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Smooth sailing”? Successful sailing.

SPHE

PD-2/3 schedule included 14 months of float,
early finish in October 2021

Direct effects of COVID — workforce availability,
construction logistics

- Indirect effects of COVID — electronics lead time

Conflict in Ukraine — necessitated switch from
neon to argon for TPC

Logistics around Run 22

Seryllium beam pipe

Complex process readying for DOE’s Approval to
Operate decision



Beryllium beam pipe




From installation to commissioning with beam

Received approval to operate on May 18 (operating gas, HV, LN2/LHe)
SC solenoid cool-down May 19-25; ramped to operating current May 31

: Implicit assumption: all
Plan presented in 2022 BUR infrastructure is ready

Weeks | Designation
low rate, 6-28 bunches

SPHE

Details

0.5 Cool Down from 50 K to 4 K

2.0 Set-up mode 1 (Au+Au at 200 GeV) -
low rate, 111 bunches, MBD L1 timing

Ramp-up mode 1 (8 h/night for experiments)

sPHENIX Initial Commission Time

low rate, crossing angle checks

9.0 (13.0) | Au+Au Data taking (Physics) low rate. calorimeter tlmll’lg
4

0.5 Controlled refrigeration turn-off

medium rate, TPC timin imization
24.0 (28.0) | Total cryo-weeks ediu ate, TPC t g, opti atio

May 18 + 12 weeks: August 10
End of RHIC beam: August 1 ‘

full rate, system test, DAQ throughput

total

The success of our commissioning period would not have been possible without the
dedicated support by C-AD and their flexibility in accommodating our requests 11



Into the home stretch: “Approval to Operate”

Major focus was safety:
documentation, procedures,
interviewing shift crew, electrical
code Inspections, signage &
labeling, hand ralls, walking
surfaces, and many other things

-or some of us, unfamiliar review
territory — about nine weeks to
complete

Recelved approval from
Brookhaven DOE site office on
May 18 — fantastic!




Transition from project to operations

SPHE

Institutional Board

Executive Council |
.......... A
Morrison/Roland
DEI COmmittee ----------
Greene (chair)

Proiect Commissioning TF Director of Ops S&C Board Physics Coord. Publication Board Speakers’ Bureau
J Haggerty/Riedl/Huang Yip Pinkenburg (chair) Perepelitsa Sickles (chair) Rosati (chair)
Commissioning TF . .
Haggerty/Ried/Huang Engineering/Safety
MVTX DataPQperations | Jet/egamma TG:Jets
inkenburg .
reconstruction Connors/Rinn
DO: Kin Yip (BNL) S
- LUILIELLUSL — - TG:Quarkonia
] r TPC/TPOT EINg liaisons Frawley/Rosati
RC: Stefan Bathe (Baruch)
Calibration TF i TG:HF
CTF: \J O q n H aggerty ( 3 “ _) y EMCal C. Roland/Sakaguchi HF reco & b'taggmg Dean/Huang
. Hodges/Seidlitz Riedl/Seidl
Jin Huang (BNL) MBD/SEPD/ZDC
Tracking | Global event reco TS:BUIk
. Frawley elmont
DAQ/Trigger

13
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Commissioning report @

Infrastructure — e.qg., the SC solenoid

90 page document on commissioning

Ten detectors: MVTX, INTT, TPC, TPOT,

EMCal, iIHCal, oHCal, MBD, seEPD, ZDC/ sl e

SMD

DAQ/Trigger

Operatons o

Online monitoring

operate. This document details the progress made to date bringing the sSPHENIX detectors and

Offline computing — archiving, event
assembly, reconstruction, analysis

15



Commissioning report synopsis @

- SC magnet: complete - MVTX: successful operation; response
to backgrounds underway

- Min Bias Detector: complete

- TPC: operating HV achieved, tracks
- Quter HCal: complete observed; work on stability of

operations
+ Inner HCal: complete

DAQ: all detectors have been read out;

-MCal: complete work continues on stability and rate
- TPC outer tracker: complete - SMD: some channels still to read out
+ ZDC: complete - SsEPD: successful readout; detector

and electronics installation completed
after August 1 end of run

- INTT: triggered mode complete, testing
streaming mode

Commissioning continues — ‘round the clock shifts scheduled through October 3 1



Superconducting magnet — works perfectly

«<——— ———— ——fivewegpg—/ /™ ™/™/X X @ @ @ —————————>>

Magnet at 4600 A

Magnet off for sEPD installation

~ - —-

DA .o 0K
06/24 06/26 06/28 06/30 07/02 07/04 07/06 07/08 07110 0712 07114 07/16 07/18 07/20 07/22 07/24 07/26 07/28 07/30

