R
m IHYE

2 T LiE ..
$ é:i e 2 ‘{' i, 3 ; ‘~_-(
ﬁ"‘# §§" _@ N'

S a5 M ; .:; Bl 4 ."_’ . : \_ §
\’%'- RN e Mlhg X. Llu A 07

4 T f
. ¥ !‘r ol / { ’
- g 4 r ") ¢
. . } ’; e g b Wee )
" Ll ! g N '.v o -
. g ¢ -~".' P Gy ”
L »

Wi s gt mgmg;;no s.Natienakiaporato
| foffﬂ'ie sPHE«NrXI;- lighgratio T

)

 |(;/ . n » ﬁ““‘ .‘.-."“‘ - _t'_,’ ".'.i‘. / ) o = ."




9
SPHENRIIX

Outline

* Science
* MAPS-based VeTex detector (MVTX)
* Physics prospects
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The Scientific Mission at RHIC

The 2015
LONG RANGE PLAN
for NUCLEAR SCIENCE

I
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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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Three Physics Pillars

r-r—-=-=-=-=-=-=-========== |
: Upsi|on spectroscopy : Parton energy loss & cor.
' Size of the probe ' | mass dependent
I I
: Y(3s)- I
: 0.78fm  Y(2s)- : g
I . 0.56fm Y(Is)-
I — . 0.28f I
| b D o @ me U,d,S
I b b I
I I
I I
I 1000; I
: r p+p, 197 pb’ 1S : C
I 800 signal only :
I i I
: 600 ;s = 83 = 1.2 MeV :
| : |
I - 1
: 4007 : b
: 200} :
I 7 , W\ I
: R I B T TR T Y “in :
. _in\friint_mais (_Gel/c_) .
Justin Frantz, Monday This talk : HF program

SPHENIX jet physics
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A

SPHENRIIX

Heavy Quarks - Unique Probe of QGP

faster bottom quarks

S)

e Study mass dependence in
* Jet quenching and dE/dx
* Flow —interaction with medium

* Access QGP properties

Y:; q
eoce
\\ '
,/' '\
¢ :,' N
e
\
m, my mq Aqcp m, m,
| | | | | MeV
. 0 Tz T0 >
Te Tacp
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Recent Highlights: Charm Ry,

Raa (D-meson) ~ Raa (h) at high pr ~> 4 GeV/c

* significant suppression of charmed hadron R, in central A+A collisions

» strong charm-medium interactions

* mass effect expected important at low pT, dead-cone effects etc.

STAR: arXiv:1812.10224

! | ! | ! [ ! [
- e D°0-10% 1.2
1 o
I .y ¢ mt0-12% STAR l 1
208
_ 0.6
¢ '_¢ 0.4
‘ O 8 % ; 0.2
. | | . | = | 0
0 2 4 6 8 10
P, (GeVl/c)
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25.8 pb™' (5.02 TeV pp) + 404 ub' (5.02 TeV PbPb)

- CMS

“*L Preliminary

[ o°

El charged hadrons

Taa @nd lumi.
uncertainty

Centrality 0-10%

10%

10
P, (GeV/c)

SPHE




Recent Highlights: Charm Vv, *™°

A

I X

v2 of DY follows the same trend as light hadrons

* Charm quarks flow the same as light quarks
« Strong coupling to medium at low pT

! | | | |
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Direct Flow of Charm Observed at RHIC

0.1~ Au+Au \5,,=200 GeV, 10-80% 1R Preliminary
P, > 1.5 GeV/c 5 =n
® D° + D’ (Wc + wo)
>
=
O
—“—
R |G
)
[ —
O
()
—
O vrslope from linear fit
(D°+D°% dv /dy =-0.081 = 0.021 (stat) = 0.017 (syst )
-0. 1= I '

-1 0 1
Rapidity (y)

e First evidence of non-zero DO v

1/11/19 Ming Liu. WWND 2019

SPHENRIIX

Singha, WWND19




RAA

Recent Highlights: Beauty?

