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Coherent photons as “partons” in heavy-ion collisions
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Coherent photons as “partons” in heavy-ion collisions

Coherent limitation: Q% < 1/R? => quasi-real !

Photon four momentum: q* = (w, G, w/v)
2
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Coherent photons as “partons” in heavy-ion collisions

Coherent limitation: Q% < 1/R? => quasi-real !

Photon four momentum: q* = (w, G, w/v)
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® View photons as “partons” being present with fast moving ions!
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Coherent photons as “partons” in heavy-ion collisions

Coherent limitation: Q% < 1/R? => quasi-real !

Photon four momentum: q* = (w, G, w/v)
2
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® View photons as “partons” being present with fast moving ions!

The extent of photons swarming about

the ions:
The radius of nuclear matter Ry, ~ 6.3 fm (Au)
R >> R

photons Nuc

Take the photoproduction of p (Au+Au 200
GeV )in ultra-peripheral collisions (UPCs) as
example: <R, qcton> ~ 40 fm

Physics Today 70, 10, 40 (2017)
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Photon interactions in A+A
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Photon interactions in A+A

Electromagnetic interaction

L |

Photon-photon
interactions

Ann. Rev. Nucl.
Part. Sci.55:271
(2005)

V=p,o ,¢, Jy

Photon-nucleus
interactions
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Photon interactions in A+A

Ann. Rev. Nucl.
Part. Sci.55:271
(2005)

v:c_ i * V=p,o ,0, J/\V
-~ . Photon-photon Photon-nucleus

® This large flux of quasi-real photons makes a hadron collider
also a photon collider!
v Photon-nucleus interactions: Vector meson
v Photon-photon interactions: dileptons ...
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Photon interactions in A+A

W

L |

Photon-photon

J. Jowett et al., IPAC 2016

collider RHIC RHIC LHC The cross
species Au+Au  U+U Pb+Pb section is
VSNN GeV 200 192.8 5520 |

BEPP b 117 320 272 huge!

single EMD b 94.15  150.1 215 Important

mutual EMD b 3.79 7.59 6.2

nuclear b 7.31 8.2 7.9 source fOf
total b 218.46 4873 4949 beam |OSS!

Ann. Rev. Nucl.
Part. Sci.55:271
(2005)

V=p,o ,¢, Jy

Photon-nucleus
inferactions

006 /—-'-“_.7

004 & 81+ppy

002}

Iolo? 7 ™ 15 82150 s
by X
004 F Pb
_0.06 \Jﬂ_‘—
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Photon interactions in A+A

Ann. Rev. Nucl.
Part. Sci.55:271
(2005)

~A NS> —
PRV V Vi — +
R Z,e —
vV~c : a V—P»OJ,(IMJ/\I/
- - . Photon-photon Photon-nucleus
ectromagnetic Interaction interactions interactions
J. Jowett et al., IPAC 2016 x (m)
collider RHIC RHIC LHC  The cross 006 /"i,f
species Au+Au  U+U Pb+Pb section is 004 £ 81+Pb
VSNN GeV 200 1928 5520 | ol
BFPP b 17 329 272 hugel @
single EMD b 9415 150.1 215 Important B P B
mumal EMD b 379 759 62 oolicnfor ook Pb
nuclear b 7.31 8.2 7.9 005 L\ [L
total b 21846 4873 4949  beam loss! '

® Conventionally believed to be only exist in ultra-peripheral
collisions (UPC) to keep “coherent’!
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Vector meson photon-production
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Vector meson photon-production

@® \/ector meson production:
v chargeless ‘Pomeron exchange’

v Light meson production usually
treated via vector meson

dominance model:
p, direct n*m, ....
v' Heavy meson production

treated with pQCD:
Iy, v, Y(1S), Y(2S), Y(3S)...
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Vector meson photon-production

@® \/ector meson production:
v chargeless ‘Pomeron exchange’

v Light meson production usually
treated via vector meson

dominance model:
p, direct n*m, ....
v' Heavy meson production

treated with pQCD:
Iy, v, Y(1S), Y(2S), Y(3S)...

