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@ HERA program
2 prog

e Searches
e Proton structure
e QCD tests

e Diffraction
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@ Rare processes/Searches

* W production * R -violating SUSY
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@ Isolated Leptons: ,,The Event™

poten

Instrumented Iron JY

a) ’ b)

At the HERA electron-proton collider an event has been observed in the
H1 detector which shows an 1solated muon recoiling against a hadronic system,

both of high transverse momentum.*

* based on 4 pb™’
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Events

@ Isolated Leptons / W production

40

Striking signature: '=e,u and v
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Isolated Leptons / W prod.

* nearly 1 fb"' of HI and

ZEUS data analysed

* analysis performed in
common phase space

e combine Cross sections

for W production

Single W Production at HERA (Preliminary)

Preliminary

Events

10

e H1+ZEUS (0.98 1b™
= sm

3 SM Signal
At large P_*>25 GeV:

e'p:23/14.0 + 1.9
ep: 6/10.0+1.3
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- H1+ZEUS (0.98 fb™)
102 SM Signal
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combined W cross section

6 =1.07 + 0.16 + 0.08 pb

SM prediction 6 = 1.26 £ 0.19 pb

The end of a 15 year long story
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@ Single Top Production

* possible source of isolated lepton events

anomalous
/ coupling « e search in e,u,hadronic W decay channel
) b Limits on Single Top Quark Production via FCNC
A
1
\
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Multi-Leptons

H1 P =23 GeV/' e 2or3highP_leptons: U'=e,u

. * SMsignal yy->""
Pr = 63 GeV :
- e Full HERA data published

& PE=61CeV

® Data (prelim.)
SM
SM Pair Prod.

H1+ZEUS

2+3 leptons

e Events at high transverse momentum

e Limited statistics @ combine ZEUS+H1 107

Multi-Leptons at HERA (e*p and e'p, 0.94 fb™)
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HERA Exotics Working Group

Multi-Leptons at HERA (e*p and e'p, 463 pb™)
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- ® H1 Data
5 10° H1 = AllSMm

> Pair Prod.
w 2+3 leptons

gaads

- PLB 668, 268 (2008)
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H1+ZEUS at 3P_>100 GeV
'DATA SM prediction

/7 194+0.17 2.60
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Cross-section yy=>{"("

Multi-Leptons at HERA (0.94 fb™)
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SM (GRAPE)
ep—ellX
Py > 10 GeV, P? > 5 GeV
20 <6™ <150
y <0.82, @’ < 1 GeV?

do/dM, [pb/GeV]

—t
ol
w

> | H1+ZEUS
(_2 10'1E-O—I
Xe) :
o
— ——i
= 10?2
o ——
B
©
T 10°
10-410

o HI+ZEUS combined cross-section of yy>T"{" at high P_
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©"HERA Exotics Working C-iroup
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E H1+ZEUS @ Data (prelim.)
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—e—

}
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* Good agreement with SM prediction

> will be first paper published by ,,H1 and ZEUS Collaborations*

HERA Exotics Working Group

o
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R -violating SUSY
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Squark

resonant production of single squarks
many different decay channels possible

branching fractions depend on SUSY parameters:
M,, u, tan B

search in many topologies

scan SUSY parameter space

Search for Squarks in R, SUSY at HERA (ep 183 pb7)
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Structure functions

Momentum
transfer Q?

71y

* Q?s5 GeV?: phenomenological
models

Proton mom.

Inelasticity
y=Q?/(sx)

e Q*22 GeV?: perturbative QCD,
DGLAP evolution

Fraction x
O

Reduced cross-section:

Uroch—

2

A =

L

1+(1—y)?

X
Structure functions F2 and FL

F, :valence and sea quarks
gluon enters through scaling violations

F, :direct sensitivity to the gluon density,
suppressed by helicity factor
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@ Structure functions
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o the first F published by H1

e based on 22.5 nb!

