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DESY Zeuthen in numbers

DESY Hamburg : Zeuthen
~10:1 in budget, personnel and space

Budget _in Me I

Personnel Consumables Investments Total
12 4 4 20

Personnel

FTE 200
Heads 240
Apprentices 20
Foreign researchers 48
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Site with history

> 1940-45 nuclear research institute of Deutsche Relchspost
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> 1945 Red Army transfers equipment to Russia

> 1945-55 nuclear physics forbidden by Allied Control Authority
> 1950-62 Institute of Nuclear Physics
>

1962-90 Institute of High Energy Physics of Academy of Science of GDR
active in HEP experiments at
CERN, Dubna, Serpukhov and
DESY (till 1969 and from 1984)

> 1990-91 positive evaluation by
German Science Council

> 1992 unification with DESY Thomas Naumann |




DESY In Zeuthen
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> astroparticle physics

> particle physics

> detector development

> accelerator physics
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Astroparticle Physics at DESY

> Neutrino astronomy > Gamma astronomy

= Pioneers in neutrino astronomy = Participation in all operating

: o herenk rimen
= Leading participation in IceCube Cherenkov experiments

= Preparation of CTA

> Theory

= Dark Matter, indirect detection
= Modelling of high-energetic particles

= Particle acceleration
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Neutrino Astronomy

Science
: } . |

> We are pioneers in neutrino
astronomy from Lake Baikal
to IceCube
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lceCube: PeV Neutrinos

BREAKTHROUGH

OF THE YEAR




lceCube:

Ernie
January 2012 | 1.1PeV

PeV Neutrinos

Bert

August 2011 | 1.0 PeV

Big Bird

December 2012 | ?PeV
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Gamma Astronomy

measure high energetic gamma radiation from
= active galactic nuclei, supernovae (transient)
= WIMP annihilation in centre of Sun, Milky Way, ... Thomas Naumann | DESY, Zeuthen | April2016 | 31




Cosmic PeVatron in the Galactic Center

H.E.S.S. collaboration

Acceleration of
PeV protons
in the Galactic Centre.

- Nature 531 (2016) 476

[ Diffuse emission (x10)
- Model (best fit): diffuse emission
— = Model: diffuse emission £ = 2.9 PaV
- = = Model: diffuse emission E _,
e . ... Model: diffuse emission £%% = 0.4 PeV

[ HESS J1745-290
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Dark Matter searches

direct Indirect
DM scattering + production DM annihilation

IceCubel‘
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Cherenkov Telescope Array CTA

> next generation > Improved sensitivity
> observatory > extended energy range
> flexible and robotic operation > Improved angular resolution

> South + North sites:

Paranal, ESO, Chile + La Palma
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MST prototype in Berlin-Adlershof

> developed mostly at DESY
In cooperation with
ANL (US) and CEA in France

> test and optimize gear and
safety systems

> Improve + measure mechanical
and optical properties

> mirror surface: ca. 100 m?
> diameter: 12 m

> tower height: 9 m

> camera height: 25 m max.

> In 90 s to every point on heaven
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CTA Headquarters + Data Centre at DESY in Zeuthen




Particle Physics in Zeuthen

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
\ |

f | \ \ .
Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

> Experiment > Theory
= ATLAS: top physics, VV scattering = Phenomenology:
= CMS: radiation hard diamond sensors for LHC QCD: proton structure from HERA and LHC,

electroweak Standard Model
" Linear Collider: Positron source = John von Neumann Institute of Computing NIC

= Detector Lab: ATLAS Si Tracker Upgrade Lattice QCD: strong coupling, B physics
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Detector Development

> DESY: FLASH and PETRA

= beam dump for FLASH
= fast mirror chamber for PETRA3

> CERN: LHC

= diamond detectors for CMS and LHC
= high lumi upgrade of the ATLAS Si detector

2m




accelerator development

=




PITZ — Photo Injector Test site in Zeuthen

> Develop and optimize > Test of subsystems
high frequency photo injectors = Photo cathodes
for free electron lasers = Laser systems

> World record in beam quality = Components for beam diagnostics

> XFEL demands exceeded > Plasma wakefield acceleration

> 5 RF guns to Hamburg
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DESY In Zeuthen
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| wish you a pleasant stay and a fruitful meeting!
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