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HERA at DESY

26.9.2011

HERA-II

+ e beam : 27.5 GeV

<4 p beam : 920 GeV

+# Centre of mass E : 318 GeV

«# H1 & Zeus : General Purpose
Detectors

<+ HERA-II upgrade:
Increased Luminosity
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Polarized Lepton Beam

'(Mean Polaraization,
P_~30-40%)
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Deep Inelastic Scattering (DIS) 26.9.2011

(Charged Current & Neutral Current)

ot ¢t DIS Scaling Variables :-

~ Q?: Four momentum
transfer ( probing power)
Q> =-(k- k) = -q°
= X : momentum fraction of struck
quark)
X =Q?/2k.p
= Yy : inelasticity
y = p.q/p.k
< S : centre of mass energy
Neutral Current (NC) s = (p+k)?
Y, Z exchange :ep --->eX

- related as
Charged Current (CC) Q°=s .X.y
W+ exchange : ep ---->vX

= — 1 — n - | » » 17 ) 3
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DIS & Proton Structure 26.9.2011

Neutral Current Cross-sections

d’ gt P 2 3 8 §
NC; — 27w4 Y,.F,¥Y_xF,—y°F,|
dxdQ xQ — —

—> FZ = FZY +K(_Ve iI:)eae )FZYZ +K2(V€2 +ae2 iPeveae )FZZ)

—> xF, =K(—a, ¥PV,)xF)” +K*(2v,a, = P,(V? +a?))xF})
where
{F),F) E}= Z {e;,2e v V. +a}x(q+q)
(< 2T Sega,v,a,)x@ -

q
mJstEl bl ncaL

+ Dependence on P_allows W . RCAL
to study Assyemtry directly (A) | HE N |

* e+p & e-p xsec difference allows T L]z [l
to extract XF3 FCAL I~ " T-‘ilactmn

# NC xsec linked to all quarks
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DIS & Proton Structure 26.9.2011

Charged Current Cross-sections

# W bosons interact with
(right) left handed (anti-) particles only
# CC xsec depends on P_

% CC xsec linked to valence quarks direclty '. ..i"

. e e 2011 Binal S
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DIS & Proton Structure 26.9.2011

HERA-1

#* 1992-2000 efficiency runs o H1 and ZEUS

wet+p ("'100 pbl) & e-p (15 pbl) Fji: L ooz | F™2 e HERAINCEp
data analysed by each experiment ¥ &'-;c&f e

#6.107 — x — 0.65 2 LA

7%0.045 — Q2 — 30000 : . t_i #ﬁ;ﬂ =0.008

#0.005 —y — 0.95 f ¥& w7

[T @l _rp.. i'f - I}Mﬁ;‘%’# x=0L032
*Low Q2 data : sea & glouns O st

| 4 & | :Ei RR LV o *? x=0)
#High Q2 : valence quarks . g ? -
02 5!’&%& E, Llli i x=01.25
3 L & o
: _.F
| “' ) ) ::;’ I GeV?

_ H1 & Zeus combination : More precise
Low - Q?: P.Kaur Slides
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26.9.2011

DIS & Proton Structure

HERAPDF1.0

Standalone PDF Fits
B SR T H1 and ZEUS

1
.-;" 2 . 1~
k Q_ = I“ (-;911-2 :; 3 4 2
Q*=10 GeV
\
— ZEUS-JETS Fit
0.8 | I : i
|:| total uncert. 08 - — HERAPDFL.0
\‘.._ xu, | l - exp. uncert.
H1 PDF 2000 N . - .
2 4 ) 1 l model unecert.
0.6 Bl . uncert. ;_
[ total uncert ~ NN parametrization uncert. LU
xg (= 0.05)
04 \'\\\\xg (= 0.05)
N
-
02 =
xS (% 0,05)
0 =
11 I 1 1
10 10 10 10 1
X

More on HERAPDF's K.Lipka slides

7 Cobination data : less uncertainities
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DIS & Proton Structure

HERA-II

# 2004-2007 runs

26.9.2011

H1 and ZEUS

% e-p (~170 pb-1) & e+p (135 pb-1) Tw

data analysed by each exp. WG
* Polarised e- & e+ beams 0
~30-40% :

=> MORE LUMInosity

® HERA I+IINC e'p (prel.) === HERAPDF1.0 e'p
O HERAI+IINCep (prel.) === HERAPDF1.0 ep

- ‘.

o 0—9-9-99=9—= x=002 (x300.0)

0 @ 00 00— x=0.032 (x170.0)

