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Baryon Number Transport

* Baryons number transport from |ygeam| to y~0 30
* Significant Ngaryon > Nanti-Baryon @t mid-rapidity I
* Fragmentation scheme s
* Valence quark picture Z 0
. . o] -
* Gluon-junction model 10
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Hyperon-Kaon Correlation

* Baryons number transport from Proton/Neutron to Hyperon
* Ratio Anti-Hyperon/Hyperon < 1
* Strangeness conservation: Strange — Anti-Strange quarks are pair-produced
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J. Adam et al. (STAR), Phys. Rev. C 102, 034909
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Kaon-Hyperon Correlation:

particles containing at least one valence strange quark:
More primordial production than from weak decays
compare tom and p

1: General associate production 2: General pair production

Transport one Baryon Number  Transport no Baryon Number

K K
5—3 5—1,2,3
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p(d) + Au Collision

* Asymmetric collisions
* The rapidity shift depends on the target A thickness
* Baryon number is carried by the gluon junction during the interaction
* Valence quark jets emerge with leading mesons
* Hyperons in initial p/d hemi-sphere more likely carry baryons number from initial p/d
* Clearer K-Hyperon correlation for hyperon which y>0

= deairs deairs
kta 1 K*A

1
Cra(By) = N dAy Nz dAy

> Ay = 0(ya) Yk — ya) + 0(=yA) a — ¥k)
Ay > 0. Kaon emit faster; Ay < 0: A emit faster

Yielding information of average Kaon number per Lambda
Combinatorial background subtraction



AMPT Result

* Simulation for reference: R s
* A Multi-Phase Transport Model (AMPT)
* \ersion: 2.25t7cu (StringMelting) i 0 T

* Transport models treat chemical and Fragmentiibpaiions

thermal freeze-out dynamically T m———
till parton freezeout

 Data Generated:
* PpHAU@39/62GeV

* d+Au@200GeV
ZW. Lin, C.M. Ko, B.A. Li, B. Zhang, S. Pal, Phys.Rev.C72:064901,2005

* Guiding the experimental investigation

* STAR acceptance adopted
* yl<1
* Inl <1
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Hyperon reconstruction in STAR data
* KFParticle Package was used in d+Au@200GeV Run 21:
* 0y, Ok, O <3
* DCA between daughter particles < 0.5 cm
* the distance to the primary vertex from the decay vertex > 1.0 cm

300000 - — Real Data 250000 - — Real Data
n — Background: Linear — Background: Linear
> — Signal: 2Gauss > — Signal: 2Gauss
fé 250000 — Signal+Background fz’ 200000 - — Signal+Background
o o
S 200000 A Q 150000 -
: 2 -
o 1200001 A in d+Au@200GeV Run21 o A in d+Au@200GeV Run21
2 £ 100000 -
é 100000 A §
50000 - 50000 A
0 T 0 .
1.11 1.12 1.13 1.14 1.15 1.11 1.12 1.13 1.14 1.15
Mass [GeV] Mass [GeV]

For more KFP introduction:
https://publikationen.ub.uni-frankfurt.de/opus4/frontdoor/deliver/index/docld/29538/file/GorbunovThesis.pdf
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Hyperon reconstruction in STAR data

Counts per 500keV

Counts per 500keV

6000 — Real Data
— Background: Linear
5000 A — Signal: 2Gauss
—— Signal+Background
4000 -
3000 - —- .
=7 in d+Au@200GeV Run21
2000 A
1000 A
0 e T P — T T
1.32 1.33 1.34 1.35
Mass [GeV]
140 A —— Real Data
—— Background: Linear
120 A —— Signal: 2Gauss
— Signal+Background
100 A
80 A
60 - Q" ind+Au@200GeV Run21l
40 A
20 A
o [ <
1.67 1.68 1.69 1.70
Mass [GeV]

Counts per 500keV

Counts per 500keV

5000 - —— Real Data
— Background: Linear
— Signal: 2Gauss
4000 1 —— Signal+Background
3000 A
=+ in d+Au@200GeV Run21
2000 A
1000 A
O — ) -‘-I‘ ) )
1.32 1.33 1.34 1.35
Mass [GeV]
120 —— Real Data
—— Background: Linear
100 A — Signal: 2Gauss
—— Signal+Background
80 A
60 - .
Q7 in d+Au@200GeV Run21
40 A
20 A
0 e I -‘l.-. ) )
1.67 1.68 1.69 1.70
Mass [GeV]
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AMPT Result

o p+Au@BQGeV Ay = Q(YHyperon)(yK - yHyperon) + 9(_3’Hyper0n)(YHyper0n - yK)
Ay > 0: Kaon emit faster; Ay < 0: Hyperon emit faster
pairs pairs pairs pairs pairs pairs
Con(Ay) = 1 Nty 1 Wty Cz(AY) :idNK_J’E_i Nig+g Cra(Ay) = 1 Np+g 1 Niig
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f Cxa(Ay) dAy = 0.051 £ 0.001 j Cx=(Ay) dAy = 0.104 + 0.002 f Cxa(Ay) dAy = 0.152 + 0.007
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AMPT Result
* p+tAU@062GeV

