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Staff Members of Gamma-ray Astronomy in Zeuthen

CTA

= Budhler, Garczarczyk, Knapp, Maier,
Schlenstedt, Stegmann

Fermi

= Buhler, Ackermann, Franckowiak

H.E.S.S.

= Klepser, Stegmann
MAGIC

= Bernardini, Garczarzcyk
VERITAS

= Maier, Pohl, Schlenstedt
THAT (Theory)

= Pohl, Winter, Yan
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Building Stuff, part I: H.E.S.S. Camera Upgrade

> Project status:
2013 2014 2015

| o6 | | 08 09 | 10 | 11| 12| o1 | 02| 03| 04 | 05 | 06 | 07 | 08 | 09 | 10

Phase | Prototyping o Integration testing

Power sources

hardware components

CopyCam testing
phase

Upgrade action in NB

> First camera deployed last summer
> Production of cameras 2-4 almost finished

> Deployment in September, to be confirmed by H.E.S.S. caoll.
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Commissioning and Calibrating the First Camera

G. Giavitto, H.E.S.S. group
> Long list of tasks...
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Trigger Scans and Dead Time

> Deadtime reduced from 450 ys to < 6 ys

C12_Delta TActive
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Y e
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Old camera
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> Trigger system works well =

> No show stopper, things work
= Some delay in commissioning, though

= Took measures to improve workforce
situation
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Building Stuff, part ll: CTA

ProjectPhases

First Telescopes - -
on Site S
(earliest) 2017 .

CurrentPhase

Headquarters Construction
Site Decision Begins

Initial Design Financial
Acceptance Ability to
Continue

A ‘
CurrentTimeline f \ 4 \ l A 4

Jul2015 e e Oct2015 e e Jan2016 e e Apr2016 e e Jul2016 e e Oct2016 o e Jan2017 e ° Apr 2017

T P — i

Site Instrument Evaluation of Call for International
Negotiations Contribution Resources Offers Convention

Begin Expressions of
Interest Received
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DESY Headquarters Application

> Headquarters

> Science Data Management Centre

GTA HEADQUARTERS &
SCGIENGE DATA MANAGEMENT AT DESY.

The German Application

Accelsrmions | Photon Schence | Particls Physics
D has B &
A Reseasch Centre of the Helerholtz Assocition
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DESY Headquarters Application
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DESY Headquarters Application

> Official endorsements by
= Federal Ministry of Education and Research
= Brandenburg Ministry of Science, Research and Culture

» Helmholtz Association

= Max Planck Society

INFRASTRUCTURE
. . DESY has a wide range of scientific, engi- in legal and tax issuee, procurement, project
= University Potsdam T D
e loowhow o dneion b e G coplnent s DESY

mairnttain large, advanced detectors and infrastructure at Zeuthen. CTA can benefit
ressarch faciities. Also substantive expertise

= Humboldt University Berlin

©on a par with London, Paris or Rome. Berlin is 3.5 milion. There are more canals in Berlin than

rmedia and science. There are many world- .
class museums, an unparalieled music scene Berlin has an extended network of bike pathe
{of every possible styfe) and nightlife, countiess  with a total length of mare than 1500km and

theatres and cinemas, and a thriving perform- about 710 bicycles per 1000 residents.

ing arte and film industry. There are pienty Berlin offere excellent opportunities for ite citi-
of festivals and international mega-events of zens with respect to family iife, profession and

> Expert working group

all sorts. leisure: there are plenty of options for schools
Berlin has 3.5 million inhabitants of more than (nationad and international), childcare, further
180 15% of its are i training,
foreigners, producing a facetted mix of culture,  and businesses, for sports facilities, outdoor
refigion, food and political, sociclogical and ocoupations and cultural activities. This makes
L u u ethnic views. Berlin is a very iberal and open Berlin a very good place to ive, whatever
= First meeting: April 8 T
" Berlin has an impressive and ever-changing living in Berlin is substantially lower than in
history. Many places in the city still testify other large (and smaller) cities in Germany and

of eight eventful centuries, especially of the Europe. It is by far the cheapest capital city in
20th century, with the heydaye in culture and  Western Europe.

science in the 1520, the two wars, the Nazi  Lit ving in Zeuthen or the small, nearby towns
regime and the division of East and Weet for 45 (6,000 to 35,000 inhabitants), is a good option
years and the flourishing after the reunification.  for families. At the lakeside and close to
Berlin is Europe’s greenest city. With more than  nature, it is iving where others make holidays,
2,500 public parks and gardens and almost a yet still offering the benefits of the nearby
fifth of the city being covered with trees, it is rmetropoiic Bedin.