000 0-00-0—9—R x=005 (x90.0)
. H‘+‘—°—°—9-2. x=0.08 (x50.0)

o (o]

0o 5_0_0_0_‘_9_.\‘ x=013 (x20.0)

o O

) E o9& uiL._._g_g_\ x=018 (x8.0)
& POLarised beam . 2
- g8 o4 ee8e0 o —g—g O x=025 (x2.4)
June 2010 : H1 — ZEUS combination oL ol -
(preliminary) T T~
ei p — ///;\\\ _2: §I§I ﬁ iJ—E——i—-ﬂ x=0.65
10 -
o8l Y, E,FY x Fyl
~ - | \ L]
S 10 2 10 3 10 4 10 >
Q% GeV*

ZEUS e+p NC high-Q2 data Il not included here
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HERA-II High-Q2 data in hand 26.9.2011

H1-prelim-10-141 & ZEUS-prel-10-017

H1 and ZEUS H1 and ZEUS
o~ S
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F E 10 10" 102 10! 0.8 — Q’=15000 Gev? [~ Q*=30000 GeV> X
015 | Q*=15000GeV* [ Q*=30000 GeV> X L [
F E 0.6 [ -
F f F L ® HERA I+II CC €p (prel.)
01 — e HERA I+II CC e'p (prel.) 04 I r
B B F F =—— HERAPDF1.0
. . = HERAPDF1.0 r r
0.05 - 0.2 [ -
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CC data sensitive to the valence quarks direclty
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July 2010 : HERAPDF1.5 26.9.2011

High -Q° CC & NC data

#* Reduced Parametrisation uncertainties | HImdZEUSCombined PDFFt
(whole of HERA | and HERA I high@? % | TR
data included in the fit) . ®

# CC xsecs is a powerful probe to the s |
flavor specific Parton Distribution | E AP ey

0.6 - ‘ (HERA I+II) B

Functions (PDFs)
7# NC xsecs are sensitive to all flavors

Not included:
#* Zeus e+p (135.5 pb™) NC Prelimimary .. —
ZEUS-prel-11-003 X

HERA Structure Functions Working Group

= < L= a - 7| » )0 ) 10
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ZEUS-prel-11-003 26.9.2011

doldx & doldy for - & + P_

ZEUS ZEUS

% [ T T i % [ T T E ARLU " ik A é E T
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F e*p(78.8pb™) ] - e’p(56.7pb”) ] 1= e'p(78.8pb™) 5 1 e'p(56.7pb") L=
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Completes the high-Q2 inclusive analysis
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26.9.2011

HERA @ Electroweak scale

NC & CC cross sections

HERA I &l
f‘q-‘ E T 1 I T T T T T T 111 T T |_
3 %, & 1 NG 9407 (prel) ¢~ NC & CC Cross sections
v = g v H1e'p NC 94-07 (prel.) 2 __ 2 2
= ﬂ*ﬂ, o ZEUS e'p NC 06-07 (prel) ] Comparable at Q mz 1mw
= ZEUS e'p NC 05-06
C = o ~— SM e'p NC (HERAPDF 0.1) 3
% e —— SM ep NC (HERAPDF 0.1) __|
© = E
e
= LY :: = dt‘T 1
= . NC: ~ —
2 4
107 #  H1e'p CC 03-04 (prel.) : d@ Q
i H1epCC 2005 (prel.) :
a » ZEUS e'p CC 06-07 (prel.) i CC: do 1
= » ZEUS ep CC 04-06 & _2 ~ 5 T2 12
107 SM e'p CC (HERAPDF 0.1) d@ (Q + M w')
- SM ep CC (HERAPDF 0.1]
= y<09
- P.=0 . - .
07 L n iy Electroweak Unification
10° 10
Q? (GeV?)

New Trends in HERA Physics 2011, Ringberg
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CC Cross-Sections 26.9.2011

Polarized lepton beam

ZEUS -

0 25 - d*qC P

Q? = 280 GeV2 Q*=530GeV? | Q?=950 GeV? CcC

) @ f ——=o(1=P )| ..]
dxdQ
- H1 Preliminary
Gce Q= goo Gev? G? = 500 GeV? Q” = 1000 GeV?
Q?=5300 GeV? ot

