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D> Most compelling physics questions

Spin physics i Imaging

@ What is the polarisation of gluons at small | [® What is the spatial distribution of quarks/

X where they dominate!? gluons in nucleons AND nuclei?
® What is the x-dependence and flavour @ Understand deep aspects of gauge theories

decomposition of the polarised sea!? revealed by kr dependent distributions
Determine quark and gluon contributions Possible window to orbital angular

to the proton spin at last!! momentum
J \ J

AY4

® Understand in detail the transition to the non-linear regime of strong gluon fields and the
physics of saturation
@ How do hard probes in e+A interact with the medium?

Currently have no experimental knowledge of gluons in nuclei at small x!!

o N — \—4




D> Why e+A collisions and not p+A?

Y2012

e e+A and p+A provide excellent information on
properties of gluons in the nuclear wave
functions

e Both are complementary and offer the

opportunity to perform stringent checks of
factorization/universality

e Issues:
= P+A combines initial and final state effects

= multiple colour interactions in p+A

= p+A lacks the direct access to x, Q2

Town Hall Meeting @ DNP 2012: macl@bnl.gov



2012

e e+A and p+A provide excellent information on

properties of gluons in the nuclear wave
functions

e Both are complementary and offer the
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factorization/universality

e Issues:

= pP+A combines initial and final state effects

= multiple colour interactions in p+A
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D> Why e+A collisions and
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D> Why e+A collisions and not p+A?

— s 30

| D o N/

e e+A and p+4
properties

funcﬁons}

e Both are { |
opportuni Scattering of protons on protons [ "0

factorizat is like colliding Swiss watches to find out how they are |
e Issues: built. (a)

= P+ACO

. I ><103

R. Feynman [ =

= multiple by x5x10°
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103}

LR | T LR | T T Trrrr|

Current polarized DIS data:
O CERN ADESY ¢JLab oSLAC

Current polarized BNL-RHIC pp data: A
® PHENIX 1° ASTAR 1-jet

10" 10~ 10° 10"

108

B.> Extension of x,Q2 coverage with an

ey .
— Measurements with A = 56 (Fe):
- e eA/uA DIS (E-139, E-665, EMC, NMC)
= vA DIS (CCFR, CDHSW, CHORUS, NuTeV)
o DY (E772, E866)

e Increase reach in x by a factor of 100 in both polarised e+p and e+A - into

the range where gluons dominate

= e-+p: constrain the helicity sum rules?

= e+A: saturation effects become visible?

Increase in Q2 coverage

= study scaling violations

Town Hall Meeting @ DNP 2012: macl@bnl.gov



,Ef Saturation effects in the proton and nucleus

T 2012
2

o (@, Q%) = Fi' (@, Q%) — s Fi (2, Q%)
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EE_‘I Saturation effects in the proton and nucleus

2012
2

or(z,Q%) = Fi(z,Q?) — L FA(2,Q2)

Y +

Measure of non- >
inear effects in . <&
the Fy structure  © | S

function °] ::;;3

Iog1o(X) -2 \

e Plotting this distribution coming out of saturation inspired GBW model

= p: small effect only starting to come in at small-x and small Q2
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Ei‘,: Saturation effects in the proton and nucleus

T 2012
2

or(z,Q%) = Fi(z,Q?) — L FA(2,Q2)

Y +

proton Au (A=197)

......

