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R B e LHC: largest mass states at large x

- X, =M _gty - For central production x=x|=x

- 12 7TeV ]

M =10TeV Q=M - M=x+/s

N i.,e. M > | TeV probes x>0.1

— Searches for high mass states require precision
N knowledge at high x

— M=1TeV Z' | quantum gravity / susy searches...

- DGLAP evolution allows predictions to be made
- High x predictions rely on

n e data (DIS / fixed target)

— M =100GeV

N * sum rules

"y = * behaviour of PDFs as x— |

Tl e

Log(x)
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- Structure Functions
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do, e’ 1 _ -~ 3
dngz ) 8T X |:§:| I:Y+F2 T Y_xkb; - yzFL:I modified at high Q? by Z exchange
dog, g' T L 2
ddQ®  64mx | M2 10 [Y+ Wy 123005 =J W ] Y,=1x(1-y)
w

Structure functions parameterise proton structure: how far from point-like
- " doy,. et 1 v
or point-like proton: = 7
P P dxdQ* ~ 8mxQ' "

~ _ Like Rutherford scattering
F, o< z(qu. +xq,) Dominant contribution
xF; o< E(X% —Xq,) Only sensitive at high Q% ~ Mz? st O*x 1 d*o*

YO 2om? Y. dxdQ?

~

FL < - xg(x,Qz) Only sensitive at low Q? and high y . . .
One ~ I + Y_XF3

+

similarly for CC analogues:

W5, xW; and W;
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1.and ZEUS

o~

Neutral current event selection:

High Pt isolated scattered lepton

Suppress huge photo-production background by
imposing longitudinal energy-momentum
conservation

Kinematics may be reconstructed in many ways:
energy/angle of hadrons & scattered lepton
provides excellent tools for sys cross checks

Removal of scattered lepton provides a
high stats “pseudo-charged current sample”
Excellent tool to cross check CC analysis

Final selection: ~10° events per sample at high Q?
~107 events for 10 < Q% < 100 GeV?

Charged current event selection:

Large missing transverse momentum (neutrino)
Suppress huge photo-production background
Topological finders to remove cosmic muons
Kinematics reconstructed from hadrons

Final selection: ~10° events per sample

Photon 201 | - Spa, Belgium 5
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HERA- I operation 1993-2000
Ee = 27.6 GeV
Ep = 820/ 920 GeV