* typical uncertainty 25%

e comparison with QCD and
Regge parameterisations
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< ) New data on ¢, and F,

b
5| g | * Newdatapublished by HI
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) DIS at low Q” and low x

b { < HI1dat ]
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e Precision 2-3%

Full H1 data for low Q® published

e (Combination of several H1 datasets

Fits to power-law, fractal and dipole models

o F extracted using indirect methods,

consistent with models

21
LL -

0.8

® H1 F  derivative method

| — R=0.5

- Dipole GBW

Dipole 1IM
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@ F, precision data

Submitted to EPJC

DESY09-005 H1 Collaboration
Q? = 12 GeV? Q% =15 GeV? Q? = 20 GeV? Q? = 25 GeV? * Full IEERA - data; for
F, 15} : : : 12<Q’<150 GeV

'l e Most precise F_data in

0.5} .
this Q? range,
o PRTTTT B R RTTT B AR TTTT MR AT MEAEETY, (AT MEAEETTTT BE AR RTTTT SRR RTTTT MEEAEE AT, (RT171 AR T BRI BTSRRI ST ET, (RTTT B AR AT B AR ETTT B ARt BT . _
Q? = 35 GeV? Q? = 45 GeV? Q? = 60 GeV? Q? = 90 GeV? uncertainty 1.3-2%
1.5} ! ! '
e (Combination of two

b independent datasets
0.5}

bt e Mo Nt Mo N * New QCD fit, very good

Q? = 120 GeV? Q2 =150 GeV? [10* 10° 102 10" 10 102 102 10" consistency with DGLAP

131 i X prediction

| _ H1PDF 2009

e H1 Data o .
0.5 [ °© H1Low Q2 Combination with ZEUS:
= 2 .
0 bkt it ° H1HighQ further improvement of
10 10° 102 10" 10 10° 10 1ox uncertainties
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D H1 QCD fit

Q 1T T o """"; 1 L A A
e I 2 | I
3 H PDFQ220_0(1)0 GeV |09+ == H1PDF 2009 Suomitedio ERLC
0.8 Bl exp. uncert. e 0.8 | @ =10 GeV? :
. [ total uncert. Xu, : 07 | _
0.6_— _ 0.6 : Theory uncertainty
0.5 |
0.4 0.4 |
0.3 |_
0.2] 02
0.1}
0 :
10 10

e HIPDF 2009 fit to all HI HERA-I data

further improvements in
e Gain in precision compared to HIPDF2000 HERAPDFO.2 fit (H1+ZEUS)
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ﬁ ) Measurement of F, at low Q°

First H1 FL measurements shown in 2008:

o, <F,—

Direct Measurement of F, :
(y*/Y,)'F, and y=Q%(sx)

Change y for fixed Q*,x by changing s

N T Rosenbluth plot: extract F; from slope
& .
& & of o, as a function of y*/Y
- e,'\* 4 T +
o~ Q)é )
010 3: S ,,,,,,,,,,,/}@e Q? = 3.5 GeV? H1 Preliminary
: g@f" > L x= 0.00006 L x= 0.00007 x = 0.00008
j g o | |
2 - 25: 1 - L
10 ; ‘ s | * : * $ *
- New FL /s 0.4 + -— $ i
10 : “... [ PRI B R SN R | L 1 PP R RPN P R
r Y. oo - x = 0.00009 - = 0.00011 x = 0.00014
; A j : ]t H1 data
ey ZAE SN I A HE N D i I [ W E,=920GeV
1 e / . A 1_* $ * * * E, =575 GeV
n e . e n e . ey | [} EP=460GeV
107 10~ 10~ 102 I § _ i ¢ — Linear fit
x Bjorken 0.8
New measurements: TSROV SO TUEETUUTSUIUTUN SUSTIRIUTUN: ST
) ) ) 0 0.2 04 0.6 038 0 02 04 06 08 0 0.2 04 0620/8Y
Low Q“ data: 2.5 < Q° <25 GeV y
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F, data at low Q°

H1 Preliminary FL

1f Q*=25Gev? [ Q°=35GeV? |

Q% =5.0 GeV? "

Q% =6.5 GeV?

