| Traynor, la/oyos

Quark




Overview

® |ntroduction to HERA physics and the HI
detector.

® The search for new physics.

® (s from jets.




Status: 1-July-2007
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H1 Integrated Luminosity / pb™

1000

LTy ) S A Days of running

. . HI Physics usable sample ~500 pb-
> € electrons or positrons

27.5 GeV 920 GeV
Vs=320 GeV 4 different proton energies
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HIl and HERA




Born level
“Oth order QCD’”!

q=k-k’

VS =318 GeV

“virtuality”
“inelasticity”

y — Ey/Ee

relationship

Q? = Sxy

“Quark momentum”

Deep Inelastic
Scattering (DIS)
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Not Only Underlying event ~ Prompt photons
but also

Photoproduction

Diffraction

Rescatter

with p? i Y ’

C, jet

jet




Physics goals from
the "70°s

Test QCD.

Study weak neutral and charged current with polarisation.

Search for new physics:

® e or g substructure, new gauge bosons, new interactions.
Nothing on:

® Diffraction, low-x.
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Physics goals from
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Measure structure functions:

® F29 XF39 FS’ FC, Fb) K - Talk by Eram
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Physics goals from
the "70's

Measure structure functions:

® F29 XF39 FS’ FC, Fb) X' - Talk by Eram

Test QCD.

Study weak neutral and charged current with polarisation.
Search for new physics:

® e or g substructure, new gauge bosons, new interactions.
Nothing on:

—
e Diffraction, low-x. Sends most people to sleep
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|.16 T solenoid,
radius 2.7 m

(ALEPH like)

s.c. Solenoid

coil outside

calorimeter
for best

resolution!

TN

Uniform field

for tracking

(central and
forward)!




central muon detector

Forward Muon Instrumented Iron Detector
Spectrometer

s.c. Solenoid 1.16 T

Lead-fiber
Calorimeters
 —
e ]

Backward
MWPC
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— GO

ToF Forward¥fSilicon Central Central
Scintillators [Tracker QTracker Tracker MWPCs
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Context

HI (1992)  ATLAS (2008)

USRS 96 ns (104 MHz) | 25 ns (40 MHz)
intervals

SEagiaEe e | kHz (2.5 ps) | 75 kHz (2.5 ps)

# of channels 750,000 14,000,000

event size |00 kBytes |.5 MByte

: 5 Hz 1996
Physics out put (50 Hz 2007) 200 Hz

akizinlaolallleidlolslf |0 GBytes /day | 100 GBytes / day

overall size O x10OxI2m | 25x25x46 m




Search for new Physics

“HERA as a frontier collider”

® NC cross section and the quark radius.

® Polarised CC cross section and wrong
handed neutrinos.

® |solated leptons with missing P-.




Neutral Current Measurements

Hi Run 122145 Event 69506 Date 19/09/1995

e*p—e*X

Q? = 25030 GeV?, y =10.58, M = 211 GeV

Signature: scattered
electron and hadron
jet(s), transverse
momentum balance




Neutral Current (ep — eX)

H1 Neutral current single

°* H1 HERA I+l e*p (prel.)

« mueramieperel) 1 differential cross section

H1 2000 PDF e*p
—— H1 2000 PDF " p

e*p—e*X

Q?> 200 GeV? HERAI+II luminosity (435 pb-!)
y<0.9 ]

P.=0
s = 319 GeV electroweak interference effects

Beam charge (and polarisation)
effects due to the interference of

H1 HERA L+l 6% (prel.) : photon with Z boson

H1 HERA I+l e p (prel.)

H1 2000 PDF e*p
H1 2000 PDF €” p

H1 Norm. Uncert.

—

Data/Theory

—
N
TT T TT1

Data and standard model
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Fermion substructure

H1 Quark Radius Limit HERA I+l (435 pb™)

Use form factors for
electrons and quarks

CTEQ6D

2

do/dQ?2/ do/dQ

PDF Uncertainty
—— R, =0.74-10"°m (95% CL)

r ~ electroweak
charge distribution

A ep

| 4

T S S gy Vo Q) O P PP PP Sy PPy g Amc o]

- 'i .
do do”M

@ — dQ2 fe (QQ)qu(Q2)

H1 Preliminary

Q? (GeV?)

