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Recent hep results from DESY

HERA the world‘s only ep collider
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do/dQ? (pb/GeV?)

Flavour decomposition

unknowns: u,,d,u,d,s,.., g
processes: DIS,DY jets,...
e.g. DIS:
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Results of QCD-fits to SF-data:
* only DIS: theor. clean (H1, ZEUS)
* global fits: DIS, DY, jets, W/Z >

more constraints (CTEQ,MRST,...)

H1 PDF 2000
ZEUS-S PDF
CTEQ6.1

- Q*=10 GeV?
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Precision HERA-only ~ global fits
precision at high x needs HERA I

Check consistency of pdfs:
heavy flavour production ~xg in LO
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Check consistency pdfs: F, longitudinal structure function: xgin NLO

(extraction from s, = F,— (y?/Y,) F_- measurement needs reduced vs
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N-spin: ¥2=%(Du+Dd +Dq..)+Dg+Lg+Lg Du-Dd: spin asymmetry of sea ?

flavour decomposition by HERMES
by tagging leading particles (p, K)
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F,~s(dp) at low x (~1/W,): =
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- Why does the proton stay intact in
O(10%) of hard (soft) interactions?
- Does QCD describe diffraction?
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Extract diffractive structure function
(using the standard QCD tools)
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HERA can be described by NLO QCD
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S, problem for p-QCD?
 TeVatron:data/theory ~ 3
« HERA: data/theory ~3
« LEP gy data/theory ~3

several difficulties:

2 (3) scales: m, p,, (Q?)
HERA/LEP: m, ~ p;, small
b in photon?

experimental S/BG ~ 1/1000

now: new more precise data
only slightly above NLO

- before: extrapolate data to
parton level with LO+PS

- now: apply hadronisation
to NLO in experimental
phase space

HERAII with higher L and
iImproved detectors will
resolve issue
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HERA-B: o(bb) |8 s notss
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a determination - how good?

Standard Model
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one example from HERA: single
and di-jet production in gpo and DIS

e ZEUS (82 pb ) (inclusive jet yp)
m ZEUS (38 pb’ ) (dijet DIS)
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e running over one order in min a
single experiment

e consistency between different
analyses
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Summary of o, measurements at HERA I

ZEUS b Inclusive jet cross sections in yp
(hep-ex/0212064)
ZEUS e Subjet multiplicity in DIS
(hep-ex/0212020)
ZEUS L), F—e— Jet shapes in DIS
(pret) {Contributed paper to ICHEPO1)
H1 Ch NLO QCD fit
(Eur Phys J C 21 (2001) 33)
ZEUS = NLO QCD fit
(Phys Rev D &7 (2003) 012007)
H1 N [nclusive jet cross sections in DIS
(Eur Phys J C 19 (2001) 289)
ZEUS H [nclusive jet cross sections in DIS
(Phys Lett B 547 (2002) 164)
FFEUS sl Dijet cross sections in DIS
{Phys Lett B 507 (2001) 70)
=t -t WORLD AVERAGE
(5. Bethke, hep-ex/0211012)
.1 .12 .14

o AV )

« very different measurements agree
with each other within errors

measurements from HERA are
consistent with world average

e precision competitive with world data

e in most cases experimental errors
smaller than theoretical errors

« need higher orders

« NNLO calculation under way ...

HERAII + NNLO:
aim for O(1%) precision
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LQ-production at HERA s ~ f(I ,m,)

s-channel u-channel
I3 e I
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from agreement of high-Q? NC and
CC DIS-data with SM predictions:

i 5'" LR L AR LR RN LR AL RRLN LLRE RS L
[/ IIIIIIIIIIIIIIIIIIIIE E e
% Hidata J Sot Lh_rl‘ﬂ'\_nl
i — 5 u'rm. ] 1o E, v sy Lﬂ'[
0 2 I'le.'l’I“ﬂTHIf_l' | F— am +| L 4
_E . : f— :;Illr-u:-. l.-1II ol eva 1
. |5|| Hu |||| |1|| |.1|| ||:I| |H|| 1|||| 20 Mo 1|5I|| 8
[ q 4 "|'"|"'|"'l"'|"'|"'|'"|":rllllI'j'['{::?llll-:I
[/] !' -! 'r_E'!- [ X
: 1 = 1
- HI PRELIMINARY 'f"f' “as | ;
| e p=e’X " g
E I gy | St ity
fﬁ” l‘.iﬂ .?l'.':'ll!:' .?."!'-H -ﬁu Hlu ||I|| |I|| |.I1|| |:Ii| ||Ii|| |I||| I|| .I||| [{éu\ Al
Mauss (GeV) -

forl =v4pa_, =03 HERA:
Mo > 290 GeV @ 95% CL

= 1
P 7
10 ﬂ?P“"
? r\‘/
.10 il = E
- = :
2 8 © Suth) p=1
-3 o gl =
10 [_° - :
SN | PRI — M
200 300 400

2

M. . (GeV)
- Tevatron probes large masses for large
B (LQ — eq) independently of i
- HERA better probes LQs with small 5
provided that . not too small
— Complementarity of both facilities

NB : at HERA, + could
help in

A Al



Recent hep results from DESY

Rp-violating MSSM from HERA:

LQ-like decays .

e e.1 €>au539 dE{:H}"S q
::>> <<:: ﬁ

= +1 SM part. ei.:.-f

3B+L+2S
Rp=(-1) = -1 SUSY p.

Rp-violation: SUSY can be singly
produced + LSP instable

Many more searches — no significant

signals found - limits for BSM for:
» leptoquarks
* Lepton flavour violation
* Rp violating SUSY
o excited fermions
e contact interactions,
» large extra dimensions
e an. top production and FCNCs NCs
* monopole search

masses up to 270 GeV
excluded for |1’ =0.3

Searches for squarks in R, viol. SUSY

Unconstrained MSSM, j=1.2
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HERA multilepton events

et

©

Search for events with several leptons in final state
Mainly produced via yy collisions
,H1, hep-ex/0307015, submitted to Eur. Phys. J
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HERA events with isolated lepton + P ...

Combined Eleq
Ngan =18

3 [ Combined Electron and Muon
- H1 Collab.,

PLB 561, 241 (200

ep— I + jet + Pt iss
Main SM contribution :

S550585¢8 1:- P {_\W<T G(T{ I:"ﬂd:l
(> AL SRE =
SRR "
s 100 150 200 |ZEUS e*pdata 1 chanrel
| P}/ GeV M,/ GeV| Pr*>256eV |2/012 =002
’ observed / expected PX>406eV | 1/006 =001
H1 e* p data e channel u channel Combinede&u | £ 10 R sl
PX>256eV | 4/148:025 | 6/144-025 |10/292-049 | 3 1 L4 (ﬂq'f’ J S Top e
PX>40GeV | 3/054+011 | 3/055=012 | 6/108 =022 A 130 pb™
10"

» No excess in Hl e” p data (15 pb™vs 120 pb!)

* No excess in ZEUS data in e & 1 channels, T candidates

(but large bckgd)

included
9

» Agreement in the had. channel

E.Perez :
(recently available)
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HERA | (O(100pb-1) ep): HERA Il status:
» high precision structure of proton, « upgrade HERA + detectors completed
(polarised and unpolarised), in summer 2001,
e precision measurements of ag, « HERAII achieved most design goals
 QCD radiation and diffraction at high » specific luminosity,
energy, » polarised positrons (for 3 expt.),
» check (develop) understanding QCD, e but could not run at nominal currents
in final states (jets, heavy flavour, ...), mainly because of BG in expts.,
 many limits on BSM, * begin 2003: BG largely understood »>
« EW-sector barely touched. shutdown March-July 2003,
 start to tune for luminosity: 1. Oct. 03
HERA Il (O(1fb*) + e+/e-polarised): so far situation promising
« high statistics at high Q% and high E-,
»n * high x partons from high Q2 DIS, HERA Il and beyond:
2« jets at high Q2 and high ET, « aim HERAII: 1 fb'! e+/e- polarised (ep)
N « heavy flavours (det. improvements), + pol.eN + exclusive data (HERMES)
:  diffraction (detector improvements), by 2006/07
L « EW-coupling of light quarks, * then stop HERA programme to:
 my, measurement in CC-DIS, « PETRA - synchr.rad.source
o " BSM and HERA zoo events,  make resources available for
w e« exclusive channels (DVCS,...).} PETRAIIl, XFEL and prepare for
E e transversity distributions, an e*e" linear collider
T « more long. polarised data,

