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Hl and the HERA program

318 GeV
HERA:
p (920 GeV) e (27.6 GeV) gpp 1S 1Iuly-2007 S \
| = electrons / .
* HERA 1: 1992-2000 ~120 pb-'/expt - i Gemscer

L — Jow E

* HERA 2: 2003-2007 luminosity upgrade
300

End of High Energy run
March 20 2007

H1 Harvest at HERA 1+2: ~478pb
* ~184 pb'ep
* ~294 pb'ep

200

H1 Integrated Luminosity / pb

D00

100
Since April 2007: Low Energy Run

E =460 GeV, 12.5 pb"

575 GeV, 6.5 pb

HERA program entering b | 00 P 1000
an exciting period: final analyses

1500
Days of running

2



Outline

*Searches for the new physics: HERA as a frontier collider

* Rare processes with c<1pb and BSM

* Electroweak fits

*Proton structure measurements: HERA as a proton imaging device

* Best precision low Q2 and high Q2 (high y)

*QCD studies in a clean high energy laboratory: HERA as a QCD machine

 Exclusive final states: 0, from jets, charm, photons, jets in diffraction, DVCS



Event with isolated e or y and P_™'ss

SM W: Total Cross Section ~1.3 pb
=> ~5 events/100pb-'with e or p

Jet, P.X

; t
Neutrino, P
T V[
P |+
I
Isol. Lepton, Py

- 1!
e

Hadronic

=

- -

; R, stem (X
isolated l{‘y X)
electron '-"

H1 HERA 1 (118 pb™', mainly e*p)

P.X>25 GeV 11 (Data) / 3.5+0.6 (SM)
(30)

Full HERA Luminosity
I+P.'}liss events at HERA I+l (eip, 478 pb'1)

@® Hi Data (prelim.) Np,,=59
All SM Ng, =58.9+8.2

Signal

——

T

=

10

0 10 20 30 40 50 60 70 80
PX (GeV) e andu channels

Evidence for W production at HERA
Continue to observe events at high P_*

=>Look more differentially in e*p/e’p data samples
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H1l Results (e and p) e*p vs. ep data

1+P'ss events at HERA I+11 (e”p, 294 pb™) l+P™Mss events at HERA 1998-2006 ('p, 184 pb’)
= m [
et
® HiData (prelim.) Np,= 41 C 10’ ® H1Data(prelim.) Np,=18
1025_ == AIISM ¢ ) NDt—345+48 g F == AlISM N, =24.4+3.4
E i r

e+

o o8
' i///// ///,////’,/

vk i 14, 1 W a2 e Y
///////////// ////// /

il o w 10 20 30 40 %0 60 70 80
) A (B e X
10o 105050405060 7080 P: (GeV) e andp channels

P’T‘ (GeV) e andp channels

e*p H1 observation: 21/8.9+1.5 (3.00)  notclaritied

with HERA Il data
no events in excess observed by ZEUS

e’p Agreement with SM (H1 and ZEUS)



Common Phase Space: ..g
P/'**>10 GeV 15°<0 _ <120° O

ep >

LU

all background rejection cuts harmonised

ZEUS: new analysis for EPS2007

H1 excess e+p: the same level (2.90) 1l

H1-ZEUS combination

e,iu+ P events at HERA I+l (e*p, 0.58 fb")

® H1+ZEUS Data (prelim.)
— All SM
Signal

NData = 57
N,, = 53.1+ 6.4

sees good agreement e+p/e-p

H1 vs. ZEUS compatibility @ 2o

HERA Exotics Working Group

i

P.*> 25 GeV e+u 102 L Al
Data/SM 0 10 20 30 40 50 60 70 80 90 100
X
H1 0.29 fb? 17/7.1+0.9 (2.90) I:'T (GeV)
ZEUS 0.29 pb™ 6/7.5+1.1

H1+ZEUS 0.58 fb! 23/14.6+1.9 (1.80)