== Magnet Current Last*: 4.62 kA Min: -4.21 A Max: 4.64 kA == Power Supply Current Last *: 4.62 kA Min: -2.38 A Max: 4.62 kA == Temperature Last*: 480K Min: 4.79 K Max: 489 K

Very stable operation after faulty QLI ribbon cable replaced



Crossing angle studies: MBD determines Oz-vertex

9000 e 9000 e
- SPHENIX Preliminary E C SPHENIX Preliminary E
80005 Au+Au sy, = 200 GeV - 8000; Au+Au s, =200 GeV .
70001 = 7000F- 3
6000} = 6000}~ =
5000}~ = 5000~ | o =
4000;- - 4000 E
3000 = 3000 E
: : : 1 mr:
2000 - 2000 =
1000 E 1000" E
SOV~ o IR PR W SR E e A N T
300 —200 -100 0 100 200 300 B007-200 Z100 0 100 200 300

MBD z-vertex [cm]

ffect on z-vertex dis

More severe effect or

lum

riou

lon as expected

iNnosity than predicted

MBD z-vertex [cm]

9000

8000
7000
6000
5000
4000
3000
2000
1000

SPHE

July 28, 2023
| | I | | |

Illllllllllllllllll

SPHENIX Preliminary
Au+Au s, = 200 GeV

|

J c=8.4cm

N
3

lllllllllIllllIllllIllllllllllllllllllllllll

IIII|IIII|IIII|IIII|Il|||IIII|IIII|IIII|IIII

A

PR VT S NN R T ST N NI L R N R
00 200 -100 0 100 200 300
MBD z-vertex [cm]

n.b. fewer collisions outside of useful zvertex range reduces TPC charge dependent calibrations
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Global detectors: ZDC, MBD, sePD

SPHE

/DC North-South Correlation /DC-MBD correlation sEPD-MBD correlation
6/1 3/2023 7/2 1/2023 'a' L | L | L | L | L | L | L | 1T I?/I3IOI/|2|0|2|‘|3| ] 103
) L ) ! | ! ! z 2 r L =
£ 6000\ SPHENIX Preliminary 4 = | SPHENIX Preliminary | - > 1.2~ SPHENIX Preliminary -
> | Au+Au s = 200 GeV ) > \Au+Au |[syy = 200 GeV |. 4 & [ Au+Au |5, =200 GeV 1
Q ZDCS trigger, 14 .bjt readout - - —10° £ 4000— ZDCN trlgger | — 310 g; i o
S, L h e memel ST 1 2 S, L T . - S L lz 1<20cm |
Z 1 2 - P | £ [ wmep . -
O o Ak ,_ ]
Q 4000 - 5 & 0.8 -
O I _
N _ S o [ ]
18 10 8 2 0.6/ -
2000 - oal -
: 1 0.2 N
oL - . x103 o L . i
O 6000 O 1' 0'2'-Oé'|I(I)I.ng_l.;or'é1JoL|6LFI6|7llI(I)|8III(I)|9IIII1 1
ZDC S [arb. units] Total MBD Charge [arb. units] Total MBD Charge [arb. units]
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Hadronic Calorimeter

SPHE

Total Inner HCal Energy [arb. units]

L L L B R B
1= SPHENIX Preliminary : _
" Au+Au s, =200 GeV . I
0.8 R
: oo
0.6 -
0.4- -
0.2- -
o) N T I B
0 02 04 06 0.8 1

Total Outer HCal Energy [arb. units]

Total Outer HCal Energy [arb. units]

0.8

0.6

0.4

0.2

L

I.h

- SPHENIX Preliminary .
~ Au+Au \[sy = 200 GeV-: i
g

s

i = e .
I I I | I I I | I I I'|'I.I I.F.I

1. =

a l*.. o

0.2

I I R T T N R S R R R
0.4 0.6 0.8 1
Total MBD Charage [arb. units]

102
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Electromagnetic calorimeter

Current (uA)