* Ry, (B->e) > RAA (D->e, h) @low p+
« B* & b-jet ~ light hadrons & charm @high p+

Highly desired: precision measurements of B @ p; ~< 50GeV

HRRRR RARAN LR RARAS RAREE RALRY LR RARAS R 350.68 ub™' (5.02 TeV PbPb) . 166 ub™ (PbPb 2.76 TeV
Aut+Au \/S_-ZOOGeV STAR Preliminary - CMS e charged hadrons lyl < 1.0 § : _'C'M'S“ S I R N
C0s0% ® B¢ STAR QM17|  14C projiminan, = Di<10 E F e i i
L 0-80% O D—ve i - y . Blyl<24 D 1} 5 Inclusive jet R,, (0-5%) l<2 7

| ... DUKE: B—e | 1.2 T 4 lumi +  nonprompt Jip 1.6 <lyl <2.4 (2.76 TeV) S s - b-jet RAA (0-10%) Il <2
-~ DUKE : D—e r | ur?é‘ertainty *  nonprompt JAp lyl < 2.4 (2.76 TeV)I *g 0.8 B ]

1 % r .PbF’b Lumi. Unc.
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The sPHENIX Detectors

Outer HCal
SC Magnet
Inner HCal
EMCal

TPC

INTT
MVTX

15 kHz trigger
>10 GB/s data

Baseline detectors: HCal/EMCal/TPC

J. Frantz & A.Bazilevsky

Parallel Activities “upgrade”
MAPS-based Vertex Detector (MVTX)
Intermediate Silicon Strip Tracker (INTT)

SPHE

1/11/19

Ming Liu. WWND 2019
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SPHENIX MVTX Detector Design ™" "%g

Adapts ALICE Upgrade
ITS/IB design, modifiied to
fit SPHENIX environment:

-Sensors:

Use ALICE ALPIDE sensors
and the identical ITS/IB
design of the active part

-Readout:

A hybrid design using ALICE
frontend Readout Unit(RU)
and ATLAS upgrade backend

PCle based FELIX boards for ~ (~ =\ ACp (T CESin
SPHENIX NN _ Max. Phys.
-Mechanics: o)

Mod:f/ed mechanical frame Modified MVTX detector - 5.5/3.5/ cm
design for sSPHENIX layout for sSPEHINX

Z2=27cm

1/11/19 Ming Liu. WWND 2019

ALICE ITS Upgrade:
Inner Barrel Tracker

o 22 0

)
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Monolithic-Active-Pixel-Sensors (MAPS

The next Generation State of the Art Pixel Tracker

* Advantages of ALICE MAPS/ALPIDE:

e Very fine pitch (27x29 um)

* High efficiency (>99%) and low noise (<10°)

* Fast readout, ~5 pS

 Ultra-thin/low mass, 50um (~0.3% X,)
* On-pixel digitization, low power dissipation

An ideal detector for QGP b-jet physics!

ALPIDE design NWELL NMOS

BMOS
DIODE TRANSISTOR TRANSISTOR
o /T W
L PWELL / l NWELL
b hLZ DEEP PWELL
PN e
. N e e .- n
50 pm L 3
T e
3 e k-
Y h =~
Epltaxial Layer B- Ay Tareny P N
Ll S e —— )
v
1/11/19
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9 Chips .~

A 9-chip MAPS stave, 1.5 x 27cm?

Tower Jazz 0.18 um CMOS

feature size 180 nm

metal layers 6

gate oxide 3nm
substrate: N, ~ 10

epitaxial layer: N, ~10%
deep p-well: N, ~10%

) SPHE

Cooling plate



MVTX Electronics, Power and Controls

SPHENRIIX

4
8
(@)
I CAN bus g o3
: 5-10 m Readout Unit i | o %’ug
I i Front End v GBT Optiltal Links =
9-sensor Stave ( I
o 9 Data (1j2Gbps)
lock + Control + Trigger 1 Clockl :‘ControI/Tngger
| | = A—— i
[ O Y T e O I e i |
I ——— ’ | ' —
=1 ISamtec Twinax FELIX
V ' I “FireFly” ' Back End
FPC - Power I :
Alpide / : |
Sensors Filtering :
— v Capacitors I lated  regulators gl
/Cold : Regulate §|
’/ Plate [ Power :
I lllllll Pllolwénrl‘ llllllllll gl
: Board ERII |
. . . | .
Interaction Region i Experimental Hall , Counting House
|
|