Kinematic range
2.5<Q*<25GeV?

Non-zero FL 1S

confirmed at low Q°

Consistent with QCD
fits
o HiData — H1PDF 2009
Ep - 460, 575, 920 Gev - FL (R=0.25, F2 H1 PDF 2009)
--- F_(R=0.50, F, H1PDF 2009)
10 107
X
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@ F, dependence on Q°

H1 Preliminary FL

C\’I-\
e - —— HIPDF 2009
- - ® HI1 (Prelim.) B experimental uncertainty
'-.>.<d | Ep = 460, 575, 920 GeV + model uncertainty
|.|._I I + parameterisation unc.
0.5~ o F averaged over x
o1 in bins of Q*
- * HI measurements
] — & cover the range
0 2.5<Q*< 800 GeV?
- ®
B o M~ 1S
H o M M~ = OO0 NM O
- o O N AT O O~ N M~~~ STOM WO O ™
X8 8 888 8888 855 588 888 84&3
S © 9996 99996 999 © 986 999 9999
B o ©o o 0O 0O OO0 OO0 O O O o OO0 OO0 OO OO
-0 5 | | | L1 1 11 | | | 1 L1 11 | | | 1 L1 1 11
. 2 3
10 10 10
2 2
Q“°/ GeV
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@ F,” and F.° structure functions

e Investigate F, contribution from

beauty and charm —k s
* b, ¢ quarks: produced dominantly by 7
boson-gluon fusion
- sensitivity to the gluon PDF g

e Experimental methods: == —

b and c hadron lifetime, D*

K. Krlger H1 Results
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i

Fec x 4

10

10

107

10 %

102

Lifetime analysis

Measurement of F5° and F5°

H] F CE X7 2 b 2 (2] E 3
: HI Fpee(x.Q) e HIESGQ) iy 0
X E 1w 10°E E
=0.0002, i=10 HI Preliminary 2, | -0. ] g A ]
) ;00032 o Y e h ?;%002 H1 Preliminary | 10°¢
3 x=0. , = E F
103§
x=0.0005, i=8 F2° 107 x=0.0005 F b ok
| 5
----- x=0.0008, i=7 ‘° !
1r“ cen b PR
3 X=0.0013, 1=6 E 10 E i Xi::()%.OOZ 3 e 0SV gista:r‘\)ce ;?gni“;(i)canzge S:O
{ x=0.005 Lifetime analysis of
_ 1 | full HERA 1I data
__ ] x=0013 5<Q’<650 GeV?
10} ,I/f ] Uncertainty:
.+ HI HERA II (Prel. |
- — MSTWOS (fgrerﬁ)) T 0013 * HI HERA I+II (Prel.) — 8% forF°
e MSTWOS NNLO (Prel.) ol MSTWO8 (Prel.) x=0.032 2
' B | MSTW08 NNLO (Prel.) i=0 _ 20% for EP®
10 10° . 10° 10 10° 10° Agreement with
Q / GeV 2 / GeV
Qree NLO QCD
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) D* production 1n DIS

D* production in DIS

D* production at high Q?

>

(\II_I C 2 :zg;: :é:;e:liminary ; \I:(vj;t:lgzcl:olrlarge Kn
- I I 2 _E —— fit: N(D*) = 497 + 37
% 103 F H1 Preliminary HERA Il D* reconstruction | | t
O e, —e— H1 data (prel. using slow pion '
= e
Q o | i HVQDIS (MRST2004FF3nlo) D* » D% 2 2
2107 ¢ et TS0y
cb - — "3 b (D) 15 Gev
i et A B T T R R R R R
E 10 E_ —— M(Knr)-M(Kr) [GeV]
© - —s .
© 1L D* cross sections measured for
- 5<Q° <1000 GeV?
- 0.02<y<0.7 o
10 E InD% 1< 15 Good description by NLO
= p, (D¥)>1.5GeV ' - calculation
_2 I | | | | | L1111 | | | | L1 1 11
10 extrapolate to full phase-space,