Events

Isolated leptons+P_msat HERA

e,u + P™"** events at HERA I+ (e*p, 0.97 fb”)
® H1.ZEUS Data (prelim.) N, =87
B Al SM e
102 L[] Signal N, =92.7+ 11.2
= e HERA efp 1fb”
10F | % *
o _I_; |
i 7
7 - |
10-1 // iTI L 4
0 100 150 200 250
My (GeV)

HERA Exotics Working Group

Events

e, + |=fT“‘ss events at HERA I+1l (eTp, 0.97 fb")

. @ H1+ZEUS Data (prelim.)
- == All SM
=[] Signal

N,,. = 87
Ng, = 92.7 + 11.2

HERA e*p 1fb™
e

'\

4

T

HEHA Exotics Working Group

10791020 30 40 50 60 70 80 90 100

X
P (GeV)

Large statistics to measure and investigate W production



W production and W helicities

Cross section measurements (e+H)

(NLO QCD)
H1 HERA I+II Data SM
Oosp, 0.24 £0.05 (stat) £0.05 (sys)| 0.26 +0.04 (th.sys)
ow 1.23 £0.25 (stat) =0.22 (sys)| 1.31 £ 0.20(th.sys)
W Polarisations at HERA
a 3
= H1 Preliminary
"% n
8 ® HERA I+l Data
T o — Fit
5
B s Sk
=

dN
dcos 0*

Lepton momentum 4 [+
in W rest [rame

12 ’

W momentum
in lab frame

x (1—F.—F)- g (1+ cos§")?

+ Fy- E (1 — (:0829*)

oo W=

+ FZ(1—cost*).

oo

W Polarisations at HERA

i 1 i H1 Preliminary
r ® HERA [+l Data
L v SM
i v H Single Top
0.5
B 1o
26, H
1 1 1 I 1 1 1 1
% 0.5 1
FO
H1 HERA I+IT Data SM
Fo 1058 40.15 (stat) £0.12 (sys)| 0.61 +0.01 (stat)
Fy [ 0.1540.21 (stat) £0.09 (sys)| 0.19£0.01 (stat)




New Result
T + P miss e+p VS. e-p data Full HERA statistics

T leptons identified in the hadronic (one-prong) decay channel
Jets with single tracks in CC events

©+P]"** events at HERA | + Il (¢'p, 287 pb”) v+ P events at HERA | + Il (¢, 184 pb")

1)
= [ @ HiData(prelim) Npa,= 10 L ® HiData(prelim) Npa.= 10
510 E == AlSM Ngy = 108+ 1.8 d:) == AlSM Ngy = 8.6+ 1.5
s [ (3 signal = Signal
w LL

10?— e"'p = e-p

N Lt 4+

10" 10"

-2

N\

i //%A//-rmvll 107 % V///%M//II

0 10 20 30 40 50 60 70 80 90 10 10 20 30 40 50 60 70 80 90 100
X
P/ GeV PX/ GeV

Large background (CC), much lower efficiency than e and p channels

N\

o

*No excess detected in e*p and ep.



Pb, 6

top?

Multivariate
Analysis

Full HERA Luminosity
M

MUON CHANNEL

SUETE]

H1 Data (prelim.)

et u — eTt — (T PIss jet
'—A"SM

ELECTRON CHANNEL

SULTE]

Search for anomalous top production

FCNC

876543210

sjuany

MUON CHANNEL

——

LULL L L ] /

0.8

_
/
0.6

Z
0.4

ELECTRON CHANNEL

-

H1 Data (prelim.)

‘ ,.,,,//////%%,
-4//// %//

0.8

0.6

04

0.2

%/%
,,Z/%% \

w_=¢>m_

__I

0



Search for anomalous top production

c 4
= H1 Preliminary (HERA I+ll)
=
5 =
1k » Excluded
_\
v HERA ¢ s %
e U, C L \ » Excl. by ZEUS
> " — Excl. by CDF
'F:fl*
o+ LEP , T \—> Excl. by L3
Y.L
10-1 I Krcy alt 0
L m, = 175 GeV
t L
I 1 L1 1 I 1 1 1 1 1 L1 1 I
1
Tevatron u,c 10 1 |Kl‘u’Y|

<0.14 @ 95% CL



New Result
Full HERA statistics

Multilepton events

H1/HERA I: observation of multi-electrons at high mass

Include muons; combinations:

ee, ey, Uu, eee, epp
2P, . “hardness” of the events

n2

For ZP.>100 GeV, e*p data: 4/1.2+0.