= 2000 Gev2 Q% = 3000 GeV? = 5000 Gev2

Q2=17000 GeVZ| Q?=30000 GeV?2 1r

0.2 ZEUS CC e'p SM (HERAPDF1.0)
i « 76pb, P =+0.33 | E=ZP=+0.33 05t i 12
o 56 pb™, P =-0.36 -2 P=-0.36 i} % 15
0.1 2 I
+ L anal Lo FETETEN T 1 N
o 1 \ S\ 2 N i =8000GeV: | Q%= | e Hiepowx
. _ .2 -1 - -1
10 10 10 10 10 10 X B L1 PDF 2009
P, =-26.0%
05r 1 —— Hle povX
#* Effect of Polarization P_clearly seen B 1POF 2000
e: . (]
7#% SM describes data well

- . ) 11 Dinel 13
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Charged Current Cross-Sections 26.9.2011

Dependance on P_

# Total CC xsec as a function of P_ HERA Charged Current e'p Scattering
|_|120 | | T | T | T | | I
. . i _Q I | | | | I I I I I |
#* Previous e’ p and e"p results . e'p — X ]
- e H1 HERA | .
also shown bo100— o H1 HERA Il (prel.) —
#* Excellent test of EW theory ) & ZEUS 06-07 ]
. A ZEUS HERA |
SM describes data well sol - b
ep—-vX
B e H1 HERA | ]
N _ - o H1 HERA Il (prel.) ]
# CC e'p total Cross section 60 A ZEUS 98-06 i
consistent with O for =l ) 1
, ) : : - —HERAPDF 1. .
#* For CC e’p, consistent with 40~ F10 —
O for P =1 - 1
201 Q? > 400 GeV? B
dZOeip - y <09 -
CC N L1 L AN
—20<:(11Pe)[...] % 05 0 05 1
dXdQ Pe
14
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NC ZEUS Cross-Sections 26.9.2011

Polarised lepton beam

o 1_ buz\-iawl _ 'Q* = 250 GeV* “ E: * = 350 GeV* ﬂu -45‘:6“1—; . +ve Pe e+p NC 788 pb-l
| . *-veP_e'pNC56.7 pb*

of
el o |
Y Y

T 1 .

: : |||||“I 1 |||||“l 1 ||||||T_|||||||I 1 |||||||.I (NN |||||“l 1 ||||||H [N RATE
[ 0 =650 Gev * ] Q' = 800 GeV?* [ Q' = 1200 GeV® | Q? = 1500 GeV * ]

NN
| \\ f 5 ! 's\\ increases at high-Q?

[ Qf =2000 GeV * ] Q" = 3000 GeV" [ Q° = 5000 GeV® | a® = 8000 GeV ]

0.5 -+ i\k\g\ T = + = B B o
[ ] I o L | T 2 2
%;& . 1 Q? = 5000 GeV
: 1 1 s 1 W 1
Ql=12000Gev * | @ = 20000 GeV’ Q® = 30000 Gev®] 107 107 \
M + + 1 & ZEUS NG {prei) 1

F,=F'+k(-v,+P,a,)FY +Kk’(v:+a.+P,v,a,)F?)

Effect small at low-Q?

_ SM fHERAPDF1.5)
g Py = +0.32%
i . 0 ZEUS MC {pral. ]
1 " ] e"p (56.7pb"}
Hé'u ] E‘i ] & =M {HERAPDF1.5)

of L 1 al 1 L I 1 I n Py = 0.36%

e e e
o y 2 2
xFy=k(—a,—P,v,)xF% +k (2veae—Pe(ve+ae))xF ) .
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Neutral Current Cross-Sections 26.9.2011

Assymetry : A+

#* H1lprelim-09-042

H1 Preliminary < Difference in LH & RH lepton

A I beam Cross sections
L e Aep
0.5~ — HiPDF 2009 :
[ / 2 o%(Pp) - o*(P F)
- 9 At = i( k) &:( L) ~ TR, —
0— XK PH—PL[T (P}?)+J (Pf) Fj
z —
05— m Aep =
| — HIPDF 2000 " A" measurement
B I
-1_ | | | | [ II| | | | | [ II| | + 0.0
1 10" A" sensitive to av,
Q*[GeV?]

A* increases at high-Q?

= < L= a - 7| » )0 ) 16
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Neutral Current Cross-Sections 26.9.2011

Coupling constants

Hlprelim-10-042 ZEUS-prel-06-003
ZEUS

o) TT [T T T T[T I T T[T T I T[T TI]T]
S i ]
5> [ T T T T T 1 L ZEUS-poI-ad-vd-PDF (prel.) ]
J b H1 O HERA-1+2(prel) - HHE total uncert. .
68% CL [ ® | Published (94-00) L uncorr. uncert. ]
[ j 0.5 — mmm Hi-a,v-PDF 7
0.5 R ] N ]
of _ | . 0 -
osf ] 05- .
: * Standard Model : i 1?;?;": i

