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Why at Intermediate Energies?

*  Why hard probes (jets, heavy flavor, EM probes, etc)?
— Jets, HF: penetrating through the QGP with “maximal” interactions
*  QGP transport coefficients ...
— EM probes: penetrating through the QGP with minimal interactions

* Dilepton (IMR: 1 <M < 3 GeV/c?); direct photon (pr > 2 GeV/c)
* QGP temperature ...
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* Dilepton (IMR: 1 <M < 3 GeV/c?); direct photon (pr > 2 GeV/c)
* QGP temperature ...

«  Why intermediate energies?

— ptA — A+A
* (n)PDF in the valence quark region * Search for evidence of turn-off of QGP
* Intrinsic charm in nucleon? * Collision energy dependence of QGP
* Reference for A+A properties
RHIC: 7.7 ~ 62.4 GeV

—  LHCb: 69 ~ 115 GeV
Vsun ¢ SPS: 17.3 GeV
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Intrinsic Charm Search at LHCb with J/y

|luudcc) K. Mattioli, Mar 28. 15:00
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* Cross section: consistent with R. Vogt’s calculation w/ and w/o 1% intrinsic charm

LHCb, arXiv:2211.11645, Vogt: PRC 103 (2021) 035204; Shhao: CPC 198 (2016) 238, CPC 184 (2013) 2562
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https://wwuindico.uni-muenster.de/event/1409/contributions/2003/

Can We Really See Intrinsic Charm at LHCbH?

R. Vogt, Mar 28. 09:40

60 I T T I
(c) D p+He

* (Cross section: theoretical uncertainties
are much larger than the effect of IC

e Whats next?

— Find the phase space where the effect is
larger than the uncertainties

— Find an observable to cancel uncertainty

0 | . | . |
-2 -1 0

y

Vogt: PRC 103 (2021) 035204; PRC 106 (2022) 025201
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https://wwuindico.uni-muenster.de/event/1409/contributions/2011/

Phase Space with Large Effects

R. Vogt, Mar 28. 09:40

* Phase space: high x;
— Lower collision energy; high p; and/or rapidity

Plab =40 GeV
0.10 oL . . 000
N l_ — fixed target| U
Equal to Pyt (b) D
—— SMOG —— RHIC Vs = 200 GeV /9
Vsyy = 8.8 GeV =27
£ 1o / Pib = \{ E
. > , // 800 GeV ]
Ny 005 ™~ - . 1 )
% g‘ 20
\b-/ 10:—
’_d C -
X .
0.00 , ) 150 X . 5.0
0.0 X K
y Inptpaty~1 7Y
Vogt: PRC 103 (2021) 035204; PRC 106 (2022) 025201 1% IC enhances x-sec by a factor of ~25
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https://wwuindico.uni-muenster.de/event/1409/contributions/2011/

Observables (Mostly) Cancel Uncertainties

D D R. Vogt, Mar 28. 09:40
. — 0.71
> Ryat0ic(pA) = ojc(pp) XA
I I ' I '
EPPS16 only 4
e 1% IC1
1.0 T
0 = b‘d vvvv M
A P
2
05— —
(b) D no IC \
EPPS16 only )
0.0 . | . | . | . I .
-5.0 -25 0.0 25 5.0 25 5.0

y

Aty ~ 1: 1% IC suppresses R, by about a factor of ~5

Vogt: PRC 103 (2021) 035204; PRC 106 (2022) 025201
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https://wwuindico.uni-muenster.de/event/1409/contributions/2011/

Observables (Mostly) Cancel Uncertainties

> Rox: 02(pA) = ol (pp)xA®71
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| . | . |
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Vogt: PRC 103 (2021) 035204; PRC

y

5.0

R. Vogt, Mar 28. 09:40

[ ' I '
EPPS16 only

1% IC

L
2.5 5.0

Aty ~ 1: 1% IC suppresses R, by about a factor of 5 wesp NA60+

106 (2022) 025201
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https://wwuindico.uni-muenster.de/event/1409/contributions/2011/
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L. Kluberg, EPJC 43 (2005) 145



https://drupal.star.bnl.gov/STAR/system/files/STAR_BUR_Runs23_25_2022.pdf

How Does OGP Evolve with Energy?
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Dilepton/photon: temperature