10 102 10°
Q% [GeV?]

determine cm
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Combined F,°

g o 04r Q?=35 GeV? ) F°¢ Combined D* and Charm Lifetime Tag
H- i FCC o4 | @-65GeV’[ Q-12GeV* | Q°-20GeV’
I 5 o4l _ _
- 03 |
031 1 *& Extract F,° from : ;
! D* cross sections :
0.2 [ and combine with z
N . . i S IR o R \
- @ combined lifetime-tag F.° [ Q=60GeV? |
[ | D¢ -
0.1~ A charm lifetime tag
5 | L -
3 2.5 1 f -
lo X S &
910 0.2 - Q°=200 GeV? |-
- ] - Preliminary
. . B % 03 \‘ — Data HERA-II
Consistent results from lifetime and D* analyses e (rel
0.2 [~ [ VFNS MSWTO08 NNLO (Prel)
Combine the two measurements o1 [ \2 " ErscreaeRs
. L . . L o b v b
Significant improvement in precision 403 2 432

Data constrain PDFs and heavy quark treatment in QCD fits

K. Kriiger H1 Results 23



@ Hadronic final states

e Determination of o from jets at high Q°

¢ — — ¢
jet
Ug
jet
@)

K. Krlger H1 Results
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@ Determination of O

1994
G | e mi-data
7 0.5 (b) -
* Analysis of jet rates
041 gug | e based on ~0.3 pb™!
: e 0 1s compared to QCD
0.3F - S
N running and flat distribution
0.2F %“ _______ -
| %:“m | &, (M,)=0.123+0.018
0.1 - 3§ 3y .

Ll | Ll | Ll 1 Ll
10! 107 109 104
Q" [GeV’]
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High Q” jets and o

Inclusive jet rate, highest Q° bin

T TEH1 f)
ooy E 5000 < Q%< 15000 GeV?
10" 3 -
i -
102 3 e H1 Data
5 NLO ® hadr
1 1 I 1 1 1
theory 0-8 i * | ) 3 T
8 10 20 30 40
P,/ GeV

* Analysis of inclusive, 2-jet, 3-jet rates

0.15

Normalised Jet Cross Sections

L H1 .

Combined H1 data (incl., 2-, 3-jet)

o fit

Theory uncertainty

. Submitted to EPJC }
e Full HERA data now published 0.10 - DESY09-032
e (O 1s extracted from a simultaneous fit | | | ! 5
S | i SO 10 10
to Gjet/Glnc, GZ—Jet/Glnc, 63_]et/6|nc Q / Gev
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@) Result on o

e Result: strong coupling extracted from H1 jet data

xs=0.1168+0.0007 (exp) =, ooa (theo)=0.0016 (PDF)
DL —— “wme ® Experimentally most
| precise single measure-

ment of g (0.6%)

H1 low Q% incl. jets
H1prelim-08-032 mmmmmmmsmsssssssssssmmnesssssssssssseseee

ZEUS vp jets

ZEUS-prel-08008 | mmemmmesee

HERA comb. 2007 incl. jets | B [ The()ry (NLO) CITOr

H1prelim-07-032/ZEUS-prel07-025 77977777~

P dominated by scale
uncertainties (3-4%)

Bethke
Prog.Part.Nucl.Phys.58:351-386,2007 | | | | |
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@) Ditfraction

* Leading proton cross-sections

e First measurement of F, "