J£ ~ 110 pb’! per experiment

HERA-II operation 2003-2007
Ee = 27.6 GeV

Ep = 920 GeV

J£ ~ 330 pb’! per experiment
Longitudinally polarised leptons

Low Energy Run 2007

Ee = 27.6 GeV

Ep = 575 & 460 GeV
Dedicated FL. measurement

Eram Rizvi
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.”HERA Structure Function Data” - I L i \'QSI
N :',;_:::'.f, B = _7 vt Sl (1] ' | <y 72 0 (O, -
Data Set
GeV? pb~! GeV
Hlsvx-mb  95-00 | 5x107° 0.02 | 0.2 12 | 21 etp | 301-319
Hllow Q> 96-00 | 2x107* 0.1 | 12 150 | 22 etp | 301-319
H1 NC 94-97 | 0.0032 0.65 | 150 30000 | 35.6 | e*p 301
S f HERA-I d
H1 CC 94-97 | 0.013 0.40 | 300 15000 | 35.6 | e*p 301 ummary o -! datasets
HI1 NC 98-99 | 0.0032 0.65 | 150 30000 | 164 | e p 319 Combined in HERAPDF1.0
H1 CC 98-99 | 0.013 0.40 | 300 15000 | 16.4 | e p 319
H1NCHY  98-99 | 0.0013 0.01 | 100 800 | 164 | e p 319
H1 NC 99-00 | 0.0013 0.65 | 100 30000 | 65.2 | e*p 319
H1 CC 99-00 | 0.013 0.40 | 300 15000 | 652 | e*p 319
ZEUS BPC 95 | 2x107° 6x10™ | 0.11 0.65 | 1.65 | e*p 301
ZEUS BPT 97 | 6x1077 0.001 | 0.045 0.65 | 3.9 etp 301
ZEUS SVX 95 | 1.2x1073 0.0019 | 0.6 17 | 0.2 etp 301
ZEUSNC 9697 | 6x 107 0.65 | 2.7 30000 | 30.0 | e*p 301
ZEUSCC  94-97 | 0.015 0.42 | 280 17000 | 47.7 | e*p 301
ZEUSNC  98-99 | 0.005 0.65 | 200 30000 | 159 | e p 319
ZEUSCC  98-99 | 0.015 0.42 | 280 30000 | 164 | e p 319
ZEUSNC  99-00 | 0.005 0.65 | 200 30000 | 63.2 | e*p 319
ZEUSCC  99-00 | 0.008 0.42 | 280 17000 | 609 | e*p 319
ZEUS CC ep 175 pb-'  |EPJ C 61 (2009) 223-235
ZEUS CC e*p 132 pb-' | EP) C 70 (2010) 945-963
ZEUS NC e™p 170 pb-! | EP) C 62 (2009) 625-658 HERA-I| datasets
ZEUS NC e*p 135 pb-! | ZEUS-prel-11-003 Combined in HERAPDF1.5
HI CCep 149 pb-' | HIprelim-09-043 (except ZEUS NC e*p)
HI CCe'p 180 pb! |HIprelim-09-043
HI NCep 149 pb"! |HIprelim-09-042
HI NC e*p 180 pb-' | H1prelim-09-042
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http://www.springerlink.com/content/516g4052v8270405/?p=5b0cfbe35b7a43abb353466a5ad91e3b&pi=0
http://www.springerlink.com/content/516g4052v8270405/?p=5b0cfbe35b7a43abb353466a5ad91e3b&pi=0
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- Direct Measurement

\ ‘

)’2 ) Eur. Phys. ). C71,2011 1579
GchFz_? L Y, =1+(0-y)
+
2 1 H1 Collaboration
Since  y=—" Foot Q*=2GeV” | Q°=2.5GeV* | Q°= 3.5 GeV?
SX 0.5 j—i = i .

then measuring cross section at ! ! \%_
fixed x,Q? but different y = Fy 0 _-% - ﬁ :

Use three values of Vs
=318, 252 and 225 GeV

Important and direct method to
access xg(x,Q?)

Eram Rizvi Photon 201 | - Spa, Belgium 8
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H1 Collaboration
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_ | HERAPDF1.0 NLO [] MSTWO08 NNLO

| CT10NLO | JR0O9 NNLO
o ZEUS BB NNPDF21 NLO 1 ABKMO09 NNLO
| | | | | | I | | |
2 10 50
2 2
Q°/ GeV

New HI measurement extends to F. down to Q% ~|.5 GeV?
Good agreement with ZEUS measurement at higher Q?
Model predictions describe data reasonably well

Data can provide new constraints to NNLO models

Photon 201 | - Spa, Belgium



.-Combined HERAD

-

H1 and ZEUS
~ 1.6
N L
7 I 0.002
W n x=0. +
0o L x=0.0002 ﬁ ® HERAINCe'p , . | ,
+b§, I % - ZEUS Systematic uncertainties are p0|r21t-to-p0|nt correlated
I - I Average HI1 / ZEUS data using ¥ °minimisation
12 - @ Allow sys error sources free in fit
: # - Constraint of equal cross sections cross calibrates expts.
1 L Lig®  x=0.008 Different exptl. methods yield different sys errors
i % ¥ Reduce sys uncertainties of both experiments
0.8 ;
o | Data moved to common x,Q? grid for averaging
Sl 1402 data points — 74| averaged measurements
i | 10 correlated systematic error sources taken into account
04 All H1/ ZEUS sys treated independently”
i 3 additional procedural uncertainties are included
0.2 —
I x*/ndf = 637/656
0 7\\\\‘ | \\\\H‘ | \\\\H‘ | \\HH‘ | \\HH‘ | T

1 10 10> 10° 10?