H1 Multi-lepton analysis HERA I+IT (459 pb™!)

] - -1 & — —1
E e'p(86pb7) | Ew e p (173 pb™)
Q 243 leptons Q 23 leptons
102 10°
10 10
1 1
10" 10"
2 2 i
10°0 20 40 60 80 100 120 140 160 180 0°0 20 40 60 80 100 120 140 160 180
L P;[GeV] I P; [GeV]
)
£ ¢'pand e7p
10°
I.I>J 2+3 leptons
10°
10 ® H1 Data (prelim.)
DIS+Compton
1 2] Pair Production
10"

2
10°"20 40 60 80 100 120 140 160 180
» P, [GeV]

combination with ZEUS ongoing 19
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New result

General Searches Full HERA I

«Search for isolated particles at high P.

*Electrons ,Photons, Muons, Hadronic Jets, Neutrinos

*Unique phase space:
P, >20 GeV

10°<6<140° DO, PRD64, 012004 (2001)

H1, Phys Lett B602 (2004) 14

Investigate Mass and ZP.

*Statistical Analysis (search for deviations)

H1 General Search, HERA Il e*p (178 pb™)

E M. Scan ]
B e  H1 Data (prelim.)

—— MC Experiments

10

_l_u Vv jet

Number of Event Classes

" —I_l_l_l_ﬁ
IIIIIIIIIIIIIIIIIIIIII"'III

0 0.5 1 1.5 2 25 3
log,,

B

Events

H1 General Search, HERA ll etp (178 pb'1)

&

® H1 Data (prelim.) |

3
1

:

+
}

1 | 1 1 | | | ] | |

- > © = 3 2 = T T =
] [] [} r— m— —

o = o & o6 5 — o G e

vy ——8

1 ARTRAN il bl | | 1
e T > o0 = Lol i N S = Ny o
¢ = Ld Db —~d DY+ T I ERE T
2 — (] —

1




Search for lepton-boson resonances

Unambiguous signature for matter substructure:
direct observation of excited states

f
/\ = compositeness scale ¥
f L i 10"
Vv A Relative strengthy, Z,9 ! >
couplings f,f’, f. 8
Tl
Lepton-Boson Resonances e % 4( <
e:t '2
ey, VW, eZ - 10
B vz e(v) e
Search for e*, HERA I+Il (V s = 320 GeV, 435 pb’)
..9 455 H‘l -4 H1Data (prelim.) " HERA " x
C nE — AlISM
()] C
L §_ Search for e*—ey e 10°
30F b Ve
25 F-
20 e LEP e
15 ;_ q e
10E 10
3 :$|=+= + /2
il A T N Y Y L Y N | 1 ' N
50 100 150 200 250 300 350 o' Tevatrom o
e* Mass [GeV]

full HERA E__=320 GeV
luminosity

Excited Electron Searches (f = + f')

l/

H1 HERA |
(120 pb™)
CDF Run Il (202 pbY) !
"""""" - LEP
( (indirect)

prelim.)
H1 HERA I+11 (435 pb™)
(prelim.)