—_ L e o o~ x y  ——1 P - o~ A e~ e L SIS



See: “Consensus document®
http://sbhepl.physics.sunysb.edu/~grannis/wwic_report.html

Understanding Matter, Energy, Space and Time :
The Case for the e'e” Linear Collider

A world-wide consensus has formed for a baseline LC project in
which positrons collide with electrons at energies from M, to 500
GeV, with polarized e and collecting 500 fb-* in the first 4 years.

The energy should be upgradable to ~1 TeV and 500 fb-/ year.

Above this firm baseline, several options - depending on the nature
of the discoveries made at the LHC and in the initial LC operation.
- e* polarisation at GigaZ of ~ 60 %
- e e ~ easy (luminosity ~1/3 e*e)
- gg, ge more involved

The consensus document is presently being signed by scientists all
around the world. htt p: //ww f | c. desy. de/ | csurvey/
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Why do we need an LC?

to provide the full picture on a SM/MSSM Higgs,

to provide an answer on EW symmetry breaking, even in difficult
or unexpected scenarios (heavy Higgs, reduced Higgs cross-
section, ...)

to access the SUSY symmetry breaking mechanism with LC+LHC
measurements,

to predict precisely within SUSY O,/h?,

to interpret unambiguously an unexpected discovery at the LHC
(e.g. Z' or Kaluza-Klein)

to estimate the mass scale beyond the reach of LC/LHC:

e precision measurements on Higgs couplings translated into
deviations from e.g. m,, m,or m,,

e test of the theory at the quantum level which could reveal
new mass scales (ala LEP/SLD and m),

discovery potential for the unexpected.

e o o~ x y  ——1 P - o~ A e~ o - ~ -
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Detector R&D efforts for a Linear Collider

The goal: develop technology for a LC detector
- excellent tracking
- highly granular calorimeter to separate
neutral and charged clusters

Higgs to top decay at the
LC reconstructed in the
“TESLA detector”

Several R&D groups have formed:
. VTX developments
. TPC developments
. calorimeter: CALICE, LCCAL
.- forward detectors

Interact through regional and international
workshops:

ECFA workshop (Montpellier Nov 2003) \ i
ACFA workshop (Mumbai Dec 2003) o
ALCPG workshop (SLAC Jan 2004)




Milestones towards the LC:

2004

2005
2006
2007
2015

Selection of Collider Technology (warm or cold) by committee of
wise persons and setting up of an international project team with
branches in America, Asia and Europe.

Continuation of discussion between funding agencies.
Further studies of organisation structures.

Start of work of project teams (,Pre GLC").

Completion of the project layout including costing.
Decision in principle by governments to go ahead with LC.

Start of commissioning



Germany — ministry of science (bmbf):
Dr. H. Schunck, EPS HEP conference in Aachen, July 2003:

“The TESLA linear collider has been one of the proposals evaluated by
the Wissenschaftsrat. The judgement of the Wissenschaftsrat on the
scientific perspectives of the project has indeed been very positive. The
Wissenschaftsrat has strongly suggested hat the linear collider should
be realized as a genuine global project.

The German government has decided to follow this and as a conse-
guence not to proceed nationally and at this moment not to propose a
German site for TESLA. We have to wait for the international develop-
ment. But we will continue our efforts to be able to participate in a global
linear collider project. Let me underline: my government is the first one
to have announced to be principally committed to participating in the
project. “
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