" except 0.5% normalisation uncertainty

Eram Rizvi Photon 201 | - Spa, Belgium 10
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Fyat Medium Q2. |
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£

HERA-I Q? from 2 to 120 GeV?

H1 and ZEUS

- Q*=27GeV?

T

Q*=3.5GeV?

- Q*=4.5GeV?

P “’o.. .o‘

L .. L .l.‘ L L
= o

- AR S o “e---< [ I~

coond vl v el o ol el o el ol ol ol ol sl 3 ol ol vl ol

2 2 2 2 2 2 2

B Q" =6.5GeV" Q" =8.5GeV" [ Q" =10 GeV B Q" =12 GeV
L L L 3 L

{

HHM‘ HHHH‘ HHHH‘ HHHH‘ L LI

HHM‘ HHHH‘ HHHH‘ HHHH‘ LI

HHM‘ HHHH‘ HHHH‘ HHHH‘ L LI

HHM‘ HHHH‘ HHHH‘ HHHH‘ LI

Q’ =15 GeV?

\\\\‘\\\\

HHM‘ HHHH‘ HHHH‘ HHHH‘ 11

- Q*=18GeV?

HHM‘ HHHH‘ HHHH‘ HHHH‘ |11

- Q*=22GeV’

HHM‘ HHHH‘ HHHH‘ HHHH‘ |11

- Q*=27GeV?

HHM‘ HHHH‘ HHHH‘ HHHH‘ |11

- Q'=35GeV’ | Q'=45GeV’ | Q°=60GeV’ | Q'=70GeV’
i HHM‘ | HMH‘ | HHM‘ | HHM‘ 11 i HHM‘ | HHM‘ | HHM‘ | HMHI |11 | \HHH‘ ! \HHH‘ ! \HHH‘ ! \HHH‘ L1l %l \HHH‘ ! \HHH‘ ! \HHH‘ ! \HHH‘ L1
© Q’=90GeV? [ Q=120GeV’ 107 10° 10° 10" X
- - e HERAINCe'p
f f === HERAPDF1.0
7HHHH‘ ! \HHH‘ ! \HHH‘ ! HHH\‘ L1 HHHH‘ ! HHH\‘ ! \HHH‘ ! \HHH‘ L1

10° 10" 10° 10"

X

Eram Rizvi

Photon 201 | - Spa, Belgium

desy-09-158

Joint publication from HI & ZEUS
High precision achieved
Total uncertainty ~1% for 20< Q2 <100 GeV?

Data give most stringent constraints on PDFs

Well described by NLO QCD
Fits will be discussed later..
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"-f.';'.-_HI-gh'Q;Z-NCCI‘T.OSS Sections.” o YR W;'i \‘Q‘S’

\ ,_/’1 :; . .-: =5 _‘. ' . ,." V ,1 , i '. (:'—
H1 and ZEUS desy-09-158
NA
o | ® HERA INC e'p = HERAPDF1.0 ¢'p
z 107 O HERAINC ep —— HERAPDF1.0 ep
+l :E“ L
© L oo 09 9-90-F-eF— x=0.02 (x300.0)
102 - ee-eo o0pgeo—0 x=0.032 (x170.0)
- G Boe g R  x=005 (900 High Q? is the EWV physics regime
- O 008 (a0 See talk of Friederike Januschek
10 - oo oo bo g % x= 013 (:20.0) Precision ~ 2% precision for Q? < 500 GeV?
- o Statistics limited at higher Q? and high x
L M x=0.18 (x8.0)
5 )
1 =
- x=025 (x2.4)
i (]
10" - x=040 (x0.7)
- § Q
o x = 0.65
. | I I ‘ | I | ‘ | I | ‘
10° 10° 10° 10°
2 2
Q7/ GeV

Eram Rizvi Photon 201 | - Spa, Belgium 12



LSRN & AN - i
~. High:Q?* NC Cross Sections ./ . Y7 |' “Q‘S’

