ction and pci-se QCD measurements at
HERA

Rencontres de Moriond QCD 2012
M.Kapishin, JINR
on behalf of the H1 and ZEUS Collaborations
» Jet cross sections in DIS and yp and a (M)
* Jets in HERAPDF fits

* New charm data in DIS

« Combined diffractive cross sections
* Tests of diffractive PDFs with dijets in DIS

» Diffractive heavy vector meson production

M.Kapishin Diffraction and precise QCD 1
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Inclusive and Jet production in DIS

* Inclusive LO DIS: o~ q(x, )
* High Py Jets in the Breit frame in LO DIS: 0;~ ag(H,)-(C4a(X, Me)+Cq(X, Hy))

» QCD fits to inclusive NC and CC DIS data: a, and gluon PDF are
strongly correlated, sensitivity to gluon in NLO via scaling violations

- Jet data are sensitive to a,and gluon PDF already in LO

=» Combined inclusive DIS and Jet data reduce correlation between ag
and gluon PDF

M.Kapishin Diffraction and precise QCD 2
measurements at HERA



I — .
Jets in yp

Direct photo-production Resolved photo-production

X X
Xy q Xy q
Xp g Xp g
——— . > X () X
~G82 .....082

« Q2%~0 GeV?, hard scale — P jetin lab frame
« Direct sensitivity to ag, gluon and photon PDFs
« n-jet production in LO ~a "' (direct) and a," (resolved)

* X, distinguish between resolved photon (x,<1) and direct
(x,~1) photon processes

M.Kapishin Diffraction and precise QCD 3
measurements at HERA



T —
-.; Jets in DIS at high Q2

Trijet Cross Section H1 pl’e|-1 1 '032

150 < Q2 < 200 GeV?

«% 10-1__ e HL Data(prel.g %: 200<Q" <2008V L=351 pb-1
“ e |y —— * Inclusive jet, 2-jet, 3-jet production
S ppmnay TS b * 1% jet energy scale uncertainty

8 91 32T>[Ge\/] 8 910 EgT>[GeV] ® fIrSt dOU b|e-dlﬁerentla| 3'Jet

T svgmer| T 0T TR measurement at high Q2
o o - data are well described by NLO
| ful —— calculation with p 2= (Q2+P+?)/2
e 10 EgT> (Gev] T8 10 ng> (Gev]
«glo-s% 700 < Q* < 5000 GeV? "-’%10'55‘ 5000 < Q” < 15000 GeV’ 3-Jet GS(MZ) = 01196 +/— 00016(exp)
e S +0.0055
+/- 0.0010(pdf) 0.0039 (theory)
%10‘5; T % * e
L sutmn s - 3 *-H — theory uncertainty dominates
<P;>[GeV] <P;>[GeV]
M.Kapishin Diffraction and precise QCD
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I ——

(pb/GeV)

jet
T

do/dE

a. from Inclusive Jets in yp

\‘\ ZEUS T ‘ L ‘ L ‘ T ZEUS-pre|-11-OO5
6 _ n ] L ]
10 - zeus(re)300pp” < * 1% jet energy scale uncertainty
105 — NLO (ZEUSSIGRV-HO) | _
L 1 e large P; accessible
Q*<1Gev ]
104 0.2<y<0.85 E . . .
| e running of a;, measured in a single
3 _ ] : : .
10 U=Pr - experiment at high Q%> and in yp
2 _
10 2<nja<2.5 E ZEUS
(szoo) E 5w 7\ T T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ]
10 = 3 0.22 - ZEUS (prel.) — QCD 5
PO A\ | o NC DIS 300 pbt ]
1 = Lenters 0.20 - /// corr. uncert. th. uncert. 5
Al x00 -3 o photoproduction 300 pb™ 1
10 ¢ E 0.18 -~ corr. uncert. th. uncert. N
27 -1<n®<0 ) ] i
10 = ) o<n<1 = 0.16 - 5
g : . 010 1 i
10 -3 i jet ener gy scale uncer tainty ] i g %%%%%’!{{me
" 7] theoretical uncertainty 0.14 - WWW%%%W%%”" .
T R I R NI R R A B B B R S N A B AR BB B - ””“”"Mm#ﬁ{%%m%%%%%%?
20 30 40 50 60 70 80 90 0.12 ; il |
Ja " 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘
E; (Gev)