LEP (direct)

100 120 140 160 180 200 220 240 260 280 300

e* Mass [ GeV ]

f/A =1/M,,

M., < 273 GeV excluded @ 95% C.L. 14



0.5

H1 prellmlnary (HERA 1+1l 94-05)

Light quark couplings to Z

NC/CC data=> full QCD/EW Fit: PDF's+light quarks couplings
Now taking advantage of polarisation @HERA Il : new fit

H1 prellmlnary (HERA 1+l 94-05)

1 1 1 1 | 1 ! 1 I \ ! ! ! ! \ ! ! ! ! \ - T T T T ‘ T T T T | T T T T ‘ T T T T ‘ T
- —] > | -
B H1 v -a -v,a,PDF (prel.) N 1 - H1 v, -a -va,-PDF (prel.)
- - I 68% CL z
— 68% CL - 0.5} \ -
B R ar B
- \ 1 -05| —
. * Standard Model . . * Standard Model ]
— —— LEP ee-->qq atZ peak (a2v?, a2+v?) - <1 |- —— LEP |
| | CDF qq >e e ( ‘ FB) | | ‘ | | | | ‘ | | | i | | ‘ | | | | ‘ | | | | | | | | CIqFI | | | ‘ |
-1 -0 5 0 0.5 1 -1 -0.5 0 0.5 1
a, a4

Best precision for u-couplings (factor 2 improvement wrt HERA 1)

A factor 2 increase in (e*p) luminosity still to go
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Low Q’measurements

High precision in the low Q? regime obtained via special runs

MB minimum bias (high trigger rate)

SVX shifted collision vertex
(increase acceptance at lowest Q2)

New: datasets combined
2-3% precision (systematics limited)

2

o = F(x ) - -’;, . Fy(x, P)

+

Soft hadronic to DIS transition

F2: empirical predictions: fractal fit, power law...

H1 Preliminary ] }

0.2+

0.15

0.1

I e SVX' 00,MB' 99,MB' 97 comb.

1 — Linear fit

0.05—3‘ { { F2~CX}‘

0 L | T L L L L | 0 L T L L |
1 10 1 10

Q*/GeV”

...and F,

04

0.2

0.6

0.3

03

04

0.5

1.1

0.55

Q%: 0.2 -12 GeV?
x:4-10°-0.02

. H1 Preliminary

® SVX 00,MB’'99,MB' 97 comb.
| = Fractal Fit

Q* =0.25 GeV*?

= Q% =0.5 GeV?

s,

Q% =0.85 GeV*

Sl

L L] L L
HIIH‘ 1 HIHH‘ I HIHH‘ I IHHHl | I\HIHIH‘ | IIHHIl | IHHHl | \HHH‘ | N \IHH‘ 1 HIHH‘ | HHHIl 1 IHHHl L LIl
= Q*=12Gev: | Q*=15Gev? | Q% =2 GeV?
i ;{.\\ ;\{,\,.\\ f’n'\\
THIH‘ | HIHH‘ | HIHH‘ | IHHHl | IH;HHI‘ | IIHHIl | IHHHl | \HHH‘ | HI?IHH‘ | HIHH‘ | HHHIl | IHHHl LIl
= Q*=25GeV® | Q°=35GeV’ Q*=5GeV”
L L . | ﬁ\
i I Lk W | .
- - Teer .
HIIH‘ | HIHH‘ | HIHH‘ | IHHHl | I\HIHHI‘ | IIHHIl | IHHHl | \HHH‘ [N} \IHH‘ | HIHH‘ | HHHIl | IHHHl LIl
= Q°=6.5GeV®: | Q°=85GeV® | Q% =12 GeV®
BT WU R WA A
\.\‘
j \\_ ‘\c\\_ \.\
HIIH‘ L HIHH‘ L HIHH‘ L IHHHl L I\HIHIH‘ Lo L IHHHl | \HHH‘ Ll \IHH‘ | AR L HHHIl L IHHHl Ll
T T 10° 10° T 107
X
16



High y regime and F,

2

o = BE@®) - = Filx @)

FL(:Ea QZ) ~ CYSZEQ(SU, QZ)
To extract F, ;

P8 = d PP - R

0
yg¥ highy = low E,

New analysis (HERA Il) e*p/ep Data

W)
< - Data HERA-II
& 30] — MC+BG
% == BG (data) o
20
10-
07 6 8 10
E_/GeV

F 1

0.84

0.6

0.4+

0.2+

0

B

N

e}

C

- o

H1 Preliminary >

s SVX' 00,MB' 99, MB' 97 comb. O

— F, Fractal fit (R=const) mo
R

F(w =R =7 ™

Backward
calorimeter

h+/-

H1 preliminary,

- H1 MB'99 .
— MC DIS+yp
= MC p

30
E"/ GeV

DIS

BG:Photoproduction

e+

Background subtracted using charge tag
e*p/e’p samples complement/compare
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Gred

High v measurement for Q2=8.5 - 35 GeV?