1600

1400
1200
1000
800
600
400
200

SPHENIX Preliminary
EMCal Leakage Current

_‘_
3
y s
s
_'_

III|III|III|III|III|III|III|III|III|I
—— -
—

III|III|III|III|III|III|III|III|III|I

@)
ND— @
N
(@)
(00

—h
h_

10 12
Week in Run 23

>99% live channels; growth of SIPM

leakage current consistent with expectation

Counts

SPHE

100

30

L | | | | | | | | |
140 SPHENIX Preliminary  6/13/2023

- Au+Au |sy, = 200 GeV 56k events
120~ ADC____ < 275,000 | # W

o

:||||||||..|||||+_:ﬁ”|m:

60
40
cluster ADC > 500
20 ¢ hqphotonl <0.7
] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ]
% 100 200 300 400 500 600 700
Di-Photon Mass [ADC]
reconstructed di-photon mass — in ADC
counts — peak corresponds to v
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Calibrating the calorimeter energy scale

SPHE

1/N dN/dE

o

Simulated Energy Deposit in Scintillators[MeV]

S

10

15 20 256 30 35 40 45

SPHENIX Quter HCaln =10 ¢ = 33

Cosmic Ray Data

$ In Situ

1000

Production Electronics Tower ADC

EcoMug p* Simulation

0

[

[

[ [ 11111

T ™

Number of Towers

SPHENIX Preliminary

Outer HCal - High Gain

Electromagnetic Energy Scale: Mean = 283 ADC/MeV

— | | | | | I _
451 Entries 1536 | =
40 — Mean 284.2 | —

= Std Dev 1213 | =
35§ x2/ndf  150.4/121 | =
30 1 Mean 283+0.3 | =
25 — | |'1 l‘ Std Dev  10.09 £ 0.25 =
20 |‘ | L N 27.11+0.98 i
155 L' | i
10 H | 'rq -

U el | AN R S I SR R | | LL ‘ u L 1N n -
260 280 300 320 340

Energy Scale (ADC/MeV)
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MAPS vertex detector (MVTX)

SPHE

«10° 06/27/2023
o 22i"'l'"I"'I'"I"'I"'I'"I"'I-""I'."I"'Ii -
= ““L° SPHENIX Preliminary . =~ - & .. = :
'§ 205 Au+Au ﬁ 200 GeV:. ;7 ST AL =
2 18E “mvTx: 3 L :
& 16F — -
e - N - -
2 14t — -
S = . - i
c 12 =
5 105 -
o 8 —
o T —
S 48 " =
g :
S 2 *:.1:,’ s et IR RTCRE ERPPE:
> O B o - Al el 1t %10

0 2 4 6 8 10 12 14 16 18 20 22

Number of pixels over threshold per strobe (L1)

Correlation multiplicities in two outermost
MVTX layers, across multiple FELIX cards
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Primary vertex location: INTT and MBD

July 28, 2023

August 18, 2023

SPHE

AL R B — 40 LA I ) ¢ PRI .
0007 sPHENIX Preliminary - s B sPIHENIX Prefiminary :
- AutAu sy =200 GeV - 5 " Au+Au |/sy, = 200 GeV —
- i T | 1r_ﬁ R H .
| | A T
N 6 - rrb' i "I = 10
400+ — a Sl it
m
i - S
i ) .0
J' e
i _ [
200_ L %) I I | I lIIIlII [ | || HII II | | I 1
i _ ~ -20 . -.|' '1|.|._ " ' |1.
B _ z | _.
, ll‘l
o T Jﬂﬂ" L '/l 10
-40 -20 0 20 40 400 1000 2000 3000 4ooo 5000
«—> INTT z-vertex [cm] INTT Number of clusters

offset from z = O was expected
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Standalone MVTX vertex reconstruction

SPHE

Three layers of MVTX
used to reconstruct
primary and
secondary vertex

y (cm)

............................................................

.....................................................

:\ :
lllllll'lll}\llllllllll
2H. I8Im 40

X (c

3
*fo,g & X 10
2 151’@(\\

(MVTX) z-r projection

1.5

1

0.5

lﬁ)sI—IENIX Geheral Meetings
m

z(mean)=-0.15 (cm) from 21 tracks
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Cosmic data in MVTX and INTT

SPHE

SPHENIX Internal Cosmic run, Run 25475 SPHENIX Internal Cosmic run, Run 25475
E i I I | I I I I | I I I I | I I I I | I I I I | I I ] E i 0 1 | 1T 1 | 0 1T | 0 1 | 1T 1 | 1T 1 ]
= 10/ : = :
> B . a2 10 -
i | O - -
_ : g —
5_ - 5__ B
0f- : 0F :
5] . -5 :
~10- - —10; -
I I I I I I I I I I I I I I I I I I I I I I I I I I . i [ 1 1 1 I [ 1 1 1 I [ 1 1 1| I [ 1 1 1 I [ 1 1 1 I [ 1 1 1 |

