1"\’;4 i

A bit exaggerated in quantifying the contribution, INTT is the most advanced tracklng detector in Run23 x Talwan group did

tremendous contributions to the INTT detector = ~ 10% contributions to the sPHENIX Collaborat n (As of Hun 23)
10. Contact of sPHENIX spin physics program of 3 weeks ' %E | | E i ‘

11. Measurement of the MBD cross section — global contribution

12. Run 23 dN/dn pub — Potentially the flrst pub. in sSPHENIX
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