R=+/(<7r*>)

Req < 0.74- 10-'8m at 95% CL




Charged Current Measurements

Run 23883/ LEvent 8595 Class: 4 5 6 / 11 19 25 26 28 run date 290399 e+ v X
P Ve

Pt=159 QZ2=4106/ x=0.7/ y=0.25

e p—VeX

Signature: no scattered
electron, missing p:

neutrino




Charged Current single differential cross section

HERA I

Suppressed cross section at low

Q? due to propagator mass
(Mw~80 GeV)

H1 e*p:NC 03-04 (prel.)
H1 e pINC 2005 (prel.)
ZEUS &'p NC 2004
ZEUS E:‘p NC 04-05 (prel.)=

SM e'R NC (CTEQ6M)
—— SM e’'g NC (CTEQ6M)

—h
o
TTTTTm

NC ~ 1/Q*
CC ~ [M2W/Q? +M2y ]2

do/dQ? (pb/GeV?)

—h
<
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At high Q2 NC and CC cross

H1 e*p CC 03-04 (prel.) : ]
section approximately equal

H1 e'p CC 2005 (prel.)
ZEUS e'p CC 2004
ZEUS e p CC 04-05 (prel.)

SM e*p CC (CTEQ6M)
—— SMe'p CC (CTEQ6M)

Difference between e* and e CC
|) Two u’s and one d quark.
2) Angular momentum conservation

e’(=) +d(7) =)= = (I —y2)

a2Gevy) €(+) T u(>) = J.=0 = isotropic

y<0.9
P.=0
| | | IIII|

10°
M3, = 80.4°GeV?

| I IIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| I IIIIIII| IIIIIIII| I IIIIrT IIIIIIII| AR

Data and standard model agree.




Charged Current Polarisation

Longitudinal

e Longitudinal polarisation of lepton
B e f beam: new at HERA II.

Spin Rotator .

The transverse polarisation builds up
naturally (SokolovTernov effect)

in Rotator Spin Rotator: 7

I Spin rotators flip the polarisation to

Polarimeter
' _ _Beam

~ e longitudinal just before the
Interaction regions.

'p 200304 _

©
()

Typical level of polarisation 30 — 40 %

Luminosity /pb™

N
(3

IIII|IIII|IIII|IIII|IIII|IIII|IIII|II—

In SM only left handed particles
(right handed antiparticles)
interact via CC

IIII|IIII|IIII|IIII|IIII|IIII|IIII|II—

H1 Collaboration

Expect linear dependence of CC
40 60 cross section on Polarisation!

Polarisation /%




Charged current Measurements

Charged Current e*p Scattering

ep—vX
e H1 Data 2005 (prel.)
© H1 Data 98-99
e'p —vX
4 H1 Data 03-04
A H1 Data 99-00

In SM only left handed particles
(right handed antiparticles)
interact via CC

e

SM (H1 PDF 2000)

— Linear Fit /I:

Q%> 400 GeV?
y<0.9

H1 Collaboration

Right handed fermions mediated
by a boson of mass below

| 86GeV excluded at 95% CL

assuming SM and a massless right
Pe=1,0.=0 handed Ve




Isolated leptons with missing Pt

. Isolated Muon Isolated Electron

o Neutrino

Hadronic Jet, X ,.—

<
vé‘

H1 HERA I e + P;™iss event

Main SM signal contribution:
Real W production cross section ~| pb

X 0.03F .
Jet, Py = | P W production

0.025[

Neutrino, Pmiss ooz

\/I 0.015}

|+ 0.01}

Isol. Lepton, P!




Isolated leptons with missing Pt

Signal

Backgrounds

i

‘Acoplanarity

NC :ep — eX CC:ep — vX cp — el 76X
L

No P, miss No lepton
o xO(10°) 0 xO(10°)

event views

Based on topologies, define detection phase space:
P/>10 GeV, Ptmiss>12 GeV, 0 in [5, 140]°
this reduces most of the background.
Further background suppression using:
-lepton isolation
-event balance (Acoplanarity)
-other kinematical and topological variables




Isolated leptons with missing Pt: HERA result

Phys. Lett. B561 (2003) 241
In the e*p data for Pt* >25 GeV (atypical of W)
|0 events observed
2.91 expected
which corresponds to a 3 sigma excess!