2
o= FHx® - L. Fx 0

¥,
H1 Preliminary
b§1_5_ ® H1 HERA-Il prelim
— A H197-00 preli
H1 Preliminary . o7 100 t
Y=0.825 T
1.41 % ($ .
1.31 1 i — H1QCD fit
(DESY-00-181)
} 051 Q°-8.5GeV? Q*=12.0GeV? Q%=15.0GeV?
1.2 1.5 1
1.1{ e H1 HERA-II prelim. (W=289 GeV)
o H1 1997 (W=273 GeV) 11
o 15 20 25
Q° /GeV?
0.51 @Q%=20.0GeV? Q%=25.0GeV? Q%=35.0GeV?
4 3 4 3 -4 3
HERA Il data used in precision measurements 10g X

Uncertainties divided by a factor of 2
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High vy measurement at high Q2

(7)) =
' 40._
c 35 . 2 F
s jﬂt H1 (Prelim) | £ 5F
Electrons at low energy o™ o 30F
- . - 25 * Data HERA-II| «o F
in the calorimeter — MC+Bg - 25F
20 Il Bg(Data) 205_
_ 15F
10F
s
0 10 15 20 % 100 120 140 160
E./GeV 0,/Deg.
. 10°° 102 X
O O 1 ' ' J F F £ X 71
b H1 . S*p HERAI (Prelim)
1.6 | o e*p HERA-I
L= \ 1.5% Norm. error not shown
Improvement in statistics, 1.4 { * H H
and phase space extension L il i{
1.2 {| %*
Good prospects for final precision - i* *
't =0.75 * ‘*)*
[ y=0.
0-8 [ L L L L L I L L L L L L L L I

102 10°



Jet producti

as(Mz) =0.1193 £ 0.0014 (exp.)

1 1 1 1 111 II
3000 10000
Q?/ GeV?

1 1 1ol
300 1000

(0:0,0,-0)

*

Y

e - € e — e - &
‘-—} | \_—.‘-‘
{ !
/ ’ /‘f‘w“f'ﬂ'r‘ r)"'—
// /R0C00 Q.'j
p_ 1 P4 p
() ~ ) (0
Inclusive Jet Cross Section
‘:; P $ H1 Data %: 10°
[~}
S 'E e NLO ® hadr ® Z° <
LD " ° 8_
‘EE 1_ - 10
T10'fF N
o = o
:E N ° ©
B o
T102 1
. HERA | Data
-3 L
107 7<E; <50GeV . 10"
12 F = ol 1.2
ez 1.0 M o 1.0
08} i 0.8

on in DIS: high Q2

150 < Q? < 15000 GeV? ,

0.2 <y lT,

First H1+ZEUS
combined o,

determination

[Monica's talk]

;; I H1 Data
C NLO ® hadr ® Z°
» ®
; ’
_ 150 < Q% < 15000 GeV?
= T | 1
D .
40" 20° 30° 0 50
E;/ GeV
T oas (th.) £ 0.0016 (pdf.)
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Inclusive jets measurements at high Q?

