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(. Research at DESY

GEMEINSCHAFT

Staff: 1150 Budget: 158 M€
Hamburg/Zeuthen ~ 10/1

o Particle Physics

HERA Astro-Particle Physics ILC

o r'o1'r'on Radiation

g .'.'-"-"n-_"
R
] - MO - .
S o ot
S

PETRA3 VUV-FEL
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7 DESY at Zeuthen

HELMHOLTZ
GEMEINSCHAFT

» Particle Physics Experiments
H1+HERMES at HERA

 Theoretical Physics
Lattice supercomputing

* ILC Project
physics + detector studies

Baikal, AMANDA, IceCube
high energy cosmic neutrinos

 Accelerator R&D

develop components

for VUV-FEL + XFEL « Zeuthen well integrated in DESY

* PITZ: * rich program with specific flavors
Photo Injector Test Facility Zeuthen

Thomas Naumann ACATO5 23.05.2005 4



HERA

* lumi upgrade: background conditions + stability improved
+ 2004: 91 pb! highest lumi/year delivered so far
-+ 2005: 90 pb! by now, >1pb?/day, ~150 pb! expected

polarization 25-45%
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th. uncert. |~

o w e SEERE . o
exp. uncert.

Jet shapes in NC DIS
ZEUS (Nucl Phys B 700 (2004) 3)
Multi-jets in NC DIS
ZEUS (DESY 05-019 - hep-ex/0502007)
Inclusive jet cross sections in 'y%
ZEUS (Phys Lett B 560 (2003) 7)
Inclusive jet cross sections in 8
CDF (Phys Rev Lett 88 (2002? 42001)
Sul;:i]et multiplicity in CC DIS

EUS (Eur Phys Jour C 31 (2003) 149)
Sulﬂet multiplicity in NC DIS
ZEUS (Phys Lett B 558 (2003) 41)
NLO QCD fit
H1 (Eur Phys J C 21 (2001) 33)
NLO QCD fit
ZEUS (DESY 05-050 - hep-ex/0503274)
NLO QCD fit
ZEUS (Phys Rev D 67 (2003) 012007)
Inclusive jet cross sections in NC DIS
H1 (Eur Phys J C 19 (2001) 289)
Inclusive jet cross sections in NC DIS
ZEUS (Phys Lett B 547 (2002) 164)
Dijet cross sections in NC DIS
ZEUS (Phys Lett B 507 (2001) 70)
World average
(S. Bethke, hep-ex/0407021)

0.1

Thomas Naumann

0.12

0.14
a (M)

& 025 e ZEUS (82 pb’)) (inclusive jet 1p)

| = ZEUS (38 pb ) (dijet DIS)

b a ZEUS (39 pb'l) (inclusivejet DIS)
I v CDF (87 pb ™) (inclusive jet pp)
0.2 . I === Bethke 2002

N
™ i
o1l : mﬂ{ﬁﬁ}ﬁgﬁ

10 10
i (GeV)

0L (M) = 0.1182 + 0.0027

need ~1% precision
from theory !
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QCD Per'tur'ba'rion Theory (%)

with
Hix) ==, fals)
A mseful short-hand notation is

[TE)]

[ET
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Hy  parn. e (1)
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For w < ¥ the hammonic polylogarithms can be expoessed in temms of standard polylogarithens; a
<complets list can be found im appendin A of Ref. [45). Al harmonic polylogarithen of weight
w e 4 i i il can be od i terms. of standuend polylogarithass., Nielen functions [74]
or. by means of the defining relation {4.2), as one~dimemional integrals over these famctioms. A
FORTRAX program for the functions up to weight w = 4 has been provided in Ref. [75].