Hard scattering QGP phase Hadron phase Freeze-out
Bremsstrahlung QGP radiation Resonance (p) decay Long-lived particle (x,77) decay

Time

Courtesy of S. Bass and Y. Zhang
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Direct photons: 1,

R. Esha, Mar. 28, 17:10

39 GeV: MB

>62.4 GeV: 0-20%

S 600f PHENIX Au+Au ALICE Pb+Pb ] Sensitive to both medium :
C - ] temperature and radial expansion
— 500 i - (blue—shlft)
= - 463 = 30 MeV/c .
S S T 3 ¢ <2GeVic
- : — No strong collision energy
3000 oo 287=19MeVE & ] dependence (Vsyy ~ 39-2760 GeV)
- ; — Radiation close to phase transition
200 170 = 15 MeV/c —
T e ceee " 24GeVEe
B ocoon . - B . . .
100E- emis 09<p <21GeVic — Hint of increasing temperature at
of i ¥ 20<p <0CGeVE ] higher energy = QGP origin?
10° 10°
PHENIX, PRC 107 (2023) 024914 \'syn [GEV]

PHENIX, arXiv:2203.17187
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https://wwuindico.uni-muenster.de/event/1409/contributions/2121/

Thermal photons: Initial Dynamics
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v, = 0.995¢
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C. Shen, Mar. 29, 14:20
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https://wwuindico.uni-muenster.de/event/1409/contributions/2139/

Thermal photons: Initial Dynamics
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4

Thermal photon yield and v, are sensitive to dynamics of nuclei passing through each other
Would be good to constrain prompt photons from p+p measurements (Anyone?)

C. Shen,

Mar. 29. 14:20
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https://wwuindico.uni-muenster.de/event/1409/contributions/2139/

SPS: Temperature at IMR

e Intln @ 17.3 GeV — [
D oo In-In dN_/dn>30
S 10 6 3 ¢
*  Excess yields after cocktail subtraction = o | v excess dimuons
Genuine measurement of average fireball = [ + Renk/Ruppert
temperature without blue-shift effect 5 107k « Hees/Rapp
—5 E , » Dusling/Zahed
*  Fit the mass range of 1.1 — 2.0 GeV/c? with % -
an exponential function (~M3/2e=M/Ty > = 10°H
T=205+12 MeV £
—  When fitting between 1.1 — 2.4 GeV/c?, T'= = [
230 + 10 MeV & ol
o 10°F oy
*  Extracted temperature above 7, = te ""t\‘
Thermal radiation from the deconfined oo L R,
QGP 0 05 1 15 2 25

NA60, EPJC 59 (2009) 607
NAG60, AIP Conf. Proc. 1322 (2010) 1
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RHIC: Temperature at IMR

.« AutAu @ 27, 54.4 GeV

—=— STAR Au+Au 54.4 GeV (0-80%)

—e— STAR Au+Au 27 GeV (0-80%)

—_
9
(=]

* Fit the mass range of 1-3

GeV/c?
— T544GeV =338 + 50 MeV

— T276eV. =301 + 60 MeV

fit by M*? x e™T

Tons @V = 338 + 59 MeV
Ti’ﬁ*ﬁf— 278V ~ 301 + 60 MeV
fit by (2" BW+b*M*?) ~ e

T =174 £15 MeV
Tioas =167 + 20 MeV

| 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | L L . , | , , , .

