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Key eA measurements

EIC

at an

Deliverables Observables What we learn Stage-1 Stage-11
Integrated gluon F> 1 Nuclear wave Gluons at Exploration of
momentum function; 107°<z<1 saturation

distributions saturation, Qs regime
kr-dependent Di-hadron Non-linear QCD Onset of Renormalization
gluons; correlations evolution /universality saturation; group
gluon correlations Qs evolution
Spatial gluon Diffractive vector Small-x non-linear Moderate x with Smaller x,
distributions; mMesons evolution; nuclei saturation
gluon correlations and DVCS saturation dynamics
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CASCADE - C..C..F..M.... evolution

2 CCFM (all loops)
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CASCADE - C..C..F..M.... evolution

2 CCFM (all loops)
[ | BGF matrix element ® angular ordering
------- off shell ® non - Sudakov Ans
S O ‘; ,
WY evolution of parton < S ———

CCFM is DGLAP-like for large x and
BFKL-like for small x! \ |—

initial distribution
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Status of CASCADE

Only now that HERA F; data is precise enough to
answer detailed questions about the CCFM evolution
important for the uPDF parametrisation fit!




CCFM evolution for gluon
PO S sk + [E [ ez

X Ag(p,2q)P(z, ki) ( ke + (1 — 2)q, q)

@ Splitting function: only singular terms

1 1
P k1) =as | —AQpns -
99(27 J—) v |:Z 1 L Z:|

or including non-singular terms
_ (1—2)  2(1-—2) 2 2(1 — 2)
P k — g | Ans |
g9(2, k1) =a {( - 2 + 1 — 2 2
® order in o, : one or two loop 2

® kinematic constraints: k2 < zq; k' zx
k’2 < £ 9 &
t 1 _ th k, x
k2 < zk?

H. Jung, F. Hautmann, Determination of uPDFs, DIS 2012, Bonn 6 3
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Results

® use H1/ZEUS combined NC data with: Q? > 5 GeV, z < 0.01
o fitting 4 params (gluon only):  A¢(z) = Nyz~P7(1 — )% (1 — D)

® (consistency constraint)

® no constraint (depending on splitting fct): X°/ndf ~ 14 ...28

o best results with:  %,2 < &qf x> /ndf ~ 1.7...3.0
@ Splitting function:

® ysing singular terms (+kin constraint): X /ndf ~ 3

® non-singular terms (+kin constraint): x?/ndf ~ 1.7

® Final result (including valence quarks and treatment of correlated

systematic uncertainties) for Q? > 5 GeV, z < 0.01
x?/ndf ~ 1.6...1.7

® depending on details of treatment of systematics:

H. Jung, F. Hautmann, Determination of uPDFs, DIS 2012, Bonn /
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Another question to investigate:

What effect would a saturation boundary in the
evolution have on the fit!

N :
NE L
T =000 =001 =0, Stop the evolution if k;
I e W B T o W becomes smaller than

0" \ Qs (with possible

0 damping)

: ST S NS | BTSSR | 2\
= 0210 1 100 070" 1 10 10%F10" 1 10 10’ Q2 — <@)
’ T

k2 (GeV?)

Early work by K. Kutak and H. Jung
study never completed, can be further investigated now.
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Building uPDF’s for ions

Define uPDF:

A(x, k?)
1.2

QQ
G (z, Q%) = / dk?

b-dependence!

Connection to dipole model:

2
oon(r, 7) = fvi / %[1 — Jo(kr)|ag A(z. k2) = 2 / ZbA/(z, r.b)
C

uPDF from Scattering Amplitude:
A(z, k2) Cr / drdb Ty (k) (1 ON (z,7,b) 82N(x,r,b)>
0

k2 2rag(k)k2

r or | Or2




Building uPDF’s for ions

Building ion scattering amplitude:
A

1-NW =1](1-N®(z,r,|b-Dby)
! Need:
A b-dependent proton scattering amplitude

Which:
Can be combined with the CCFM evolution in
CASCADE (simple enough for the integrals to be
analytically solved)

And:
Describes the HERA F; data




Building uPDF’s for ions
Only option: GBW
Nz, 1) = a9 (1 =@
with O function b-depépdence (cylindrical proton):

T,(b) =O(R, —b) = 09 = TR,

Starting distribution in CASCADE:

30 —
0 k?e Q%(UG)

A2 ()2 (x)as (k)

m~/40(Qj7 kt7 QO) —

A
Parameters: zo, A\, iR, Q? = (@>

/ ;

normalisation




Ongoing: Making fit with herafitter

chi2/ndf 0.25 0.277 0.3
Status: 4.10E-06 2.313 2.148 16.063
x0 4.10E-05 2.939 1.772 2.198
4.10E-04 4.895 2.513 1.748

NC cross section HERA-I H1-ZEUS combined e+p. — output/
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xA(xk2.p’)
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Next steps:

Use ﬁnaIAﬁt to build ion uPDF’s:
1-NW =1](1-N®(z,r,|b-Dby)

=1

Az, k) Cr 1ON (z,r,b) ~ O*N(x,rb)
k2 2ras(k)k? / drdbJo(rk) (F or | o )

Investigate saturation effects in the evolution

Also: CASCADE uses JetSet for fragmentation
>

we can use the same after-burner for nuclear effects as we
want to use for PYTHIA

| 4
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