210"

-
L
2,

©

102

HERA i

H1

700 < Q? < 5000 GeV? )
O© HERAI phasespace corrd

arXiv:0706.3722 [hep-ex]
® HERAIl preliminary

[ J NLO ® hadr @ Z°

—y —

Z 10"

Gjet /

Full HERA Il Data

.i.u
el

5000 < Q* < 15000 GeV? f)

+0+

40
E;/GeV

30 50

Clear improvement in precision, bright future for QCDs studies and o,



Charm Production in DIS

e) /

s

D{(z)

O—»
hadrons

A
S

High precision measurements
test QCD and is sensitive to the gluon

ep— eD*X) /dQ? [nb/GeV?]

e’

do

—h
o
_'L —
I I IIIIII| I Illlllll

—
Q
N

—_l
<
w

HERA Il data
L=222 pb""

- H1 preliminary
- HERA 11 04-06

@® H1 data
------ RAPGAP
—— CASCADE

HVQDIS
1.3<m<1.6 GeV

u2=p2=Q*+4 mg
Obpu<p<2p
¢(Peterson)=0.045

5 < Q%< 100 GeV?
0.05<y<0.6
L Im(D*)|<1.5
p, (D) > 1.5 GeV
| | | | | | | | | | | |
10 10°
2 2
Q° [GeV-]



J/Psi electroproduction HERA Il data

L=260 pb-

500 —————
= \ e H1 data '04-’06 -
B ® ]
400 ' inel. J/W — uu -]
E N =586 + 35 E
300 5810 1000
.. 50 < W, < 225 GeV .
200 E

100 E_ :)-!’(;Iliminary _: J/l‘p_)e+e-

ol L : : also used

2 3 4 5 6
M,, [GeV]

short distance(Q?) ® long distance(J/Psi)

F 104 ! I ! O ! 0.3 <IZ< 0.6I (X‘IO(I))
_ py P % H1 A 06 <2<075
z = —P pre|iminary V¥ 075<z<0.9(x0.01)
q g 1 02 — CASCADE (x0.5)
E‘:Er L 'Y O rer—me— 0 - EPJPSI (x1.4)
= —=inprestframe . : -
¥ N, [l Jeeesesesssmsssee- MR mmmmmmmm -
o~ 1
£,
© e eemmeeee PR
: : T 102 - - : A
MC programs fail to describedata @ 'Y EF 7 le=—w=— |
New, precise measurement ready AL T
to confront with theory 10 0 20 4'0 | 6I0 8I0 | 1%0
P’ [GeV?]
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Isolated photon production HERA I+Il Data

226 pb
s Isolated Photons in DIS
Radiation from the quark < [
® 30 H1 .
, g - preliminary ¢ pata HERA I+11 9905
= s = LO( o) LL+QQ+LQ
>|l||- 20'_ —— LO(a®) LL
K, i * ——- LO(0d) QQ
S -
{ ©
Radiation from the electron 0 — P
4 6 8 10
! it I ]
Er [GeV]
LL q - 15:_ H1 veto jets
¢ g - preliminary @ Dpata HERA I+1l 99-05
2 : o I — LO(0%) LL+QQ+LQ
[ 3
1ol LO(o®) LL
=] * ——- LO(®) QQ
2 I
QQ contribution enhanced (inelastic production) I
LO calculation underestimates the measurements ST :
NLO needed =
0— 6 8 10
E} [GeV]
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Diffractive PDF's from inclusive+jets

Inclusive diffr.

Xip

Diffractive dijets

3I'X|P°rn(3)

103

10

10

10

10

N

) [pb/GeV?]

*2
T.,jet1

o

N

do/dz,,/d(Q%+p

X;p =0.01

e Hi data
— H1 2007 Jets DPDF
H1 2006 DPDF Fit A

&3 $-0.013, i=9 - H1 2006 DPDF Fit B

—,‘_.,—‘—t~ p=0.02, i=8

M B=0.032, i=7
W B=0.05, i=6
;‘/.,,.’—r"'—‘“ B=0.08, i=5
;"4__',""_3_1—‘ B=0.13, i=4

L . .\\‘.\Iz . ‘.“H.ls
10

V

29 < Q4p? <
T.jet1

final HERA |

NLO
FIT

N
@ 0.2
5 HA1
c
>
N 0.15
0.1
singlet
0.05 1, °=25 GeV?
0 PR T S T TR Y TR TN TN N SR T T N1
02 04 06 038
/ 4
N
o
S HA1
=) gluon
N

u,°=25 GeV?
Incl. Fit 4
04

0.2

0™ 02 04
Consistent picture
Improved gluon density
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Deeply Virtual Compton Scattering

HERA Il
*p 145 pb!