T — Thermal radiation from 05 i 75 2 25—
the deconfined QGP 1 (GeV/c?)
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NA60, EPJC 59 (2009) 607
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lemperature vs. Ug

q
Q
S 400 6&.&0 R =
. 2., STAR Preliminary l RO
* Thermal dileptons at IMR S0 e s | l» g
. 300 -
— Emitted from the QGP phase E O MR8 Lin ARG (e I &
250 —
— QGP temperature larger than E NG ]
Tpc for \/SNN = 17 GeV 2005_ | q*j E
— Hint of decreasing 150F° L S
temperature with deceasing 100F = 7,0 LacD o 3
energy 50 f— oT,SH T, GCE eT,SCE oY —f
Oi paal ) Ll ..IE
2 3
STAR, PLB 750 (2015) 64; STAR, arXiv:1810.10159; STAR, PRC 96 (2017) 044904 1 10 10 (Mél\(;)
HotQCD: PLB 795 (2019) 15; P. Braun-Munzinger, et. al., Nature 561 (2018) 321 lVlB
NA60, EPJC 59 (2009) 607; NA60, AIP Conf. Proc. 1322 (2010) 1
HADES, Nature Physics 15 (2019) 1040
03/31/2023 Rongrong Ma (BNL), HP 2023 19



How Does OGP Evolve with Energy?

50 :_ oT,SH 3

§400 - -
%3505 STAR Preliminary SL E
g é 77 IMR % LMR STAR SL é
300 E O IMR & LMR NAGO (In+in) =
P v LMR HADES ‘ E
200F ¢ E
B %ﬁq{m’,& E

£ %, 7

100 Too LQCD o
GCE T, SCE %o 3

1 I:
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Jet quenching

D. d'Enterria, arXiv:0902.2011

> (quenched) jet



Charged Hadron Suppression

PHENIX, PRL 109 (2012) 152301

1.5

STAR, PRL 121 (2018) 032301

. AuAu, Most central, 0-10% - ,\t/\ﬁAu_, 7 Gev -
. . o Syn="1- e
ops  Vitey Caleuiation 1 D
I =62 GeV < 10F E= 14.5 GeV .
HI — 200 GeV S F § 19.6 GeV -
LH 1 | A N © [ E2 * 27 GeV ]
I ONs = 39 GeV o - E@ = 39GeV .
>3 [INs = 62.4 GeV % B o 62.4 GeV s
c /\NS = 200 GeV X T T .
S o T = |
S F S .
o === 1
G_ o e by oy b by f!ﬁ:a: Tcalingj | | | | | | | :
0 2 4 6 8 1 v b b b b b b b b b
P, [GeV/c] 3 4 pT(GSeV / c)6 10
* 200 -> 7.7 GeV: suppression transitions to enhancement
— High-py: increasing R, + steeper spectrum = decreasing energy loss
— Competing effects: jet quenching, Cronin effect, radial flow, coalescence
— Need to measure Cronin effect (NA61: data on tape with py reach to 4 GeV/c) SPSC-SR-239.pdf
03/31/2023 Rongrong Ma (BNL), HP 2023 22


https://cds.cern.ch/record/2642286/files/SPSC-SR-239.pdf

Relative Suppression vs. Centrality

% Centrality

% Centrality

10f 3"°<"°T<‘3'5‘;ev‘/° o "“ ‘0‘4A-3‘-|-<AZT‘\(<§%;5‘=G7%;”£;V‘ :
ity * N, scaled charged hadron yield
et vs. centrality
— Competition between suppression
E and enhancement effects
] — More sensitive to jet quenching
e
* Signature of jet quenching for
SNN >~ 14.5 GeV
“$$$$$$$“$m$%$£@“
paﬁ) <Npaﬂ> STAR, PRL 121 (2018) 032301
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How Does OGP Evolve with Energy?
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Heavy Flavor

Open HF Quarkonium

C
C C
C C C



HF Electron v, at 54.4 and 27 GeV

STAR, arXiv: 2303.03546

A e | » 27 GeV: consistent with zero
B 27 GeV
01— non'"c’: _ EE ng 6 ] * 544 GCYZ
i o ¢ ? ~ ] — Significant v, comparable to that at
e ?————— 200 GeV
L@ D — Charm quarks gain v, at later stage
= 02 o conam - — Transport models seem to
T ata 54.4 GeV, 0-60% .
o norfiow underpredict v, (1-26 for pt> 0.5
015 —  ------ NCQ scaling (c—e) —
PHSD £ GeV/ C)
[ ] TAMU @ 62 GeV o M e 7 . . .
" bt — Consistent with NCQ scaling = may
005 reach local thermal equilibrium with
?
i the QGP*
0 015 1 1.‘5 é
p. (GeV/c)
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Compared to Light Flavor

