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Y10 Takoe 6apUOHHbLIV CTOMMUHI U
NOYEMY 3TO NUHTEPECHO"?



ALQpPOHBI - YaCcTULbl, y4acTBYOLWME B CUITbHOM
B3anMOOENCTBUN

Me30Hbl - YacTuubl, coCcTOSALNE N3 KBapKa W

BapuoHbl - yacTuubl, COCTOSALLME N3 TPEX KBAPKOB
aHTUKBapKa

NwmetoT bapmnoHHoe yncno B=1
NmetoT 6aproHHoe yucrio B=0
(B=-1 pns aHTnbapmnoHoB)

3aKOH coXxpaHeHnss 6apMoOHHOro Yymucna - B
CtaHpgapTHou moaenn PIOY ans 3aMKHYTHbIX

cucTeMm npu nrobbix NpeBpaLleHnsax
3NIeMeHTapHbIX YacTul, 6apnoHHOE YUCIIO
coxpaHsaeTcs




Me30HbI - YacTuubl, coCcTOSALNE N3 KBapKa W

BapunoHbl - YacTuubl, COCTOSALLME N3 TPEX KBAPKOB
aHTUKBapKa

NmetoT bapmnoHHoe yncno B=1
NmetoT 6aproHHoe yucrio B=0
(B=-1 pns aHTnbapmnoHoB)

TpaganynoHHoe npeanosoXXeHne:
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Mpunuwem Kaxxgomy KBapKy rno 6apmoHHoMy
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ITO He cnenyeT Hanpsamyto n3 KXA!



lpunniem KaXkpomy KBapKy no 6aprnoHHoMy AnbTepHaTumBa - rNMOOHHBLIN junction
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The Simplest QCD Topology
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50 years of puzzles with baryon production in high energy collisions

1970s 1990s

String model with baryons:
Topology; classical motion

Nuclear Physics AS32 (1991) 351c-358¢

North-Holland, Amsterdam NUCLEAR

PHYSICS A

What can we learn from unpolarized and lari:ed
electroproduction of fast baryons?

X. Artru® and M. Mekhfi*

A possible description of baryon
dynamics in dual and gauge
theories

Physics Letters B

{ [I?].f - ”
g \ Physics Letters B
g \ 10 December 1998 Pooes 4
/
Ulr, ' =t e« ‘
----------------------------- LTI Baryon number transport via
o utie gluonic junctions
( ["3' , _ l] . Stephen E. Vance g, Miklos Gyulassy a, X

G. Veneziano, 1st workshop on
baryon dynamics, SBU, 2024

Baryon junction loops and the baryon-meson anomaly at high
energies

V. Topor Pop, M. Gyulassy, J. Barrette, C. Gale, X. N. Wang
Phys., Rev. C 70, 064906 Published 21 December 2004

And many more...

2022-

Backward-angle (u-channel) production at an electron-ion collider

yaniel Cebra, Zachary Sweger, Xin Dong, Yuanjing Ji, and Spencer R. Klein
ys. Rev. C 106, 015204 — Published 15 July 2022

31'<iV > hep-ph > arXiv:2205.05685
Help | Advance

High Energy Physics - Phenomenology

[Submitted on 12 May 2022 (v1), last revised 2 Dec 2023 (this version, v4)]

Search for baryon junctions in photonuclear
processes and isobar collisions at RHIC

Nicole Lewis, Wendi Lv, Mason Alexander Ross, Chun Yuen Tsang, James
Daniel Brandenburg, Zi-Wei Lin, Rongrong Ma, Zebo Tang, Prithwish
Tribedy, Zhangbu Xu

ar (iv > nucl-th > arXiv:2309.06445

Nuclear Theory

[Submitted on 12 Sep 2023 (vl), last revised 20 Nov 2023 (this version, vé)]
Correlations of Baryon and Charge Stopping in
Heavy lon Collisions