For completeness we recall the ane- snd two-loop non-singlet splitting fumetions [3, 3] 1
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OF particular interest is the end-point behaviour of the harmonic polylogarithams ot ¥ — 0 or
« 1, where bogarithasie singularities occar, I the linsit v — 0, the fictors Inx are selated to

S. Moch et al., The QCD Splitting Functions At Three Loops, Nucl.Phys.Proc.Suppl.135:137-146,2004.

han.-rnh /1 0DAND2A10° + NANA111

1-2-3 Loops:
Next-to-Next-to-Leading Order:

- splitting functions
- anomalous dimensions
- coefficient functions

tree 1l-loop 2-loop 3-loop

~ ].OOOO oy 1 3 25 359

gy 2 17 345

Feynman by 2 5
- a1 3 22 589

. 1] 1 23 696

D lag rams . g 1 8 218 6378
ho 1 33 1184

sum 3 18 350 9607

D33 3 3 3 o D2 B B
33 3 2 3 3 > e 3 )
D
>3 D 3 3 B I D>
B33 B 3 > 3 0
2 3PP B o oy o e

>100.000 Integrals

M.Czakon, Kovalevskaya Preis 2004.



Lattice QCD

APE La'rie orn uters

- simulate QCD on a lattice :

I |||[ E
04 F =
...... alu) | Ni=2
03 F 3
ALPHA
Crollaboration
02 F L
0.1 E— a
T EF —3-1
: or L/a=16,32,..
SEREETT L1l L1l L1
10 100 1000
p/A

- degrees of freedom:
Color, Flavor, Quark Masses

das/a; = 1% ok with expt.+ 3-loop

APENext at DESY Zeuthen
2005/6: 3 TFlops

Thomas Naumann ACATO5 23.05.2005 10



(7 High P

HELMHOLTZ
GEMEINSCHAFT

DESY,6SI, AWI, DLR, FZJ, FZK

Ausbau des Supercomputing in der Helmholtz-Gemeinschaft
und Positionierung im europaischen Forschungsraum

* needs of diff. communities:
LQCD, astrophysics, biophysics, chemistry, climate
* FZJ-NIC > HGF-HPC > German > European ?
- general vs dedicated machines
- large vs topical centres

Thomas Naumann ACATO05  23.05.2005
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ICS

Neutrino Astro-Phys

IceCube

1 km3
Antarctic Ice

12
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Neutrino Astro-Physics

Amanda: many new results - sensitivity gets interesting

Search for Neutrino Point Sources ‘@‘

Select upgoing events: maximize {v and minimize |y
Optimize cuts in each declination band optimizing for E-2---3 signal spectrum

Sensitivity ~independent of direction %
Published analyses: E
— 1997 data

Astrophys.J. 583(2003)1040 3

— 2000 data ?-t-"!’.‘*“'.:.f':.—}t':':.;—‘-ﬁ B ‘;_- i % v "t.l'--" :- i) : t 'g
PRL 92(2004) 071102 [, t-'.*s«:-sr::ﬁ;;;,;;-g.,g,; 'J ."; LV B A

=24h [ s PR Y A PR A - Oh §

New preliminary results o

with different strategies: B

= 2000-01 and 2002 data * 200003 data: 3370 evis in 807 days ¢

(sensitivity ~3 higher as 2000)

QUi

No clustering in skyplot observed —

No evidence for steady point sources
(measurement compatible with atmosphenc v's)

10
Thomas Naumann ACATO05  23.05.2005



IceCube: Neutrino Astrophysics

First string deployed DOM Module Production

-—u

2450 m deep in Antarctic ice 1300 of 60x80 = 4800 modules
in January 05. assembled at DESY Zeuthen.

also: simulation, reconstruction, analysis

Thomas Naumann ACATO5 23.05.2005 14



ILC: Global Design Initiative

I T’G First ILC Workshop

Towards an International Design of a Linear Collider

WoRKSHO®

MNovember 13th (Sat) through 15th (Mon), 2004

KEK, High Energy Accelerator Research Organization
1-1 Oho, Tsukuba, Ibaraki 305-0801, Japan

/“-,.