Measure of non-  f Ay 4 -
linear effects in <& ... A
the FL structure .| B S e

function ! ::273 ‘) ::;;3

e Plotting this distribution coming out of saturation inspired GBW model
= p: small effect only starting to come in at small-x and small Q2
= Au: much larger effects are visible

> nuclear “oomph” effects well manifested in the F. structure function
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Ei‘,: Saturation effects in the proton and nucleus

T 2012
2

o (@, Q%) = F' @, Q%) — s Fi (2, Q%)

proton Au (A=197)
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Measure of non-

linear effects In

the FL structure
function
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10.

e Plotting this distribution coming out of saturation inspired GBW model
= p: small effect only starting to come in at small-x and small Q2
= Au: much larger effects are visible

> nuclear “oomph” effects well manifested in the F. structure function
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B> Nuclear DIS — Structure Functions

Y2012

o (2,Q%) = F5'(z,Q%)

Strategies:
slope of y2/Y. for different s at fixed
X & Q2

e+Au: 1st stage

5x50 - AfLdt = 2 fb-
5x75 - AfLdt = 4 fb?
5x100 - AfLdt = 4 fb-
running combined

~6 months total running
(50% eff)

statistical errors are swamped by
the 1% systematic errors

Will be dominated by systematics,
but would need a full detector
simulation in order to estimate them

Town Hall Meeting @ DNP 2012: macl@bnl.gov
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B> Nuclear DIS — Structure Functions

Y2012

2 A 2 yz A 2 Q° Q°
UT($7Q):FZ ($7Q) Y+FL($7Q) 33‘22 —
. pq sy
Strategies: [ Q=27 GeV%, x=10° yo Umoeriannty bar to suale
slope of y2/Y. for different s at fixed <G P P o
X & Q2 3 0.8:—
< |
e+Au 1St Stage E\LN 0.6__ Beam Energies A]JLdt
5x50 - AfLdt =2 fb-" & o4l Son50GeV 21t - roK
5x75 - Adet = 4 fb-1 I 582 100 éev 4 ot EPS09 (CTEQ)
5x100 - AfLdt = 4 fo-1 . : s
running combined e e
~6 months total runnlng i ’ sys. uncertainty bar to scale

(50% eff)

statistical errors are swamped by
the 1% systematic errors

. Beam Energies AJLdt

Will be dominated by systematics, L[ 5on50GeV 2o o

<L on 75 GeV 4 fb-1 rc
but would need a full detector . 20n180 GeV 4 fb EPS09 (CTEQ)
simulation in order to estimate them T S e S—

A
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e RF

|

X

Q*=10GeV” |

:RHIC 200 GeV :

Ag

IC data can constrain Ag(x) down to a few x 10-2
_atest RHIC data show non-zero Ag(x) in measured range

_arge unmeasured region still exists
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X

Q*=10GeV” |

:RHIC 200 GeV :

Ag

IC data can constrain Ag(x) down to a few x 10-2
_atest RHIC data show non-zero Ag(x) in measured range

_arge unmeasured region still exists
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. DSSV + EIC

- 1.0 (5x100, 5x250)

-0.1

FT 703
XAg RHIC coverage
- 02
—: 0] ===-= DSSV 0 RHIC 200 GeV

xAg

Q*=10GeV” |

e RHIC data can constrain Ag(x) down to a few x 10-2
= |atest RHIC data show non-zero Ag(x) in measured range
= |arge unmeasured region still exists

e DIS measurements at an EIC will lead to a dramatic reduction of the
uncertainties in the unmeasured region
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B> Constraining Ag(x) at RHIC, EIC

sk Force

ce Ta

BNL EIC Scien

2012
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0.001

¢ RHIC data can constrain Ag(x) down to a few x 10-2
= [atest RHIC data show non-zero Ag(x) in measured range
= Large unmeasured region still exists

e DIS measurements at an EIC will lead to a dramatic reduction of the
uncertainties in the unmeasured region
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D" SIDIS in e+A — di-hadron correlations

2012

0.18 [
0.16 |- ep
0.14 [ '

Q2=1 GeV?