STAR, arXiv: 2303.03546

2
o
o
&

I

Elliptic flow v
o
|

I ¢cF@D (k)
-0.11~ <k;>=0.93 GeV/c®

(kr) = (mp —my)

BT R
Collision Energy (GeV)

v, comparison: 1 vs. ¢ vs. D° vs. eHF

Above 54.4 GeV: similar v, for all
particles

Below 54.4 GeV: heavier particles
seem to drop faster than light particles
with deceasing collision energy =
seems QGP lifetime too short and/or
energy density too low to thermalize
heavy quarks?
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How Does OGP Evolve with Energy?

% Cantalty % Canrlty
. 0 8 "W 10 5 woso 8 W w0 s o
<400 . — o Soemaaseame ] sopsadome T > 015 TAR ALICE
© __F STAR Preliminary E = L S c
S 350F 3 2
~ F ¥7IMR % LMR STAR SL E = 01
300 E O IMR & LMR NAGO (In+in) ‘ E g L
2505_ ¥ LMR HADES ‘ —f s (=_3- 0.05
2 5 E | | L
200 — g
3 % oo ] o
150F fas 3 £ L
E . 15 0.05 $D°
E E o8 -0.05—
100E TooLQCD % il L ¢ eF @ D (k)
soF OTerSH  ©TwGCE e T, SCE o¥ 3 < T R
E E 0.1 <k;>=0.93 GeV/c
0 L L = 3 R N B B
1 10 10° M 1\(/)3 10 100 1000
g (MeV) s Collision Energy (GeV)

50 100 150 200 250 300 350 50 100 150 200 250 300 350

part part

03/31/2023 Rongrong Ma (BNL), HP 2023



J: Discovered at AGS and SLAC

i 242 Events-§ i-—

70 SPECTROMETER

- E2 At normal current

L D_|0%cu"em NObel PriZG il’l 1976

o2
(e}

o
(o]
T T

EVENTS /25 MeV
»
(o]

o
o
T T

https://www.symmetrymagazine.org/article/november-2014/the-november-revolution

E598, PRL, 33:1404-1406, 1974
SLAC-SP-017, PRL, 33:1406-1408, 1974
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Anomalous J/w Suppression :20-Year Journey at SPS

w, 40_ T T T
-+ Sl E Rt S
o i :
& 35r [ Y S S :
NA38, NASI, NASO % * Pb-Pb 2000 0.8F """Ll E
7nC rC PC = 30 L 0.7; L3 0
S 1203 4 s 6 7 8 > E 0,65 *“f
; “ H = s . 0.5F l
] II || Il I b::: SRS :
L ‘ o b e 0TS0 100
i 11 R =
| * i

BH Hadron absorber R R2 Toroidal magnet R3 R 15 N ! | + * -
27 701 2 3 4 5 6 7 8 9 W 1 12 1B 4 15 16 17 B8 m F '**
[ ' *
10 -
L. Kluberg, EPJC 43 (2005) 145 C
SE — Glabs) =42 mb (GRV 94 LO) B
0'. I T TR RSN R

0 20 40 60 80 'l(I)OI ‘ ‘1£0' I ‘1210
E; (GeV) NAS50, EPJC 39 (2005) 335
* Normal suppression: significant absorption observed in p-A and light ion collisions
* Anomalous suppression: larger suppression in Pb+Pb collisions than the expectation,
and increases with centrality

— Mainly from very strong suppression of excited states — NAs0, £rIC 49 (2007) 559
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Jw R, , as a Function of Collision Energy

RAA

i STAR Preliminary
1| Thisanalysis: p >0.2 GeV/c Pb+Pb 0-5% _|
Theoretical curve
osl  — Totl H {1 ¢ No strong energy dependence up
L Reseneration - to 200 GeV -2 interplay of
0.6 - CNM, regeneration and
[ Pb+Pb 0-20% H AutAu 0-10% ] dlSSOClatIOIl
04 — )
[ H _ — Can be well described by
02f  awememwi ol - transport model calculation

X. Zhao, R. Rapp, PRC 82 (2010) 064905
NAS5O0, PLB 477 (2000) 28, STAR, PLB 771 (2017) 13, STAR, PLB 797 (2019) 134917
ALICE, PLB 734 (2014) 314, ALICE, NPA 1005 (2021) 121769
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How Does OGP Evolve with Energy?