K. Krlger H1 Results
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D

Diffraction

1995

= Q2=8.50evé Q? 12GeV z Q=25 GeV” A - a) e Hldata -
1021 . N - . g 1 = - 7 A\
10; .‘\B=0.065 0065; \ B=0.065 H1 data % B f/l]%ll\fs J |
U 3 g 0 B
‘lf \ ; \ B _2E 4—0——F+++47/ :’
10 - % 10 = e ¥ o |
10;_ . lel=8,5l GeV’ % Q 12 GeV’ _ - le=25lG‘eVé _ Q’=50 GeV* 10-3; . o ‘
o - . B=0175 | B=0.175 | \&0.175 \5=0.175 B 0 5
1 E \\ &? E *\Q nma
o e gelection of events with
. Q2=8.5GeV Q 12GeV Q2=250e\f2§ . Q=50 GeV? © 1
107 B=0.375 | \B =0.375 | B=0375 | B=0.375 fapldlty gap
10 [ = - =
T N : \\ ] .
) N : :_ |  first HI measurement of
R S S the diffractive
e QE83GeVIE  Q=12GeV’ | | Q'=25GeV’ Q’=50 GeV’ ) i
- =0.65 | =0.65 | 0.6 6
of NP} '\\ B=0.65 \ p=0.65 \,\i B=0.65 contribution to the proton
N N : W\ structure function F,
10 = = _
T o e T 0 i o e hased on 271 nb-!
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X,p0, D

@ Leading protons at HERA 11

FPS
90V §1V 80H

6411
R77 B72  B&7 Q51,5558  B47 Q42 Q303438  B26 BIZ22 Q615
proton u J, H1
r[L 1] []

"""" g R el ¥ T 1] ] .

* H1FPS HERA-2 (prel.), M,=M_
— H12006 DPDF Fit B, IP+IR, M,<1.6 GeV

0_05-_§=0.oo1%a-_ﬁ= 0.0056 | f=0.018 | p=0.056 [ p=0.18 [ =056

R IR B! ST PR & e New results: HERA II FPS detector
4 BT T ) N R i (Roman pots)

I I B e
R S = e Measure 6 (X, B, Q% for 4 <Q?* <700 GeV?
e 4|~ |~ | * Described by DPDF fit to rapidity-gap data
e I O regtl] ~d|™~. | ® Higher Q’ reach compared to HERA I FPS
wsf 506y [ F F -F . F (increased statistics)

z | 31 [ S
wsf2ooev [ [ [ 4 ..f 1 ® Precision ~8% at low Q? (systematicall

. il limited)

L PR Ll U M| L L n L
107 10" 102 10 10% 10” 1072 10" 102 10" 107 10”7
Xip
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5 Direct measurement of F,

Diffractive cross-section can be decomposed into structure functions:
2

y FD
1 -|-(1 —y>2 ) X=Xp"
y=Q?/(s - XIP'B)

D D
o, och—

Measure Gr(XIP’ B, Q?) at fixed Q% X, asa function of 3

(Xp)
D . . P
Extract FL from ¢_data at different beam energies and low B b
I
(t)
H1 Preliminary H1 Preliminary H1 Preliminary
< 005f <« 005f < 005f
O oossE Q°=135GeV®  x,,=0.003 O oossE Q°=135GeV’  x, =0.003 O oossE Q°=135GeV’  x,=0.003
S 04 1 A geaf / < ooaf ‘
" E E, =460 GeV /+ o E E, =575 GeV / o 004¢ E, =920 GeV
s 0.035F ¥ s~ 0.035F -/ s~ 0.035F 4
S E \ i ’ y N’ - i N’ : \ . p /{
b* 0.03 E_ . & o) 0.03 E_ . b‘- 0.03 E_ /\fi_/‘;{
& 0.025F & 0.025F & 0.025) i
x : > : 1 > 3
0.02F 0.02F 1 0.02F
0015 = Data 0.015F- +  Data 0.0151- e Data
0.01;— X;p 6° H1 2006 DPDF Fit B 0.01 — Xjp o? H1 2006 DPDF Fit B 0.01 — oD H1 2006 DPDF Fit B
0.005F x;p F5 H1 2006 DPDF Fit B 0.005F x;p F5 H1 2006 DPDF Fit B 0.005F- F> H1 2006 DPDF Fit B
ob— 1l Ll . ob—— vl MR | . o:......l Ll
10" 1 107 1 10" 1
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The H1 F, ” data