Combined Electron and Muon
-~ N =18
fhese H1 e*p data

- Neyg = 12,4417




Isolated leptons with missing Pt: data taking

Projected Development of H1 Excess Significance

Lumi extrapolation based on last 14 days

I I I I I I I I I I I
pX>25GeV, N, =20

in 275.8 pb™ of e*p data

8y

ga_tip 1)

end of high
energy running

Significance [o]
F =N
i

e Observed Significance

.
E =Y
PR T N N T N

@
)
|
,

X

o7

N

005 %%

RS L L vl | 1

0

SRR
S
&5
G
{3
'V P

’.

:::,0,0
(S

AN

LK
X5
i

X X
% 0%%0.5076.%

XXJ
%
RS
X0
&
oY

@,

@,
0202
XXX
K L)". C

gi X
3 - PN

N
»
|

1

e Future rate as observed by H1
+ 1o fluctuation on H1 rate

N
|

e Future rate as predicted by SM

1.5

Jul 'Aug ' Sep' Oct 'Nov Dec' Jan'Feb Mar' Apr May Jun

2006 2007




Isolated leptons with missing Pt: HERAII

|+PT'** events at HERA I+l (e p, 184 pb™)

Signal

wr‘

| .7: H1 Data (prelim.)

..

NData= 1 8

o =24.4+3.4

H1 HERA I+II
P_X > 25 GeV

0O 10 20 30 40 50 60 70 80

PX (GeV) e andp channels

e channel
obs. / exp. (signal)

1+P"** events at HERA I+l (e"p, 294 pb™)

= AIISM
[] Signal

BRLBLLLLLL

} f)(“ll] | Ilil{”{ﬂ
N

"_

TJ

® H1 Data (prelim.) N,.=41

ad

N, =345+4.8

etp data

hi

3 1111]1111'1“11lulitlukin1711111:111

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

u channel
obs. / exp. (signal)

e and u channels
obs. / exp. (signal)

e*p data (294 pb1)

11 /4.7 £ 0.9 (75%)

10/ 4.2 £ 0.7 (85%)

21 /8.9 £ 1.5 (80%)

e p data (184 pb1)

3/ 3.8 %0.6(61%)

0/3.1 0.5 74%)

3/6.9 %+ 1.0 (67%)

o Excess at 3.00 level in e*p data only - difference between data sets




Isolated leptons with missing Pt: HERAII

P> 25 GeV electrons  muons
BUT Data/SM Data/SM

ZEUS: good erp Hl 294 pb! 11/4.7+0.9 10/4.2+0.7
agreement with the ZEUS 228 pb? 1/3.2+0.4  3/3.1+0.5

Standard Model ep HI 184 pb’ 3/3.840.6  0/3.1%0.5
ZEUS 204 pb’ 5/3.8+0.6  2/2.2+0.3

e, L+ PT'"iss events at HERA I+l (eip, 0.97 1b")

N H1+ZEUS Data (prelim.
Pl (prelim) n =87

Hil+ ZEUS combined analysis L i Ngy = 92.7+ 112

High Pt* excess in e*p data remains, +=*=#
even after inclusion of the ZEUS data, W f
with a lower significance of |1.80 v JIF s

HERA Exotics Working Group

No obvious physics process irrrssizsin IR
n ) 100 150 200 250
M} (GeV)




s from Jets

H1 Collab., A. Aktas et al., Phys.Lett.B653: 134-144, 2007




Jet production in DIS at high
Q? as a handle on pQCD

Count all jets in phase space as function of Q?

Cross section depends on:

|. QCD matrix elements.
2. Strong coupling Xs.

e

-

3. Parton density functions of the proton.

Determine a (s by fitting t

ne theory to data

Run 170677 Event 152772 Class: 2 4 8§ 9 15 16

17 18 2G 22
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Jet production in DIS at high
Q? as a handle on pQCD

Count all jets in phase space as function of Q?
Cross section depends on:
|. QCD matrix elements.
2. Strong coupling Xs.
3. Parton density functions of theNgroton.
Determine a s by fitting the theor

Run 170677 Event 152772 Class: 2 4 8 9 15 16 17 18 20 22

e




Jet production in DIS at high
Q? as a handle on pQCD

Count all jets in phase space as function of Q?