-1 ---- LEP EWWG . _11 68% CL LEP
P A LA T P TP B - |

-1 -0.5 0 0.5 1 N N NN NN NN N

a -1 -0.5 0 0.5 1

Q
o

All H1 DIS NC & CC data

(including polarized beams) #* 68 % CL on Ew neutral <EYS DISNC & CC data
e-p data (both

coupling of u (d) on Z polarizations) ~120 pb™
#Compared to SM values

#* & to LEP & CDF results 17
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Neutral Current Cross-Sections 26.9.2011

XF3 extraction - |

ZEUS |
e 7% €'p NC high-Q? 135.5 pb™

'O | a'=200Gev: T @'=250GeV?]  QF=350GeVi|  QF=450GeV * ]

\\ \ b 1N\ | *epNChigh-Q®169.9 pb*
E o F %

- I ' .

FH - ::::::::_:::::::I :::::'u{ t-+HHH

I
[ a'=650Gev * [ = B00 GeV’ : Q' = 1200 GeV" [ a’ = 1500 GeV *]]
1_ = el 1S . S =
L . ) Z 1 i
skl \\ 1 '_ ‘&k‘ T N o~ - . Y ~
- | - I ] ep e'p — -
| 1 ! \ 1 = G°P-G°P=—2xF,
i T I w | i Y
. W ] :::::ﬁ_......., ETTI ERERRTTT B FHHH— T i ::::u{—|—|—H—H++|—|—|+H+ﬁ u
| a=2000Gev © | ot= 3000 GeV ] QF = 5000 GeV* | Q’ = 8000 GeV |
1_ . o S P —

i w1
or | | P

13\ DRR Y N Difference in Cross sections
FHHHH—HHHH HHt—t _ ﬁ% __ "%\L ViSibIe at high-QZ

TTTTIT [] LLLLI T 1T
[ a®=12000 GeV * I 2um:-n Ge"u" I o*=3go00Gev? 10% 107
1 —= == - & ZEUS NC {prel.}
i 1 1 | e*p {135.5pb"1)
1 —— SM {HERAFDF1.5)

0.5 E 5 2 - P =D (corrected)
I iy + 8 @ ZEUS NG
- 1 4 = 4 : “
=L ' i g | e'p {165.9pb""}
L "‘\h 1 '-.E r g {—— SM[HERAPDF15)
ﬂ _|||||||| prvml IIIII:_IIIIIIII vl 11 ||||:_|||||||| PR TTTT B ||||; F.=D|1:urrm:tad'|
10* 10" 107 107 1% 10"

X

7| » ) ) 18
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Neutral Current Cross-Sections

26.9.2011

New Trends in HERA Physics 2011, Ringberg

XF3 extraction - Il

[ @2=1500GeV? | Q2=2000GeV?| Q2=3000GeV?
ot
| @2=5000GeV2 | Q2=8000GeV2| Q2=12000GeV?3]
0.2} { + } + 1
| $ iy k\‘ | d\\ |
0 _______________________ S R S -
Q? = 20000 GeV? Q2 = 30000 GeV? 102 10"
0.2} 1 e ZEUS NC
f\{ (prel.)
¢ e*p (305.4pb™)
—— SM
OF--- - o - (HERAPDF1.5)
----- SM (CTEQ6D)
102 10" 1072 10"
X

#* (Difference in e+p and e-p

Cross sections gives a direct
handle on xF3 Structure Function)

~ o~ ~ T Y_ ~
0'’-0°" :Y—ZxF3

+

Difference in Cross sections
visible at high-Q2
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26.9.2011

High-Q* HERA Il Analysis

A short database

4 HERA 1l (~200 pb™ e-p & ~150 pb™) data analysed

# H1 results :
NC e-p & e+p : Hlprelim-09-042
CC e-p & e+p : Hlprelim-09-043
+ ZEUS results
NC e-p : EPJC-62-2009-625
CC e-p : EPJC-61-2009-223
CC e+p : EPJC-70-2010-953
NC e+p : ZEUS-prel-11-003
# H1 & ZEUS combination : Hlprelim-10-141 &
ZEUS-prel-10-017
+ HERAPDF1.5 & High-Q2 data

No deviations from SM seen

= — 1 — n - | - — ) 20
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Neutral Current high-x Cross-Sections 26.9.2011

Motivation

Q= 1000 GeV>

898 CTEQ6S
U MRST)4
=1

045 HERAPDF1.0
060 MSTWO08

I|IIII|IIII|I
0.7 08 08

_1|-IIII|IIII|IIII|IIII|IIII|IIII|III
01 02 03 04 05 06

New Trends in HERA Physics 2011, Ringberg

1

< Proton PDFs poorly determined
at high-x

- Variations larger than uncertainty
estimates

<+ |s measurement from HERA to
constraint PDFs at high-x possible?