H1 Preliminary F

—~ 0.04
o
. [ T First measurement of the
. 0.03F Yy : :
~ : longitudinal diffractive
X o0.02F Q® =13.5 GeV* structure function F °
o : X, = 0.003
o 0.01F Non-zero FLD at 36
X :
Of Consistent with DPDF fit
- H1 2006 DPDF Fit A H1 2006 DPDF Fit B
-0.01F — Xr F —Xp F{
B - Xpp Fy
-0.02——— L
10
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@) Summary

* Many new results from H1

-> Milestones of the physics program are achieved

* Some Highlights
— H1+ZEUS combined searches

— Precision data on inclusive cross-sections and F2

~ Precision normalized jet cross-sections and o
— New measurement of FL at low Q?

_ First measurement of FLD

* Very productive phase, more results expected soon
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Analyses for EPS-HEP

e gsearches

single top quark production

excited quarks; electrons; neutrinos
general search

isolated leptons, W production

cobined isolated leptons, W prod. 8
Multi-Leptons

combined Multi-Leptons B[S

squarks in R-Parity violating SUSY

e inclusive

x-section at low Q? and x

x-section at medium Q?

HERA I combined x-section @)E
QCD fit of the combined data 5"
F, at low; medium; high Q?

high Q* NC and CC

* heavy flavour

charm fragmentation into D**

F,¢ and F," using the H1 vertex detector
inelastic photoproduction of J/y

search for a D*p resonance

D* in photoproduction; at low Q?; large Q?
beauty photoprod. with muons and jets

F,* from D* in DIS

comb. of F,° from D* and displaced tracks

° QC

D tests
jets and & at high Q% low Q?
incl. photoprod. of ¢°, K*° and ¢
strangeness at low Q? in DIS
K** production at low Q* in DIS
3- and 4-jet production at low x
isolated photons DIS; photoproduction
hadronic final state charge asymmetry
multiple interactions in photoprod.

e (diffraction

Photons with Large Momentum
diffractive p and ¢ in DIS

DVCS and its Beam Charge Asym.
dijets and PDFs in Diffractive DIS
diffractive photoproduction of jets

diff. longitudinal structure function F, "
DIS with a leading proton

leading neutron production in DIS
Pomeron trajectory with ¢ photoprod.
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Backup

K. Krlger
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L) H1 and HERA

ep Collider HERA
Ep=920 GeV, E =27.6 GeV

Vs=319 GeV
Collider experiments HI and ZEUS

H1 Luminosity
184 pb'inep
294 pb™' in e'p

Low energy run:

12 pb™ at E =460 GeV

6 pb' at E =575 GeV
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) Excited Fermion limits

f/A[GeV]

] Search for v* at HERA (e'p, 184 pb™) y Search for e* at HERA (475 pb™) ] Search for q* at HERA (475 pb™)
2 PR T VE f=+f w 5 f=F,f=0
- H1 g fHI ? :
- PLB 663, 382 (2008) e [ PLB 666,131 (2008) | 2 oL oA -1 Submitted to PLB
10 Sagzptia =1 /Me <"E ~ DESY09-040
E TR H1

—r
e
N

T TTTT

f/A =1/ My f/A =1/ Mg

3 i 10 =
107 .o e =
:_:. L3 10 g7 ;‘-' : “i', I " LEP (direct) | L N H1
RN NENI SRRl RENE NN FRNE EENE AR FENE R NN mE FNEE FEEE NN N ST NN N e
100 120 140 160 180 200 220 240 260 280 300 320 100 120 140 160 180 200 22(1 240 260 280 300  10j50 7 éo' = '2(')0' = '25'0' = '3(|)o' - lséo' '
v* Mass [GeV] e* Mass [GeV] q* Mass [GeV]
* Full HERA statistics analysed and published . ¢
* Best collider limits on compositeness scale f/A for high v* masses
. . Y, LW
o Best excited quark limits for f =0 =
. a q
g @
complementary to Tevatron
assumption f =t f
q
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1  HIPDF 2009 QCD fit