Cross section depends on:

|. QCD matrix elements.
2. Strong coupling Xs.

e

-

3. Parton density functions of the proton.

Determine a (s by fitting t

ne theory to data

Run 170677 Event 152772 Class: 2 4 8§ 9 15 16

17 18 2G 22
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Jet production in DIS at high
Q? as a handle on pQCD

Count all jets in phase space as function of Q? o
Cross section depends on: {/
|. QCD matrix elements.

. S
2. Strong coupling Xs.
3. Parton density functiongof the proton. g
Determine a (s by fitting tietheory to data
' ' :'-': -

=

‘l
Xs
!
40;




Jet production in DIS at high
Q? as a handle on pQCD

Count all jets in phase space as function of Q?

Cross section depends on:

|. QCD matrix elements.
2. Strong coupling Xs.

e

-

3. Parton density functions of the proton.

Determine a (s by fitting t

ne theory to data

Run 170677 Event 152772 Class: 2 4 8§ 9 15 16

17 18 2G 22
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Jet production in DIS at high
Q? as a handle on pQCD

Count all jets in phase space as function of Q? o
Cross section depends on: 'Z/
|. QCD matrix elements.

. S
2. Strong coupling Xs.
3. Parton density functions of the proton. g
Determine a s by fitting the theory to da

=

-

‘l
j

/70




Frame of reference

Born level

=

O

0’th order s
no hard QCD radiation

One jet in Lab frame

order &%, NLO pQCD

+
<

No ET,
No jets in Breit frame!

In the Breit frame, QCD
radiation generates Et




Event selection NC DIS

150 < Q < 15000 GeV?,
0.2<y<0.7,
99/2000 data set, 64.5 pb-!
Jet selection:

Inclusive kr, pt recombination scheme, R=1.0
-1.0 < BLag < 2.5, 7 < EtgreT < 50 GeV,
“inclusive jet cross section’: each jet of an
event contributes to the cross section

Jet Reconstruction

No unique definition of a jet, but
Inclusive k; cluster algorithm:
|. Similar to e+e- algorithms

2. Favoured by theory over (most) cone algorithms —_
3. Infrared and collinear safe at all orders JHEP 05(2007)086
4. Factorisable

5. Smaller Hadronisation corrections




Data Correction & Systematics

Correction for acceptance and resolution using Monte Carlo RAPGAP
(ME+PS) and DJANGO (CDM) <20%.
Correction for QED radiation with HERACLES < | 5%.
Systematic uncertainties:
|. 2% hadronic energy scale = 4% on cross section.
2. Model dependence (ME+PS, CDM) — 3% on cross section.
3. Lepton energy scale, lepton angle — small.
4. ... small

Experimental error ~5%, mainly due to hadronic energy scale and
model dependence.




NLO pQCD Theory
NLOJet++ (Zoltan Nagy)

Proton PDF Hadronisation correction

\
\ Matrix Element
N\ \

O = Y / dx-a'QCD(xa [F, R O (1R)) + (1 + Ohad)

i=q,(—]ag




NLO pQCD Theory
NLOJet++ (Zoltan Nagy)

Proton PDF Hadronisation correction

\
\ Matrix Element
N\ \

O = Y / dx-a'QCD(xa [F, R O (1R)) + (1 + Ohad)

|=q,q’g/
CTEQ®6.5
error: + 20 eigenvectors




NLO pQCD Theory
NLOJet++ (Zoltan Nagy)

Proton PDF Hadronisation correction
\

Matrix Element

\ \
/dX-UQCD X, [UEy 1Ry @S (R)) - (1 + Ohad)

1= aag

CTEQ6 5
error: + 20 eigenvectors

Assess theoretical uncertainty due to missing higher
orders through Yr (and Pr) dependence of et
convention : Urr T X2 and Prr 4 x0.5