- Large x Physics relevant to
understand LHC physics
(eg. For high mass searches
at the LHC)
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Neutral Current high-x Cross-Sections 26.9.2011

Event Topology

Event with a jet Event with no jet

= IS amallll |

B L — | =

+ Jet definition : E_of jet > 10 GeV < No jet in final State
&0 >0.11rad - X cah not be reconstructed but
jet these events have x > xlimit
< Constraint high-x by integration
in X.

- X reconstructed using jet
Information for x < xlimit

- e e 2011 Rinal 22
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Neutral Current high-x Cross-Sections

26.9.2011
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New Trends in HERA Physics 2011, Ringberg

- Zeus 17 pb-1 (HERA )
-Solid Circles : x from
jets

- Open Circles : no jet
reconstructed

-+ Integrated Cross
secion in x calculated

- compared to

CTEQ6M
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Neutral Current high-x Cross-Sections

26.9.2011

HERA 11 Reduced Cross sections
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New Trends in FIE

X

*  ZEUS (prel.)e'p 142 ph!

HERAPDF L5

«  ZEUS (prel.)e'p 187 pb

HERAFDF L.5

ZEUS-prel-11-004

-+ Solid stars : e+p
NC high-x

- Circles : e-p high-x

NC ZEUS (prel) data

- Commpared to
HERAPDF

-+ In Good Agreement
with SM expectations

:-I:'I 57 04 08 08 10 02 04 06 08 1 _-__,XF3 Clearly ViSible at

high-Q?

Completes high — x HERA Il analysis

cs 2011, Ringberg
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Neutral Current high-x Cross-Sections 26.9.2011

HERA I- Il Cross Sections
ZEUS

ol Q= 575,648 GeV’ Q%= 725,761 GeV? Q’= 875, 891 GeV? Q%= 1025,1045 GeV?
1 i
i?ﬂ I qig_i ] Z!l; 2 i gvi
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h: riteyt—? ST b F et I 3 f"’ﬁl—?— ] 1 - More bins
S T I ] -+ 1 ==dd bins span higher-x
job Q°= 41504145GeV? + Q%= 4850,4806 GeV? + Q’= 5600 5561 Gev2 + Q%= 7000,6966 GeV® |
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SM agrees ..... BSM @ HERA ? 26.9.2011

Contact Interactions : egeq (DESY-II-114)

Phys. Lett. B 7/11 ZEUS-prel-09-013
Search for General Compositeness - ZEUS
NO 2 10 |~ 11 T T ® ZEUS (prel.) e"p 0.25 fb™|
i g r L — VW A =80TeV ]
2 g A HiepNC 0.16 b’ z | P e C W A" =89TeV
o F —— WA =55TeV
'3 15 VV,A =7.2TeV O
% [ ® HiepNC0zsh' / N
‘E ’ 4—_ —  V,A"=55TeV . i Contact Interactions Limits (prel.) *
8 © VN eT2Te / 10’ o’ @ @Vt
12—_ ‘ t 10 — 11 - ‘\ \“‘ T T | . ‘ZEUS e'b 0.1‘91b"1 B
- ) e [ | ~—- AA A =7.0TeV
W VYW ERLEL®SC e s I WY W } S [ ey AA  A*=6.7TeV
B T .
8- H1 | o
U.ﬁ_' Lo 1 Lol I L i Contact Interactions Limits (prel.)

10° 2 2 10° 10* | BN
Q° [GeV] Q? (GeV?)

- VV compositeness
scale model
-+Both signs of chiral
More on limits : See backup cofficients considered
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SM agrees BSM @ HERA ? 26.9.2011

Heavy Leptoquarks (DESY-II-123)

H1 Search for First Generation Leptoquarks

10° 10°
ﬁ 4 NC data ﬁ + NC data
9 102 ZSMNC 9 10? ZSMNC
}é‘ <-CC data }é‘ 4-CC data
0 10 —SMCC g 10 —SMCC
W W
1 H ) 1
ep
10° 10
L =164 pb™ - L =282 pb’
10-2 i i i 102 i i L
100 200 300 100 200 300
M, , [GeV] M, , [GeV]

More on limits & ZEUS results see backup

New Trends in HERA Physics 2011, Ringberg

Phys. Lett. B 7/11

-~ NC HERA (H1) :

-+ CC HERA (H1) :