H1 and ZEUS HI-10-141 / ZEUS-prel-10-017
NA 2
B <>
Q . ® HERAMIINCE'p (prel) === HERAPDFL0 ¢'p 3
56 - O HERAI+IINC ep (prel) === HERAPDF1.0 ep £
Hb% : e 002 (3000) Combination of preliminary high Q? data
2 0032 (x1700) HERA-1 and HERA-II
1025 —ee e otoeig— x=0.032 (x170.
- .o © 6 000909 —8 x=005 (x90. L
B P o0 Larger HERA-II luminosity
" e e X008 0s00) — improved precision at high x / Q?
10 ? —-9-'—.—0—.-6—5-!-0-—=9£ﬁ x=0.13 (x20.0)
—-—.—o—4—¢-ﬂ-A-—.=e< x=018 (x8.0)
1 = @)
= —TL‘HE—A—A—Q-< x=025 (x24)
~ ="
B 2
I 3
1 éﬂ
10 = x=040 (x0.7) Z
- ¢ s §
:
2 x = 0.65 E
- <
- =
L1 \‘ L1 \‘ I S \‘ m
10’ 10° 10° 10°
2 2
Q7/ GeV
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H|gh Q2 NC Cross Sectlons 72 R ’f ok U’ \.le

ZEUS-prel-11-004

ZEUS

S R e
i \'. Q%575 \_' Q=725 \ Q%875 Q?=1025 |

- . \t. New for this conference
| . ,‘ - e s i A —— 1 NC measurement at high x
1 =120 §  a=ta00 } a’=teso | a%=1950 X reconstruction relies on jets

-
o

Force jets to balance pT of electron

| 3l

4 4
aand - anad samd e a

-

Gives better x resolution

-

-
o

A
o
~
MAaie mEai sl malil
-+ +
=

pre—
>
¥

_B ,'{ Q*=2250 Q*=2600 Q?=3000 Q*=3500 3
& 10" !' .\\ :
a, 0'f \\‘N k\ \ i
O w [ ' ke 1
-g 4 - ‘ + + it + + + + + + + —

107y 1

i 2 ¥ 59 g

% 0°f \‘.\' = . Q°=4850 Q°=5600 =7000 ]
oL 10.) !_ ‘\\’\F\\N 1
~ ol | _1_ . 1

0°F : 1

10° l’ et ¢ go 03 04 06 08 10 i

w0} 2. Q’= 155001 Q% in [GeV?]

i 1 o ZEUS (prel.) e’ P 142 ph'

10°F \ 1 s ZEUS (prel.) ¢'p 142 ph*

107 1 (Integrated/Averaged)

0p i) S — CTEQGD

0 02 04 o0 8 0.2 04 06 08 1 ~——— HERAPDF L.5
X L 68% CL

Eram Rizvi Photon 201 | - Spa, Belgium |4



H1 Preliminary

e 1L Q° = 1200 GeV? [ Q°=1500 GeV? [ Q°=2000 GeV? At high Q2 xFs arises due to ZO effects
- . o, enhanced e cross section wrt e*
Difference is xF3
Sensitive to valence PDFs
Q® = 8000 GeV? Y
xF.=—(6..-6%) = ayxF"”
3 ZY NC NC e/VZ 3
0- N Ll N e N Ll N i N Ll N N ~
i Q% = 12000 GeV? i Q% = 20000 GeV? i Q® = 30000 GeV? — xF. o< E XJ. — X_
L - - m HIe*p NC (prel.) + 3 ( q; ql)
I [ [ —— HI1PDF 2009 <
[ [ . [ 0 HlepNC (prel.) [0
0.5 Q-..o Q [ HIPDF 2009 =
1 H1 Preliminary
X yF'% L transformed to Q2 = 1500 GeV?
3 i
0.8— 1 e HI1 (prel.)
- === HERAPDF 1.0
B o — H1PDF 2009
0.6—
04—
- +
0.2_— =
- o
desy-10-228 0 T