9400 = ]
%3505 STAR Preliminary SL E
= é J7IMR % LMR STAR 7L é
300 E O IMR & LMR NAGO (In+in) E
50k ¥ LMR HADES ‘ E
200f 4 3
D %&Q o.‘& E
150 g 53,0 . E
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* /syn >~ 14.5 GeV: clear signal of jet quenching (QGP formation)

(arb. normalization)

N
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Elliptic flow v

¢ @D (k)
<k;>=0.93 GeV/c®

sl PR
100

So00 T
Collision Energy (GeV)

08
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STAR Preliminary

e This analysis: P> 0.2 GeV/e

Theoretical curve

— Total Pb+Pb 0-10%

-~ - Primordial
""" Regeneration

Pb+Pb 0-20% E AutAu 0-10%

Pb+Pb 0-5% |

* /Syn >~ 54.4 GeV: seems dense/big enough to thermalize charm quarks

*  With decreasing collision energy, QGP has i) lower temperature, ii) less opaque to jets:
iii) shorter lifetime and/or lower density to thermalize heavier quarks and dissociate J/v

10
[Sw (GeV)
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In the Near Future

Minimum-bias

3000
r AuAu s, = 19.6 GeV
: —e— Opposite-Sign
* RHIC: BES-II (7.7-19.6 GeV) data analysis Sanof /W 19.6 GeV | — st
OngOIHg § L Ny, =1641.6 +78.0

— Larger kinematic reach; better precision
— High-pt charged hadron, J/y, thermal dielectrons

Events/(
<}
]

*  LHCb: SMOG2

ELECTRICAL CONTINUITY
FLOATING HALF CELL SUPPORT BETWE LAND RF FOI

— Started data-taking in Run3 oo
— pA @ 115 GeV, PbAr @ 72 GeV i
— Orders of magnitude larger sampled luminosity D
* pAr @ 115 GeV (45 nbl): J/w (15M), D° (150M), s

o7 B\ 27 /
Y(l S) (7k) \ [Ek e CONICALTRANSITION
ot
2 FIXED HALF CELL SUPPORT
FLEXIBLE WAKE FIELD SUPPRESSOR

CONNECTED TO THE RF FOIL
FFFFF
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https://cds.cern.ch/record/2673690/files/LHCB-TDR-020.pdf

The Next Big Thing: NA60+

* Pb+Pb @ 6-17.3 GeV
—  Corresponding p+A data for quantifying CNM effects
— CBM @ 2-5 GeV
*  Proposed timescale: 2029+
*  Physics goals: study high-ug QGP and phase transition

— Dimuon, open and hidden charm ...

NA60+, arXiv:2212.14452

<300 ; s k102 51.4------| ———y
S | Pb-Pbcentral colisior 1 g Pb-Pb, \s,,=10.6 GeV, centrality 0-5% o NASOs I s
s T ‘ A 8 250 > YONN - ! 10[ ® Pb-PbE,, =158 GeV
Eor A 1e+11 MB t : 10" Pb on target
[ I lNkSD Inn [ gl S CVOMLS cold nuclear matter effects
200 S 200 D® - K, p,>0 !
gt B
= P m 0.8+ + ‘I/ _
[ - Dimuon isof- Do ~—— d
100- v‘ - 0.6f 1
r 100f- S =369565 + 1219 o
L ® tratmany. * Tneory stinate for T, - B (30) = 1028262 + 285 0.4r . 3
* Theory estimate for T, o L }
[ @CBM (F ) 50 S/B (30) = 0.3594
o 10 cEmN 5P [ Signif (30) = 3126 £0.9  pccimotion: 6 = 0.5 0.2r ]
1 2 3 4567 10 20 3040 100 200 0:1....|....|‘...1..."1".5“..1. 0 1 1
V5w (GeV) 1.75 1.8 1.85 1.9 1.95 2 B '
2 10 10°
Hees, Rapp PLB 753 (2016) 586 e (N0