Wendi Lv, Yang Li, Ziyang Li, Rongrong Ma, Zebo Tang, Prithwish Tribedy,
Chun Yuen Tsang, Zhangbu Xu, Wangmei Zha

aI‘<1V > hep-ph > arXiv:2312.15039

High Energy Physics - Phenomenology

[Submitted on 22 Dec 2023)

Signatures of baryon junctions in semi-
inclusive deep inelastic scattering

David Frenklakh, Dmitri E. Kharzeev, Wenliang Li

Help | Advanc

ar {1V > nucl-th > ariv:2312.12376

Nuclear Theory
[Submitted on 19 Dec 2023]

Tracing baryon and electric charge

transport in isobar collisions
Gregoire Pihan, Akihiko Monnai, Bjorn Schenke, Chun Shen




50 years of puzzles with baryon production in high energy collisions
1970s 1990s 2022-

annel) production at an electron-ion collider

I/IluleH Xap3eeBa O TOMy KaK OT”VIL‘IaTb |D|Ba pong, Yuanjing Ji, and Spencer R. Klein

String model with baryons:
Topology; classical motion

ed 15 July 2022

Nuclear Physics AS32 (1991) 351c-358¢

North-Holland, Amsterdam NUCLEAR

PHYSICS A

What can we learn from unpolarized and polarized
electroproduction of fast baryons?

X. Artru® and M. Mekhfi*

A possible description of baryon
dynamics in dual and gauge
theories

Physics Letters B

L [7?]. f’ - ”
g \ Physics Letters B
S y : 10 December 1998, Poges 44 )
i P / .
Ulr, ' =t e« ,- |
............................. N Baryon number transport via
.4, utie gluonic junctions
( ["3' , . l] . Stephen E. Vance a, Miklos Gyulassy a, Xin-Nian Wang b
>

G. Veneziano, 1st workshop on
baryon dynamics, SBU, 2024

Baryon junction loops and the baryon-meson anomaly at high
energies

V. Topor Pop, M, Gyulassy, J. Barrette, C. Gale, X. N. W
Phys. Rev. C 70, 064906 Hublished 21 Dec

And many more...

cueHapusa - nyyatb 6apUOHHbLIN CTOMMUHI

Help | Advance

High Energy Physics - Phenomenology

[Submitted on 12 May 2022 (v1), last revised 2 Dec 2023 (this version, v4)]

Search for baryon junctions in photonuclear
processes and isobar collisions at RHIC

Nicole Lewis, Wendi Lv, Mason Alexander Ross, Chun Yuen Tsang, James
Daniel Brandenburg, Zi-Wei Lin, Rongrong Ma, Zebo Tang, Prithwish

Tribedy, Zhangbu Xu

ar (iv > nucl-th > arXiv:2309.06445

Nuclear Theory

[Submitted on 12 Sep 2023 (vl), last revised 20 Nov 2023 (this version, v2)]
Correlations of Baryon and Charge Stopping in
Heavy lon Collisions

Wendi Lv, Yang Li, Ziyang Li, Rongrong Ma, Zebo Tang, Prithwish Tribedy,
Chun Yuen Tsang, Zhangbu Xu, Wangmei Zha

ar(iv > hep-ph > arXiv:2312.15039

High Energy Physics - Phenomenology

[Submitted on 22 Dec 2023]

Signatures of baryon junctions in semi-
inclusive deep inelastic scattering

David Frenklakh, Dmitri E. Kharzeev, Wenliang Li

Help | Advanc

ar {1V > nucl-th > ariv:2312.12376

Nuclear Theory
[Submitted on 19 Dec 2023]

Tracing baryon and electric charge

transport in isobar collisions
Gregoire Pihan, Akihiko Monnai, Bjorn Schenke, Chun Shen




CronnuHr 6apvoHOB
IKcnepumMmeHTanbHbIN PaKT - CTOMNMUHI

CtankuBaem ssgpa 6apnOHOB €CTb MNPU HU3KUX IHEPTUAX

CTOJIKHOBEHUS
* [OBa agpa = gBa Habopa HYKJIOHOB (MPOTOHOB U

; A o 300¢
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CronnuHr 6apvoHOB