0.12 |

0.06 |
0.04 |
0.02 [
o Lo

Xiao,Yuang et al (private Ag@
communication)

e Predictions from a saturation model show an ordered attenuation of
the away-side with increasing nuclear mass
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D" SIDIS in e+A — di-hadron correlations

Y 2012
0.18 |- ) 2 trigger
- . = stage- P > eV/c
- ep : Y Q<=1 GeV , EIC st 1 ng 2G \(/
0.16 - 0. fLdt =10 fb-1/A 1< p$~°'s'°"<p‘T”99er
0.14 | Inl<4
0.12 F VN 0.15

\2/‘ E eAu - nosat
- ) |
<q§ 0.1 B
@) i
0.05

i eAu - sat
0 i | | | L | |
: i 2 2.5 3 3.5 4 4.5
Xiao,Yuang et al (private A Ag

communication)

e Predictions from a saturation model show an ordered attenuation of
the away-side with increasing nuclear mass

e Simulations (PYTHIA + DPMJETIII) for e+Au show that the sat/no-sat
scenarios can be distinguished within errors

= @Gives a handle on multi-gluon distributions

Town Hall Meeting @ DNP 2012: macl@bnl.gov 10
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0.02 -

-002 -

-0.04 -

002 -

-0.02

-0.04 -

,:_I SIDIS in e+p — flavour-separated helicity PDFs

e SIDIS measurements with identified 1, k lead to much reduced
uncertainties in the flavour-separated helicity PDFs as in Ag(x)

XAu ]

xAd ]
Q> =10GeV’ ]

2
10

107
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,%;Z‘ SIDIS in e+p — flavour-separated helicity PDFs

2012

e SIDIS measurements with identified i, k lead to much reduced

0.02

-0.02

-0.04

0.02

-0.02

-0.04

uncertainties in the flavour-separated h

XAu ]
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elicity PDFs as in Ag(x)

RHIC to eRHIC o = F=d  Jow
0.023— I — 0.02

ool . bssv E 3_0.02

Smal |er X: oo a?lsui:e;ai:elf ff,ff;fgxzso—:— 1-004
need integral 0,04; XAs _" xAg 0 03

: - 02

from O to 1 for o«f :

spin sum rule  ofeS

0.02 F

As(S) cannot be :0,0{

accessed at

existing facilities

DSSV

DSSV + EIC (5x100, 5x250)

RHIC coverage




D ™ . . . .
B.> Exclusive processes in e+A - diffraction

Y2012
e'
* 3 is the momentum fraction of
the struck parton w.r.t. the

e Q) Pomeron
7° * xip = X/B: momentum fraction of
, the exchanged object
, (Pomeron) w.r.t. the hadron
v - X (My) 2
/ 8 X @,
,'I Xp Largest rapidity X P Q2 _|_ M %{' — t
: gap in event
p, P R or z Y (My)
~__" P',p'
t N breakup of A
t=(p—1p)
e Diffraction in e+p: e Diffraction in e+A:
= HERA: 15% of all events are = Predictions: Oit/Otot IN €+A ~25-40%
diffractive = Coherent diffraction (nuclei intact)

= |ncoherent diffraction: breakup into
nucleons (nucleons intact)

Town Hall Meeting @ DNP 2012: macl@bnl.gov 12
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Q?=5GeV2 '\ Q?=10 Geh

.......... x = 3.3x103 X = 6.6x103
102 m—— el ] 102 ] -
............ eAu stage-I eAu stage-| :

JLdt=10fb"/A /7 JLdt =10 fo /A

----- eAu - Saturation Model
—— ep - Saturation Model
e eAu - Non-Saturation Model (LTS)
L —— ep - Non-Saturation Model (LTS)

—_

S
w
|

1078 —

stat. errors & syst. uncertainties enlarged (x 10)

] | |
sat i : T| I I I | &

stat. errors & syst. uncertainties enlarged (x 10)

r— L Il Il 4' aeeRRan .
f + i 1 ' 1 — T 1 T 1
sat

N

—
o= oo

N

—
ol = 1D,

]

o

ratio (eAu/ep) (1/0tot) dogiff/dMZ (GeV2)
o

ratio (eAu/ep) (1/0tot) dogiff/dMZ (GeV2)

| no-sat (LTS) no-sat (LTS)
| 1 1 1 1 T I R ] | 1 1 1 1 1 I I |
1 10 1 10
M2 (GeV?)