10 20 30 40 50 60 70

E (Gev
a(M5) =0.1206 :"00..00(92223 (exp.) :FOOOOOO;GSZ (theory) r (GeV)
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I@ Combined PDF and a; fit

 PDF fit of inclusive DIS data: free ag leads to very large  H1 prel-11-034
uncertainty on gluon density ZEUS-prel-11-001

* including jet DIS data dramatically decreases low-x gluon
uncertainty

H1land ZEUSHERA I+II PDF Fit H1land ZEUSHERA |+l PDF Fit with Jets

— b — b
3 : _ S 3 , TR
free ag, no jets Q'=10Gev’ e free ag, with jets @*=10Gev? g
8 8
08 —— HERAPDFLS5f (prel.) = —— HERAPDFL16 (prel.) =
: freea (M) 081 freea (M )
I oxp. uncert. a I exp. uncert. a
[ ] mode uncert. XUy 3 [ ] model uncert. XUy 8
06 [ parametrization uncert. % [ parametrization uncert. %
= =
S S
0.4 g B
i i
o E
02 & &
: 3 :
z z
20'4 10° 10? 10? 1
X
M.Kapishin Diffraction and precise QCD 6
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D HERAPDF: a (M,)

. H1and ZEUS (prel.) H H1 prel-11-034 ZEUS-prel-11-001
T sk HERAPDFLSE \§ H1 and ZEUS (prel.)
e —HERAPDF1.6 /s _
s — exp. uncert. §
; HERAPDF1.6 L, T thuncert |5
§ Prelimipary @ mEEmEEEEes =
: H1 high Q2 norm. k. multijets . g
3 Eur. Phys. J. C65,363{2010)  cemeemeess s
% H1 low Q? k, multijets o E
0 £ Eur.Phys.J.C67,1(2010)  CToomeeoememmeeeeee 5
of14 0116 0118 12 k 6124 0126 ZEUS incl. k, jets 96-97 , 2
ag(M,) Phys.Lett. B 547,164 (2002 e g
. . ZEUS incl. k. jets 98-00 2
inclusive DIS inclusive DIS Phys. Lett B649,12¢2000) 7T g
+ i World
data Only Jet data S. Boerthke,a::'r:g;.d.CN-, 689 (2009) | g
w

=» adding jet DIS data reduces S SO L W

0.11 0.12 0.12

correlation of a, and gluon PDF (M)
a(M,)= 0.1202 +/- 0.0019 (exp+mod-+hadr) T9:0945 (scaje)
-0.0036
M.Kapishin Diffraction and precise QCD 7
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@ Cha

%

Charm |n DIS with D

H1: EPJ C71 (2011) 1769

New precise HERA D* data .
iy . ¢, - -11-
are sensitive to different ZEUS-prel-11-012
schemes of HF treatment ab _
_ F.c¢ from D* in DIS
Massive charm FFNS NLO —~ ZEUS
better describes D* than o e 0= 65 Gev eepee T qremcer? |
massless ZM-VFNS 04 | : .
*in i 3 ]
T 2r . oDISH1 data . 0z éi T iié . ¥g$ ]
Z H1 £4%24 ZM-VFNS (CTEQE6M) ] I a N ]
g 15 = HVADIS (CT10) P 0 e -
B - . Q°=35Gev’ Q=60 Gev? Q2=120GeV :
o = 04 % T }g T
5 - i iég % %
- e g - 0.2 B -1 ? -
. T o : L i{,
£ 3¢ T O [HHF— P sl ‘2 =
o 2% i i Q%=200GeV? Q*=400Gev? |10 10 Y
1 . . 0.4 } -+ — @ ZEUSD* (prel.) 357 pb™
0 A ! . ‘ i ; i l é + £ 1 = ZEUSD" (prel.) 323 pb™
01 02 03 04 05 06 07 o2 L T 1 6 HERA comb. (prel)
y I ?: HERAPDF 1.0
0l il il ol il S
0% 120° 107 10" 10 107y
M.Kapishin Diffraction and precise QCD 8
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I —
Diffractive DIS at HERA