Sensor-Stave (9 ALPIDE chips) |

1/11/19

ALICE/ITS Hardware

Front End-Readout Unit | Back End-FELIX

(-- ATLAS Hardware --)

Ming Liu. WWND 2019
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MVTX Hit Spatial Resolution: <5 um

c (dz) = 0.005 + 0.0001
107E ﬂ G4, = 0.116 + 0.000

-0 -8 -6 -4 -2 0 2 4 6 8 10
track dz [npixels]

T
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MV TX Status SPHE

» Stave & RU production: starts soon following ALICE ITS production at CERN
o 84 Staves: 3-layer + spares (full inner 2-layer + 10%); 60 RUs: 48 + 25% spares

» Back-end DAQ: sPHENIX production of ATLAS FELIX cards at BNL
» Mechanical system design in progress; Installation in 2022, day-1 physics 2023

Staves:
Active length J

Diameter
~8cm

Sensor tested with sPHENIX extension . Readout Unit v2

In close coordlnatlon W|th
R&D and production for
ALICE/ATLAS Phase-l upgrade

AT I SRR L | N
1/11/19 Ming Liu. WWND 2019



SPHE

New MVTX Stave Configuration

8 7 é $ 4 3

DISTANCE TO NEAREST POINT ON SILICON SENSORS

[+ [+
32.30
¢ ¢
DETAIL A l
SCALE4:1
NEAREST POINT ON
SILICON SENSORSTO
VERTIC AL AXIS, SENSOR
WIDTHIS15.0 mm
B B
DETAIL B
SCALES 1
ALL DIMENSIONS IN MILLIMETERS
s R T N R a
AClnb wack2 g ¢ |G
-~ WO HMACTONCvAl 2001 MHGARE
PN FURITHACTOMCIAL 20000 o \pog BHL-innerlayerstavesbigger b
«LosAlamos | an Hew layout for MMTH sansors, keep
P e ot 20 mm radial distance from beam-pipe
b a7 OWG kO oy
ETIERERT cmasr B

g 7 é

1/11/19 Ming Liu. WWND 2019 16



sPHENIX Tracking Detectors  sF"F

See also calorimeters — Justin Frantz

— I

I X

Inner tracker: |etal<1

» MVTX: MAPS pixel sensors (3-layer)
o Modified ALICE ITS IB staves

Outer tracker: |eta|<1

* TPC: gateless and continuous readout

Precision vertexing R_MVTX: 2.5~ 4.0 cm * Provide momentum measurement
» INTT: strip silicon sensors (2-layer) * &p/p < 2% for p;<10 GeV/c
o Pattern recognition, timing R _TPC:30~ 78 cm

R_INTT: 8 ~ 12 cm (TBD)
1/11/19 Ming Liu. WWND 2019 17
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SPHE}RIX

New INTT design: 2-layer (was 4)
1/11/19 Ming Liu. WWND 2019 18



Tracking Performance

MVTX geometry modeled and g
digitized according to ALICE ITS/IB S eof
o -
Cluster resolution: ~5 um = sof
DCA,; DCA,<30 um down to 1 GeV/c aor
Robust tracking at top projected RHIC -
collision rate 20
107_ ...................
o 2
> R R SN L S - 0.08f
e 12 o -
g ;...Q....ll.......‘....I......'.........: Q-'_ 007;_ .
E’ 0.8~ — < 0.06F °
8 | 1 o
2 06 . 100 pions only 7] g
.‘% = . Central+200 kHz pileup+100pions 1 E_
0.4_— — -
0.2} ] —
T B
pT(GeV/c)
1/11/19 Ming Liu. WWND 2019

new TPC

= AuAu 0-4 fm., INTT 01

100 pions only

Central+200 kHz pileup+100pions
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Open Charm & Beauty Production