H1 Collaboration

F x = 0.00005 x = 0.00008 x =0.00013 x = 0.0002 x = 0.00032
1.5 : 3 - -
2 1;5?;/ - §°/ - / - / - QCD fit to all HI HERA-I
05} ° o i & data, NC and CC
x = 0.000 x = 0.0008 x = 0.0013 x = 0.002 x = 0.0032
15} °| - 1 - VENS heavy flavour treatment
1 / : / : / (Thorne/Roberts)
0.5 '<§ '0 F -®"
0 )(l = 0.“;)05 )J( = 0.;)08 ); = 0.613 “IX = 01.02 ); = 0.:)32
1.5} : : : :
05} o -@./ -.oﬂ |
x=0.05 x=008}1 10 102 10° 1 10 10 10° 1 10 102 10°
-9 - Submitted to EPJC 1PDE 2000 Q?/ GeV?
| _ ’ -
0.5 DESY0S-006 .. H1PDF 2009 (extrapolated)
- -___/"' RrmEtsT [ .. ———S—efyrniliiEE
. A S ° Hibata HERAPDFO.2 Fit
1 10 102 10° 1 10 102 10° °© HilowQ@ '
02 / GeV2 O H1 ngh Q
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@ F, as a function of Q?

H1 Preliminary FL

« 1
G — HI1PDF 2009
o B @ H1 (Prelim.) - - CTEQ 6.6M
~ | E, =460, 575, 920 GeV --- Alekhin NNLO
-
L. MSTW NLO
B I MSTW NNLO
[=)] [
. [Ty ] 8 o0 [ — g Q [ ] = =]
o - — o < [T9] [{-] D — 1y [ o]
X8 8 8 8 8 88 88 8 53 &5 8
S & & & ¢ & & § & & & 29 S
0.5_ =] (=] (=] (=] (=] o o o O (=] (=] =] Qo
0_
1 1 1 1 1 1 L1 I 1 1 1 1 1 1 11 I
2
10 10
2 2
Q°/ GeV

Low Q° regions: largest
spread in theoretical
predictions

Sensitivity to PDFs
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@ Particle charge asymmetry