> CTAO council

= Decision: mid June
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CTA at DESY

> Medium-Sized Telescopes
= From prototype to first telescopes on site
> Array Control System

= Software architecture

= From prototype software to telescope
operation

> Data Pipelines

= Monte Carlo and reconstruction pipeline

> CTA array layout
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CTA Array Layout

G. Maier, CTA/VERITAS group
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CTA Array Layout
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Physics for CTA: Dark Matter Strategies

M. Hutten, CTA/VERITAS group
> Evaluating competing concepts

= Best projections for Galactic halo, but large background & modeling uncertainties

= Rely on dwarf galaxies/dark halos as alternative targets

{ efforts n Zeuthen =

‘ R 10717
Dark matter modeling —
| , _
2 107 CTA Gal. halo (500h, Einasto), Carr et al. 2015 7
dark subhalos Z '
dw_arf S, 107} -+« VERITAS limit, stacked dSph
galaxies - - MAGIC limit, Segue 1 (158h)
—20
1077F <.« HES.S. limit, Gal. halo (254h)
el T Fermi-LAT limit, stacked dSph (6 years)
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Physics for CTA: Tau Neutrino Astronomy

> Use Mountain or Sea as
Target material

> Background: Protons

= Different signatures (often
dominated by muonic shower
component)

Altitude (km)

D. Gora, E. Bernardini MAGIC group
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Physics for CTA: Tau Neutrino Astronomy

> Separation of Taus is good

> Acceptance depends on site type

arXiv:1508.02863

= Might be sufficient for transient outbursts! ~ g . T
E 10" :_ Arizona _:
E ; Namibia E
= - ]
g 102 —
% - ceCube 3
for CTA-E, 1PeV 3 B _Southern.sky |
=5 §"'|§;E.:’:" L) R B N < 10-35_ IceCubethemsky _E
102 B - T -
- P — Chile .
: 10 e Tenerife 3
107 - 7
S ol o v b o by b by
10765 7 75 8 1 sisE /G 9V)
: og e
4 5 6 1015 05 0 05 10
log (Size/[p.e.]) log (Length/[deg])

LB I E
D |Selection cuts+
(D) || ]

102

Distance [deg] Alpha [deg]

Stefan Klepser | Gamma-Ray Astronomy | April 2016 | Page 15



DESY Physics Emphasis: Transient Phenomena

all groups

> Two DESY-internal transients meetings
= Contributions from CTA, H.E.S.S., VERITAS, MAGIC, IceCube, ZTF/LSST and Fermi groups
= Exchange of experience and plans
> New "Interdisciplinary transients group" in H.E.S.S., led by DESY s. ohm, HE.S.s. group
= Goal: End-to-end optimisation of H.E.S.S. Il response to transient phenomena
= Kick-off Meeting Jan 20-22 in Zeuthen, 19 participants

= Strong DESY contribution to new alert system
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A New VHE Transient with MAGIC: S4 0954+65

> TeV detection coincident with a new
knot emerging in the jet

= Change of polarization angle

= Spiral motion in a helical magnetic field?

> Delayed peak emission at lower
energies (X-ray, radio)

> MAGIC: The flare factory keeps
going
= ATEL #6999 “MAGIC detects Very High
Energy gamma-rays from S5 0716+714”

= ATEL #7080 “Discovery of Very High Energy
Gamma-Ray Emission from the FSRQ S4
0954+65 with the MAGIC telescopes”

= ATEL #7542 “MAGIC detects an increased
activity from PKS 1510-089 at very high
energy gamma-rays’
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Galactic Physics at DESY: W44 with MAGIC

G. Pedaletti, MAGIC group
W44 is a pion-bump convicted hadronic CR accelerator

100h observations of "SRC-1" near SNR W44, a potential molecular
cloud calorimeter of W44's output

Deep constraints on VHE emission and potential models

Uchiyama 2012

287.00 . 286.000 . 285.000 . 284.00 . 283.000 . 282.000 . 281.q00.
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A Pevatron in the Galactic Centre?