-10 -5 0, ) 10 -30 -20 -10 0 10 20 30
X [em] Z [cm]
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MVTX, INTT, and TPOT

sPHENIX Experiment at RHIC

sPHENIX Experiment at RHIC SPHENIX Experiment at RHIC
SPHE IX Data recorded: 2023-08-11 Data recorded: 2023-08-11 Data recorded: 2023-08-11
Run / Event: 25475/9007 Run / Event: 25475/1085 Run / .Event: 25475/3147
Cosmics Cosmics Cosmics
f

Helical fit to cosmic tracks in 1.4 T solenoidal magnetic field
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Initial validation of TPC drift velocity

First TPC data with
collisions were used to
validate the calculation of

the gas drift speed to
within 10%

lonization arrives over this time window

Electron Drift Velocity [um/ns]

ADC [ADU]

110

100

90

80

70

60

—
)
o
o

5 1 1 A 1 I 1 1 1 1 I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
‘POO 200 300 400 500 600 700

v SPHENIX Preliminary _
R TPC Drift Simulation: Garfield++
’ Ar/CF, =60/40 at NTP

. Operating Drift Field = 400 V/cm
o’ Predicted Drift Velocity ~ 86 um/ns

IIII|IIII|IIII|IIII|IIII|IIII
A )
IIII|IIII|IIII|IIII|IIII|IIII

Drift Field [V/cm]

800

w5l SPHENIX Preliminary
%] 2023-06-13 Run 10771
Y g at e @il 100 events, Sector 12 ONLY
R D G B= 0.0 T, 100 Hz ZDC

" aa oyl =y rECe
-l.-‘“. -.-_-=;ﬂﬂ&r..‘ [l M

@

idigd oA Drift time ~250/20 MHz ~12.5 x 10° n
J Lt Drift length ~1.03 x 10° um
e e e Sl Measured drift velocity ~82 um/ns

Forn B
i T I

N L l l

T 100 150 200 250 300 3

Sample [1/(20 MHZz)]

50 400 450 500

SPHE
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Operational challenges with TPC

» Post-installation TPC exhibiting
challenges with HV stabllity not
present in extensive pre-
Installation system tests

* Met with ALICE TPC experts to
discuss experience — both TPCs
share similar design

» Continuing to step through
specific plan of investigation and
possible remediation

30



Operational challenges with MVTX

SPHE

Beam halo at r > 2 cm enough to overwhelm the readout and turn
off chips after a few seconds of running

Nlne ALPIDE ChIpS of one MVTX stave

before collimation after collimation

N

OF

>S =————— -

E§§==========?======= =

mg — =

>< ————— - s el S wlt Sl e et e sy ——————

— e e — = - =_

> = — =
Acquired few minutes of B* = 5m data :
jus?before RHIC valve ng incident time — blue normal operatl0n

white: in recovery
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Offline event assembly and reconstruction

Worked with SDCC to
address infrastructure-level
stability issues with large
disk array (Lustre)

Have used ATLAS-
developed PanDA to
successfully run our
complex workflow to
assemble and reconstruct
events for analysis

Still require collision and
corresponding laser data to

validate TPC distortion
correction

MBD, sEPD, ZDC

SPHE

» Global Reconstruction

CEMC, IHCAL, OHCAL

» Calorimeter Reconstruction

MVTX, INTT, TPC, TPOT

»| Cluster Reconstruction

Dislurlion Correclion Extraclion

»| Pass1l Tracking

[

Pass2 Tracking

—

—— Physics Analysis
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Remaining tasks

Tremendous progress before/during Run
23 — at the same time, quite a bit still
needs attention

TPC investigations and remediations

MV TX firmware mods to decrease reset
time — possible tungsten beam pipe
collar?