e Ratio of diffractive-to-total cross-section drastically different
between saturation (Marguet) and non-saturation (Frankfurt,
Guzey, Strikman) models

o Expected experimental error bars (simulated for 10 fb-1 of data
for a stage-I eRHIC) can distinguish between the two scenarios

Town Hall Meeting @ DNP 2012: macl@bnl.gov |3



D> Exclusive vector me

2012
, 2.2

& (1 - :Ir'[ 2.0F

v o I S B V =Jfb,,p 1 8F
?o 1.6

* = | 1.4L

12f

1

0.8

(1/A*3) o(eAu)/o(ep)

‘\ . :
n — -
— s 0.6

0.4

do o g(z)”

0

e EXxclusive vector meson production is most sensitive to the gluon distribution

= colour-neutral exchange of gluons

0.2F

son production

e +p(Au) — e’ +p’(Au’) +V

Coherent events only
stage-1I, [Ldt =10 fb"'/A

8 X < 0.01

Jhp no saturation

ooomoW“‘W*‘HH+++H+w

Jhp saturation (bSat)
lll-l—l-l-l-l-l-l-ll-pl-l-l—l-l-l-l-“ mﬂ##ﬁ*

— Experimental Cuts:

IM(Vdecay products)! < 4
- P(Vdecay products) > 1 GeV/c

i 2 3 4 5 6 7 8 9 10

Q? (GeV?)

e J/P shows some difference between saturation and no-saturation
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2.0
J‘,"‘ﬂ'.’i’. P 1.8

1.4
1.2

(1/A*3) o(eAu)/o(ep)

0

e EXxclusive vector meson production is most sensitive to the gluon distribution

= colour-neutral exchange of gluons

D> Exclusive vector meson

1.6F

0.8E
0.6

1"““00

Coherent events only

e stage-Il, fLdt = 10 fb"'/A
B8F %2, x < 0.01

Jhp no saturation
0000000000 9¢

Experimental Cuts:
h’](Vdecay products)' <4

- P(Vdecay products) > 1 GeV/c

$9444040084404444

Jhp saturation (bSat) ﬂ*ﬁ

ll-l-l-l-l-l-l-l-ll-l-l-l-l-l-l-lﬂ

¢ saturat\on (bSa L aapaEEEEEEEE aEE
-t P L

04

do o g(z)”

]

> 3 4 5 6 7 8 9
Q? (GeV?)

e J/P shows some difference between saturation and no-saturation

e ¢ shows a much larger difference

= wave function for ¢ is larger and hence more sensitive to saturation effects

Town Hall Meeting @ DNP 2012: macl@bnl.gov
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) : . .
. Exclusive Vector Meson Production in e+A

' 2012
4 E JLdt =10 b o coherent - no saturation 5 g fLdt =10 fb"" o coherent - no saturation
107 g 1<Q?<10 GeV? o incoherent - no saturation 10° &2 1<Q%<10 GeV? o incoherent - no saturation
E o x < 0.01 m coherent - saturation (bSat) =0 x < 0.01 m coherent - saturation (bSat)
< - .|:| N(egecay)!l <4 e incoherent - saturation (bSat) . [m O IN(Kgecay)! <4 e incoherent - saturation (bSat)
T = P(€decay) > 1 GeV/c oS 41 P(Kdecay) > 1 GeV/c
> 10° " Sth=5% = 107Emo G ess%
g E om O] E L
O - Sl
c . O O -
= 102 Lpo000000000000000000000 < =
= ;O. 00 0000000000000 CCC0000000000000000, -+ -
................. o C
N = o o + 5
: 10 = lH "o 2 = " ) 'i'jj:n:\:\:\:\:\:I l
z = . f B _ 0.0 'I... !
° - »  10E o " O
? = " il = " . " DD
> 1k 2 - = 0 ___.ﬂ,ief_ﬂj:ﬂth%%
<_t|_ § + 1L ] = o B
o C 30 - " .-"q. oy,
_8 i ] o C W
10-1 §_ 10-1 - I+++++*$
- Jhy @L = ¢
10'2_III|III|III|III|III|III|III|III|III 10'2_III|III|III|III|III|III|III|III|III
0 0.02 0.04 0.06 008 0.1 0.12 0.14 0.16 0.18 0O 0.02 004 006 008 0.1 0.12 0.14 0.16 0.18
It (GeV?2) It (GeV?2)