- No deviations from
SM

-« ~450 pb™ data used

- Limits placed
forA =0.3,
MICI <= 800 GeV

discarded for 1*
generation LQ
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SM agrees ..... BSM @ HERA ? 26.9.2011

Quark radius

Quark Radius  Phys. Lett. B 7/11

ZEUS-prel-09-013

N 2
g ZEUS
et —_ H'I N -1 f 1 1 T \‘ I 1 I 1 I I \‘ I I I I \.
7 18- A HiepNCO.161b W T o ZEUS (prel.) e'p 0.44 o™
S, —— R, =0.65-10"'m ° g | 105 I Rfﬁ(0-63-10'160'“)2 7
ok 1 g100909:9:9 .
O [ o HiepNco2sh' § .| (i ot Sk R?=-{0.57 10""cm)’
3 R,=065-10" g | *
u : — 1 q: . . m 0.9 | | (Hl 4
i 10 10
1 fororegpie@+@ - @019 01 @ers@rar @rorsilheses z:;:!:tli.'?l:l:i::#: --------
Quark Radius Limits (prel.)
| \‘ | | | | | | \‘
10’ 0’

- Rq < 0.65

New Trends in FIE

. 10 18 m )(((22) _ 1 o

Destructive for

Q? (GeV)

(R?) , =R <0.63.10*m

Q?

SM expectations

RA Physics 2011, Ringberg
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Summary

H1 and ZEUS
2 1074 g
[ e xe000msiat e HERAHIINC ¢'p (prel.) 3
q 05 wer x= 000008, i=20 O  Fixed Target Eﬂ
Z" SIME,  — HERAPDFLS :

x =0.00032, i=17

F P i
% s: * ::,M.M"”m :
o e e
+ HERA Il Inclusive high -Q2 results Wi el
g .W PR

almost finished W T
= - - F _—W x=0.(113,i=9._
(some of the data sets still preliminary) I

- - 102? "W x=0.032,i=7
+ HERA Il ZEUS high-x analysis - e

10 - OOFES 8000000000000 00 0. y-(.08,i=5 g
close to complete e e o, T 3
. . (L i —— O 'N x=0.18,i=3 E
(NC e-p & e+p high-x results almost final) | mmemme e, l :
# EW theory tested well in both e
NC and CC sectors W M oam |2
10'3:‘\ ‘ T LB
- . . e - 1 10 10 10 10 10
+ Results will constrain the uncertainities in the QY GeV?

Unpolarised NC cross sections to be included
NC high-x Cross sections will help constrain the PDFs
at high-x.
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New : high-Q2 Neutral Current Cross-Sections  26.9.2011

Control Plots

ZEUS

E: “l % e'p NC 135.5 pb™
il * ZEUS-prel-11-003
N #* Pe = +32%

0 01 02 03 04 05 06 OF 08 ﬁ.ﬂyn; L — 78.8%

g » ) #*Pe = -36%
Y ow L =56.7%
B #* Kinematic Range

&0 65
E - P, (GeV)

Q2 > 185 GeV?2
Q°>185GeV’, y<0.9 y < 09

+  ZEUSe'p (prel), 135.5 pb™

I:l SM MC { NC+Photoproduction ) _"":t Data We” described
- Photopraduction MC

1
0O 10 20 30 40 S0 60 TO B0 S0 100

Prs (GeV)
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Entries

Entries

New : high-x Neutral Current Cross-Sections

ZEUS

10
10°
10°

10

e ZEUS (prel.), e'p 142 pb™! E

Q* > 450 GeV?,y <0.8
[_INC DIS MC

Entries

ML N L
150 200

ZEUS

10*E’

10°
102

10

”W T I\IIHW T IIHIH‘ TTTTT

o ZEUS (prel.), e'p 142 pb™ _|
Q? > 450 GeV3,y < 0.8 3

[INC DIS MC

N
o
.|>_
o

ZEUS ZEUS
104? L L L L B L _E (/)] 1052_ T T T T T T T T T —T O
- 1 £ -
100 S 4 & 10'F " ZEUS ) o 142 2
C :l NC DIS MC 103 ;_ - [ INC DIS MC ;
102 =
10°
10 E 10% t
1? PRSI I LS A (U SR SR (NS SRS S SN ST || NSRS N T E 1; | | | P | + n ;
0 20 40 60 80 100 120 140 160 180 0 1 2 3 4 5
8, (deg) Nict
ZEUS
B 0t T T T T T T T T T T T T T T T kS (prel ), evp 142 pb 3
E - — 3;;';:0 M((;:eva y<oe i + 1
c r 1 ik =
W 10°E 3 M~ e p NC 142 pb
102 41 *ZEUS-prel-11-004
10;€ =
S 3 *kinematic Range
0 0.5 1 1.5 2 2.5 3