—xercise computing facility with archived
data and simulations to further validate
and automate processing infrastructure

Significant cosmic running prior to
Run-24 for alignment and to validate
tracking

Table 6 In commissioning document

System | Before Run 2024 During Run 2024
Trigger | Firmware and software development of | First operation of calorimeter triggers
calorimeter triggers with beam
TPC
e FEE firmware completion e Stable operation with HV
* tests of zero suppression e collision data with and without
e completion of MJACK to mitigate Zero suppression
SEU e testing of digital current and SEU
e development of digital current mitigation
* cosmic ray data with and without
Zero suppression
DAQ
¢ Tests with zero suppression in e Tuning of zero supression
calorimeters and TPC e Timing of detectors to new trig-
e Throughput and livetime tests gers
with multievent buffering e Spin: integrate ZDC, SMD and
e Development of offline event MBD digital scaler information
building into GL1
e Any additional development
needed to achieve routine 15 kHz
* Improvements in reliability, data
integrity, and error handling
MVTX
e Field off cosmic data for tracking e Field off and field on collision
development and alignment data for tracking development and
e Development of mitigation strate- alignment
gies for background and lock-up e Tests of mitigation strategies for
background and lock-up
INTT Field off cosmic data for tracking devel- | Field off and field on collision data for
opment and alignment tracking development and alighment
EI_l\I/éCa?l (HCal) tower-by-tower cosmics analysis | Demonstration of design energy reso-

lution and response uniformity

SPHE
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Pushing toward first science

SPHE

Institutional Board

Executive Council I

Spokespeople

Morrison/Roland

DEI Committee

Greene (chair)

Proiect Commissioning TF Director of Ops S&C Board Physics Coord. Publication Board Speakers’ Bureau
J Haggerty/Riedl/Huang Yip Pinkenburg (chair) Perepelitsa Sickles (chair) Rosati (chair)
Cg;gg:i;:fg;mgn?: Engineering/Safety
MVTX Data Operations | _ T GJets PC: Perepelitsa (UC)
reconstruction Connors/Rinn .
INTT Pub: Sickles (UIUC)
Simulations L . TG:Quarkoni _ .
TPC/TPOT Huang liaisons Frawzjl/;o:art‘ila SB . Rosah (l S u)
Calibration TF _ : TG:HF S&C: PI N ken bU rg ( BN I—)
EMCal C. Roland/Sakaguchi HF reco & b-tagging Dizz/Husie
TG conveners
iHCal/oHCal : . ; - - :
Calo Calib TG:cQCD -
alo Calibrations | _ G:eac Calibration: Sakaguchi, C. Roland
MBD/sEPD/ZDC — Calo Calibration: Hodges, Seidlitz
Tracking Global event reco : -
DAQ/Trigger Frawley cemen TraC kl n g - FraW| ey (FS U)
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Coordinating the effort toward first science H@
+ Physics coordination meetings — cuts across topical groups

- [dentitying topics that can be pursued with available Run 23 data
- |dentitying workforce to tackle specific analyses

- Coordinates with simulation and computing effort — sufficient computing
power IS avallable to support needed activities

+Topical group conveners are organizing post-QM “kick-off” meetings for a jet
performance paper, dN/dn, dEr/dn, and 10 v2 and other topics
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Timeline for first sSPHENIX science

- Complicated by premature end to Run-23

- Lack planned six weeks of physics data (n.b. fewer than the 9 weeks in 2022 BUR)

Reduced data available for systematic checks, calibration development

Recall previous experience ~ six months from first RHIC run to QM’01

- Many performance plots shown at QM’23

- First “standard candle” soft physics (AN/dn, vn) — end of CY’23

- Unigue RHIC capabilities (e.g., unbiased jets) longer timescale
+ detalled jet performance studies — end of CY’'23

- taking cosmic ray data for alignment and validation of data processing

37



Ingredients for first sSPHENIX science H@

+ event selection and centrality determination

+event plane determination: MBD event plane resolution

+ primary and secondary vertex location: INTT and MV TX reconstruction

- 19, n: EMCal clustering, energy calibration

- Jets: energy calibration, background subtraction, jet finding, data based UE subtraction
+systematically performing calibrations and reconstruction steps needed for first physics

- even with the limited data set: wide range of standard candle measurements that can be
performed, and in-roads to be made towards full calorimeter jet physics at RHIC

- this effort needs to be balanced with preparations for Run-24
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Au+Au centrality and event plane based on MBD

SPHE

SPHENIX Internal MBD - Run 00022982, Iz, _ I< 30 cm

I 1 1 1 | l I

—h

( MBD s, resolution in data
I | I \ . .