CtankuBaem siapa

* [OBa agpa = gBa Habopa HYKJIOHOB (MPOTOHOB U
HEUTPOHOB) = CUCTEMA C NONOXKUTESIbHbIM
6apMOHHbLIM YNCNOM

* nosnHoe 6apnoHHOE YMCIO BO BCEM akKCenTaHce
OOJI>)XHO COXPaHUTbCH

. Kak 3To HavyaJibHoe OapunoOHHOE YNCOo
pacnpepenserca KMHemMaTu4eckn? = Kak
npouncxoaut baryon transport?

* €C/IM HayalJibHble BapPUOHbI «MPOJIETAOT» N NOYTHU
HE y4acTBYIOT B B3aMOOENCTBUIN, MNONYyYaETCH,
YTO OHWN HE 3aTOPMO3USINCH

. €CNIN eCTb HeOoCTaToOK Taknx 6apnoHOB B
obnacTtn pparMeHTaunm ny4ykos, TO 3HAUYUT, YTO
npousowen «transport» 6apnoHoB, DapUNOHbI
3aTOPMO3UJINCL Cpenou

JKcnepMmeHTanbHbI baKT - CTOMNMUHI
6apMOHOB €CTb MPU HU3KNX SHEPTUAX
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CronnuHr 6apuoHoB 1 junction

* Tracking the baryon number with nuclear collisions [STAR]
https://arxiv.org/pdf/2408.15441

[TycTb B 1 Q - 3aTopmosunsline 6apmoHHbIN K

AJIEKTPUYECKUN 3apaabl
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https://arxiv.org/pdf/2408.15441

CronnuHr 6apuoHoB 1 junction

* Tracking the baryon number with nuclear collisions [STAR]
https://arxiv.org/pdf/2408.15441

[TycTb B 1 Q - 3aTopmosunsline 6apmoHHbIN K
ANIEKTPUYECKUN 3apaabl

Valence quark stopping

Q
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Target field

Targét field

Junction
B=1,Q=0
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Rapidity distribution of baryon production:

Lewis et al., arXiv:2205.05685 Henry Klest (SBU) HERA data
Fit to global data on central A+A:
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Midrapidity baryon density slope is consistent with baryon junction prediction

. Tribedy, RHIC AGS AUM, June 11-14, 2024, BNL
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Y10 MmeHsieTcs ¢ pOCTOM 3HEeprum CTosIKHOBEeHUNA?
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Y10 MmeHsieTcs ¢ pOCTOM 3HEeprum CTosIKHOBEeHUNA?
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Y10 MmeHsieTcs ¢ pOCTOM 3HEeprum CTosIKHOBEeHUNA?

MOHOTOHHbIN POCT BblXO4da NMN-Me30HOB

BbIXOOd aHTN6AapPMOHOB NO CPaABHEHUIO C M-
Me30HaMW1 3Ha4YNTENbHO nogaBneH (OHN TsXXenee
N HY>XHO POAUNTb B CTOJIKHOBEHUN TPWU
aHTUKBapKa, KOTOPbIX M3Ha4yasibHO He 6blN0o)

B BbIXO4e NMPOTOHOB Iinterplay oByX aMeKTOB -
cTonnmHra 6apnoHHOro Yyncna na HavasbHbIX
apep N poXXaeHna «HOBbIX» MPOTOHOB

npu aHeprusax LHC cTtonnuHr oTCyTCTBYET, B
LeHTpalibHbIX ObICTPOTaxX OANHAKOBO «J1€rKo»
POOANTb NMPOTOH N aHTUMPOTOH (ECNU
n3HavasnbHoe 6apMOHHOE YNCSIO LENTNKOM
YNeTeno B ganbHne ObICTPOThbI, TO B
MUgpanuguTn JOIXKHO poXaaTbCa OANHAKOBO
6apnoHOB N aHTNOAPNOHOB N3 3aKOHa
coxXpaHeHunsa 6bapnoHHOro 4mcna)
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aBTOPbl cOoenany HECKOJIbKO MOAeSIbHbIX
NpennosiIoXXeHNN O BbiIxogax HEUTPaSbHbIX
MEe30HOB 1N 6apnOHOB

3TOT rpa®ukK U CUMBOIN3NPYET HA3BaHNE CTATbU -
nepexopn ot baryon-rich matter K meson-
dominated matter
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Y10 MmeHsieTcs ¢ pOCTOM 3HEeprum CTosIKHOBeHUNA?