10" X
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- High'Q* CCCross Sections ,© — (0, A = I W)
BN N s = Nl 1Y -

' .- - \ Sy a '. "y L/ARR | 4 y et e
Electron scattering Positron scattering
io A MY dot. G M: Y
cC _ °F W 271, = cC __ ~F w — | = 2
ariai leys > [(u+c)+(1—y) (d+s)} PRI > > [(u+c)+(1—y) (d+S)}
S - o 2 L o 2 L o2 2 [ o2 : | 2 C T Q’=500GeV’ [ Q*=1000GeV’ [ Q*=1500GeV’ | =
o 7 Q* =300 GeV 7 Q* =500 GeV ; Q*=1000 GeV 7 Q*=1500 GeV 8O 1s - o Q= e - Q= e - Q= e =
\5 = c E - E \5 B i B i E
Q15 [ - - . < - - - -
e - - - +o 10 - n -
© 1 = = - © - - - -
z z z z 0s = s s
05 | - = = - - - -
0 :H‘ | \\\HH‘ [ :H‘ | \HHH‘ Ll :H‘ | \HHH‘ Ll :H‘ | \HHH‘ Ll g‘ 0 7\\\\\ | \HHH‘ [ 7\\\\\‘ | \HHH‘ [ 7\\\\\ | \HHH‘ [ 7\\\\\ | \HHH‘ [ g
Q7=2000GeV: | Q=3000GeV: | Q*=5000GeV: | Q=8000 GeV? | O 06 — Q'=2000GeV’ | Q'=3000GeV’ | Q’=5000GeV: | Q*=8000GeV: |
on
n L L L 5 - n L L S
R i i § = 04 — - - =
B B ® B B : B r B B =
i i i i z i i I i 2
05 - N - N E 02 - - - S
- - - - - - - - <
- - i - é i - - - 2
0 7\\‘ [ \\HH‘ oLl 7\\‘ L1 HHH‘ Ll H‘ L HHH‘ L H‘ Ll HHH‘ L m 0 7\\\\\‘ | \HHH‘ [ 7\\\\\‘ | \HHH‘ [ 7\\\\\‘ | \HHH‘ [ 7\\\\\‘ | \HHH‘ [ :
B N 2 1 2 1 C - 102 10" 107 10"
08 17 Q'=15000 GeV* [~ Q*=30000 GeV’ v v 1 n X 015 | Q*=15000 GeV> [ Q*=30000 GeV’ X
06 — - C
: : ® HERA I+II CC ep (prel.) 01 - e HERA I+II CC e'p (prel.)
M - —— HERAPDF1.0 : : ——  HERAPDFL0
- - 005 -
02 - - -
0 :H‘ | \\\HH‘ [ :H‘ | \HHH‘ Ll 0 7\\\\\ L \HHH‘ [ 7\\\\\ | \HHH‘ | \k
- - - - -2 -1 -2 -1
107 10" 107 10! X 10 10 10 10 X
Preliminary combination of High Q2 CC data CC e+ data provide strong dy constraint at high x

Improvement of total uncertainty
Dominated by statistical errors
Provide important flavour decomposition information

HI-10-141 / ZEUS-prel-10-017
Eram Rizvi Photon 201 | - Spa, Belgium 16



. High:Q% CC Cross Sectio

-

Positron scattering

0.4

0.2

0.15

0.1

0.05

HERA- |

ns.
“

—p  HERA-|+|

Significant improvement in measurement precision

r © Q*=500GeV: | Q*=1000GeV* [ Q%=1500 GeV*
7\\\\\ | \HHH‘ [ 7\\\\\ | \HHH‘ [ 7\\\\\ | \HHH‘ [ 7\\\\\ | \HHH‘ [

. Q*=2000GeV? | Q*=3000GeV: | Q*=5000GeV: | QF=8000 GeV>
7\\\\\‘ | \HHH‘ [ 7\\\\\‘ | \HHH‘ [ 7\\\\\‘ | \HHH‘ [ 7\\\\\‘ | \HHH‘ [

- 102 10™ 102 10" 102 10

~ Q*=15000 GeV> X
L +

- e HERAICCe'p

- == HERAPDF1.0

7\\\\\ | \HHH‘ Ll

Eram Rizvi

Reduced QCD uncertainty at high x

04

0.2

0.15

0.1

0.05

Positron scattering

Q% =300 GeV*

Q? =500 GeV?