- SPHENIX Preliminary
" Au+Au (s, = 200 GeV

O
o

| | lllllll

| || llllll
R(\VZ) in MBD (combined arms)
o
@)

02 I

10 ..;.: l‘_“ — 04__

.{‘; | Al E : .. 00g0 OmOQOQQO ¢¢¢¢¢¢ i

I |~|--~-.‘. 02 “" ¢¢++++ *
1 “(..;Ill “l —. ¢’ ++ + -
m ¥ §'t
1 1 ! | ! ! 1 1 1 1 ! 1 ] ] ” ‘ ‘ i|u O | | | | | | |
0 500 1000 1500 2000 0 500 1000 1500 2000

MBD Charge N+S (Glauber+NBD fit u=4.16, k=0.66)
Total MBD Charge

n.b. STAR beryllium beam pipe isn’'t upstream/downstream
symmetric; removes a useful systematic check on MBD
response
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Calorimetric jets — EMCal, iHCal, and oHCal combined a

SPHERIX

SPHENIX Preliminary

- Au+Au \s,, = 200 GeV Before UE Subtraction
Run/Event: 21615/1362

Peripheral Collision ——""

SPHENIX
Run/Event: 21615 / 1362

Collisions: Au + Au @ /syny = 200 GeV
Peripheral Collision ‘
<

we
Al

L -

After UE Subtraction
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What do we need to progress to Run 24 successfully? H@

+ Continued priority In technical support and trade work — e.g. for detector
access that is currently planned

+ Electrical engineering support from ATRO — critical for completing firmware
mods for TPC and INTT

- Engineering support for MV 1 X background mitigation plans we may decide to
mplement (e.qg., tungsten beam pipe collar)

+ Support for Invenio development (e.qg., search on document content) and other
tools for collaboration information management
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Summary, CoOncerns, Prospects

o
+ Tremendous progress readying sPHENIX for physics — lots of excitement throughout
collaboration with students/postdocs taking major roles

+Concerned about near-term morale, job prospects of students/postdocs — potential
collaboration workforce implications

-+ Wil have open forum on Friday within collaboration to discuss this; ALD has

welcomed a subsequent discussion to be able to share her perspectives and field
guestions

+There are unfinished commissioning activities — activities that can done w/o beam are
continuing now

- Plan of work leading to Run-24 described in commissioning document

- Standard candle physics soon; detailed studies with data to prepare for
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sPHENIX Project Summary Schedule

FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23
sPHENIX MIE (1.0) Project

Schedule + <<>> + <<>> +

CD-0 (A) Sep 16 CD-1/3A (A) Aug 18 PD-2/3 Jul 19 Early Finish Oct 21 PD-4 Dec 22 C rit i Ca I Pat h r u n S t h rO u g h :

Design liminary and Final Design
Procurement
TPC Pre-Prod Profurement Prod. TPC Procurement
EMCal Pre-Prod [Procurement LLP EMCal Procurement
HCal Pre-Prod [Hcal Procurement Prod. HCal Procurement - Ca I E I e Ct o P re p rO d o P rO C u re
Calorimeter Electronics Pre-Prod lect Procurement
DAQ/Trigger Pre-Prod Procurement DA

rigger Procurement
Min Bias Detector Pre-Prod Procurement Prod| Procure - Ca I o E I ECt o Fa b AS Sy

Fabrication & Assembly

TPC Pre-Prod TPC Fabrication & Assembly Prgduction °
EMCal Pre-Prod EMCal Fabrication & Assembly Froduction - Ca I E I e Ct o Sys o Te St I n g
HCal Pre-Prod HCal Fabrication & Assembly Préduction
Calorimeter Electronics Pre-Prod Calorimeter Elect. F °
DAQ/Trigger DAQ/Trigger Fabrication & Assembly - E IVI Ca I Fa b/SySte m Te St I n g
Min Bias Detector Min Bias Detector ~ Fab & Assy
Firmware Development .
- Early Completion
EMCal
Hcal .
| - Installation, Integrated Test
DAQ/Trigger DAQ/Trigger Programming
Min Bias Detector . . o
System Testing d C g
TPC TPC System Testing a n O m m I SS I O n I n
EMCal EMCal System Testing
HCal HCal System Testing
Calorimeter Electronics Calorimeter Elec.System
DAQ/Trigger DAQ/Trigger System Testing
Min Bias Detector Min Bias Det. System Testing

2.0 Infrastructure Facility Upgrade

Design, Procure, Fab Assembly and Integrated Testing

s MVTX Com
3.0 Silicon Detectors Design, Procure, Fab, Assembly, Integrated Test and Commission .‘ . INTT Comp.

RHIC Runs FY22 Run Sep-

Dec 2021 0 Jan 2023
Legend (A) Actual Completed Planned Today <> . Schedule

Level 1 Milestone  Silicon Detector Contingency
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