Galatyuk et al. EPJA 52 (2016) 131

G. Usai, Mar 28, 15:00 || R. Arnaldi, Mar 29, 15:40 | E. Scomparin, Mar. 30, 17:45
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https://wwuindico.uni-muenster.de/event/1409/contributions/2301/
https://wwuindico.uni-muenster.de/event/1409/contributions/2310/
https://wwuindico.uni-muenster.de/event/1409/contributions/2424/

Current and Future Landscape

* Dilepton: S74r N460+, MPD,
CBM, HADES, J-PARC ...

e Charm physics: ST4R, N461,
NAG60+, CBM, J-PARC ...

[ J

High-p hadrons: s4r, N461 ...

Comprehensive program with extensive coverage!

E. Scomparin, Mar. 30, 17:45 C. Pauly, Mar. 30, 18:00

8
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NAG60+, arXiv:2212.14452
LHCB-PUB-2018-015
T. Galatyuk, NPA 982 (2019) 163

03/31/2023

Rongrong Ma (BNL), HP 2023

35


https://wwuindico.uni-muenster.de/event/1409/contributions/2424/
https://wwuindico.uni-muenster.de/event/1409/contributions/2425/

Summary

° p+A
— Not conclusive on intrinsic charm
e A+A

* Smooth evolution of QGP properties
* Qualitative changes at 14.5 and 54.4 GeV?

* (my incomplete view of) Whats still needed?

* Quantify CNM for interpretation of heavy 1on measurements, such as high-pr
hadron, J/y

» Excitation function for J/w suppression: can we see the sequential melting? what
does complete melting mean?

* Better precision for high-pr hadron, open HF ...

03/31/2023 Rongrong Ma (BNL), HP 2023

36



Backup



RHIC

* (Collider: 7.7 — 62.4 GeV
o FXT: 3.0-13.7 GeV

T1s
%2
2>

Available Datasets

LHCb (SMOG)

* FXT: 40 - 115 GeV

10% g NS S & PR LTS s (GeY) g 102 Beam Energy
— = 10 2500 GeV
[}
g % [ 4000 Gev
%) *é 1 [l 6500 Gev
C —
()] & 107!
> =
L g 1072
% ‘é’ pNe pHe pAr pAr PbAr pHe pHe pNe Ne PbNe
0.1 0.2 3 04 . o 2015 1 2016 1 2017 I 2018
STAR Beam Use Request M (GeV) https://cds.cern.ch/record/2649878/
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https://drupal.star.bnl.gov/STAR/system/files/STAR_BUR_Runs23_25_2022.pdf
https://cds.cern.ch/record/2649878/

Intrinsic Charm Search at LHCb with DY
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K. Mattioli,

Mar 28. 15:00
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Vsan = 68.5 GeV pNe
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Cross section: consistent with R. Vogt’s calculation w/ and w/o 1% intrinsic charm

PDF and scale uncertainties only shown for FONLL

Asymmetry: consistent with MS calculation with 1% intrinsic charm and 10% recombination

LHCb, arXiv:2211.11633, Vogt: PRC 103 (2021) 035204; MS: PLB 835 (2022) 137530; FONLL: PRL 95 (2005) 122001, JHEP 05 (2998) 007; PHSD: PRC 96 (2017) 014905
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https://wwuindico.uni-muenster.de/event/1409/contributions/2003/