Deeply Virtual

Bethe-Heitler

Compton Scatering

. :

mL_- n
“amEEE ““amaEm
@2
U

w

(LO)

W=E__(Y'P)

Access the GPD's
Investigate soft interactions (color dipole model)
oy p— 7p)(@.Q%) =a(y"p — yp) (T = Q*/Q%(2)).
geometric scaling

Spvcs [NDI

10

‘p 146 pb-1

H1 DVCS Analysis HERA Il

@ H1 ® Hi1HERAIle™p (prelim.)
F §|:| ® Hi HERA Il ep (prelim.)
[ 8 o O H1HERAI
Q 0O ZEUS HERAI
| O
é %o
Al ?
E W =282GeV
PRI T I T T T N T M U T T W M T U T U T T N N T N AT M N W O O
10 20 30 40 50 60 70 80 90
Q? [GeV?|
H1 DVCS Analysis HERA Il {e p)
“; t [GeV?]
e
] [ 01§ H1
810 | .
. 3.,
- -0.3 S
§ ' .§_§. "\*
0 i Tom, 5
% - -05 .i § " Yo
b — = v i > ..’
- 1 o ‘f 'o.. ’g. .0'
E 08 ”i} i”..
-1 i .’.. .,
10 = .°0 § .0‘
"ec H1HERAIllep } o
- (prelim.) .,
----- Dipole model o
-2 (Marquet et al.) N
10 L1 I 1 1 1 1 L L1 1 I 2
10 10
t 26



DVCS: efp/e’p asymmetry
Interference as “extractor” of new effects

BH DvCS BH DVCS
do‘ep—wp’}’ ~ do + do + A ReA e-beam charge
I N dependent component
+ —_
c¢® P—cg¢?P

BCA = o= f(®BEL) ~ Z Dn CcOSNPREL

etp e—
o _|_ o n=1,3

Complementary information,
direct access to GPD's

H1 DVCS Analysis HERA Il

H1 e H1 data (prelim.)
— P, COS(Dpg)

___________ ~
|

_03IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 20 40 60 80 100 120 140 160 180

o, ., (degrees)

First measurement in collision mode at HERA
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Rare and
Exotics

Inclusive

Diffraction

Hadronic Final

States

Heavy
Flavours

REX H1prelim-07-161
REX H1prelim-07-163
REX H1prelim-07-061
REX H1prelim-07-062
REX H1prelim-07-063
REX H1prelim-07-064
REX H1prelim-07-065
REX H1prelim-07-066
REX H1prelim-06-061
REX DESY-06-029

REX DESY-06-038

REX DESY-07-009

ELAN H1prelim-07-144
ELAN H1prelim-07-041
ELAN H1prelim-07-042
ELAN H1prelim-07-045
ELAN H1prelim-06-142
ELAN H1prelim-06-041
ELAN H1prelim-06-042

DIFF H1prelim-07-011
DIFF H1prelim-06-014
DIFF H1prelim-06-016
DIFF DESY-06-023
DIFF DESY-06-048
DIFF DESY-06-049
DIFF DESY-06-164
DIFF DESY-07-018

HAQ H1prelim-07-131
HAQ H1prelim-07-032
HAQ H1prelim-07-033
HAQ H1prelim-07-035
HAQ H1prelim-06-032
HAQ H1prelim-06-034
HAQ DESY-05-135
HAQ DESY-05-225
HAQ DESY-06-020
HAQ DESY-06-044
HAQ DESY-07-045
HAQ DESY-07-065
HAQ DESY-07-073

HF H1prelim-07-071
HF H1prelim-07-072
HF DESY-05-161
HF DESY-06-039
HF DESY-06-110
HF DESY-06-240