A

SPHENRIIX

Hadron Abundance ct (um) ey
DO 61% 123
D* 24% 312
Secondary /
0 Vertex
D, 8% 150 ) g
Ae 6% 60 /
. n b-quark,
B* 40% 491 Primary
Vertex p L.
BO 40% 455 2057 Distance of
° . Closest
b-jet Approach
Bs 10% 453 <}; B-hadron (DCA)
or photon
Ao 10% 435 .=,
B "—>Dnr
b-tagged jet and cor. pr>15 GeV
K
—0
B—>D +X  60%
pr<15 GeV
-0 i
+ + P
B"—>Drx 0.5% B
Exploring B —)J/l//-I—X and more "Dca’

1/11/19
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B-hadron Tagging

* Impact parameter (DCA) method to tag
non-prompt D° from B-meson decays

* Inclusive and exclusive channels possible

1/11/19

Counts

T T
0
==="prompt D

, 100M

—— non-prompt D"

backoronmn

[

006

0.08 0.1
Dca (cm)

Ming Liu. WWND 2019

Counts [/ 25 MeV]

300

100

T T T | T

| sPHENIX Simulation
| Au+Au s =200 GeV

T I T T
0-10%, 24B N
20< p, < 4.0GeV/c |

RS

1 I 1
54
mass,__[GeV/c’]

21



B-meson Projections

* High precision non-prompt-D suppression and flow at RHIC

Rcp (0-10%/60-80%)

SPHE

* Determine the bottom quark collectivity
—> clean access to Dy, at RHIC energy

MVTX Proposal

A+A: non-prompt D-meson and predictions for SPHENIX

B T I T T T I T T T I T T T I T T I i
1.4 SPHENIX Simulation .
1.2 Au+Au \'s,,,=200 GeV, 240B MB_

1_ e SPHENIX MVTX proj. ]
0.8
0.6
0.4F B
0.2 .
- AdS/CFT .
0— ] | ] ] 1 ] 1 ] 1 | 1 ! ] | 1 ] ] | ]
0 2 4 6 8 10
Transverse Momentum [GeV/c]
1/11/19

0.2

0.15

v, (10-40%)

0.1

0.05

—0.05

Ming Liu. WWND 2019
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T I T T T [ T T T I T T T I T T T I T
SPHENIX Simulation
Au+Au \s, =200 GeV, 240B MB

® sPHENIX MVTX proj.
— Duke

Illllllllllllllll

1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1

2 4 6 8 10

Transverse Momentumz[ZGeV/c]


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

b-jet purity

e Multi-tracks w/ large DCA

B-jet Tagging

Secondary

Vertex

at
) . b-quark,
P 2 nd t d Primary /
vertex mass reco rmary (*7°
b-quark
b-jet
) B-hadron
or photon
1:| T T T T ] -02‘ 1:””]””]”n]rvrv]n”]nn]nn]rlrv]nn]ynv:
09 SPHENIX simulation 4 5 0.9F " PR Smsten =
E 3 Q ~E Phythia p+p Embed to 0-4 fm Hijing Au+Au, |5,,=200 GeV
0 8: PYTHIA 8 MB jet Embed to 0-4fm Hijing Au+Au 7 "0_5 0 8 = Truth jet p_>20 GeV/c, |n|<0.6, [z|<10 cm =
E Truth Jet, pr> 20 GeV ERY E MVTXHNTTSTRC
0.7 SPHENIX GEANT4 tracking 0.7¢ Npssoc 1me>=2, PIV505 GeVic =
06; MVTX+HT+TPC é 0.6 ;_ = No SV mass cut _;
0 5i Large DCA methods: 0.5 E— """ SV mass>2.5 GeV/c” _f
£ — one track cut ] E E
04? — two track cut i 0.4 E— _E
03; — three track cut é 03;_ _;
0_2? ,; 0.25— _E
E | | ‘5 I N R N R T BT T AT
00 — '02‘ ‘04' ‘06 08 ‘ y OO 010203040506 0.70809 1

b-jet efficiency
1/11/19

b-jet efficiency

Ming Liu. WWND 2019

h

Dfétance of

Closest
Approach
(DCA)