More




NLO pQCD Theory
NLOJet++ (Zoltan Nagy)

Proton PDF Hadronisation correction
\

Matrix Element

N\ \
/dX-UQCD X, HF, HR, OS (NR)) ' (1 N 5had)

1= ,ag /

CTEQ6.5 Apply hadronisation corre.ctl.on
. (dhad) to parton level predictions
error: + 20 eigenvectors .
to be able to compare with data
uncertainty taken from
Assess theoretical uncertainty due to missing higher difference of Monte
orders through Ur (and Pr) dependence of Ojet Carlo models (PS /CDM)
convention : Urr T X2 and Prr 4 x0.5

More




NLO pQCD Theory
NLOJet++ (Zoltan Nagy)

Proton PDF Hadronisation correction
\

Matrix Element

N\ \
/dX-UQCD X, HF, HR, OS (NR)) ' (1 N 5had)

1= ,ag /

CTEQ6.5 Apply hadronisation corre.ctl.on
. (dhad) to parton level predictions
error: + 20 eigenvectors .
4159, to be able to compare with data
e uncertainty taken from
Assess theoretical uncertainty due to missing higher difference of Monte
orders through Ur (and Pr) dependence of Ojet Carlo models (PS /CDM)
convention : Urr T X2 and Prr 4 x0.5 +79

+5%
More 5%




Results
Inclusive Jet Cross Section

-
o
N

$ H1Data
NLO ® hadr ® Z°

$ H1Data
NLO ® hadr ® Z°

(pb/GeV?)
| I 11 I‘Hl
o

-t
o

-
S

b
| IIIIIII| | IIIIIII| bll

do/dE. / (pb/GeV)

do/dQ?/

102 F 1

7 <E. <50 GeV - 150 < Q% < 15000 GeV?

i

] ] ] ] ] L 11 I ] ] ] ] L 1 11 I
300 1000 3000 _ 10000
Q2?2 / GeV?

"
-
——
-
-

Good description of the data by theory (too good?)




Normalised Jet Cross Section

Instead of counting number of jets use (#jets/#events)
Equals Oje: / ONne Dis (normalised incl. jet cross section)
Experimental and theory errors reduced, e.g.
Luminosity uncertainty cancels,

PDF uncertainty reduced.

Improve precision for results and of final &s extraction.

Neutral
H1 Data T T T T T T TT
; H1

NLO ® hadr ® Z° *  H1HERA l4ll ¢*p (prel)
- Ao  H1 HERA I+l e p (prel.)

H1 2000 PDF e*p
—— H1 2000 PDF e p

Current (ep — eX)
T T T T 1T II|

d
[ ]

=
o
=y
| IIIIIIII T IIIIIIII T IIIIIIII T IIIIIIII bll

—_
N
>
S
S~
Ko
Q
~

do/dQ?/
sub

7 <E; <50 GeV ' y<0.9

P.=0

\s =319 GeV
1 1 1 llllll 1 1 1 llllll
300 1000 3000 10000
Q?/ GeV?

A
=
—-
-
-

LI LI




Appearance very
similar to inclusive jet
Cross section

Et spectrum gets
harder with increasing Q2

More jets per event
with increasing Q?

Reproduced at NLO

Normalised Inclusive Jet Cross Section

150 < Q’< 200 GeV?
¢ H1 Data

NLO ® hadr ® Z°

PRI R T
40

50

E./GeV

700 < Q%< 5000 GeV?

H1

200 < Q%< 270 GeV?

H1




s Extraction

QCD predictions of the jet cross sections are calculated as a
function of &s(Ur = E7 ) with the fastNLO package

Measurements and theory predictions are used to calculate a
X?%(os) with the Hessian method

Fully takes into account correlations of experimental uncertainties

The experimental uncertainty of (s is defined by that change
in s which gives an increase in X? of one unit with respect to
the minimal value.

The theory error is estimated by adding in quadrature the deviation of
s from the central value when the fit is repeated with independent
variations of the renormalisation scale, the factorisation scale and the
hadronisation correction factor.

