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Equivalent photon approximation

Equivalent photon approximation (EPA)
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Equivalent photon approximation

Equivalent photon approximation (EPA)
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Peripheral collisions:

The strong
electromagnetic field

is used as a source

of photons to induce
electromagnetic reactions.
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Equivalent photon approximation

The total cross section in EPA

o (PbPb — PbPbr; syn)

= /6’( ;X1X25NN)dn'y'y (Xl,XQ,b)
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Equivalent photon approximation

The total cross section in EPA

o (PbPb — PbPbr; syn)

= /6’( ;X1X25NN)dn'y'y (Xl,XQ,b)

w1,2

o X1,2 =
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Equivalent photon approximation
Photons flux

1 1
i (rv00b) = [ LaPb1[E (v0,b1) P ol (o)

dx; d
x S2.(b)5@(b—by + bz)xillxiz2
o E(x,b)=ZVAraem [ (gjrg)e_ibq q2+>(<]2Mf\ Pz (q2 + X2I\/If‘)
o 52, (b)= 0 (b~ 2Ry)
o 1 [d?b|E (x,b) > = [ d?bN (w,b)

dwidwy — dW,,dY
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Equivalent photon approximation

Form factor

MONOPOLE F.,
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Equivalent photon approximation

Form factor

MONOPOLE F.,

2
F(q®) = Az/iqz

A= \/ <r62>
o WA= V< r2>=
5.3fm, A = 0.091 GeV,

° =V<r2> =
5.5 fm,
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Equivalent photon approximation

Form factor

MONOPOLE F.,

2
F(q®) = Az/iqz

A==
o A= V< r2> =
5.3fm, A = 0.091 GeV,
° =V<ri>=
5.5 fm,

In the literature:
A =(0.08 —0.09) GeV
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Equivalent photon approximation

Form factor

MONOPOLE F.,

F(q?) = Az/qu = [ A7 o (r) sin (qr) rdr

A==
o A= V< r2> =
5.3fm, A = 0.091 GeV,
° =V<ri>=
5.5 fm,

In the literature:
A =(0.08 —0.09) GeV
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Equivalent photon approximation

Form factor

MONOPOLE F.,

F(q?) = Az/qu = [ A7 o (r) sin (qr) rdr

_ /_6
A= <r?2> 1<~

o WA= V< r2> = w,
5.3fm, A = 0.091 GeV, i

° =V<r2> =
5.5 fm,

In the literature:
A =(0.08 —0.09) GeV

monopole
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Equivalent photon approximation

The cross section in EPA

Nuclear cross section — EPA (impact parameter space)

o (PbPb — mPbPb; syn) =
:/a—( W) 0(|by — ba| — 2Ra)

x N (wi,b1) N (w2, by)27by, dbm dby db, WdWWdY

The details of derivation:

Antoni Szczurek, M.K-G; Phys. Rev. C82 (2010) 014904,
"Exclusive muon-pair productions in ultrarelativistic heavy-ion
collisions: Realistic nucleus charge form factor and differential

distributions”
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Equivalent photon approximation

Realistic vs - form factor
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Elementary cross section - vy — 77

ELEMENTARY CROSS SECTION - vy — 7w
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Elementary cross section - ~~y

ELEMENTARY CROSS SECTION - vy — 7w

Hand-bag model

M. Diehl, P. Kroll and C. Vogt,
. Phys. Lett. B532 (2002) 99;

M. Diehl and P. Kroll,
————n Phys. Lett. B683 (2010) 165.

2
A+_ = A_+ = —4ﬂaem%RWﬂ (S)

5 S0 Ny 1 S0 Ns
0= g ()" gy (3)
(S) 9sa” S * Os s s
@ sp = 9 GeV?2 @ a, = 1.375 GeV? e a, = 0.5025 GeV?
e n, = 0.4175 e n;, =1.195

_ A2 cos by 1 1+ cosby
oy atr) = (22 S SR ) R (s) 2
S sin“flg 2 1—cosby
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Elementary cross section - vy — 77

Hand-bag - PREDICTIONS
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Elementary cross section - vy — 77

Elementary cross section for vy —

Our description

Y7, (600)=TT Born YYSTR — YY—E (600) > —— YYor'T —>pron’n’
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Elementary cross section - vy — 77

Angular Distribution - vy — 77~
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gular Distribution - vy — 7

Elementary cross sec
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Elementary cross section - vy — 77
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Elementary cross section - ~~y

s-channel vy — resonances

/6472 W2 x 87 (20 + 1) (58)” o [FR (W)
w2 — mf? + img LR (W)

X \/Br (R — ) Br (R — nt/07=/0) exp(ich)-

YQ; for £(600), f5(980)
X V20,0, & Y2 for £(1270), £(1525), £(1560)
Y2 for £(2050)

M ()\1, )\2) =
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Elementary cross section - vy — 77

s-channel vy — resonances

Form factor:

yy—>fo(600)—>1t*1t’
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Elementary cross section - ~~y

s-channel vy — resonances

w2 2
FROA) = 1Y ———F’ (W,R)
- m2

Blatt-Weisskopf form factors:

FI=0(W,R) =1,
4 2
Fi= (w, R) = (Ber) 23 (Ror)" =9
(Rp)* +3(Rp)* +9
FI=*(W,R) =

(Rpr)® + 10 (Rpg)® + 135 (Rpg)* + 1575 (Rpg)? + 11025
(Rp)® + 10 (Rp)® + 135 (Rp)* + 1575 (Rp)® + 11025
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Elementary cross section - ~~y

vy — w7~ continuum

M;;C)Q (qla qz2, Pr+, p7r7) = 62 Z 2gM7VEM()\1)EV(A2)
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1
= @2 Cor =) eulan o) (26l - qz)ﬁu(qz,/\z)irn?
s
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vy — w7~ continuum
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Elementary cross section - ~~y
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pQCD(yy — 77)

The vy — (¢g)(gg) — mm amplitude in the LO pQCD:

_ ! ! A1)2 2
M()‘la)\Q) - dx dy¢7r (Xa )TH (vaa,u )¢7r (Y7 )

x FPQCD (t )

R T e SR s
o /1. = min(x,1—x)/s(1—z2),

@ z =cos0,

° FrpegCD (t,u) = [1 — exp (t t’")} [1 — exp <”A2“m>}
*A.Szczurek and J. Speth, Eur. Phys. J. A18 (2003) 445
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The quark distribution amplitude of the pion

3/2
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The quark distribution amplitude of the pion

PHYSICAL REVIEW D 82, 034024 (2010)

Implication on the pion distribution amplitude from the pion-photon transition form factor with 2 —
the new BABAR data s bl l‘LO

Xing-Gang Wu*

e f i, Contg U Cumean 455, o' el f o
3Amgf

InstinteofHigh Enery Physics and Theor al Physics Center for Science Facilities,
o ofScenes, Beling 100045, Popl’s Repblic of hi

2V/273/2f,
1+BxG

determination of the pion distribution amplitude. To explain 1
quark state’s an

part up to next-to-leading
nological model based

c dota, we ke hoth th Icading va

butions into consideration, where

i gk ot o 3/2
:

data at the

X

region, a broader amplitude other than the
asymptoticlike pion distribution amplitude should be adopted. The broadness of the pion distribution

plitude is controlled by a par B. Tt has been found that the new BABAR data at low and high
cnerey rgioms can be cxplined simullancously by sting 5 1o be round 060, in which he pion
distribution amplitude s closed to the Chemyak-Zhitnitsky form.
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tion (3) by taking m, = 0.30 GeV and B = 0.60. The solid. the @ A =16.62 GeV
dotted, and the dashed lines are for the total contribution, the
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contribution to the form factor, respectively.
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The quark distribution amplitude of the pion
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High energy pion-pion rescattering
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IP+f+p

t/u S ox(t/u) 2
Mifs ) = 3 (oxex () F2(t/u)

X=IP,f,p

F(t/u) = eXp(%t/u)

o B=4 Gev 2
o sp =1 GeV?
[ X ax(ty)=o%+dt), | Px |
IP ]| 1.0808+(0.25 GeV—2)t, i
f | 0.5475+(0.93 GeV )t | - G =5y exp (S o)
n Olf
p | 0.5475+(0.93 GeV—2)t, COS(— 23) &P (F=ay,)
2%p

*P. Lebiedowicz and A. Szczurek, Phys. Rev. D83 (2011) 076002
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- NUCLEAR CROSS SECTION - 42

dw
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(5=3.5 TeV, b, >14 fm

10" g
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-

W,, = M, [GeV]
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Results - NUCLEAR CROSS SECTION - €2
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Results - Pb+ Pb — Pb+ Pb+ 7+ 7 -
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Conclusions

Elementary cross section for vy — nm:

vy — A vy — 7070
@ resonances @ resonances
o yy >t — o vy >t —
(IP+f+p°) = ntn— pt — 7070
@ pQCD(yy — 7tn™) e pQCD(yy — m07°)
e pQCD(yy — 7tn™) e pQCD(yy — m07°)

® (IP+ f + p°) ® (IP + f)
o pQCD(yy — %) ® p* pQCD(yy = nhr™) @ p*
@ Yy — Tt
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Conclusions

Nuclear cross section:
/s = 3.5 TeV + peripheral collisions + realistic form factor

PbPb — PbPbrtn—: 112 mb
PbPb — PbPbrtn~ & p; > 0.5 GeV: 14 mb
PbPb — PbPhr070: 10 mb

PbPb — PbPbr°7® & p, > 0.5 GeV: 5 mb

Background to the exclusive p° production
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Conclusions

Nuclear cross section:
/s = 3.5 TeV + peripheral collisions + realistic form factor

PbPb — PbPbrtn—: 112 mb
PbPb — PbPbrtn~ & p; > 0.5 GeV: 14 mb
PbPb — PbPhr070: 10 mb

PbPb — PbPbr°7® & p, > 0.5 GeV: 5 mb

Background to the exclusive p° production

Thank You For Attention
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