e [ ow-t: coherent diffraction dominates - gluon density
e High-t: incoherent diffraction dominates - gluon correlations
= Need good breakup detection efficiency to discriminate between the two scenarios
> unlike protons, forward spectrometer won’t work for heavy ions
= measure emitted neutrons in a ZDC
> rapidity gap with absence of break-up fragments sufficient to identify coherent events
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¢ non-sat

D" Finding the source..."

Y2012

e Take the do/dt distribution and perform 1°
a Fourier Transform to extract the b- " §
distribution of the gluons 108 c’\

1 r do 10'1E
Fi) ~ — [ daa Jo(ab) /%
(b) %/d To(Ab) 4/ %2 E
| | |

O
t= A?%/(1-x)=A? (for small x)

1 1 1 1 1 1 1 11 1 1 IIIIIIIIIII IIIIIII
O 005 01 015 02 025 03 0.35
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--------- Woods-Saxon

------
______
. ~

\/[F(b) db
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LL
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D" Finding the source..."

Y2012

e Take the do/dt distribution and perform 1
a Fourier Transform to extract the b- " §
distribution of the gluons 108 c’\

1 r do 1()'1E |
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) 107
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R Finding the source... ™ ¢ non-sat

Y2012

e Take the do/dt distribution and perform 1
a Fourier Transform to extract the b- " §
distribution of the gluons 108 c’\

1 r do 10'1E
Fb) ~ - [dan i
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| | |
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D" Finding the source..."

Y2012

e Take the do/dt distribution and perform 1
a Fourier Transform to extract the b- " §
distribution of the gluons 108 c’\
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; Finding the source...” ¢ non-sat

Y2012

e Take the do/dt distribution and perform 1
a Fourier Transform to extract the b- %
distribution of the gluons

1 do
A A A
o d Jo(Ab). dt

()
t= A?%/(1-x)=A? (for small x)

F(b) ~

0 005 01 015 02 025 03 035
Itl (GeV?)

--------- Woods-Saxon
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D" Finding the source... " ¢ non-sat

Y2012

e Take the do/dt distribution and perform 1°
a Fourier Transform to extract the b- %
distribution of the gluons

1 do
A A A
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™

Y2012

Dy Imaging in e+p

e As with e+A, exclusive measurements can be used to
image momentum space (TMDs) or position space (GPDs)

e Fine binning in (x,Q2,t) space

= Small statistical error bars
iIn ~ 1 years running

e Fourier transform the
momentum distribution to get
the b-dependent gluon
distribution

Town Hall Meeting @ DNP 2012: macl@bnl.gov
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.y Imaging in e+p

Y2012

e As with e+A, exclusive measurements can be used to
image momentum space (TMDs) or position space (GPDs)

e Map out the x-dependence of the gluon distribution

e+p—e+p+Jy

15.8 < Q% + MJ,, < 25.1 GeV?
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—
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=
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g Summary and Conclusions

2012

e Both the e+A the e+p physics programmes at an EIC will give us a unique
opportunity for precision studies of gluons in nuclei and nucleons

o c+A:

= Low-x: Measure the properties of gluons where saturation is the dominant
governing phenomena

= Higher-x: Understand how fast partons interact as they traverse nuclear
matter and provide new insight into hadronization