> Nature paper by H.E.S.S. on diffuse emission in Galactic Centre
Ridge region

> Potential trace of a Pevatron accelerator

(0 5 T o o P O G 5 0 BESCHLEUNIGER | FORSCHUNG MIT PHOTONEN | TELCHENPHYSIK e

mail O n | | n e \ “ [ C Deutsches Elekironen-Synchrotron

Ein Forschungszentrum der Helmholiz-Gemeinschaft

News | US. | Sport | TVaShowbiz | Australia | Fe
LatwtHendirs | Scoce | s Logn DESY HOME | FORSCHUNG | AKTUELLES | UBER DESY | KARRIEREIKONTAKT pi G @ B = = ==
YOU MIGHT LIKE Sposored Lok y Tooda
= DESY INFORM Home / Aktuelles / News-Suche
DESY IN DEN MEDIEN
5 PRESSE 16.03.2016
e Newssuowe A
EE S g soion® ey feese ™ EaEun ERANSTALTUNGEN Forscher lokalisieren Teilchenbeschleuniger mit beispielloser Energie im
Supermassive black hole in the Milky Way m‘ ses VORTRAGSREIHEN Zentrum unserer Galaxie
is spewing out rays a thousand times more
powerful than anything else in our galaxy des HE.S.S.-0 iums haben mit inren einen Bereich rund um das Schwarze
Loch im Zentrum der MilchstraRe lokalisiert, der intensive Gammastrahlung duBerst hoher Energie emittiert.
obsarvatory Ursache dafiir ist ein astrophysikalischer Beschleuniger, der Protonen auf Energien von bis zu einem Peta-
Itis the first time such a source of cosmic rays in our galaxy has been ) - o -
seen Elektronenvolt (PeV) beschleunigt — das sind mehr als 100-mal so viel wie der groite von Menschenhand
The back e producs cosmic ays 33 snrgeti s ane oa- gebaute Teilchenbeschleuniger, der Large Hadron Collider LHC am CERN. Die Wissenschaftler des
This is any other ‘Gammastrahlen-Teleskops in Namibia verdffentlichten ihre detaillierte Analyse der jingsten H.E.S.S.-Daten jetzt
B::'::{me — im Fachjournal Nature. Sie haben daml( erstmals eine Quelle i Strahlung mit Pet
PUBLISHED: 16:21 G, 18 March 201 | UPDATED: 1857 G, 1 Maren 2016 Energie innerhalb der Mi ifiziert: Es ist mit hoher inlichkeit das ive Schwarze
V) = 53 Loch im Zentrum unserer Galaxie selbst.
[ Seit mehr als 10 Jahren kartographiert H.E.S.S. (High Energy
Stereoscopic System), das von 150 Wissenschaftlern aus 12 Landern
Taie ot o serceof coeric betrieben wird, das Zentrum der Milchstraie in héchstenergetischer
Gammastrahlung. Das Gammalicht, welches die Forscher beobachten,
wird von sogenannter kosmischer Strahlung erzeugt —
Protonen, und die an
tan sty unt v Orten des Uni igt werden. Die Frage
e nach den ikali Quellen dieser kosmi Strahlung
o e e treibt die Wissenschattler seit ihrer Entdeckung vor mehr als einem
.m....ﬂﬁfﬁ":"ﬁﬁﬁ' I Jahrhundert um. Das Problem: Die Teilchen sind elektrisch geladen und
(1.8 MB, 6000 x 4000] werden deshalb in interstellaren Magnetfeldern von ihrer geraden Bahn
Die Spiegelteleskope des HE.S.8.- abgelenkt. Aus diesem Grund zeigt ihre Flugrichtung nicht auf inren
R Opsernvatorums [ Nambiavordem Produktionsort zuriick. Allerdings treffen die Teilchen der kosmischen
R Stemenhimmel der Michstrafie (Foto: Mathias  gyranjung in der Nahe ihrer Quellen haufig auf interstellares Gas oder
Lorentz) Photonen; dabei wird hochenergetische Gammastrahlung produziert,
die die Erde auf geradem Weg erreicht. Diese Gammastrahlung nutzen die Forscher des H.E.S.S.-Observatoriums,
gl o rocgcou um die Quellen der kosmischen Strahlung am Himmel sichtoar zu machen.
e s, T
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News | 16.03.2016 | Drucken | Teilen TS ——

Mystery rays traced to giant black hole at galactic

Source of unprecedented energy
found in Milky Way

4045 ar 9, 2016, 06.42 P IST =& A A

=" )

PEVATRON
Ein kosmischer Beschleuniger mit
beispielloser Energie

Astronomers find source of most powerful
cosmic rays

Astronomers have taced the souce of the most nergetc cosmic
aciaion tothe cener ofth Milly Wy,

Pickawood - MaBmébel Englisch

We are under attack by alien rays from outer space, bombarding ol sron Englch then e s Optimai fr
Earth. Now scientists reckon they know whers they're coming from. W pickawood.com eamattack da Engischomen

sty oo

ONDON: A source of
cosmic rays radiating
energies 100 times

greater than those
achieved at the largest
terrestrial particle accelerator -
# the Large Hadron Collider at the
European Organisation for
Nuclear Research (CERN) - has
been found in the innermost

@ et [

von Jan Danges

.

region of our Milky Way galaxy.

ik oy g0y

The source was revealed after a
one detailed analysis of the data collected by the HES.S. observatory in Namibia, which
i o e P i ok LS Gt was published in the latest issue of the journal Nature.
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Traced by Morphology and Spectrum

> Cosmic ray density profile
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The Pevatron Scenario

> There is a Pevatron in the Galactic Centre
> Constant injection over at least 1000 years

> Current luminosity of GC source does not suffice

= But the source may be variable

> On speculative grounds, the Pevatron might even be a relevant
contributor to the total galactic cosmic rays

> Neutrinos to be expected from the diffuse CRs

= Might be detectable by lceCube T cuofrati Py —
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> Major hardware and software activities
dominate the lifes of many gamma- ray i ‘-.
DESYaners now | | 3

> Physics prospects for CTA are being
mapped out and look brllllant

> CTA HQ and data centre appllcatlon
might substantially upgrade the
Zeuthen campus

> Atransients physics emphasis s being
built up at DESY

> Physics results mostly come out of
long-term observations or programs
now



