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Meeting the grand challenge

REACHING FOR THE HORIZON!
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The 2015
LONG RANGE PLAN
for NUCLEAR SCIENCE
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To understand the workings of QGP, there is no
substitute for microscopy. We know that if we had a
sufficiently powerful microscope that could resolve the
structure of QGP on length scales, say a thousand times

smaller than the size of a proton, what we would see
are quarks and gluons interacting only weakly with each

other. The grand challenge for this field in the decade
to come is to understand how these quarks and gluons
conspire to form a nearly perfect liquid.

There are two central goals of measurements planned
at RHIC, as it completes its scientific mission, and at the
LHC] (1) Probe the inner workings of QGP by resolving
its properties at shorter and shorter length scales. The
complementarity of the two facilities is essential to this
goal, as is a state-of-the-art jet detector at RHIC, called

sPHENIX{}(2) Map the phase diagram of QCD with

experiments planned at RHIC.
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SPHE}RIIX

| Jetcor. & substructure

. Vary momentum/angular
| size of probe

Next talk:
SPHENIX jet Songkyo Lee

Parton enerqy loss

Vary mass/momentum

of probe

9

u,d,s

This talk : HF program

Core QGP physics programs

See also : sPHENIX overvie@unther Roland

: Upsilon spectroscopy
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Outer HCal
SC Magnet
Inner HCal
EMCal
TPC

INTT
MVTX

15 kHz trigger
>10 GB/s data

|

U ~bm

SPHE}RIIX

Detector

1 2016 Scientific review and DOE mission need Staiix)]

1 2018 Cost/schedule review and DOE approval for production start of
long leadtime items CDB1/3A)

y 2022 installation in RHIC 1008 Hal)23 First data
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Outer HCal
SC Magnet
Inner HCal
EMCal
TPC

INTT
MVTX

15 kHz trigger
>10 GB/s data

U ~bm

Ksyy = 200 GeV Recorded M.B. Dataset SampledLum (|z|<10 cm)
Au+Au 35 nbt/ 239 billion 80 nbt/ 550 billion
p+p -- 197 pbl / 8.3 trillion
p+AuU -~ 0.33 pb1 / 0.6 trillion
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sPHENIX tracking detectors

See also calorimeterg Songkyo Lee
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Inner tracker: Outer tracker:
1 MVTX MAPS pixel sensors-kgyer) 1 TPCgateless and continuous
B Procurement copies of ALICE ITS IB staves readout
integrated into SPHENIX B Provide momentum measurement
B Precision vertexing p o p/p < 204 forpT<1O GeV/c

1 INTT strip silicon sensors {éyer)
B Pattern recognition, timing

3 NDCA< 50um forp>1 GeV/c

Jin Huang <jihuang@bnl.gov> Hard Probes 2018 6



Highlight of MVTX : production soon

1 Stave/RU: starting production soon following ALICE ITS
1 Backend DAQ: sPHENIX production of ATLAS FELIX card

l‘#Active length _’

Diameter
~8cm

In close coordination with
R&D and production for
ALICE/ATLAS Phdagpgrade -




Highlight of MVTX : 2018 test beam

4x MVTX sensor in beam SPHENIX DAQ MVTX Hit Spatial Resolution: <5

(dz) = 0.005 + 0.000]
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Tracking performance

1 Excellent tracking performance demonstrated in detailed
Geant4 simulation and reconstruction chain

} Robust at top projected RHIC collision rate
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Precision vertex and open HF observables

+ Precision vertex tracker+H|gh rate o R
M t NBOAaAAZ2Y o02002Y 20aSNWIof Sa

1 Initial observablesB-meson@ 2<p; <10 GeV/ch-jet @ 15<35 GeV/c

1 Goals: Diffusiof HF quark in QGP, differentiate collision VS radiative
energy loss, HF hadronization
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Precision open bottom meson

Prompt and norprompt Dmeson
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240B MB Au+Au collisions and
high precision tracking allow
accumulate high significance of
HFmeson signals

Measuring high statistic8
meson via nofprompt D decay

channel

ExclusivaB reconstruction too!
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B- meson p rOj - Ct i ons SPH-HF-2018-001 - MVTX Proposal

1 Bring high precision neprompt-D suppression and flow to RHIC

} Determine the bottom quark collectivity
M Of SI vy [LQ@t(BREI@aergyl 2

non-prompt D-meson and predictions for SPHENIX
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https://indico.bnl.gov/event/4072/

b-jet tagging @ sPHENIX

Vertex
1 SPHENIX is an excellent calorimetric jet t (,
detector.a 2 N5 AV {2y31“2 [SSL

} Demonstrate het capability: tagging Q gr
algorithms evaluated using full detector F’Qg“;g /r/ W
HI simulation Sy lSiétance of

Closest

} Reaching an optimal working point in
central Au+Au collisions

b-jet Approach
~ B-hadron (DCA)

- or photon
4 Trackcounting tagger Secondarwertex tagger Secondaryvertex mass
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[ cMs work-point, Phys. Rev. Lett. 113, 132301 (2014)
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sPH-HF-2018-001 - MVTX Proposal
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https://indico.bnl.gov/event/4072/

b-jet projection

sPH-HF-2018-001 - MVTX Proposal

1+ Bring inclusive et suppression ang, to RHIC
} Strong constraints on energy loss model of high energy

probe in QGP

Inclusive het Ry,
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Yoa d el H F p Yo g ram SPH-HF-2018-001 - MVTX Proposal

1 HFjet-jet, jet-HFhadron, DD correlations, HF jet substructure
+ Totalb-cross section for Upsilon program and more decay chan.
1 HF baryons, chemistry and hadronization
1 Many opportunities. Welcome to join us!
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https://indico.bnl.gov/event/4072/

See also: sSPHENIX jet, Songkyo Lee
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Richheavy flavomphysics opportunity at SPHENIX

B Completing the RHIC mission & good complementarity with the LHC

SPHENIX production ramping up. First data in 2023

B MVTX staves / readout following ALICE ITS production

B DOE official approval of procurement of long lead time items of SPHENIX construction
Growing collaboration

B > 70 institutions, Many opportunity to collaborate

More on SPHENIX

B Next talk: sSPHENIX jetSongkyo Lee; This PM: sPHENBnther Roland

sPH-HF-2018-001 - MVTX Proposal