® Sensitive to the gluon

distribution:
do(yA =V A) 0l . 3 2
- 167 xGylx
dt o 30M; > AU*Qz)J
M Ty
x =Y Q%= M}/4

\/s
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Vector meson photon-production

@® \/ector meson production:
v chargeless ‘Pomeron exchange’
v Light meson production usually
treated via vector meson
dominance model:

p direct 1. © PHYSICAL REVIEW D 96, 114005 (2017)
y y s 104
v Heavy meson production - oA DI 19,485, . v

treated with pQCD: 100 éé(?g;gf:;;.gnrisw, CHORUS, NuTeV)

DY (E906)

I, ', Y(1S), Y(2S), Y(3S)...

8
® Sensitive to the gluon 5 0
distribution: Lomeme &G
do(y4A — TV A) [l P 2 Of A AR
=% 167‘[3 L-?‘:GA(-Y;.Q2)J 10 104 10 102 101 1

dt x
—0  30My RHIC y=0: x * 0.01
My e*Y ; ) LHC y=0: x~0.001
X = s Q° = My/4
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Nuclear shadowing from J/yv measurements in UPCs
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Nuclear shadowing from J/yv measurements in UPCs

o) SE T L L L B L L i
Easp . cms276Tev E
& 4f e« ALICE2.76TeV =
‘_g ,sf.  + ALICE5.02 TeV E
“E & LHCb5.02 TeV E

3= E
2.5F } % -
2f- ' =

- . =

1.5F L + =
LT
0.5F -

- | I L | I \ -

01 5

y

LHCb-CONF-2018-003 EPJC 73 (2013) 2617

NPA 967 (2017) 273  PLB 718 (2013) 1273
PLB 772 (2017) 489
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Nuclear shadowing from J/yv measurements in UPCs

do/dy (mb)

® Use impulse approximation for proton reference
JHEP 1310, 207 (2013)

o

= L B B 3 EI; T T '
= 3 (/)] —]
450 . CMS2.76 TeV E 1
4F e ALICE 2.76 TeV = - T ] i
,sf. * ALICE5.02TeV E 0.8/ t% —
“E o LHCb5.02TeV E - % ]
3 < i ]
25k E 0.6 ¢ N
S — _ B 7]
i * : % E - o CMS 2.76TeV -
E E i ]
- : + E 0.4 e ALICE 5.02TeV
SE ' + E - + ALICE 5.02 TeV -
= + E 0.2~ o LHCb 5.02 TeV —
0.5F — .
: L I 1 L L L I 1 1 L L | L L L L I 1 1 L i ‘ L 1 L I: B L L L L L 1| 1 1 L Ll L Ll L L 1 Ll L Ll 1 1
%1 0 1 2 3 4 5 10 1(|)'3 1&"* 1(;"
y X

LHCb-CONF-2018-003 EPJC 73 (2013) 2617

NPA 967 (2017) 273  PLB 718 (2013) 1273
PLB 772 (2017) 489
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Nuclear shadowing from J/yv measurements in UPCs

do/dy (mb)

® Use impulse approximation for proton reference
JHEP 1310, 207 (2013)

o

E tpr et L g E
45 . CMS2.76 TeV = - 2 —_
4 o ALICE 2.76 TeV = e :
sk ALICE5.02Tev 3 '
“FE o LHCb5.02TeV % E
3 =
% { % + E BEepssi6
2— -

SR B frorears
13 } + E —VMD ]
0.5F E i
s B S S L . e T |

10 10
y X
LHCb-CONF-2018-003 EPJC 73 (2013) 2617 EPJC 77 (2017) 163 PRD 93 (2016) 085037

NPA 967 (2017) 273  PLB 718 (2013) 1273
PLB 772 (2017) 489
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Nuclear shadowing from J/yv measurements in UPCs

do/dy (mb)

® Use impulse approximation for proton reference
JHEP 1310, 207 (2013)

o

E tpr et L g E
45 . CMS2.76 TeV = - 2 —_
4 o ALICE 2.76 TeV = e :
sk ALICE5.02Tev 3 '
“FE o LHCb5.02TeV % E
3 =
% { % + E BEepssi6
2— -

SR B frorears
13 } + E —VMD ]
0.5F E i
s B S S L . e T |

10 10
y X
LHCb-CONF-2018-003 EPJC 73 (2013) 2617 EPJC 77 (2017) 163 PRD 93 (2016) 085037

NPA 967 (2017) 273  PLB 718 (2013) 1273
PLB 772 (2017) 489

More efforts to shrink the error band for gluon PDF!
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Nuclear shadowing from J/yv measurements in UPCs

do/dy (mb)

® Use impulse approximation for proton reference
JHEP 1310, 207 (2013)