Rapidity loss (8 y)
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Y10 MmeHsieTcs ¢ pOCTOM 3HEeprum CTosIKHOBEeHUNA?

My = \/p% + m?
E = mpcosh (y)

aBToOpbl caenannm MmoaenbHOEe NpennonoXXeHne o
3aBUCUMOCTUN CpeaHEN MONEPEYHON MaCChl
NPOTOHOB OT ObLICTPOTHLI N MO HEN OLLEHUNN

CPEOHIOK SHEPIUIO NMPOTOHA OT ObICTPOThI <E>(Y)

aTa Be/M4YMHa ycpeagHunacb C pacrnpeneneHnem
No octaTo4yHOMY 6BAPUOHHOMY YUCHY:
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(Einel) = \/SZNN (Eg_3B)

Takasa cpefHsIs HEPIrns XxapakKTepPU3YeT TO,
CKOJIbKO 13 MOJIHOWN N3HavyanbHOW 3HEPTrUN YLLIO
Ha POXOEHNE «HOBbIX» YaCcTuL,

3necb Touykn Mesons n Baryons - aTo BbIXoabl
ME30HOB N DapPNOHOB, MOMHOXEHHbIE Ha NX
COOTBETCTBYIOLLME MACChl - YC/IOBHO 3TO SHEPruu
NOKOoA YyacTuu, Touknm Hadrons - cymma aTux
BK/1aOo0B

o4yeBMOHO, TOYKN Hadrons HUXXe
aKCNepuMMeHTallbHbIX, TK poXaarLnecs 4acTuLbl
NMMELIOT HEHYJTIEBYIO KMHETUYECKYIO SHEPTIUIO
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Y10 MmeHsieTcs ¢ pOCTOM 3HEeprum CTosIKHOBEeHUNA?

Kiotar = 2 <Einel> / (\/SNN — zmp)

0onst 3aHadasibHOW KNHETUYECKOWN SHEPT NN,
KOoTOopas nowuna Ha poXXOeHMe «HOBbIX» YacTul,

cHa4dana 6bICTpO pacTeT, NOTOM HacCbILWEHNE

mass — (Z Njart N; mz')/(M—Zmp)

0ONS, KOTOopas NOeT YNCTO Ha reHepeXXKy mMacc

Ktotal (Kmass)
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K;

Kdyn+rad

otal

A0J14 N3aHaydaJibHON KNHETUNYHECKOW SHEPTI NN,
K KOTOpa4d nowjia Ha KMHETUYECKYHK SHEPInio

mass

«HOBbIX>» YaCTNL,
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Y10 MeHsieTcs C POCTOM 3HEpPrmn CTONKHOBEHNSA?
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CpaBHeHue c p+p

bonbloe OTINYME B O0JIE IHEPIUN, NOYLLEN HaA
reHepe>XKy Maccbl ME30OHOB Ongd p+p n A+A
CTOJIKHOBEHUI
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[Mpepno)xeHne K pasoopy

* Tracking the baryon number with nuclear collisions [STAR]
https://arxiv.org/pdf/2408.15441

* Baryon transport in color flux tubes https://arxiv.org/pdf/
2311.17906

* Initial Baryon Stopping and Angular Momentum in Heavy-
lon Collisions https://arxiv.org/pdf/2504.02192
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Cnacnbo 3a BHUMaHme

Kandinsky bot: «Quark-gluon plasma»