® e+p:
= (Constrain Ag(x) at small x along with the flavour-separated helicity PDFs

= |maging of the spatial and momentum gluon distributions in nucleons

Town Hall Meeting @ DNP 2012: macl@bnl.gov 19



b Summary and Conclusions

2012

e Both the e+A the e+p physics programmes at an EIC will give us a unique
opportunity for precision studies of gluons in nuclei and nucleons

o c+A:

= Low-x: Measure the properties of gluons where saturation is the dominant
governing phenomena

= Higher-x: Understand how fast partons interact as they traverse nuclear
matter and provide new insight into hadronization

® e+p:
= (Constrain Ag(x) at small x along with the flavour-separated helicity PDFs

= |maging of the spatial and momentum gluon distributions in nucleons

entire science program uniquely tied to a
future high-energy electron-ion collider

never been measured before & never without
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B> EIC White Paper

e 2010: Ten week INT programme on “Gluons and the quark sea
at high energies”

= 550 page proceedings on the ArXiv: http://arxiv.org/abs/
1108.1713

e 2012: White paper released to community
= ~150 page document, recently released to the community
= http://www.bnl.gov/rhic/eicrev/ch/ch-files/c1-c6.pdf

> Simulations and other tasks identified in INT programme
were performed for this document and presented in this talk

e Community input and comments requested by October 31st

Town Hall Meeting @ DNP 2012: macl@bnl.gov 20
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D> Why e+A collisions and not p+A?

Y2012

e c+A and p+A provide excellent information on

properties of gluons in the nuclear wave
functions

e Both are complementary and offer the

opportunity to perform stringent checks of
factorization/universality

e Issues:
= P+A combines initial and final state effects

= multiple colour interactions in p+A

= p+A lacks the direct access to x, Q2

Town Hall Meeting @ DNP 2012: macl@bnl.gov
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D> Why e+A collisions and not p+A?

Y2012

e e+A and p+A provide excellent information on F. Schilling, hep-ex/0205001
properties of gluons in the nuclear wave .
: el
functions D\% + CDF data
L

e Both are complementary and offer the E*"? > 7 GeV

opportunity to perform stringent checks of g 0.035 < £ < 0.095
factorization/universality : It < 1.0 GeV2

e Issues: 10 L

= P+A combines initial and final state effects

= multiple colour interactions in p+A

= p+A lacks the direct access to x, Q2

g V\/‘ﬂ/\i«_ 0.1
A [ IR T S T B B | 1 1 P T T T T
0.1 1
B
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Y2012

D> Why e+A collisions and not p+A?

e e+A and p+A provide excellent information on F. Schilling, hep-ex/0205001
properties of gluons in the nuclear wave .
: (en
functions = © HA fit-2 ~+ CDF data
e Both are complementary and offer the - 100' """" H1 fit-3 EX'?>7GeV
opportunity to perform stringent checks of = (Q°=75GeV?) 0.035 <€ < 0.095
factorization/universality 1t] < 1.0 GeV2
e [Sssues: 10 —
= P+A combines initial and final state effects ;
= multiple colour interactions in p+A i L
= p+A lacks the direct access to x, Q2
© s 0.1F IR only
A L MR T R T A | L L L PR T R T
0.1 1
p
0 =\ g Breakdown of factorization (e+p HERA
versus p+p Tevatron) observed for di-jets
—~— A produced in diffractive collisions
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D>

Y2012

e c+A and p-

properties

funcﬁons}

e Both are ¢
opportuni
factorizat

e Issues:

= P+ACO

= multiple

= P+A lag

Why e+A collisions

L : i : . F. Schilling, hep-ex/020900 I|

and not p+A?

GeV
Scattering of protons on protons  0.095
is like colliding Swiss watches to find out how they are ~ feV°

built.