Control Plots |

26.9.2011

New Trends in HERA Physics 2011, Ringberg

Q2 >450 GeV2

y<0.8
#Data well described
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New : high-x Neutral Current Cross-Sections 26.9.2011

Control Plots II

ZEUS ZEUS
(/)] T | T 7T rTTTT | | | [/4] T | | T T T T T T | | | M
'-d:-,- e j: '..d:: 10° £, E
TR L TR Tl
10 g [INC DIS MC E 07 [INC DIS MC |
- . E Np =0 3
107 E C ]
- . 10 =
3 : -
1; +I+ E 1-Ef_||||||||||||||||||||||||||||||||||||||+||||_|f
20000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Q? (GeV?) Q? (GeV?)
ZEUS
8 T TTTT rrrT T T T T T T T T T T T T T T T T T T T 'E
E 10°F =
< E « ZEUS (prel), e'p 142 pb” s + -1
L - Q? > 450 GeV?, y < 0.8 - 5 e p NC 142 pb
10° = [INC DIS MC = ,
X: ] * ZEUS-prel-11-004
10° E
10 C R ]
E . = T .
: o % *kinematic Range
L I TOU T L 1= <) ST
0 0.‘1 0:2 0.‘3 0:4 0.|5 0.‘6 0:7 0.8 0.|9 1 Q2 > 450 Gevz

t

#*Data well described
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Hl & Zeus at HERA 26.9.2011

HERA delivered =3

300 -

HERA-Il e

250

150 |-

Integrated Luminosity (pb™)
I

100 |

50 |

. 1
0 200 400

. . 1
600

- L I
800

el PR R S T T T S 'Y
1000 1200 1400
days of running
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DIS & Proton Structure 26.9.2011

HERAPDF1.5

H1 and ZEUS HERA I Combined PDF Fit . H1 and ZEUS HERA I +II Combined PDF Fit
S ) i =
> Q’>=10000 GeV> § " Q> =10000 GeV> 3
) >
Z X 2
I Xg —— HERAPDFL0 2 5 —— HERAPDFLS (prel.) =
0.8 - B exp. uncert. 0.8 - B cxp. uncert.
: E model uncert. | model uncert.
xS | | parametrization uncert. I x5 [ parametrization uncert.

0.6 -
I HERAPDF1.0

HERA Structure Functions Working Group
HERA Structure Functions Working Group

<
<
[\°}
&
=
<
=)
[=]
=
(53
[,

#* Most precise Zeus e-p (135.5 pb-1) NC will help better contraints
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Charged Current Cross-Sections 26.9.2011

Eur. Phys. J.C. (2010) 70 : 945-963

* Total CC xsec as a function of P_ ZEUS
. ~ [ I T T T | T T T T | T T T I_
# Previous ep and e*p results s 140¢ " ZEUSCCepaszphh)
= > A ZEUSCCe'p(23.8pb™) .
also ShOWﬂ ~> 120—_ O ZEUS CC e'p (P =0) (60.9 pb™) -
B O ZEUS CC ep (175 pb™) B
* Excellent test of EW theory S | e e |
#* SM describes data well S 1001 & HICCED (B0 (65200 ]
NI ]
N . NS,? 80 ~
% CC ep total Cross section S : ..
consistent with 0 for P_= -1 M vt g
) ] ] | --SM (CTEQ6.6) ]
#* For CC e'p, consistent with 40 ~SMMSTW2008) == % .
OforP =1 i = 1
° 201 % ]
. ~ A A L 1 [ l % IR R N L1 J
# Limit placed on M, consistent with 0 0.5 0 05 ’
other experiments P,

M, >198 GeV at 95% CL
R
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New : Neutral Current Cross-Sections 26.9.2011

Zeus-prel-11-003
# e'p NC 135.5 pb™

ZEUS
";;133 - - o = e+p NC RH polarised e beam
10
% 1 11—‘11""1-1.___1
o s
e . ZEUS NC (prel) e,
¥ p (78.8pb™ P
o SR (ERAPDE. 5) e
10 P, =+0.32
L — II‘IDS 10° I
(GeV?)
~ 10° P ;
2 10°
Q 10 _-_H""t-'
r;:mZ 1""1—-_._"--—-“_‘._1‘__ .
iwg C ZUENCls) e <= e-p NC LH polarised e beam
E _ SM (HERAPDF1.5) e,
10 P, = -0.36
L - II‘I'I!:| 10* I
Q2 (GeV ?)
= 18 e tn v :
'; 165 ] l ‘[ =
"o14 = f B
%121;#@#;;&5—&—1{%! JE Hﬂ_k
g up - EEiSNCipeEl) ~ Difference in LH & RH beam
n *®E ___ SM (HERAPDF1.5) J A el
ot 04E P, = +0.32/ -0.36 = Clearly visible
Q? (GeV?)
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Neutral Current high-x Cross-Sections 26.9.2011