More




s Extraction

Each data point yields one ;s

Renormalisation scale chosen
as Et of the jet

Highest Q? interval
statistically limited

Running of s is
demonstrated in one
experiment

Results are compatible —
calculate the average

0.30f
025}
5"020?
0152

0.10}

os from Norm. Inclusive Jet Cross Section

150 < Q’< 200 GeV?

+ OLs(““r:ET)
L averaged aS(Mr)

H1

||4I0|||

50

w / GeV

270 < Q°< 400 GeV?

H1

||4I0|||

50

18 / GeV

700 < Q°< 5000 GeV?

H1

0.30f
025
g"ozo;
0152

0.10}

200 < Q°< 270 GeV?

2050
er/GeV

400 < Q< 700 GeV” H1

~20 30 40 50

u / GeV

5000 < Q*< 15000 GeV> H1




s Extraction

Inclusive jet cross section, using all 24 data points

s(Mz) = 0.1179 + 0.0024 (exp) *29932 (th) + 0.0028 (pdf)

Normalised inclusive jet cross section, using all 24 data points

os(Mz) = 0.1193 £ 0.0014 (exp) *99%7 (th) + 0.0016 (pdf)

Compatible within error, significant reduction of experimental uncertainty
Theory error main contribution (need NNLO / resumation?)

Restricting phase space to where theory error is smallest,
ZEUS approach, (700-5000GeV?2)

s(Mz) = 0.1171 + 0.0023 (exp) *99932 (th) + 0.0010 (pdf)

Hl view

Do not take scale error value too seriously, only order of magnitude!



Xs(M2)=0.1198 % 0.0019(exp.) + 0.0026(th.)

@
@ HERA

HERA (XS Workmg GI‘OU.p S inclusive-jet NC DIS

* ZEUS (from do/dEl)
= HI1 (from d’c/dQ’dElY!) -

th. uncert.
+—+e+— Inclusive jet cross sections in NC DIS QCD

i - i ot (M) = 0.1198 + 0.0032

ZEUS (Phys Lett B 649 (2007) 12) . (HERA combined 2007)

10
Inclusive-jet cross sections in NC DIS Ejrft (GeV)

HERA o, working group

exp. uncert.

H1 (DESY 07-073)

HERA combined 2007 inclusive-jet NC DIS

—————> HERA combined 2007 (2.7%)

(this analysis)

HERA average 2004
(hep-ex/0506035)

World average 2006 _) WO rl d ave rage (08%)

(S. Bethke, hep-ex/0606035)




The Future | : HERAII

HERA I - 65.4 pb-1 ©  HERAI arXiv:0706.3722

(phase space corr'd)

) HERA Il preliminary
NLO ® hadr ® Z°

HERA II - 320 pb-|

1

i

reduced errors

Hadronic energy scale
2% here —
|.5 % for publication

Q?%/ GeV?

also possible

Optimised NLO scale choice, vy, Improve description of data
Q2 Q/2,2Q, ET+Q etc... by LO Monte Carlos.




Conclusions

High statistics results from HERA 1l show
(mostly) that the Standard model still works

High precision measurements allow the
extraction of a competitive value of .

&s(Mz)=0.1198 + 0.0019(exp.) + 0.0026(th.)

Future HERA data will improve on the accuracy

Measurements at HI (HERA) will still be the state-of-
the-art until the next ep collider is built. which will be
In ...




The Future: LHeC

IP5
CMS

What! th Nbor \
40-140GeVe® I-7TeVp | 4w e w

Momentum z Betatron
Cleaning Ring Cleaning

ring-ring or linac LHeC ?
IP2 . P8

ECFA/CERN endorsed A
Uit possibli

workshops ATLAS
— Interac
Regio

Wh)” Leptoquarks, 0 xI000 LHC  quark substructure

Very low x, Very high Q, precision QCD, Nuclear PDFs
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Isolated leptons with missing Pt

High Pt* e + Pmiss event in HI HERA |l e*p data
Pt = 37 GeV, Ptmiss = 44 GeV, PtX =29 GeV
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Isolated leptons with missing Pt

High Pr* U + PTMiss event in Hl HERA I e'p data
PtH = 51 GeV, Ptmiss = 39 GeV, PX = 48 GeV
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Isolated leptons with missing Pt

Z

High Pr* Y + Prmiss event in HI HERA |l ep data
PrH = 38 GeV, Ptmiss = 51 GeV, Pt* =24.7 GeV
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Single Top Production at HERA

e Excess of observed events at high
P-X unlikely to be due to W
production (typically low P)

— But! Observed topology is typical
signature of top decay t — bW

— Tiny SM top production cross lepton & jet
section < 1fb /] channels

: : considered
— Anomalous top production via

Flavour Changing Neutral Current ?