HERA: ~10% of low-x DIS events are diffractive with no color flow

between hadron systems Y(p) and X
=>»Probe structure of color singlet exchange with virtual photon

Selection of diffraction Diffractive DIS

Momentum fraction of e
color singlet carried by e
struck quark

= Large rapidity gap
between leading proton
and system X (limited by

p-diss systematics) = * . 0’ D
X 0°+M,°
= Proton spectrometers 1P X «
(limited by low , - . >
acceptance and p- x, =3 (p-p) _Q°+M, Rapidity | W
tagging systematics) q-p Q" +W?* | (Xp) gap
Momentum fraction of P -, P 7
proton carried by color ™~ M
singlet exchange (t) Y
Squared 4-momentum
M.Kapishin Diffraction and precise QCD transfer 9
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O

0. 03): H1 FPS vs ZEUS LPS

O H1FPSHERAI

0.09<|t|<0.55 GeV?

HERA Diffraction Working Group

O ZEUSLPS
$=0.0018 0.0056 ' 0.018 ' 0.056 ' 0.18 0.56
0.025F Xip= + + -
0.0009 oo a Dﬂn Opg
00005 ‘
0.025 F ¥ i 1 ]
I . ot DEB\ DU?EO OD\BOS I
050085
0.025 | - - ]
‘ L nag g88°° uen‘uoeg‘ ofo8o o
0 0.016 ‘
0.025 | - o - ¥
o©° L 68 Duuu5° gBoBo ¢ 8o o
O 0.025 T T T
0.025 | 1 1
0 I I DBB\ DBU\BO OE‘BUO I \aooow : OO‘ o
0 0.035 ‘
0.025 | ]
00 000°° 0000 oa® 2 og @
O b05 1 1 § 1 1
0.025 F s ¥ o + : ]
no DEBO uggu Uggug § go § §
0 0.075 T T § T T T T T
0.025}_ o2 P 235 O 35 3 5
' o ol g @b ol od
O bog 1 1 1 1 1 1
| =] u]
0.025 i L0 oo o9 o
10 10° 10 10° 10 10° 10 10° 10 10° ) 10 1022
Q° (GeV?)

H1 prel-11-111, ZEUS prel-11-011

M.Kapishin

Diffraction and precise QCD

July 2011

Proton Spectrometer data in
0.09<|t|<0.55GeV?

Q?-dependence in (B,xp) bins

 H1 FPS norm. uncertainty 4.5%,
ZEUS LPS norm. uncertainty 7%

H1/ZEUS: =0.91 +/- 0.01(stat.)
+/- 0.03(syst.) +/- 0.08(norm.)

=» Reasonable agreement of
H1 FPS HERA-2 and ZEUS LPS
data in shape & normalisation

=» Combine H1 and ZEUS cross
sections to extend phase space
and reduce uncertainties

10
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e
b
)

" 0.06): H1 FPS vs ZEUS LPS

A detailed look to the combined data

O MIFPSHERALL @ HERA(prel) First combination of H1 and ZEUS
Ll ZEUSLPS 0.09<|t|<0.55 GeV’ _ _
e —————————————————————3 diffractive data
% 012|  x,=0.016 B=0.018 (x 6) R
< 12 =»Combined results from proton
0.1 | spectrometers
0_08:, f =>» Consistency between data sets
005l % : =>» Combination method uses iterative x?
| % E |2 minimization and include full error
’ B=0.056 (x 3) |[= _
0.04| % % 18 correlations
oozi } % i =018  [§ =» Two experiments calibrate each other
o v & © B8 £ 1S resulting in reduction of systematic
ol o ‘ __1¥ uncertainties

10 102
Q? (GeV?)