Cross Sections

1k \. Q?=575 '\_‘ Q%*=725 \. Q%=875 \‘ Q*=1025
1. T omem 1 koo & atieso a1 980 -+ Solid Circles : x
— 10'} o, [ -
Tl T S T e, 1 from jets
] . : ——71 [ 1 -
3 { - Black Triangles : no
= f ams0 {  awee0 § om0 o= | J€t reconstructed
Q ) ; F = ]
] *-.\ ¥ 1 { == Integrated Cross
] 107 \"i + + . - =
gw B \"‘i \\ 1; secion in x calculated
% oy o =4850 o :o? 5;00 r *=7000 I - Compared to
~ 10'2; - 3 = 1[ - 1
N'O w0’ \-\,\. \M‘\i ! '\\ i ‘\‘.\N HERAPDF &
= ol o & CTEQG6D
::: 9500 : i ' 'QE=1 "5500:': 1] 0.2 04 D:) I;B[Ge“'lra 02 04 00 0.8
0k i 3 ® ZEUS (prel. ]e p 142 pl)l
. .\‘ A ZEUS (prel.) e'p 142 pb’
10 : 1 1 (Integrated/Averaged)
106 . ¥ | ——— CTEQ6D
02 04 06 08 10 02 04 06 08 1 —— HERAPDF 1.5
X 1 68% CL
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New : Neutral Current high-x Cross-Sections

Comparison to theory

1.4F R ' o F AEE
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T e ; .3’ : iy : et
‘og L B 3
— 0 I i
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148 ¥ — — = —
a 125 Q%1200 ¢ I Q*=1400 T Q%1650 1 ] Q%=1950
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[ T L l‘ - TIT N T. L T}
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2_I T T T T T T _I' T T T
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2 ] 1 N
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o i 1 Il L] f : 1
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g 2_ Q%4150 I Q’=4850 | ' i atse00 J _ Q@*=7000
[ 1L L
1.5F 1 T { + i _ + l ®
K PRI S ol ler 17 g )]
S SRS A CL A A T
L, ' ; , . . N . . L LN E ) L L /
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e | T ? Q% in [GeV?]
3 TIIT 1 . e  ZEUS (prel.) e*p 142 pb™
T S ! ' *  ZEUS (prel.) e'p 142 pb"
0.5 T 1| J (Integrated/Averaged)
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26.9.2011

i == Solid Circles : x from
| jets

| = Black Stars : no jet

1 reconstructed

| - Commpared to

HERAPDF

71 < In Good Agreement

with SM expectations
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SM agrees BSM @ HERA ? 26.9.2011

Contact Interactions : eeqq (DESY-11-114)

H1 Search for General Compositeness

A [TeV] ; A" [TeV]
LL | 4.0 — 42
LR | 3.7 —_— 43 ~Full HERA for H1
RL | 3.8 _— 438 taken
RR | 3.9 : 44 —'-ﬂBc_)tI) signs of (_:hlral
| cofficients considered
W | 7.2 ; 5.6 ~Lower limits on
AA | 5.1 e——————— a4 compositeness scale
16 | - for various chiral
. L -
VA | models with 95 % CL
LL+RR| 3.1 —_—m— 5.3
LR+RL| 4.8 | | | | | | | >4
6 4 2 0 6
A*[TeV]
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SM agrees ..... BSM @ HERA ? 26.9.2011

Heavy Leptoquarks (ZEUS-prel-11-008)

ZEUS
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More on limits see backup
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SM agrees ..... BSM @ HERA ? 26.9.2011

Heavy Leptoquarks Limits (DESY-11-123)
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Neutral Current high-x Cross-Sections 26.9.2011

10°

Binning Comparison

I | ] ] I ] 1 | | 1 | | I | ] ] | ] ] |

0 0.2 0.4 0.6 0.8
X

-

New Trends in HERA Physics 2011, Ringberg

1

- High-x dd bins
< High Q2 dd bins

-~ More bins at High Q2

& x where PDFs are
falling steeply
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