5: ! | Tt T B &
455 . CMS2.76TeV E - 2 —_ ~
af- * ALICE 2.76 TeV = o
3 55_ » ALICE 5.02 TeV ED--—Yy e _|
= o LHCb 5.02 TeV % 3

3 =
2.5F H e N
o { % + E BEepssi6
15 + + E [ncTEQ15
1 {‘ + E —VMD ]
0.5F E ]
A R R S S— e

y X

LHCb-CONF-2018-003 EPJC 73 (2013) 2617 EPJC 77 (2017) 163 PRD 93 (2016) 085037
NPA 967 (2017) 273 PLB 718 (2013) 1273 VMD approach describe the

PLB 772 (2017) 489 data reasonably well!
More efforts to shrink the error band for gluon PDF!
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Anomalous excess of J/y production observed at ALICE

RAA
A O ONO©
T

wg ALICE, Pb-Pb s, = 2.76 TeV
25<y<4

+ 0 =< p_<0.3 GeV/c, global syst = = 15.7 %
+ 0.3 = p_<1GeV/c, global syst = = 15.1 %
+ 1< p_ <8 GeV/c, global syst =+ 11.5 %

ol * Common global syst = + 6.8 %

PRL 116, 222301 (2016)

A
02} | | '

0.6

0.5 ]

04 | ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I | L1 1
0 50 100 150 200 250 300 350

(Noar)
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Anomalous excess of J/y production observed at ALICE

RAA
A O ONO®

0.8

0.6
0.5

0-4\\\\\\

wg ALICE, Pb-Pb \s,, = 2.76 TeV
25<y<4

B * Common global syst = + 6.8 %

PRL 116, 222301 (2016)

;
Hw @

+ 0 =< p_<0.3 GeV/c, global syst = = 15.7 %
+ 0.3 = p_<1GeV/c, global syst = = 15.1 %

+ 1< p_ <8 GeV/c, global syst =+ 11.5 %

|

0 50 100 150 200 250 300

350

(Noar)

® Significant enhancement of J/y

yield observed in p;interval O —
0.3 GeV/c for peripheral collisions
(50 — 90%).

Can not be described by hadronic
production modified by the hot
medium or cold nuclear matter
effects!
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Anomalous excess of J/y production observed at ALICE

< [
o wg ALICE, Pb-Pb |5, = 2.76 TeV
6 25<y<4
or i 0s=p <0.3GeVlc, global syst=+15.7 %
4 -

+ 0.3 = p_<1GeV/c, global syst = = 15.1 %
3r b 1= p <8GeVlc, global syst==11.5%
ol * Common global syst = + 6.8 %

PRL 116, 222301 (2016)
1 N $
0.8 # w
0.7r
0.6 i
0.5 m
04\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\l\\\
"0 50 100 150 200 250 300 350
(N_.)
part

® Significant enhancement of J/y

yield observed in p;interval O —
0.3 GeV/c for peripheral collisions
(50 — 90%).

Can not be described by hadronic
production modified by the hot
medium or cold nuclear matter
effects!

® Origin from coherent photon-nucleus interactions?
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What does STAR say for the excess?

Journal of Physics: Conference Series 779, 012039 (2017)
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What does STAR say for the excess?

-
o
IS

T

—

<
(4]

T

-
o
&

B,.,d’N/(2np_dp_dy) [(GeV/c)?]
—
<
-~J

—
<
- 00

Journal of Physics: Conference Series 779, 012039 (2017)

- " STAR Preliminary |
n 9 o U+U 40-60% B
i W o U+U 60-80% |
i_. ........................ %] _;
i, .......................... &> - %
2 + Au+Au 20-40% 3
- o Au+Au 40-60% .
n » Au+Au 60-80% B
02 107" 1 10
P, (GeVlc)

HP2018 - Wangmei Zha 25



What does STAR say for the excess?