H1 prel-11-111, ZEUS prel-11-011

=» combined data have ~20% smaller uncertainties with respect to H1 data

M.Kapishin Diffraction and precise QCD 11
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Central Jets in DDIS with tagged proton

.
P b
N
N
o
I\ |
| 2}
Sz y/
2
,/
= e

FPS X|P<O11 p*T1>5GeV7 VFPS 0009<X|P<0024’ p*T1>55GeV,
2 central jets VFPS DIS Dijets
2 H1 Preliminary '8_ 80 H1 Preliminary
~ 800 ~ i e H1 Data (Prel.)
N& t:;pf:p%tzépre") < &= NLO DPDF Jets 2007 (x 0.83)
Q 600; “NLO DPDF Fit B / 1.23 -Bl 60 .
g | ©
400/ | © a0 C
200;« ) 20: i .
f | f
2 F i T B S R
v 15 Edm . : 0——
0t s —— 0 0.2 0.4 0.6 0.8 1
0 0.5 1 ZIP
Z
DESY-11-166 " H1 prel-11-013

=>NLO predictions based on DPDFs H1 Jets an H1 Fit B describe
central dijet production in DIS with tagged leading proton

M.Kapishin Diffraction and precise QCD 12
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Diffractive Vector Meson production

pPQCD: simplest approach — 2 gluon
colorless exchange

o_}—.—
8 8 ) 14 T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
9 g a ® [ ZEUS 96-00 (120 pb™) A §ZEUS 94
»(P) g9 % ® pZEUS 94 A ¢ ZEUS 98-00 i
el p(P) o 12 ® pZEUS 95 A ¢ H196-00 -
= O p H196-00 B )iy ZEUS 98-00 i
o * DVCSZEUSLPS (31pb™) M JhyZEUS 96-97
% DVCS H1 96-00 O Jhy H1 99-00 N
% DVCSH1 g5 Y ZEUS (468 pb™) 1

)
B
] (o] o
T ’Pls—.-o—r\\\

Q0Q00RO
Q0000

: r Wp*k N
B Yy : :J- = 0
{ F i
b. IS a rTIIeasure. of tranlsverse R T —: B0 100
size of interaction region Q*+M2, (GeV?)

Y(1S) photo-production
b— 43+17 +05[Gev 2]

ZEUS: DESY-11-186

M.Kapishin Diffraction and precise QCD 13
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I@_I-Dei—f?r—active J/w photo-production

« Simultaneous measurement of elastic and proton H1 prel-11-011
dissociation J/y photo-production as a function of tand W, ,