x|
c|o
Ol 10
—_—
=
~
S
N’
1
10’
ey
g 02
1
>
]
<
0.1
0
>
3
£ 0.2
£
>
(2]
<

—CDM

<,
<,

,,,,,,

~~~~~

,,,,,

o H1 Preliminary
AH1 Prelim. pos
VH1 Prelim. neg

100 < Q” < 8,000 GeV?

,,,,,

¥
1 "'"'"'"""""""""""---.|.(.a_)_
. ® H1 Preliminary {
o HiPreliminary
TaeRwe e

(b)

— CDM - hadron
----- CDM - quark

0.1

target 771 T current

herrﬁspherle/” 3 \‘\\l}enﬁsphere MOmentU m fraCt|On

oon e NS omgong 1N CUITENt hemisphere
: - ’Y*Xp - ua%:k g .
remnant_ =2\ of the Breit frame

icharged ;’

\\\\ %particlfis’;’,’ Xp=2p/Q

* Measure rate of charged particles
produced in the current hemisphere
at high Q°>100 GeV”>

* Asymmetry of positive to negative
charged tracks, up to 0.2 at high X

* In agreement with fragmentation
models
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@ Leading protons at HERA 11

FPS
90V §1V 80H

6411
proton u R77 B72  B&7 i (51,5558 B47 Q42 Q303438 B26 BIS22  Q6-15 H1
L 1] ]

"""" g R el ¥ T 1] ] .

* H1FPS HERA-2 (prel.), M,=M,
— H1 2006 DPDF Fit B, IP+IR, M,<1.6 GeV

000:: });:c()]gg?g -_x,F=O.0085 -_x,P=O.O16 -_x.,=0.025 __x,,,=0.035 -_.x,,=0,05 -_.x=0.075 o NeW results: HERA II FPS detector
oog ;9;O~Obé5: , , | , I , | :ﬂ | (Roman pOtS)
£ T O S A A i o M X, B, @) for 4<Q*<700 GeV’
¥ L R B I B e o easure G (X, p, ) for 4< Q< e
N N N Y I e | o

e ——— 11— D% * Described by DPDF fit to rapidity-gap data
0.0.25: - £ f d — ‘e — ob —(‘!/— l'I .

e < < < /A N N Higher Q° reach compared to HERA I FPS

[ 5=0.18 b - . . .
ooo:: j/ / e} ,«r‘ 1?! .fl 3! (increased statistics)
cost 700 | { e Precision ~8% at low Q? (systematically
T 1T S o a o 8 fimited)

1% 10 10 10 1¢ 10° 10 10° 10 10° 10 10021(0Ge1voz)
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X,p0,D3)

@ Leading protons at HERA 11

0.04]
0.03|
0.02}

0.01]

0.05

0.04

0.03

0.02

0.01}

FPS

90V &1V 80H
B77 B72

{(251.5558 B47 Q42 (3303438 B26 BI822 Q6—13

Hl1

1] [] =

® H1 FPS HERA-2 (prel.), M,=M,
A H1 LRG HERA-1 (interpol.), M,<1.6 GeV

— H1 2006 DPDF Fit B, IP+IR, M,<1.6 GeV

xp = 0.0085
Q= 8.8 GeV?

S~

xp = 0.016

Q’= 8.8 GeV*

A

n n |
xp = 0.0085
Q*= 15.3 GeV?

xp = 0.016

Q*= 15.3 GeV?

L L L]

New results: HERA II FPS detector
(Roman pots)

Measure G (X, B, Q% for 4 <Q* <700 GeV?

1P’
Described by DPDF fit to rapidity-gap data

Higher Q* reach compared to HERA I FPS
(increased statistics)

Precision ~8% at low Q* (systematically
limited)
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@ LLeading neutrons at HERA 11

* [eading neutrons: produced by ®* exchange or fragmentation

e Forward Neutron Counter, 106m downstream the H1 main detector

e Structure function FZLN(Qz,X,XL) is measured for

6 <Q*< 100 GeV*

* Data described by " exchange
+neutrons from fragmentation at low x

0.1

Q° =55 GeV?

Q? = 82 GeV?

> Extract T structure function from data at high x

2.1x102

9.9x10°

4.6x10°

2.2x10°

2.2x10™

H (]
Q=24 GeV? Q= 37 GeV? i@*ﬁ,i#r“ﬂ,
T T
N e e e
[ - _ _ .
1= |---||- Trrae oy T T e el
N ‘ 3 LN 2
#léﬁll:-l F2 (Q ,X,XL) 1.0X10.3
! roael 4 il Crqe-] 3 3 T
o o o F ..
: 5 iﬁﬁ&%}jﬂéi H1 Preliminary .
- _ 0.32 L 095 & H1 data (prelim.)
f?rﬁbl, HERA-II
L Sz —— RAPGAP r*-exch MC
ol dtrr=d o Frpel DJANGO MC
032 09 —— 0.64xRAPGAP + 1.23xDJANGO
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2) Leading neutrons at HERA 1I

* [eading neutrons: produced by ®* exchange or fragmentation

e Forward Neutron Counter, 106m downstream the H1 main detector

e Structure function FZLN(Qz,X,XL) is measured for
6 <Q*< 100 GeV*

* Data described by " exchange
+neutrons from fragmentation at low x

0.6

04

0.2

LN(3)

F,  (x,=073)T_,T_=0.131

H1 Preliminary

* H1 data (prelim.)

- HERA-II
— 2/3F, H12000
----- GRV-n LO (revisited)
--------- ABFKW-n Set 1 NLO

> Extract T structure function from data at high x
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