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Experimental status: heavy ion collisions

Can gluons trace baryon number? do x .
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Experimental status: heavy ion collisions

See also the talks by Prithwish Tribedy
and Rongrong Ma



What this talk is about

1) Signatures of baryon junctions in semi-inclusive DIS
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2) Connection between anomalous transport effects
and baryon stopping

A new correlator of A~ -type will be proposed




Initial motivation: exclusive w production
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Initial motivation: exclusive w production

: P

Significant fraction of events have
the proton in the photon
fragmentation region

@

Entire baryon is exchanged ‘ Cannot separate the junction
in the t-channel from valence quarks

Need a semi-inclusive process

11



Semi-inclusive deep inelastic scattering (DIS)
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Mue”er'KanCheli theOrem A.H. Mueller, Phys. Rev. D 2 (1970) 2963.

0.V. Kancheli, JETP Lett. 11 (1970) 397.
Optical theorem:
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3— 3 forward scattering in Regge limit

a A(s,t) o< 2 s — 00
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The largest axr(0) is leading



Possible processes
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Intercept estimates: G.C. Rossi and G. Veneziano, Nucl. Phys. B 123 (1977) 15



Possible processes
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Rapidity distribution
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Part 1 summary: predictions

Rapidity dependence of forward baryon
distribution

Large meson multiplicity from 3 fragmenting strings ] ]



on number transport
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Part 2: anomalous bary
3 J.
3 light flavors

.ﬁ
: g = B
Sp

A ) -
QR R 4P
) vp g:h u17 §‘ ﬁ L
7'\ oy = S, | = » 73
77 — ® /R Sa '§:k 1Y%
I, Q )R 4D 2 Nc'u5 213
AP R ), /4 ]OME —_— — 6 B
SY Al M5 7é 0 M5 # 0 3 27T2
o (] —_
Chiral Magnetic Effect jB =0
W D w J
gjk »’;“1) ik ;‘ R J—)* d p ‘;‘ nj;
& 47 [ ”? (w0 2R B NcﬂE)/UB -
B @ a0 = | Jeve = T 5
54 Sh AD 2y /R o ‘R
¢ 2R ; u]) S —_
g—» v[) | ) 'E
‘ 5o ' D w70 =0
74 ps # 0 s # 0 j CVE
D. Kharzeev and D.T. Son (2010) 19

D. Kharzeey, et al , PPNP 88, 1 (2016)

Chiral Vortical Effect



CME search in heavy ion collisions
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ALICE has data on the CVE
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Baryon separation
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Baryon separation
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Baryon separation
8

AN = Za(N, + Ny)
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pup(7s) =~ 1 MeV + Bjorken model

TR
from AMPT Phys. Rev. C 94, 044910 (2016) ”
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Baryon separation
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Baryon asymmetry-dependent correlator

2 from baryon stoppin
Meup 113 (e yon stopping
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Baryon asymmetry-dependent correlator

A'YCME X U% r from baryon stopping

AvovE ﬂ%ﬂQB X MgAN_%

ANp fluctuates event by event ‘ group events accordingto ANp
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Baryon asymmetry-dependent correlator

A')/CME X Ué r from baryon stopping

AvovE ﬂ%ﬂQB X M%AN_%

ANp fluctuates event by event - group events accordingto ANp

A correlator linear in baryon asymmetry is desirable

28



New correlator is proposed
Cop= Y, ((cos(¢ci + B, — 20rp)))

i={n* p,p}
j:{p7ﬁ7A7A}

mixed in electric charge and baryon number

not normalized: ({f(¢))) = /¢—¢f( VS. /¢_f



New correlator is proposed
Cop= Y, ((cos(¢ci + B, — 20rp)))

i={n* p,p}
j:{p7ﬁ7A7A}

mixed in electric charge and baryon number
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New correlator is proposed
Cop= Y ({cos(dci+ dp; — 2Urp)))

i={n* p,p}
j:{p7ﬁ7A7A}

mixed in electric charge and baryon number

not normalized: ((f(¢))) = /dcb (’fl—];[f(cb) vs. (f(¢)) = %/dcﬁ Z—Zf(cb)
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Expectations based on ALICE data
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Conclusion

Semi-inclusive DIS with forward baryon:
characteristic rapidity dependence,

baryon flavor content,

large meson multiplicity

would signal that baryon number is carried by the baryon junction.
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Conclusion

Semi-inclusive DIS with forward baryon:
characteristic rapidity dependence,

baryon flavor content,

large meson multiplicity

would signal that baryon number is carried by the baryon junction.
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New azimuthal angle correlator in heavy ion collisions:

2_

probes both CME and CVE, 3

is linear in baryon asymmetry.

can help disentangle signal from the background. R R ; ;
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