Be+e.d2NI(2indedy) [(GeVic)?
— — — —
o o o o
4 & én IS

—
<
=]

—

Journal of Physics: Conference Series 779, 012039 (2017)

T T T LI T T I L T T 1 T I 102 = T T T T UL T T T T T 17T T T T T T T7T —
i STAR Preliminary ] m:‘t - STAR Prelimihary | , ]
B £ o U+U 40-60% . L D n Au+Au 60-80% u
S _ = C [Q o Au+Au 40-60% g
- 0 i o U+U 60-80% . + Au+Au 20-40%
L e % N ﬂ] o U+U 60-80%
— = 10 — E| o U+U 40-60% —]
St & 5 - [ p+p baseline uncertainty
 eeeeeeeeneeene e ne e e eeneenn ) L Eﬂ Il 60-80% N_, uncertainty |
= o = - [ﬁﬂ Il 40-60% N_,, uncertainty -
F + Au+Au 20-400Aa E - ’_} [ﬂ [ 20-40% N_,, uncertainty -
B e Au+Au 40-60% B . ‘ 4 e )
| » Au+Au 60-80% . s E B @% -
B ] C [¢] @ ]
i | : Mo f , ‘.H_ . L Ll .I Ll | Lol |
_ _ 102 107" 1 10

07 107" 1 10
p_ (GeVic) P. (GeVic)
T
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What does STAR say for the excess?

Journal of Physics: Conference Series 779, 012039 (2017)

t\'l_' T T UL L T T L T T T T T 117 102_ T T T T T TTT T T T T T TTIT —]
= STAR Preliminary | & [ STAR Preliminary ‘ ]
‘->-- 10_4 | o U+U 40-60% - 5 = Au+Au 60-80%
8 ) EQ e Au+Au 40-60%
e il 5 U+U 60-80% + Au+Au 20-40%
N S g+~ _ [&] o U+U 60-80%
n-|_10—5 - _E 10__ E| Q U+U 40 60/ —
-g-l— [ronnnrrnnn s n et & B ! [ p+p baseline uncertainty
T e ———— E - Eﬂ Il 60-80% N__, uncertainty |
S10° - - [ﬁﬂ Il 40-60% Ncoll uncertainty
% + Au+Au 20-40% E L [ﬂ I 20-40% N__, uncertainty
n;z e Au+Au 40-60% ] ﬂ} |_| (o]
Tl = Au+Au 60-80% . = 1:
10 . - - § E # ﬁ ]
E ]
11 I‘ | 11 | | |
108 - ' — 2 1
_ B 10 10 1 10
1072 107" 1 10
P, (GeVic) P. (GeVic)

® Significant enhancement of J/y yield observed at p; interval O
— 0.2 GeV/c for peripheral collisions (40 — 80 %)!
® No significant difference between Au+Au and U+U collisions.
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The excess yield and dN/dt distribution
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The excess yield and dN/dt distribution

Z|> L = Au+Au 200 GeV STAR Preliminary
OIS |« utu193Gev )
) 10 = ¢ Expectation of hadronic production 3
- 30 —40% 1
- Jﬂ[ﬂ_.]ﬂ ------------------ EE\$ _____ N
10° () -
| B e
107 & ..--[ﬂ """""" _
- [ﬂ p, < 0.1 GeVic -

-8 .': 1 L L . | . . ) ) | ‘
%% 50 100

Npart

® | ow p; J/y from hadronic
production is expected to
Increase dramatically with N

® No significant centrality
dependence of the excess
yield!

Journal of Physics: Conference Series 779,
012039 (2017)

part*
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The excess yield and dN/dt distribution

— 7 A..-'10_3-| T N [ ]
(> [ . AutAu 200 GeV STAR Preliminary ) - STAR Preliminary .
BIS | e usu193Gev 3 - — exponential fit ]
m;"' 10 g_ + Expectation of hadronic production _E g Au+Au — interference shape |
- 30 —40% - g 200 GeV\/ centrality: 40 - 80% -
AR . SR, | - P
10° 1] = g 107 & — %%INDF = 1.7/2 E
- : o — %*INDF = 4.9/4 i
T e o - -
- 8. _ - i
107 = . _,.-[ﬂ """"" = | ‘..-. $ $ ]
- [ﬂ[ﬂ ] B
- - P, < 0.1 GeVic i 10 :_| '.‘r | | $ =
ol 0 0.02 0.04 0.06 0,08
0 50 100 N t= pi [(GeVic)]]
e ® Similar structure to that in UPC case!
® Low py J/y from hadronic ® Indication of interference!
prOdUCthn IS eXpeCted to v Interference shape from calculation for UPC case
increase dramatically with N, . ~ PRL 842330 (2000)
® No significant centrality ® Similar slope parameter!
v Slope from STARLIGHT prediction in UPC case
dependence of the excess — 196 (GeV/c)?
yield! v' Slope w/o the first point: 199 + 31(GeV/c)2

v2/NDF = 1.7/2
v Slope w/ the first point: 164 + 24(GeV/c)?2
v2/NDF =5.9/3

Journal of Physics: Conference Series 779,
012039 (2017)
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Calculation of photoduction in hadronic collisions
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Calculation of photoduction in hadronic collisions