Ay = Q(YHyperon)(yK - yHyperon) + 9(_3’Hyper0n)(YHyper0n _ yK)
Ay > 0: Kaon emit faster; Ay < 0: Hyperon emit faster

1 pairs 1 deairs
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AMPT Result

¢ d +AU@ZOOGGV Ay = H(YHyperon)(yK - yHyperon) + 9(_3’Hyper0n)(YHyperon - yK)
Ay > 0: Kaon emit faster; Ay < 0: Hyperon emit faster

pairs pairs pairs pairs pairs pairs
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AMPT Result

e +AU@ZOOGe\/ Full Acceptance, estimate the detector acceptance effects in preparation for STAR data analysis
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Summary and Outlook
* p(d)+A collision:

* A new way to study possible baryon junction interactions

* Hyperon-Kaon correlation:
* Sensitive probe of baryon number transport dynamics

* AMPT simulation:
* StringMelting version

* Hyperons with positive rapidity correlate faster emitted Kaons
* A hint of baryon junction?

* | Ck—nyperon(Ay) dAy : KQ > KE > KA

* A hint of baryon number transport to hyperons

* Analysis of d+Au STAR dataset I1s ongoing (Stay tuned!)

Thank you!
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AMPT Result

. p+Au@39Ge\/ Full Acceptance
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AMPT Result

* p+AU@062GeV Full Acceptance
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Hyperon reconstruction in STAR data
* KFParticle Package was used to

Counts per 500keV

300000 - — Real Data
— Background: Linear
250000 - h — Signal: 2Gauss
— Signal+Background
200000 - Mass = 1.1159 + 0.0017 GeV
Signal(global) = 1844286
150000 Signal(in 60) = 1826003
S/VS+B = 1323.15
100000 - Purity = 95.88%
A° in d+Au@200GeV Run21
50000 -
0 .
1.11 1.12 1.13 1.14 1.15
Mass [GeV]
6000 - — Real Data
— Background: Linear
= 5000 A — Signal: 2Gauss
g —— Signal+Background
§ 4000 1 Mass = 1.3222 + 0.0021 GeV
GLJ Signal(global) = 46158
a 3000 Signal(in 60) = 45649
2 SWS+B =212.41
3 2000 A Purity = 98.84%
O =~ in d+Au@200GeV Run21
1000 -
0 —— 1 .‘.-l_; I 1
1.32 1.33 1.34 1.35
Mass [GeV]

reconstruct hyperons:

Counts per 500keV

250000 H

200000 A

150000 A

100000 A

50000 -

Real Data
Background: Linear
Signal: 2Gauss
Signal+Background

Mass = 1.1158 + 0.0017 GeV
Signal(global) = 1505103
Signal(in 60) = 1490372
S/VS+B =1194.90

Purity = 95.80%

A% in d+Au@200GeV Run21

1.11 1.12 1.13 1.14 1.15
Mass [GeV]
5000 - —— Real Data
—— Background: Linear
> — Signal: 2Gauss
kv4 4000 1 — Signal+Background
§ Mass = 1.3220 + 0.0021 GeV
s 3000 A Signal(global) = 39623
o Signal(in 60) = 39244
g 2000 - SWS+B =196.92
g Purity = 98.82%
(@] =
1000 - =" in d+Au@200GeV Run21
0 e 1 -‘.‘l_; 1 I
1.32 1.33 1.34 1.35
Mass [GeV]
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Hyperon reconstruction in STAR data

* KFParticle Package was used to reconstruct hyperons:

Counts per 500keV

140 A
120
100 ~
80 A
60 A
40 A
20 A

Real Data

Signal: 2Gauss

Mass = 1.6726 + 0.0025 GeV
Signal(global) = 1069
Signhal(in 60) = 1055

SIS +B = 29.54

Purity = 82.62%

Q~ in d+Au@200GeV Run21

Background: Linear

Signal+Background

0

1.68 1.69 1.70
Mass [GeV]
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Counts per 500keV
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Signal+Background
Mass = 1.6727 + 0.0026 GeV
Signal(global) = 1026
Signal(in 60) = 1015
SWS+B =29.12

Purity = 83.51%

Q* in d+Au@200GeV Run21

0

T~y
1.68 1.69 1.70
Mass [GeV]

Too low Q statistics



AMPT Result

f C(Ay) dAy

ptAU@39GeV pPtAU@62GeV

d+Au@200GeV
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