Q?=1000 GeV?

Q*=1500 GeV*

Q?=2000 GeV*

¢

Q?=3000 GeV*

Q?=5000 GeV>

Q> =8000 GeV*

~ Q*=15000 GeV>

/ L

~ Q% =30000 GeV>

il N

102 10!

Photon 201 | - Spa, Belgium

102 10!

X

102 10!

102 10"

X

August 2010

HERA Inclusive Working Group

e HERA I+II CC e'p (prel.)
=== HERAPDF1.5



HERAPDFI.0

Combine NC and CC HERA-I data from HI & ZEUS

Complete MSbar NLO fit

NLO: standard parameterisation with |0 parameters

Xs = 0.1176 (fixed in fit)
desy-09-158

xf(x,0)=A-x"-(1-x)° -1+ Dx + Ex*)

X8
xu

X~ —

xU
xD

Apply momentum/counting sum rules:

1
J.dx-(xuv+xdv+x(7+xl3+xg)=l
0

1 1

jdx-u =2 jdx-d

Eram Rizvi

HERAPDF1.5

Include additional NC and CC HERA-II data

Complete MSbar NLO and NNLO fit

NLO: standard parameterisation with |0 parameters

NNLO: extended fit with 14 parameters

X8 xg(x)
xU = xu+ xc xut,(X)
XD = Xd+ XS ey (] ()
xU = xit + xc xU(x)

xD = xd + x5 xD(x)

HI-10-142 / ZEUS-prel-10-018

A xPe(1 - x)%,

A, xPw(1 = x)Cm (1 + Euvxz) ,
Ay, xPa (1 = x) e,
Agxr(1—x)",

ApxBp(1 — x)°b.

xs = fsxﬁ strange sea is a fixed fraction f; of D at Qp?

Parameter constraints:
Buv = de

Bubar = Bpbar
sea = 2 x (Ubar +Dbar)

=1 Ubar = Dbar at x=0

Photon 201 | - Spa, Belgium

Q0’ = 1.9 GeV? (below m)

Q? > 3.5 GeV?

2x 10%<x<0.65

Fits performed using RT-VFNS

|18



v

& QCD A}nalvsis (

HERAPDFI.0 central values:
A B C E

Experimental systematic sources of uncertainty allowed to float in fit
Include model assumptions into uncertainty:

Xg 6.8 0.22 9.0 fS‘ ’ mC ’ mb) QZO) szm
xXuy | 3.7 0.67 4.7 9.7 Variation | Standard Value | Lower Limit | Upper Limit
xd, | 2.2 0.67 43 f; 0.31 0.23 0.38
xU | 0.113 -0.165 2.6 m. [GeV] 1.4 1.35@ 1.65
xD | 0.163 -0.165 2.4 my, [GeV] 4.75 4.3 5.0
Q> [GeV?] 3.5 2.5 5.0
0? [GeV?] 1.9 1.5® 2.5d)
2 — 0
X Indf = 574/582 (Q)Q% — 18 Om, = 1.6
®) £ =0.29 @ f =034

Excellent consistency of input data allow standard
statistical error definition:

Ay?= |

In 14 parameter fit:
release Byy = Bdv constraint
allow more flexible gluon

xg(x,0)=A-x"-(1-x)° —A-x¥ -(1-x)”

allows for valence-like or negative gluon at Q¢?