® “Photon distribution function” induced by ions?
v Equivalent Photon Approximation

HP2018 - Wangmei Zha
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Calculation of photoduction in hadronic collisions

® “Photon distribution function” induced by ions?
v Equivalent Photon Approximation

® [nitial geometry?
v Glauber model
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Calculation of photoduction in hadronic collisions

® “Photon distribution function” induced by ions?
v Equivalent Photon Approximation

)
c -
= é
© ek YN-J/yN g‘ﬁ' %}
— % e H1 2006
—o- H1 2000
ZEUS ¢" e
) ( 2) . EA01
100°/ . SLAC
i . E25
|  x¥NDF=889/77  Comel
C,=796+1.1 . E516
t 8= 0335 +0.009 | E87 .
® [nitial geometry? o © e (Gev)

v Glauber model

® Microscope cross sections?
v Jly cross section in y+p convoluted with Glauber +VMD

W. Zha etal., PRC 97 (2018) 044910
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Calculation of photoduction in hadronic collisions

® “Photon distribution function” induced by ions?
v Equivalent Photon Approximation

G (nb)

i . jff
10 YN—=J/ YN rﬂ?g
C §‘¥ff

q. —e— H1 2006
o HI 2000

ZEUS ¢" e

ZEUS u'u™ —

E2 3 o EMC
——E401
1002

—— SLAC
—— E25
—— BPF
—+— Cornell =

¥*/NDF = 88.9/77
C,=796x1.1 = FE516
5= 0335 +0.009 | E87

® |nitial geometry? T W g (GeV)
v Glauber model

_ _ W. Zha etal., PRC 97 (2018) 044910
® Microscope cross sections?

v Jly cross section in y+p convoluted with Glauber +VMD

® Possible disruption by the hadronic collisions?
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Possible disruption from overlap region?
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Possible disruption from overlap region?

J. Phys.: Conf. Ser. 856 (2017) 012002 spectators e

\é‘& N
o qv

SO participants
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Possible disruption from overlap region?

ps J. Phys.: Conf. Ser. 856 (2017) 012002 spectators -

‘ b ‘\ 7 § v S
o Nl participants

- -

=10 <10° =10
‘E 2
Ss 0.1 < 4 ’,
o o !
A 0.08 4 1.5
1.4

2] 2]
0.06 12
o o "
- oos N 08
4 4 e
-6} - 0.02 5| 0.4
-8 -8 o2
"Qlo-n-c-a-zozoss(“)o" '1910-6-64-202465"1;!“

X (tm x(im

Photon emitter:

Pomeron emitter:
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Possible disruption from overlap region?

a, J. Phys.: Conf. Ser. 856 (2017) 012002 spectators -

Photon emitter:

Pomeron emitter:

How coherence keep? --- Time scale matters A% Au S
Collision (production) time > GeV

o PRC 77 (2008) 34910
Fragment of spectator and nucleus excitation ~ MeV

HP2018 - Wangmei Zha 39



Calculations with different scenarios

Br(e'e’)dN/dy

W. Zha etal., PRC 97 (2018) 044910

I T T T T I L L} L] T I T T I. I- I T L} Ll T i E T T I T T T L) I T L] T
(a) STAR Preliminary |y|<1 = 400 ALICE25<y <4 _
-5 3
1312 11 10 9 8 7 6 5 4 3 < 9 8 7 6 5 7 .
UL L L | ' L L 1 o] . .
[ ] | | | | 1 | i
10-6__ .,."! ’””!-."'l;h.“ .k —— 102 |||-||-||-IJ-||-, ------------- - _:
- 5, Ty, L] 3 ‘ " Tiny, ... =
o v, fra,, e 3 ' "y "a. 3
B ~,.' u," “b‘ - y..~ .
~ ., T ~, - . .
I <0.1GeVic ° I .
107 pT ~l’, — 10 pT<0.3 GeV/c ~'~‘
= 3 — . —
C e Au+Au 200 GeV "‘ ] F e Pb+Pb 276 TeV '«, ]
C ' ] - . ]
i - [Photon]+[Target] A 1 C Photon + Target ‘o .
5 = Nucleus+Nucleus ‘¢‘ i = Nucleus+Nucleus .. |
10 F = == Nucleus+Spectator o 3 1 = == Nucleus+Spectator ‘e _
F o Spectator+Nucleus > 1 T Spectator+Nucleus ., 3
- = : = Spectator+Spectator - i = : = Spectator+Spectator °" i
'g 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
10 0 100 200 300 400 0 100 200 300 400
Npart Npart

® All scenarios describe the data very well in peripheral collisions!