No FT 1T T T 1T LI I | T T T ‘ T LI ‘ T T T
S B SPHENIX Simulation ]
8 2000~ Pythia8 MB p+p (s=200 GeV —|
~ i Truth jet, p >20 GeV/c ]
S L At c jet work point ]
%) L |
‘%’ 150 [ tight jet ]
o i . e ]

i I b et ]
100~ -
50 - n
6

% 3 4 5
Corrected SV mass [GeV/cz]
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b-jet Projections

* High precision inclusive b-jet suppression and v, at RHIC

e Strong constraints on energy loss models in QGP
MVTX Proposal

A+A: Inclusive b-jet Raa Inclusive b-jet v,
/\o\ _IIIIIIIIIIII.IIl.llllllllllllIlIIIIIIIIII_ /—o\ _|||||||||I||]1||||| 1T T 1T ||]|—
S 1.4r f\P HENIX_Simulation <4 S 0.2 sPHENIX Simulation -
— _ Au+Au |s=200 GeV 1 F - . 4
=) § o[ PYTHIA'8 bijet, Antik R=0.4, inj<0.7, CTEQSL 1 S - Au+Au ys, =200 GeV, 240B MB ]
< ““L p+p: 200 pb™, 60% Eff., 40% Pur. 4 0 15‘_ PYTHIA-8 b-jet, An’[i-kT R=0.4, n|<0.7, CTEQ6L

[ . o, [o) . [aY} .
o N Au+Au: 240B MB, 40% Eff., 40% Pur. 1 > " Ran bie=0-6, 40% Eff., 40% Pur., Res(¥,)=0.7 ]
i 1 oi- .
- ~  0.05— .
- - Of--+--mmemeeee L §-—-eee + ---------- @---remnenee —
O_|1|1|||||||||||||||||||1|1||||||||||||||||||: _0'05__1111||111|||11|||||||||||||||_—
15 20 25 30 35 40 45 50 5 15 20 25 30 35 40

Transverse Momentum [GeV/c] Transverse Momentum [GeV/c]
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https://indico.bnl.gov/event/4072/

A Broad

F Physics Program

* HF di-jet/hadron correlations, HF jet substructures
* HF baryons, chemistry and hadronization
* Total b-cross section for Upsilon baseline reference
A great opportunity for new ideas and new measurements

0.76

r. = PT.2 o
77 pra Di-b-jet pr balance
| T T | T T T | T T T | T T T | T T T I T
40-60% 10-20%
p+p 20-40% 0-10%

0.74
0.72

0.7
0.68
0.66
0.64
0.62

;

III|III|IIIIIII|III|III|III|III|III

b

SPHENIX Simulation

Vs = 200 GeV

Di b-jets (Pythia8, CTEQ6L)

anti-k;, R = 0.4, n|<0.7

p+p: 200 pb', 60% Eff., 40% Pur.
Au+Au: 240B Events, 40% Eff., 40% Pur.

lllllII|I1IIIlIIIlIIIIIlIIIllIlllII

o

A R R B R
200 400 600 800

Ll
1000

coll

MVTX Proposal

Exclu5|ve B* in most central Au+Au

.. [1b/(GeVic)]

do/dp_dy/N

0.02

0 1Ll 1

2T R L B B e
0.18F
0.16F
0.14f
0.12F
0.1F
0.08F
0.06}-
0.04F

SPHENIX Simulation
Au+Au |s,, =200 GeV
24B 0-10%

IlIlll[llllllllllllIllllllllllllllllll
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https://indico.bnl.gov/event/4072/

SPHENIX Status and Plan

MVTX funded
2015 2016 2017 2018 2019 2020 2021 2022 2023
sPHENIX DOE CD-0 DOE CD-1/3A Installation
science “Mission need” Cost, schedule, and
collaboration approval advance purchase commissioning
approval
pRrov Start physics
<+ ata takin
2023 2024 2025 2026 2027 d 9
< > < > =
First data taking campaign Second campaign
p+p, p+Au, Au+Au p+p, Au+Au Towards the EIC