Elastic J/yv Photoproduction

< H1 Preliminary * Reduced proton energy run —
o
2 o ® 1 data V3318 G ol extend data to lower W, ,
oy F — Fit do/dt < e
e b=5.77+0.19 GeV
';’ 10 ; _ Elastic J/v Photoproduction
£k bt i 2 100~ H1 Preliminary |
85 g I
= - @ H1dataV\s =318 GeV (prel.)
1 }-‘ 80— M H1 data Vs = 225 GeV (prel.)
g Q2 < 2.5 GeV? e E — Fito o< W?, 5= 0.81+ 0.08
L .40.<‘.N7p|<.1196?\,| R B B T 60—
0 0.2 0.4 0.6 0.8 1 1.2 C
-t [GeV?] -
a0 Q? < 2.5 GeV?
Proton Dissociative J/y Photoproduction B 4 It/ < 1.2 GeV?
< I 20—, A A H1HERAI (Jiy—py), 5 =0.75+ 0.04
> ~ i
3 (1-bt/n)n H1 Preliminary 6 A Fived target
3 . - T T T T T S S S
2 8 et o e T e R | R
=~ 10l b =1.52+0.16 GeV> W, [GeV]
2 g n=43+09
[ pQCD: 1
>
e 202 )x - 2P Qh=—(Q*+M3 +t)
° 0-L oC as (Qeff) |X g(x"Qeff )l Qe“ 4 Q M\ ltl
1| 9*<2.5GeV*
F 40<W, <110 GeV
r M, <10 GeV 5
PRI ST N SR S SR SN EN SN SO SN T SN TN SN SR NN ST SR ST S N S S N - .
0 1 A o(w) « W? ; & ~ 0.8fastrise with W
-t [GeV?]
M.Kapishin Diffraction and precise QCD 14
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* Inclusive multi-jet data in DIS and photo-production provide stringent tests
of proton PDFs

 NLO QCD fit of inclusive DIS and jet cross sections from H1 and ZEUS
provide simultaneous determination of PDF and a (M)

» Jets dramatically reduce correlation between gluon PDF and a (M)
* New precise charm data are sensitive to schemes of HF treatment

 HERA provide diffractive DIS data sensitive to structure of color singlet
exchange.

» First combination of H1 and ZEUS diffractive data with tagged proton
give consistent results

» Diffractive PDFs are tested in dijet production in DIS with tagged proton
» New results are obtained on t and energy dependence of heavy vector
meson photo-production

M.Kapishin Diffraction and precise QCD 15
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M.Kapishin
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Inclusive and Jet production in DIS

e e’

o

DIS processes in the Breit frame: 2xP +q =0

T "

only EW

coupling s < s
QPM processes Only hard QCD processes generate
generate no P large P+ in the Breit frame
M.Kapishin Diffraction and precise QCD
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T —
Charm mass as PDF fit parameter

=>» Study sensitivity of PDF fit to m_ value H1 prel-10-143
ZEUS-prel-10-019
PDF fit to inclusive DIS PDF fits to inclusive DIS + charm
H1 and ZEUS (prel.) H1 and ZEUS (prel.)
~  680r 1 = N
= C mr**(opt)=1.308  0.100 GeV. 1115 2 12001 HERAPDFL1.0 + F5*(prel.) =
660? i N\ — RT standard ;
. HERAPDF1.0 ] b S RT optimised 3
640~  RTstandard E 111 [ T A 2
6200 © smamipain 2 E 1000 i ls
i -1.05 i : cc s
600} . F 2*F; S e
T e B BN
560/ i :
N ] 0.95 L '“:.!‘l\,.... :,‘::
540; E 600 [ 111 R | %
G20l b1 120,19 1.2 1.4 1.6 1.8
12 13 14 15 16 1.7 1.8

e | Gev mz> | GeV

Little sensitivity to m_ strong dependence on m,

« Optimal m_ depends on HF scheme in PDF fits: m, =1.26-1.68 GeV for
ZM-VFNS and GM-VFNS (RT:-MSTW, ACOT.CTEQ)

M.Kapishin Diffraction and precise QCD 18
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D 'NLO PDF fit to NC,CC,F.S,F, ,jets

HERA I+l1 inclusive, jets, charm PDF Fit H1 prel-11-143
< 1 ) . ZEUS-prel-11-010
j Q%= 10 GeV

June 2011

—— HERAPDFL1.7 (prel.)

B exp. uncert.
|| model uncert.
[ parametrization uncert.