Measurement of W production and W polarisations at HERA

Search for single top production at HERA

A general search for new phenomena at HERA

Multi-lepton events at HERA

Events with an Isolated Lepton (Electron or Muon) and missing transverse momentum at HERA
Events with an Isolated Tau Lepton and missing transverse momentum at HERA
A search for Excited Electrons in ep collisions at HERA

A search for Excited Neutrinos in e<sup>-</sup>p collisions at HERA

A search for Leptoquarks in e-p collisions at HERA

Tau Lepton Production in ep Collisions at HERA

Search for Doubly-Charged Higgs Boson Production at HERA

Search for Lepton Flavour Violation in ep collisions at HERA

Inclusive ep Scattering Cross Section at high Q<sup>2</sup> and high y

Combined Electroweak and QCD Fit of inclusive NC and CC Data with Polarised Lepton Beams at HERA
Inclusive ep Scattering Cross Section at low Q<sup>2</sup> and high y

Measurement of the Inclusive ep Scattering Cross Section at low Q<sup>2</sup> and x at HERA
Electroweak Neutral Currents at HERA

High Q2 Charged Current in polarised ep collisions

High Q2 Neutral Current in polarised ep collisions

Beam charge azimuthal asymmetry in deeply virtual compton scattering at HERA Il

Measurement of Inclusive Diffractive Deep-Inelastic Scattering at HERA (99-04 data)

Diffractive parton densities from a combined analysis of dijets and inclusive data in diffractive DIS

Diffractive Photoproduction of Rho Mesons with Large Momentum Transfer at HERA

Diffractive Deep-Inelastic Scattering with a Leading Proton at HERA

Measurement and QCD Analysis of the Diffractive Deep-Inelastic Scattering Cross Section at HERA

Diffractive Open Charm Production in Deep-Inelastic Scattering and Photoproduction at HERA

Tests of QCD Factorisation in the Diffractive Production of Dijets in Deep-Inelastic Scattering and Photoproduction at HERA

Inclusive Jet Production at high Q2 (HERA II)
Minijet Production in Deep Inelastic Scattering at HERA
Isolated Photon Production in Deep Inelastic Scattering at HERA
Inclusive Jet Production in Deep Inelastic Scattering at low and medium Q2 at HERA
Azimuthal correlations in dijet events at low Q2 DIS
3-jet cross sections at low x and Q2
Forward Jet Production in Deep Inelastic Scattering at HERA
Measurement of Event Shape Variables in Deep-Inelastic Scattering at HERA
Photoproduction of Dijets with High Transverse Momenta at HERA
Search for a Narrow Baryonic Resonance Decaying to $K20_s p$ or $KA0_s \bar{p}$ in Deep Inelastic Scattering at HERA
Search for Baryonic Resonances Decaying to Xi pi in Deep-Inelastic Scattering at HERA
Charged Particle Production in High Q<sup>2</sup> Deep-Inelastic Scattering at HERA
Measurement of Inclusive Jet Production in Deep-Inelastic Scattering at High $Q*2$ and Determination of the Strong Coupling

Inelastic Electro-Production of J/Psi Mesons at HERA

D<sup>*</sup> Production in Deep Inelastic Scattering with the H1 Detector

Elastic J/Psi Production at HERA

Measurement of Charm and Beauty Dijet Cross Sections in Photoproduction at HERA using the H1 Vertex Detector
Inclusive D*-Meson Cross Sections and D*-Jet Correlations in Photoproduction at HERA

Production of D*-Mesons with Dijets in Deep-Inelastic Scattering at HERA



Conclusions and outlook

H1 collected ~0.5 b at E__~320 GeV
- Searches for new physics ongoing, full statistics exploited

* 30 effect on isolated leptons remains
* First significant W cross section measurement and W polarisations study

- High Q2 measurements: PDF constraints and EW effects from fits

Low Q2: best precision approached using now HERA Il data

QCD studies: HQ production, jets, a, diffraction...

New step in HERA program: end of collisions 07/2007

- plethora of new results expected from HERA in the next years

* improvements in statistics, systematics challenges

* H1+ZEUS combination

Rich legacy to LHC and beyond is being built now