1/11/19 Ming Liu. WWND 2019 26



A Rapidly Growing Collaboration

The sPHENIX collaboration — formed December 2015

More than 70 institutions currently, significant growth since formation

Augustana University

Banaras Hindu University

Baruch College, CUNY

Brookhaven National Laboratory

China Institute for Atomic Energy

CEA Saclay

Central China Normal University
Chonbuk National University

Columbia University

Eotvos University

Florida State University

Fudan University

Georgia State University

Howard University

Hungarian sPHENIX Consortium

Insititut de physique nucléaire d'Orsay
Institute for High Energy Physics, Protvino
Institute of Nuclear Research, Russian
Academy of Sciences, Moscow

Institute of Physics, University of Tsukuba
Institute of Modern Physics, China

lowa State University

Japan Atomic Energy Agency

Charles University (CUNI), Prague

Czech Technical University in Prague (CTU)
Korea University

Lawrence Berkeley National Laboratory
Lawrence Livermore National Laboratory

1/11/19

Lehigh University

Los Alamos National Laboratory
Massachusetts Institute of Technology
Muhlenberg College

Nara Women's University

National Research Centre "Kurchatov
Institute”

National Research Nuclear University "MEPhI”

New Mexico State UniversityOak Ridge
National Laboratory

Ohio University

Peking University

Petersburg Nuclear Physics Institute
Purdue University

Rice University

RIKEN

RIKEN BNL Research Center

Rikkyo University

Rutgers University

Saint-Petersburg Polytechnic University
Shanghai Institute for Applied Physics
Stony Brook University

Sun Yat Sen University

Temple University

Tokyo Institute of Technology

Tsinghua University

Universidad Técnica Federico Santa Maria
University of California, Berkeley

University of California, Los Angeles
University of California, Riverside
University of Colorado, Boulder
University of Debrecen

University of Houston

University of lllinois, Urbana-Champaign
University of Jammu

University of Maryland

University of Michigan

University of New Mexico

University of Tennessee, Knoxville
University of Texas, Austin

University of Tokyo

University of Science and Technology, China
Vanderbilt University

Wayne State University

Weizmann Institute

Yale University

Yonsei University

Ming Liu. WWND 2019
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Summary and Outlook

* sPHENIX is the next generation flagship heavy ion

physics experiment in the US (NSAC LRP2015
« Jets & Upsilons Complement & extend current and

* B hadron and b-jet physics enabled by MVTX future RHIC and LHC QGP programs

« MVTX will complete QGP heavy flavor physics at RHIC e
* Unambiguous determination of key parameters of QGP PHENIX
through precision study of open HF productions SE S_
e MVTX on track for day-1 physics in 2023 or -'/{{{{/_LHC
* Production begins now k Run-2
* Strong community support, ALICE, ATLAS, LANL, BNL et a/ Ll L L L
10 102 103
sPHENIX Three Physics Pillars Pr [GeV/d
Jets Upsilons o m W w

T T T
CUJET RHIC (AuAu)
600

PHZ<ENIX

p+p, 10 weeks
500

400

045 =80 = 1.4 MeV

300

200

100

Lossansshis

» v bttt o B
07 7.5 8 85 9 95 10 105 11
invariant mass (GeV/c?)
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From June 2017

RHIC Users’ Meeting talk | sSPHENIX Vsnn = 200 GeV tentative run plan

by
BNL ALD Berndt Mueller

campaign 1

campaign 2

*operations start now planned for 2023

1/11/19

2022"

2023

2024

2025

2026

5. DEPARTNENT CF

ERGY

D

Au+Au

p+p
p+Au

Au+Au

p+p

Au+Au

Commissioning

Single jet, di-jet, photon-tagged jet, b-tagged jet spectra
D-jet asymmetry

IUpsilon spectra

Reference data for modification of jets, di-jets, b-tagged jets
Jet AL
Reference data for cold nuclear matter effects

