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» Employee=1000, scientists=500, The HZDR offers high-level education and training
50 countries programs to its scientific and technical staff in close

o Ninelinstitutes: Institute of collaboration with universities and colleges. We are

Radiation Physics committed to helping employees at our four research

sites (Dresden, Freiberg, Leipzig, and Grenoble/France
* Annual Budget: 100M euro = ( 8 Lobze / )

achieve a sound balance between their professional 5
135(BM / F and family lives.
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E-mail to the ACSEL team by Tom Cowan
6A78)

Dear Colleagues,

This is just a quick note to let you know how very happy we are in HZDR
that we have been able to attract Aki to work with us for several years.

We expect to receive the FINAL confirmation of the full HIBEF funding
from German science ministry on June 24.

Shortly thereafter, I will send out an offical announcement to the HIBEF
Consortium, and formally announce Aki's new role to coordinate the
Laboratory Astrophysics program at HIBEF.

Best regards to all ITreEd6nczA
¢ | ZEDEHICHT

Tom
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= Wit

I
¥ i
&

= p “ir v
: éﬁ""m,_

B. KampferkZ. R. Saurbrey R E. S8 KXZE. T. CowankE

Junior Group Leader Computational Radiation

Our group is interested in simulating advanced
radiation sources on high performance computing
systems. We are part of the research group Laser-
Particle Acceleration at the Institute for Radiation
Physics

Dr. Michael Bussmann

dJ—F>RJLE (Gordon
Bell Prize) 20135 % ¥
=MEEETE (HPC) 2 H D&
N=EREDERICHLEZDL
3, IEEE Computer Society
LDOHRFEE,
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Five Proposals for HIBEF

. Turbulent Mixing Diagnostics with XFEL
. Modeling Photo-ionization in X-ray Binary

. Origin of background magnetic field in Universe; Photo-
ionization driven Weibel instability by the first stars.

. Thomson-Compton diagnostics of turbulent state of the
collisionless shock sustained by magnetic turbulence

. Radiation effect on the nucleo-synthesis in Stars abd Sne
is one of the long-standing and important issues in
Astrophysics.

DESY, Hamburg
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European

XFEL | The European XFEL

International research infrastructure for

the application of soft & hard X-ray FEL

radiation in user experiments by a multi-
disciplinary science community.

Instrumentation
m Super-cond. 17.5 GeV e accelerator
= 3 (5) FEL sources
= 6 (15) science instruments

X-ray FEL characteristics
m X-ray range 0.3 — ~24 keV
= Pulse duration 5 =100 fs
= Rep. rates10 Hz/4.5 MHz (27.000 b/s)

First beam end 2015 & Operation 2016
SASE 2
tunable, planar
0.05-0.4nm

electrons

10-17.5GeV
SASE 1
tunable, planar

0.05-04nm

XFELINEZF DR RIL

SASE 3

funable, planar
0.4-5nm

Thomas Tschentzchar, European RFEL,
HIRFF L) KirknfT Meetinn Hambhum NAMAEN13

HIBEF @ XFEL: Phase I (2015-2016)

N

N

N mip | MO

SASE2

et | olee.

Laser Lab in XHEXP Hall

- 150 TW Ti:Sa (up to PW)

- ~100J ns-pulse

- 200 kJ magnet pulser

-> vacuum compressor above
HED hutch
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XFEL, DESY oA
(Hamburg) | ome |
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Laser tuikt T::, _ e

External laser building (after 2017)

- kJ long-pulse (flash lamp pumped)
- PW upgrade (diode pumped)

- 1.5 or 3 MJ magnet pulser

-> optional target chamber (expt prep)

HIBEF: New Experimental Capabilities

Ultra-bright X-ray pulse
102 ph/pulse (8 keV), 0.1% BW,

X-FEL Probing:
3-24 keV, 2-150 fs, coherent )

Bragg & Laue diffraction

* X-ray Thomson scattering
European XFEL Streuung » Absorption spectroscopy
X-ray Pulse » Faraday Rotation

» Coherent X-ray imaging
/—' + Correlation specroscopy

Extreme sample conditions
e.g., laser-ion heating,
isentropic compression,
shocks, high B-fields ...

XFEL-based probing > faster, brighter (focused), coherent
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beyond the electric field strength

Eszr:: =1.510" Y/ | 5 uﬁ9[;x }

the vacuum is predicted to be nonlinear

Bohr, Sauter,
Heisenberg & Euler,

Maxwell Equation Schwinger ...
T >
0 . Es electric field
linear
nonlinear
D=¢E+P
S o gg=¢(E)
/ Polarization of /~ Magnetization
\\ the vacuum ) \_ of the vacuum 4 Lo =U (B)
\J/ B 7 0 0

Jesa®OED > Kinetic-Maxwell equations for e~ plasma

5 AT
THEETL

. Of+(p, t) p Ofy . ¥VxB of+
2 e =R 4
Eﬁ%ﬁ&i ot == ym OF RS c | o S il
of,(k.t)  kof,
= - = -~ T A
ot w w OF @
18E _ g M 10B -
VvV —f dp, ———=VxE
cot / 05 c ot "

e where (), and Q7 are the sources for eT and ~v-quanta

e R, and A are the terms for radiation and annihilation of
~v-quanta

10
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I_-I ~ — ﬂ-— E % FORMATION OF A GAMMA-RAY BURST could begin
= either with the merger of two neutron stars or

—® with the collapse uFa massive star. Both these

=A. — g | events create a black hole with a disk of material
T = N A< 0) NEUTRON STARS around f. e hole-disk system,in turn, pumps

aff out a jet of material at close to the speed of light.

.= Shock waves within this material give off radiation. | JET COLLIDES WITH

AMBIENT MEDIUM

[external shock wave)
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N i sowen ™) | 4
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Figure 3 |

Courtesy of Luis O. Silva
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Budget of the European Union
Expenditure 2012

EU asa
— lobal

EUR 2 billion player Agriculture
For ELI &=

ELIFTEI~2800

% H 0) E ﬁ é Cohesion d Rhural
EUDEREFHE s

b\ b l* E Citizenship, Freedom,
1,4% Security & Justice
Competitiveness
Total: EUR 129,1 billion 120 nciaage o 2011

23

EU [Z€2B(2800{2M) % ELI +3ELI-modules|Z ;A&

MICRETHLERDT-
- — 3 mod. cost: ~ 1B€ 5
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Central Europe

| HZDR:
HIBEF(60 M€)
DESY:
| Euro XFEL(1.5 B€)
ELls: (1 B€)
| Czech,
Hungary,
Romania
ELI-main(1 B€)
Where?

25
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Takabe, Hideaki has visited 35 countries in the World
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