Program Committee:

Kaoru Yokoya (KEK), Hitoshi Hayano (KEK),
Kenji Saito (KEK), David Burke (SLAC),

Steve Holmes (FMAL), Gerald Dugan (Comel), -
Hick \Walker (DESY), Jean-Piee Delahaye (CERM),
Diivier Napoli (CEA/Saday)

~220 participants

from all 3 regions

mostly accelerator experts

ternational Advisory Committee:
Robert Aymar (CERN), Albrecht Wagner (DESY).
Michasl Witherell (FNAL), Yoji Totsuka (KEK),
Local Organizing Committee: Jonatnan Darfan (SLAC). Wen Namikung (PAL).
i Tmsuka?KEKj[—Chg ). Fumihike Takasaki (KEK){Depuy-chair), ﬁ"ﬁ“ﬁﬂn@gﬁémgﬁ?&%ﬁ%m
Junji Urskawa (KEX). Kiyoshi Kubo (KEX), Shigeru Furoda (KEK), Canl 32 Canal LIINLF' t
Maobuhire Terunuma (KEK), Toshiyasu Higo (KEK), Tsunehike Cmari (KEK)L Samu's GalKuua = [k I'laj(imn is 15U
Toshiaki Tauchi (KEK), Akiya Miyamoto (KEK), Masao Kuriki (KEK), io Komamiya (Tokyo). s (SUNY}
Kiyosurmi Tsuchiya (KEK), Shuichi Noguchi (KEK), B Kako (KEK) http:/ilcdev.kek.jp/ILCWS/

Thomas Naumann ACATO5 23.05.2005 16



HERA-LHC-ILC

e i _.,-.. =, '
.__ __
= -e..;"!"ﬁ""\ %

|.|-|c IIIT“

Final Meeting
Mareh 21-24
DESY, Hamburg

DESY parhc:pahon at The LHC
the bridge from HERA to the ILC
DESY-CERN contacts start



| Syncnrotron Radiation

use different features of laser in

« Atomic and molecular physics

Biology

Chemistry

Material science

High field and plasma physics

to produce







VUV -FEL

2005: start of user running E = 250-1000 MeV L = 24-6 nm

RF gun accelerator modules collimator undulators

bunch
compressor compressor

4 MeV 150 MeV 450 MeV 1000 MeV

N

MOR 5

ko

Wire scanner: 7 stations in undulator region built in Zeuthen
Gun: optimized in Zeuthen - good emittance

Thomas Naumann ACATO5 23.05.2005 21



PETRA 1lI

A Low Emittance
Synchrotron Radiation Source

Technical Design Report

DESY 2004 - 035 February 2004

25.11.2004:
134 M€ allocated by BMBF,
German Ministery of Science

July 2007:
take over PETRA from HERA



T \¢ NN\ =\ = | ///
NN : :
The European X-ray laser project XFEL

] Planning status October, 2003

mess  XFEL site £50 m I
===: Options for expansion p

Schleswig-
Holstefrl Ve

rfer LandstraBe

Elbe-
Einkaufszentrum




TESLA

Eur'opeqn XFEL ==

Technical Design Report

Supplement

- Feb. 2003: German govt.: XFEL as European project
Cost: 684 M€ (2000)
50% Federal govt.
+ ~10% from Ldnder HH + Schleswig-Holstein
+ ~40% from European Partners

* Mar. 2005: MoU for project preparation signed by 10 EU countries:
CH, DE, DK, ES, F,GR, IT, PL, UK, SE

- Jan. 2005:

Interim Report of Scientific and Technical Issues
Working Group on European XFEL Lab in Hamburg
Cost incl. R&D, escalation to 2012, contingency:

908 M€

* May 2005: Start of Plan Approval Procedure

Thomas Naumann ACATO05  23.05.2005



XFEL Campus

Thomas Naumann AAT05 23.05.2005



industrial cavity production






Monday, May 23

Registration

Cpening
Wawrnanr, Thomas

Plerary Session
Vermaseren, Jozef

Paralle] Sessions

Coffes break

Paralle]l Sessions

Welcome

Tuesday, May 24

Plenary Session
Georgeot, Bertrand

Paralle] Sessions

Wednesday, May 25

Plenary Session
Rarmacher, Ulnch

Coffes break

Paralle] Sessions

Lunch hreak

Paralle] Sessions

Paralle]l Sessions

LOC/IAC

Coffes break
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Thursday, Mav 2

Plenary Session
Buchberger, Bruno

Paralle] Sessions

Parallel Sessions

Trrrited Talk
Brandt, Siegrennd

Friday, May 27
Swrnrnares
Bruy, Rene

Kiesling, Christian
Coffes bireak
Swirnanes
Fujinoto, Junpei
Conference Cloging
Perret-Gallix, Dends
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