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Fixed Target Experiments:
BCDMS

HERA Experiments:

[ ] H1 and ZEUS

.
£
g
&
88
Q
e
—

24

XX L1




Q=5 GeV?
E b
=+ LHeC (CGC, 1 fk£')
* LHeC (FSRegge

-
-
C,

-
~

o> »
oo
obe

(=]

(=2

[

3

B

op

84
& by ® on g
ag

&

02 =50 GeV2 19Q

)







Regge inspired dipole: FS04 no sat

Only dipoles with r < r, scatter with a ~ x93 cross-section. Larger
dipoles scatter with a weaker ~ x%%7 cross-section.
No saturation: r, is constant.

Saturation dipole I: FSO4 sat

Only dipoles with r < r scatter with a ~ x0-3 cross-section. Larger
dipoles scatter with a weaker ~ x99 cross-section.
Saturation: r, decreases with decreasing x.

JF & Shaw: JHEP 0412:052 (2004).

Saturation dipole Il: CGC

Dipoles with r < r, scatter with a ~ BFKL cross-section. Larger dipoles
scatter with a constant cross-section.
Saturation: r, decreases with decreasing x

lancu, Itakura, Munier: Phys.Lett.B590:199 (2004); Kowalski, Motyka, Watt: Phys.Rev.D74:074016 (2006).



HERA data

* Some tentative evidence for saturation but it relies
on F, data at Q% below 2 GeV?. See also Kowalski, Motyka, Watt.

 All other data can be fitted using the Regge model or

either of the saturation models.

Q’=15 GeV?

Q’=2.7 GeV?

164 \ \ :
\ \
1.4 \ \
1.2 \ i\
) \ N
] N\ N
w08 X N
\ N 2 2
Q=15 GeV
0.6 1 v\v _
= — , ,
0.4 - Q°=2.7 GeV
UZg s ___ Q’=0.25GeV’ 02+
UL | T LA | VT UL | LR | TrTTTTm T
10° 10° 10™ 10° 10” 10" 10° 10°
X

No saturation

10™ 10°

X

Saturation

107

w’*\ Q%=0.25 GeV?

rm,
10"



W =82GeV P

B =6.02GeV” === FS04 no sat FS04 sat
- FS04 no sat
CGC

— FS04 sat
CGC

ZEUS (e'p)
ZEUS (e'p)

T

T

L
|

T

T

L
|

T T T TTT
Q=0

FS04 no sat, Gaussian
FS04 sat, Gaussian
CGC, Gaussian

o HI
= ZEUS
—— FS04 sat, Gaussian
---- FS04 no sat, Gaussian
CGC, Gaussian

100 100

T T T TTT T T T T TTT |
Q*=3.1 (ZEUS); 3.2 (H1) 5
Q’=6.8 (ZEUS); 7.0 (H1)




D(3)
2

X, F

Diffractive DIS

B H1M<1.6GeV

— FS04 sat b = 6.8 GeV2
- - - FS04 no sat b =8 Gev2
......... CGC b = 6.8 GeV2

R Q%= 3.5 Ge\?
H

1 _ Q@*=5GeV’
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Note 1: low beta region is theoretically uncertain

Note 2: theory does not include secondary exchanges relevant for xpom > 0.01
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Can we see DC(

Can DGLAP be ma

Points: Fake LHeC c
FS04 (1 fb'1)

g|6E'IILé|o|||é||evl2llll'ﬂ'| T




it DGLAP before drawing con

AgxBe(1 — )%
A,(1 — exp|—B, log((zo/zY)]) (1 — :

parameters: A,, B,, A, By, 20, A and C|

11pdf2k for valence quarks and C,

r number scheme M, = 1.4 GeV and

nd Q2 =1.9 GeV?
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Fitting the FS04 LHeC “data” + ZEUS data using DGLAP

FS04
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x g(x)

Fit is to data with Q% < 20 GeV?
(x? = 92 for 92 data points)

=> Consistent with what we saw
extrapolating CTEQ

=> Only the 4 points at highest Q2
and lowest x cause problems

Q? evolution of FS04 and CGC is an
extrapolation of the fit to HERA data.
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Fitting the CGC LHeC “data” + ZEUS data using DGLAP
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CGC Fit is to data with Q? < 3 GeV?
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yeam energy from 7 TeV down to 450 G

FS04
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Q? = 13.5 GeV?

Q* = 13.5 GeV?
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Conclusions

e Saturation effects may well be present in HERA data but
there is no evidence within the perturbative domain.

e Saturation models which fit the HERA data lead to
predictions for LHeC which cannot be “faked” by DGLAP

evolution.

e It would be very important to measure the longitudinal
structure function.

e Other observables would also provide a handle: heavy
quark structure functions, DVCS, exclusive vector
mesons, diffractive deep inelastic scattering.