R. Feynman
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}:I SIDIS in e+p — flavour-separated helicity PDFs

Y2012

¢ SIDIS measurements with identified 1, k lead to much reduced
uncertainties in the flavour-separated helicity PDFs as in Ag(x)
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all uncertainties for Ax2=9

23



b The eRHIC project

2012

e eRHIC:

= Ultilises the RHIC ion
beams

= Two 2.45 GeV Energy | :
Recovery Linacs (ERLSs) 3.05 GeV

5.50 GeV

accelerate the e- beam ; 7.95 GeV

10.4 GeV
12.85 GeV

> 6 separate rings 15.3 GeV
accelerate the e- up to 20.2 GeV
a maximum energy of 25.1 GeV
30 Gev 30.0 GeV

17.75 GeV

22.65 GeV

27.55 GeV

= 2-stage approach
> Stage 1: e 5-10 GeV
> Stage 2: e- 20-30 GeV

= Space for new detector
at IP12

> Possibilities for
collisions in current
STAR and PHENIX IPs

DNP 2012: macl@bnl.gov



b The eRHIC project

2012

e eRHIC: S s -
= Utilises the RHIC ion /E{ECVZ\ \
beams 'N

= [wo 2.45 GeV Energy

. . e Of%
Recovery Linacs (ERLS) o ey 3.05 GeV AN
accelerate the e- beam 04 Gev roe et
' 12.85 GeV
> 6 separate rings 1.3 Gev 1775 Gov
accelgrate the e-up to 20.2 GeV 2265 Gov
a maximum energy of 25.1 GeV .
30 GeV 30.0 GeV |
= 2-stage approach : L
> Stage 1: e 5-10 GeV . - |
& &s first
Stage 2: - 20-30 GeV . \INoY

= Space for new detector \ AP\\S
pOL

at IP12 \

> Possibilities for \ o
collisions in current \_—
STAR and PHENIX IPs
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2012

eRHIC:

= Ultilises the RHIC ion
beams

= [wo 2.45 GeV Energy
Recovery Linacs (ERLS)
accelerate the e- beam

> 6 separate rings
accelerate the e-up to

a maximum energy of
30 GeV

= 2-stage approach
> Stage 1: e 5-10 GeV
> Stage 2: e 20-30 GeV

= Space for new detector
at IP12

> Possibilities for
collisions in current
STAR and PHENIX IPs

b The eRHIC project

30 GeV e*ring

30 GeV ERL
6 passes

" HE ERL passes

LE ERL passes

beam height

- » r . A X [ = It ol x

CENTER OF RING

i
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EL‘ (Very) Brief Recap of Saturation at an EIC

Y2012

20 T T T \\\\‘ T T T T \\\‘ T T T \\\\‘ T T T T T7TT
. —— HERA-I PDF (prel.) Q%2 =10 GeV
- [ experimental uncertainty

16 | | model uncertainty i

- HERA Structure Functions Working Group
| Nucl. Phys. B 181-182 (2008) 57-61

10 103 102 100 xdy 4
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(Very) Brief Recap of Saturation at an EIC

A

16 -

. —— HERA-I PDF (prel.) Q%2 =10 GeV?
] - experimental uncertainty

- HERA Structure Functions Working Group
| Nucl. Phys. B 181-182 (2008) 57-61

saturation
region

In 1/x

|| model uncertainty

e w T 111 \ | 2 2
103 1072 101 Xdy 4 Aqcp In Q

splitting recombination
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In 1/x

20 [
| —— HERA-I PDF (prel.) Q%2=10GeV? |
. [ experimental uncertainty

16 | | model uncertainty

t HERA Structure Functions Working Group
| Nucl. Phys. B 181-182 (2008) 57-61

Y

A

saturation
region
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16

e
| —— HERA-I PDF (prel.)
. [ experimental uncertainty

- [ ] model uncertainty

t HERA Structure Functions Working Group
| Nucl. Phys. B 181-182 (2008) 57-61

Q%=

10 GeV? |

splitting
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