® Nuclues+Nucleus: overestimate the data in semi-central collisions.

® Spectator+Spectator: under predict the data in semi-central collisions.

® To distinguish the different scenarios, measurements at central collisions are
needed!
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P+ shape with interference

[(GeVic)?

2
T

dN/dp

04

0.2 1y
A

1.21-

0.8

0.6

1.4

Au+Au @ 200GeV |y|<1.0

Nucleus + Nucleus

w/o interference
—70-80%

-..20-30%

........

- 40-50% +

----- 0-10% +

Spectator + Spectator

w/ interference 1
— 70-80% 7
- - 40-50%
- 20-30%
o 0-10%

............

[(GeV/c)?

2
T

dN/dp

L (c)

Pb+Pb @ 2.76TeV 2.5<y<4.0

Nucleus + Nucleus

~02 025
P, (GeVlc)

0..

® Dramatically change the p; spectra!
® Different interference pattern in different centrality!
® The effect is relative small with spectator coupling!

0.2 0.25
P, (GeVlc)

=> To determine the impact parameter?
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¢ distribution with interference

dN/d

dN/dg

® Dramatically change ¢ distribution! => Interference+Nucleus (or spectator) profile

® Sensitive to the reaction plane! => To evaluate the reaction plane?

Ll T T et [ %’ 3 [ [ T T L
- Nucleus + Nucleus . % - Nucleus + Spectator .
- - 2.5 -
Z Centrality ] B Centrality ]
- < 0.1 GeVlc ] B < 0.1 GeVic ]
C —70-80% Pr E o —7080% Pr E
-, ---40-50% lyl <1 . : -+-40-50% lyl <1 .
R 20-30% L ] e 20-30% -
e 20-10% e i 1'5%“0'10% ¢ 23 o
= E =3 .
s - o 5
:l L L s L L . 0:| L | -l P M R <l | .
0 1 2 3 ) 5 6 0 1 2 3 1 5

0 o
y BRRRRRRRAS B P S— :
- + — ~— Es
- Spectator + Nucleus - = 5 Spectator + Spectator <]
C Centrality ] 2.5 ’ =|
- < ] - ’
- —70-80% p, < 0.1 GeVic . : centrality p. < 0.1 GeVic ]
= | I < 1 \"f, - —70'80 /o T ]
- ---40-50% Y ] 2 ly| <1

. \ . - --40-50% y 7]

A 20-30% e S e "
ek ..0-10% 2 DR [ ° ]
i LM Ll - ! 1] .
0 1 2 3 4 5 6 SR PP I Ll

o 1 2 3 4 5 6 )
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Coherent J/y production in NSD p+p collisions?
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Coherent J/y production in NSD p+p collisions?

d*N/dkd’r [GeV' fm?]

p+p 200GeV

Wi,

.
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Coherent J/y production in NSD p+p collisions?

d*N/dkd’r [GeV' fm?]

p+p 200GeV

Wi,

™

"ll]m’""ummunm’//miin.

=
(=]
1 &

do/dy (mb)

Il‘“[[|III||‘1“[[|III|WWIIIAX

—Total _;

—Beam 1

—Beam 2 —:

ko
w

HP2018 - Wangmei Zha

45



Coherent J/y production in NSD p+p collisions?
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How about coherent produced p in HHIC?

(GeVic)?
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the most peripheral collisions
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® Coherent and Incoherent
photoproduction are
dominant at low p;
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Coherent and Incoherent
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Even the total cross section
In most peripheral collisions!

Very promising measurement!
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Isobaric collisions

. a perfect test!
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Small cross section!
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Isobaric collisions: a perfect test!

dN/dy
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Summary

® Excess of J/y at very low p-!
v'Consistent with coherent photonuclear production in HHIC!
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® More coherent photon products are promising in HHIC!
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® A perfect test --- isobaric collisions!
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Outlook

Link the Past,
Present and Future!

EICC...

One photon physics
Probing the PDF
Facility: HERA, EIC,

Measurements of
coherent photon
products in HHIC!
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