Charm Production in pHe (@ 86.6 GeV

LHCb, PRL 122 (2019) 132002

oy 3 T T T T T T T T T ps [y T T T T T T T T T T pn
g 10 - LHCb \'s,,, = 86.6 GeV pHe E - LHCb |/s,, = 86.6 GeV pHe ]
I S —+— LHCb data ] g 10 . —+— LHCb data =
= ET: e @ pHe x 1.78 CT14NLO+nCTEQ15 = E e @ pHe x 0.72 CT14NLO+nCTEQ15*
H pp x 1.78 CTI4NLO . s e — pp x0.72 CTI4NLO
E - —— Linear interpolation 2 10 ———— —
g 10? e Logarithmic interpolation — £ g A 3
EF - S F no -
5 J/ \l’ — e s g D =
-85 L | —8-010_1 ; ;
o | —y | ——3
<Zr 1:2 ? ” E % 2 ;— . 7%
| A T SE s E
RN 1= E ER S
< 04F ) ) = S 05F ) ) ) r
0 2 4 6 8 0 2 4 6 8
P, [GeV/c] P, [GeV/c]
* First measurement of heavy-flavor cross section using FXT data at LHCb
* CTI4NLO+nCETQ15 under(over)predicts total J/y (D°) cross section, and could not
reproduce the shapes. = No sign of intrinsic charm.
* Need p+p reference to quantify cold nuclear matter effects
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Fully Corrected Invariant Mass Distribution

< 10 N

o | STARAu+Au \s, =27 GeV (0-80%)
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< 10
% [~ STAR Au+Au \s,, = 54.4 GeV (0-80%)
c\(‘\D ===l 5 yee & 1 —see e n—>vyee e o see & o - nlee
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* Cocktail of hadronic sources, except for p, are subtracted to obtain

excess yields
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lemperature at Low Mass Region

* Fit invariant mass < 1.2 GeV/c?
with relativistic Breit-Wi 1éner
function multiplied by e

e T close to the phase transition
temperate (7))
— Similar Tat 17.3 - 54.4 GeV
despite a factor of 3 difference
in collision energy

— In-medium p mainly produced
close to the phase boundary
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NA60, EPJC 59 (2009) 607
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HF Electron R, at 62.4 GeV

PHENIX, PRC 91 (2015) 044907

3 L ! UL | ! LI |
o : o Au+Au, 62 GeV - - : .
> b s d+Au, 200 GeV 1 ¢ Hint of enhancement at 62.4 GeV
G [ = urmu,2hEe ] dt ' t 200
21 aueau, -~ compared to suppression a
c‘} o Aurhe 200G ‘% + ' GeV for 1 <p; <3 GeV/c
A'\_/ i B 1 R -:-%\ UL — Larger Cronin effects
CC:E 1= g ) 1 B4 — Less jet quenching
VoI (@
O L0l L A | L L0l
10 10° 10°
coll
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First Measurement in Pb+Ne FXT at LHCb

K. Mattioli, Mar 28. 15:00

: Q o o ey LHCb, arXiv:2211.11652
ASSllmlng \DS LHCb I'syy = 68.5 GeV LHCh, arXivi2211.11645
3 —& pNe
AB pp ©
— ——&— PbNe
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coll

 Clear nuclear effects on J/i compared to DV
* Need more data in pA collisions to be conclusive
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https://wwuindico.uni-muenster.de/event/1409/contributions/2003/
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Jw R, , as a Function of Centrality

Au+Au |y<1 - ]
O 200 GeV,p,_>0.15 GeVie, |y <05 STAR Preliminary = °

® 544GeV, P> 0.2 GeV/e
624 GeV, P> 0 GeV/e ]
39 GeV,p_>0GeVic -

50 100 150 200 250 300 350 400 4>50

part

STAR, PLB 771 (2017) 13
STAR, PLB 797 (2019) 134917

Significant J/ suppression in central
collisions at 39 — 200 GeV

Similar suppression levels at different
energies for a given centrality

— Competition of dissociation and
regeneration
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Jw R, as a Function of py

2 Mmoo 1 -« Different p; dependences
Ak O a3 as VA — 200 GeV: almost flat
i 624 GeV ]
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B 39 GeV Global uncertainty
e 1
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: n 8 p 8 o
0.4} ﬁ 4 . matter effects, e.g. nuclear
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STAR, PLB 771 (2017) 13
STAR, PLB 797 (2019) 134917
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