Xu,
06 Y.
e S HERAPDFL1.6 (prel.) ,

047 xg(x0.05)

* 14 parameter fit of gluon PDF
— more flexible at low x

. 0= 0.119, m,= 1.5+/-0.15 GeV

* Gluon PDF decoupled from ag
and m,

0.8

HERAPDF Structure Function Working Group

-

10" 10° 10? 10"t

X

* NLO QCD fit to NC and CC cross sections, F, jet and
charm data gives consistent picture of the proton

M.Kapishin Diffraction and precise QCD 19
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B Selection of diffraction at HERA

Large rapidity gap (LRG) between  proton Spectrometers (PS)

leading proton p and X y
‘E'Emi R —j 'BT?' 'lml I”ml;l — TT.TJ-I_:I — IIL“II‘IB:“Il - I’m
”max IXPI F;JIS‘T T — I‘TI uTuT| |_|1|_| — T |
g
: H1 FPS + ZEUS LPS  x,=1--%
€ = S wil =5l P +H1IVFPS E,
| 1VIY 4 free of p-dissociation background

4 x,p and t-measurements
O access to high x range (IP+IR)

O high statistics, data integrated over W low geometrical acceptance
t|<1GeV? HERA-2:

[ p-dissociation contribution > H1 FPS detector upgrade
d limited by systematic uncertainties = 20 times higher statistics than

related to missing proton collected at HERA-1

2 LRG and FPS methods have » H1 VFPS has high acceptance
different systematic uncertainties

M.Kapishin Diffraction and precise QCD 20
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Diffractive Reduced Cross Section

~ (

I\/IY D

D(3 D4
o, ”:jar “dt

d'o Arrar’

dpdQdx dt  AQ°

(1-y +y7>af’<‘" (8,Q% X,p. 1)

y2 D(4
O_D(4)_FD(4)_ m (4)

} Relation to £, and F,”:
My

f i 21—y +y?/2) -

~ F,” at low and medium y

— integrate over |t|<1 GeV?to compare PS
results with LRG and diffractive PDF predictions

* F, directly related to quark density in proton ¢ F, only non-zero in higher

« dF,/dInQ? (scaling violations) sensitive to

gluon density

M.Kapishin

order QCD - independent
access to gluon density

Diffraction and precise QCD 21
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"Diffractive PDFs: H1 vs ZEUS

« Fit B and Q? dependences at fixed xp

» Parameterize quark singlet and gluon PDFs
at starting scale Q, and evolve with Q? using
NLO DGLAP

* Proton vertex factorisation assumption to fit
data from different x, with complementary
B,Q2 coverage

* Inclusive diffractive DIS cross sections constrain quark singlet and gluon
(via scaling violations); Dijet DIS cross sections constrain high z gluon

z-singlet(z)

< 1 o [T T T T T o [rrrrTrTrTr T T
g L. Q?=6 GeV? 1% | Q2= 6 GeV?
0.2 S H1 04T — zeus pPoF sy ] —— ZEUS DPDF SJ ]
= 038 gluon i exp. uncertainty ] 0.6 exp. uncertainty i
N 2_ 2 b == ZEUSDPDFC 1 - - = ZEUSDPDFC
_ 1,°>=90 GeV 003k ]
0.15 .
0.6 1 [
0.4 -
0.1 04l 0.02 |-
singlet N NS ‘ i s
0.05 1°=90 GeV* 0.2} 0.01 021 ———
g ) SN EI M PRI 0- L 0: 0 [ 1 IR -
02 04 06 08 62 04 06 08 0 02 04 06 08 1
z z z
M.Kapishin iffraction and precise QCD 22
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& "Diffractive PDFs: H1

