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Jet cor. & substructure
Vary momentum/angular 
size of probe

Parton energy loss
Vary mass/momentum 
of probe

This talk : HF programNext2 talk: 
sPHENIX jet ςSongkyo Lee

Upsilon spectroscopy
Vary size of the probe

(2s) ς
0.56fm

(3s)-
0.78fm

(1s) ς
0.28fm

See also : sPHENIX overview ςGunther Roland



} 2016: Scientific review and DOE mission need Status (CD-0)
} 2018: Cost/schedule review and DOE approval for production start of 

long lead-time items (CD-1/3A)
} 2022: installation in RHIC 1008 Hall; 2023: First data
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MVTX
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5-year run scenario

ҞsNN = 200 GeV Recorded M.B. Dataset Sampled Lum. (|z|<10 cm)

Au+Au 35 nb-1 / 239 billion 80 nb-1 / 550 billion

p+p -- 197 pb-1 / 8.3 trillion

p+Au -- 0.33 pb-1 / 0.6 trillion



Outer tracker:

} TPC: gateless and continuous 
readout

ƁProvide momentum measurement

} pɻ/p < 2% for pT<10 GeV/c

Inner tracker:

} MVTX: MAPS pixel sensors (3-layer) 

ƁProcurement copies of ALICE ITS IB staves
integrated into sPHENIX

ƁPrecision vertexing

} INTT: strip silicon sensors (4-layer)

ƁPattern recognition, timing

} ɲDCĀ< 50um for pT>1 GeV/c
6Hard Probes 2018
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See also calorimeters  ςSongkyo Lee
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Diameter 
~ 8 cm

Sensor test with sPHENIX extension Readout Unit v2 Data Assembly Module (FELIX v2)

}Stave/RU: starting production soon following ALICE ITS

}Back-end DAQ: sPHENIX production of ATLAS FELIX card

In close coordination with 
R&D and production for 
ALICE/ATLAS Phase-I upgrade
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MVTX Hit Spatial Resolution: < 5 um 

Feb-July 2018 FermiLab Test beam facility, test of each sPHENIX detector subsystem

4x MVTX sensor in beam     sPHENIX DAQ



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

}Robust at top projected RHIC collision rate
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} Precision vertex tracker + High rate 
Ҧ tǊŜŎƛǎƛƻƴ ōƻǘǘƻƳ ƻōǎŜǊǾŀōƭŜǎ ƻǾŜǊ ǿƛŘŜ ǎŎŀƭŜǎ

} Initial observables:B-meson @ 2< pT <10 GeV/c, b-jet @ 15< pT<35 GeV/c
} Goals: Diffusion of HF quark in QGP, differentiate collision VS radiative 

energy loss, HF hadronization



Hard Probes 2018 11

++­ p
0

DB

XDB +­
0

Prompt and non-prompt D-meson

Exclusive B±

} 240B MB Au+Au collisions and 
high precision tracking allow 
accumulate high significance of 
HF-meson signals

} Measuring high statistics B
meson via non-prompt D decay 
channel

} Exclusive Breconstruction too!

After a BDT tagger
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non-prompt D-meson and predictions for sPHENIX

}Bring high precision non-prompt-Dsuppression and flow to RHIC

}Determine the bottom quark collectivity 
Ҧ ŎƭŜŀƴ ŀŎŎŜǎǎ ǘƻ DHQat RHIC energy
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sPH-HF-2018-001 - MVTX Proposal

https://indico.bnl.gov/event/4072/


} sPHENIX is an excellent calorimetric jet 
detector. aƻǊŜ ƛƴ {ƻƴƎƪȅƻ [ŜŜΩǎ ǘŀƭƪ

} Demonstrate b-jet capability: tagging 
algorithms evaluated using full detector 
HI simulation

} Reaching an optimal working point in 
central Au+Au collisions 
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CMS work-point, Phys. Rev. Lett. 113, 132301 (2014) 

Track-counting tagger Secondary-vertex tagger Secondary-vertex mass

sPH-HF-2018-001 - MVTX Proposal

https://indico.bnl.gov/event/4072/


}Bring inclusive b-jet suppression and v2 to RHIC
}Strong constraints on energy loss model of high energy 

probe in QGP
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Inclusive b-jet v2
Inclusive b-jet RAA

sPH-HF-2018-001 - MVTX Proposal

https://indico.bnl.gov/event/4072/
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Exclusive B± in most central Au+Au

}HF-jet-jet, jet-HF-hadron, D-D correlations, HF jet substructure

} Total b-cross section for Upsilon program and more decay chan.

}HF baryons, chemistry and hadronization 

}Many opportunities. Welcome to join us!
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Di-b-jet pT balance

90%

67%

sPH-HF-2018-001 - MVTX Proposal

https://indico.bnl.gov/event/4072/
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See also: sPHENIX jet, Songkyo Lee



} Rich heavy flavor physics opportunity at sPHENIX

ƁCompleting the RHIC mission & good complementarity with the LHC

} sPHENIX production ramping up. First data in 2023

ƁMVTX staves / readout following ALICE ITS production

ƁDOE official approval of procurement of long lead time items of sPHENIX construction

} Growing collaboration 

Ɓ> 70 institutions, Many opportunity to collaborate

} More on sPHENIX

ƁNext2 talk: sPHENIX jet ςSongkyo Lee; This PM: sPHENIX ςGunther Roland 

sPH-HF-2018-001 - MVTX Proposal