Exclusive jet data required for free s fit
See talk of Krzysztof Nowak

Eram Rizvi Photon 201 | - Spa, Belgium 19



. High:Q% NC Cross Sections,

X Wy N —
H1 and ZEUS
o =
W 1E =
— c < 0.00005, 121 @ HERAI4IINC e'p (prel.) | < o
Q 10 Lee x = 0.00008, i=20 1 Fixed Target En Latest HI/ZEUS combination
o = x =0.00013, i=19
?% - -*:j:.m x = 0.00020, i=18 === HERAPDF1.5 < Uses complete NC/CC data
- P x = 0.00032, i=17
L% 1050 :,% x= 0.0005, i=16 (not incl. ZEUS NC e+p)
° e paeseetett M Excell full ph
- "W x = 0.0013, i=14 xcellent agreement over 1ull phase space
104

.W*“ X=°°°‘:)2(‘:;)13=213_' . Consistent description of fixed target data
. X = : ’ l= . . .

R ERORIINIOOS S x = 0.005, i=11 Strong scaling violations at fixed x
103 x = 0.008, i=10

= large gluon density
W x =0.013,i=9
: x =002, i=8

\.

’ [ 2 W‘m"‘
10 3 ¢ W x = 0.032,i=7
= o 000 000000000000 e o x=0.05,i=6
- o,
10 = CadEs % ' $00 000000000000 x = 0.08, i=5 E
- S x = 0.13, i=4 3
. L x =0.18, =3 2
y  x=025,i=2 é
i M.\N . %
10 ? 4 9 .E
- 17,
- =
2 — &
10 - (] () x = 0.65, i=0 =
= <
- =~
3 =
10 l‘ | \\\\H‘ | \\HH‘ | | \\HH‘ | | \\\\H‘ | | \\\\H‘ | [ m
1 10 10° 10° 10" 10°
2 2
Q7/ GeV
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. QCD Analaysis . 3 ' 87 . VT Q)
SR . LR I.:' ¥ 9]

HERA-| =———) HERA-I+I|

IS
N

Improved precision on PDFs when including HERA-II data
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Comparison of HERA-I vs HERA- I+l fits at high x

Strong constraints on xuy from NC data Q%> ~ 200 GeV?

Moderate constraints on xdy from CC(e*p) data

Final high Q? data for HI & ZEUS will constrain this further

H1 and ZEUS Combined PDF Fit

Q*=10 GeV?

xf

Xg
08 - .
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(HERA T+IT) -

04

02 |

PDFs well constrained with ;s fixed

s =0.1176
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HERA Structure Functions Working Group

Comparison of NNLO vs NLO

For HERAPDFI.0 NLO/NNLO comparison Ay?= 60

For HERAPDFI.5 NNLO & NLO fit use 14 params

S e 1
ST
2
=
-

0.8

Significant shifts observed in all PDFs Ay>=9
Better consistency achieved with 14 parameters
= data are very precise!

H1 and ZEUS HERA I+II PDF Fit

Q*=10 GeV?
—— HERAPDF1.5 NNLO (prel.)
B exp. uncert.
E model uncert.
| parametrization uncert. Xu

HERAPDF1.5f (prel.)

107 1072 10"
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March 2011

HERAPDF Structure Function Working Group
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HERA Inclusive Working Group
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August 2010

The inclusive charm content of proton

can be measured in several methods:

D* decays , impact parameter significance...
Combination yields ~5-10% precision

Data cover wide phase space region
including charm threshold region
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~.Conclusions:
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e Hl / ZEUS combined data reach ~1% precision

August 2010

* These data provide some of the most stringent
constraints on PDFs

o Stress-test of QCD over 4 orders of mag. in Q?
* DGLAP evolution works very well

* HERA data provide a self-consistent data set for
complete flavour decomposition of the proton

* QCD analysis performed in NLO and NNLO

* NNLO/NLO in better agreement with more
flexible parameterisations

* New combination with HERA-II| data provide
tighter constraints at high x / Q?

Soon to publish final HERA-II data
Produce last HERA combined data set
Legacy DIS NC and CC data
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