* Recent ZEUS DPDF fits to inclusive LRG
& LPS & diffractive Dijet DIS consistent with
previous H1 DPDF fits up to normalization

vs ZEUS

ZEUS

Q*=6GeV?
—— ZEUS {prel.) DPDF C Incl

= = ZEUS {prel.) DPDF C Incl FFNS.
- --H1-2006B » 0.81

iR

0.04}
0.03
oozfy 7

0.01F

factor in data - T e L e T
! " Q'=80GeV? R " Q=200 Gev?
ZEUS 0.04 b D.M_ -
1.2 i
'“13 - Gluon Momentum Fraction 8 T T ! MR )
N L JONMSAZALE ] o —— ZEUS DPDF SJ 1 e e ool
E B 0.65 - exp. uncertainty — ; ;
2 r i 1 emp 001
+ D.a I T ; 1 1 1 1 E 1 1 1 1
§ m i ] % 02 o4 o6 08 1 T 0z 04 06 os 1
: 0.6 s 0.6 - 7 ZEUS
B oal I . JaIronssey T30
o 04r H1 2006 DPDF Fit A I AL S ek boi R o-mc
Soa B fmEm . o R |
- [ exp.+theor. emror . B ’ [, [
- 2 3, L
N [ -=- H12008 DPDF FitB 10 10° o oAL
o 2 Q" (GeV?) oz el 02 .
N 10 10 : - S
e Q* MGeVN ) o

* Overall ratio of gluon to quark density is 70:30
(H1) or 60:40 (ZEUS) =» similar to inclusive
PDFs at low x NP B831 (2010) 1
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& "Diffractive PDFs: H1 vs ZEUS

_ X,=0.003 _ X,5=0.01
® ‘ ®
o ® ZEUS LRG 99-00 (@] & (b)
o —  ZEUS DPDF SJ o )
o - - ZEUS DPDF SJ (extrapolated) e 103l .o $=0.008 (k=10)
X 10°F - Fit B (x0.81) X :
o™ --- H1 Fit B (x0.81) (extrapolated) ™ . =0.013 (k=9)
o ®® B=0027 (k=7) *
=0.02 (k=
,../.' B (k=8)
- B=0.043 (k=6) 10 2| o
o B=0.032 (k=7)
| e o®
v 3 B=0.067 (k=5) "f
= = e -
. ' .~ $=0.05 (k=6)
B} _ 10 | &% 0,08 (ke5)
‘ ®  B=0.107 (k=4) e  B=0.08 (k=5)
L4 .’/ 1 2 -
1 e p=0.167 (k=3) ] $=0.13 (k=4
B=0.267 (k=2) 1 B=0.2 (k=3) ]
p $=0.433 (k=1) B=0.32 (k=2
- o ®
10 10 %0 . W
B=0.667 (k=0) 10 ‘ ces [3_0;5). (k=1) |
S (P Y
soovve 20y $=0.8 (k=0)
- -2
10 - 10 L !
2 2
10 10 10 10
2
Q* (GeV?) Q* (GeV)
M.Kapishin Diffraction and precise QCD

= H1 DPDF Fit B and ZEUS
DPDF Fit SJ predict somewhat
different behavior at low Q2

-=>» fits reflect difference in
normalization of H1 and ZEUS
LRG data

= need to understand
differences in H1 and ZEUS
LRG data sets to combine
them and perform a QCD fit

= most of H1 LRG data
(1999-2000 HERA-1 and
HERA-2) are still preliminary

24
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D F,Pand F, P structure functions

8 H 1 extrapolated Fit B 7 ‘\ba extrapolated Fit B -
= 008 ! . H1 Collaboration _, H1 Collaboration
o Q%=4GeV' o Q%=4GeV R 20
x RD - | W L H1 data
a%o. - —— H1 2006 DPDF Fit B R [ @ x,=0.003
L:& 4 I extrapolated Fit B L O X = 0.0005
C ___ RE(FitB)
o T 4 1 0_ R(H1 2009)
i - r ®
of FH : i — \iL
L H1 data 0 -
<« - O X, =0.0005Q°=11.5 GeV* L
o o e~ T W x,=0003, Q’=4GeV’ L
< 005p . — e 2 o x. =0003 Q°=115Gev:
a - BT ! 2 r 2 2
= } L L A x,=0.003, Q*=44GeV L @’=11.5GeV? Q* =44 Gav*
N - " L L PR R | L " L L PR T
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