Direct photon measurement

Study of flavor dependence of jet observables

Modification of jet fragmentation functions, jet splitting functions, other complex
jet observables

High statistics data for Upsilon modifications
High statistics data for jet AL

High statistics data for b-tagged jets and photon-tagged jets

High statistics data for jet fragmentation functions, jet splitting functions, other
complex jet observables

High statistics data for high pr direct photons

High statistics data for Upsilon modifications, including Y(3S)

Collective flow of b-quarks (B hadron elliptic flow)
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% RHIC Multi-Year Plan: sPHENIX 2023-2027+

SPHENRIIX

>
Year | Species | Energy [GeV] | Phys. Wks | Rec. Lum. | Samp. Lum. | Samp. Lum. All-Z
2023 | 2827 Au+An 200 16.0 7 nb~! .7 nb~! 34 nb~!

2023 | p+p 200 11.5 — 48 ph™! 267 pb~!
2023 | p+An 200 11.5 — 0.33 pb™' 1.46 pb™
2024 | Au+An 200 23.5 14 nb™! 26 nb~! 88 nb~!
2025 | p+p 200 23.5 — 149 pb~! 783 pb~!
2026 | Au+Au 200 23.5 14 nb™" 48 nb~! 92 nb~!

B hadrons/pT<15GeV: O(1M)

* Precision vertexing for B-tagging:

* Tracking resolution better than 50um
@pT=1GeV

* High multiplicity HI collisions

b-jets/pT>15GeV: O(100K)

Secondary

Vertex '
%) ]

* Low multiplicity but high rate p+p collisions 2 g
* High efficiency and high purity "\ e

1/11/19
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b-jet
’, B-hadron (DCA)
or photon

Approach
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Recent Achievements on Bottom

LHC 2.76 TeV

) X

SPHENRIIX

RHIC 200 GeV

Raa(J/wg) > Raa(D)

Raa(eg) > Raa(€p+p) Raa(eg) > Raa(ep)

CMS (S = 2.76 TeV : 02 "
< R AR Rt RARAN T T T T e T T ) 2200 e e A, 200 GeV — 3 SR AR RARAS RARAS LARES LARAS LARKA LARAS AN
- . 0-20% Pb—Pb, =276 TeV ALICE F > 1NN PH- “ENIX - STAR Preliminar:
o 14 Open beauty: nonprompt J/y i L Sy ° 2|~ Data 200442014, lyl<0.35 preliminary I Aut+Au M =200 GeV ® Boe 4
19 ® ©65<p, <30GeVic.lyl<1.2 1 5 oely,, <08 1 1.8 + c+b — e (Phys.Rev.C 84,044905) ER O D—e 1
<t Open charm: prompt D (ALICE) 1 sb.coely, <06 F—c—e BiP from e-h correlations B - DUKE : B—e
[ O 8<p <16GeVic,|y|<0.5 ] 1.6 | e hys.Rev.Lett.105,202301 _ ] F 1
1 C . ] -- DUKE : D—e
r 1 14— —
o8t | ] = — S S—
C ] 1 = [ § t ]
0.6 . ER -
N + + ¢ ] 0.8 = k Q __________ B R
0.4:— @ 8 8 ® —: 0.6? E | |
0.2F @ - ] 0'45_ _E DUKE: Phys. Rev. C 92, 024907 %
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SPHENIX vs LHC Projections

5y = 5.02 TeV PBPb 0.2 nb”"
04,
E CMS ® Charged hadrons
035" projection w0
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CMS projections for
Run [+IV

SPHENIX |
projections
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VS = 5.02 TeV pp + PbPD
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Open heavy flavor

suppression probes

flavor dependence
of energy loss
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) X

SPHENRIIX

sPHENIX vs ALICE Specifications
I N T

Pb+Pb / Au+Au 100 kHz (50kHz) 200 kHz
p+p 400 kHz (200kHz) 13 MHz
“Trigger” C.R. (>50 kHz) 15 kHz

Event size, dN/dn: sPHENIX = 1/3 ALICE (pp), 1/5 ALICE(AA)

charged particle n charged particle n
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