— However: This process cannot Riuy/ Vtuz
explain asymmetry between
datasets

e HERA I analyses: K., + Anomalous y magnetic coupling
— H1: o(ep — etX) < 0.55 pb V., + Anomalous Z vector coupling

— ZEUS: o(ep — etX) < 0.23 pb

David South (H1), Universitadt Dortmund




H1: HERA I+II Exclusion Limits

Cross section limits on FCNC — H1 Preliminary (HERA I+l1)
single top extracted from 2
discriminator using a > Excluded

\

» Excl. by ZEUS
New H1 upper bound on the -
cross section at 95% CL.: — Excl. by CDF

maximum likelihood method

— o(ep — etX) < 0.16 pb \\_’ Excl. by L3

Upper bound on the S
anomalous coupling i m = 175 GeV

— Ky, < 0.14

llI l 1 1 1 jj Sy sy
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New limit extends into region of phase space uncovered by other colliders

David South (H1), Universitat Dortmund Page 20



A BSM Model favouring e*p over ep

* Particle coupling to e-q with fermion number F=0 ?

+ -

© NP © (NP)* Large mass i.e. large xg;
_ d >> d, hence o(e+) >> o(e-)
d d
» Another example : Squarks in R-parity violating SUSY ?

If LSP is v, and no large RpV coupling involving
the t : v, could be long-lived

RpV via couplings involving two 3@ generation

d/i\\_’T fields, light sbottom. Large M,,, — large x;

A'313

David South (H1), Universitdt Dortmund Page 31 baCI(




Scan of Renormalisation Scale

Jets, Q° bin #1 Jets, Q% bin #5

©
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» Theory error: variation of u_by factor 2

» Do not use endpoints, but maxima within interval!

P Important at high Q2, theory error gets a bit larger

15.12.2006 t0 Report, Physics Plenary




Scan of Renormalisation Scale

» NC cross section shows opposite
slope than jets

» No cancellations for the theory
errors for the ratio jet/NC

(just the opposite!)

15.12.2006

t0 Report, Physics Plenary



QCD Fits

P Fit of a (M) with fastNLO, NLOJET++ / DISENT

e Cross section data points are correlated.
e Method used in 95-97 analysis & H1-01/98-536

e “ definition

O_gccp_o__FastNLO s (M 1— 61' € 2
Y2 = Zi( ; ; Esz (Mz))[1—>_ 6;,1(€r)]) -3, ei

T, uncorr

72 runs over measured cross section
gFastNLO (o _(M)): FastNLO calculation

1
k runs over all sources of correlated uncertainties
0;.1(€r): contribution from kth correlated source to ith measurements

as(Mz) and €: fitted parameters

e Using TMinuit of ROOT package

15.12.2006 t0 Report, Physics Plenary



Check Fit Method

P In the fit we use CTEQ6.5 which was build assuming o (M,)=0.118

» Do we bias our result, due to correlation between gluon and o_?
P Cross check with fit method , A"
- Interpolate between 10 values of o (M,) with CTEQ6AB

- building averages of fits more involved

S 0.14]

6 L
Standard Method B: oo, = 0.1 158+ 0.0020 0.12;39 |

Method A: s =0.1152+0.0025 o410~

s A ¢ b | T | 11 'I’TT

e Method A

0.08: Method B
0o 10 20 30
Data point humber

P Consistent results within error, no bias expected

back
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o, from Norm. Inclusive Jet Cross Section

° OLs(Mr=ET) a) \ o OLs(Mr=Q) b)
L averaged O‘s(Mr) ) L averaged as(ur)
¥ as(ur=MZ) PDG2006 g ocs(ur=MZ) PDG2006




