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BMBF Ausschreibung Gebiet “Physik der kleinsten Teilchen” 

>  DESY Beschleuniger F&E und seine Infrastrukturen sind klar 
. Siehe prioritäre Anlagen: 

  LHC am CERN 

  FAIR bei der GSI 

>  DESY und seine Anlagen können hier nicht prioritär vorgebracht 
werden. 

>  Anknüpfungspunkt: “Es können Vorhaben zu 
 und Detektoren gefördert werden, falls sie für das 

Gebiet in ihren 
Einsatzmöglichkeiten signifikant stärken.” 

>  DESY ist natürlich bereit, in diesem Gebiet mit seiner Expertise und 
seinen Beschleunigerexperimentieranlagen Universitätsanträge zu 
unterstützen, falls daran Interesse besteht und relevante Verbünde 
formuliert werden können. 

Siehe Vortrag Herr Ehrenfeld 
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Latest News... 

XFEL about to start user operation... 
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Some headlines are interesting... 



Commissioning and First  Lasing of  the European XFEL 

FEL 2017 Conference 
Hans Weise, DESY 

8 One Kilometer of Cold Linac 

H. Weise, W. Decking, et al  



Commissioning and First  Lasing of  the European XFEL 

FEL 2017 Conference 
Hans Weise, DESY 

 
With almost 800 Superconducting Cavities 9 

H. Weise, W. Decking, et al  
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The European XFEL                                            
Built by Research Institutes from 12 European Nations 

Some specifications 
  Photon energy 0.3 - 24 keV 
  Pulse duration ~ 10 - 100 fs 
  Pulse energy few mJ 
  Superconducting linac 17.5 GeV 
  10 Hz  (27 000 b/s) 
  5 beam lines / 10 instruments 
  Start version with 3 beam lines 
and 6 instruments 

  Several extensions possible: 
  More undulators      
  More instruments 
  . 
  Variable polarization 
  Self-Seeding 
  CW operation 

    SASE2 
(= SASE1) 

 SASE1, λu= 40 mm 
    0.2 – 0.05 nm 

 17.5 GeV 
SASE3, λu= 68 mm 
    1.7 – 0.4 nm 

H. Weise, W. Decking, et al  
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                   2.4 GeV                                                                                               15.1             17.9      19.5 

maximum energy reach  
  after tunnel installation and 
  according to accelerator module test 

 

 
 
 
 
 
 
the maximum energy during 
FEL operation needs to respect 
the bunch compressor (BC) 
working points  

  2.4 GeV nominal BC2 energy  
        leads to approx. 19.5 GeV  
  higher BC2 energy (e.g. 3.3 GeV) 

            allows for > 20 GeV 

increased max. energy 
assures higher availability  

11 Energy Reach of European XFEL Modules 

1 CS2 CS3 CS4 CS5 CS6 CS7 CS8 CS9 

BC1 BC2 

17.5 GeV 

23.6 MV/m 

H. Weise, W. Decking, et al  
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SASE Operation 
  First lasing (0.9 nm) reached on May 2nd/
3rd. 

  Commissioning of the photon beam 
diagnostics and transport was next.  

  Beam based alignment in the SASA1 
undulator section followed. And gave good 
results. 

  First laser light at 2 Å on May 24th. 
  On May 27th we reached an energy of up to    
1 mJ   i.e. close to saturation. 

  Safety authorities handed out the operating 
permission for the SASE1 hutches on June 
21st. 

  On June 23rd we lased at 1.5 Å . 

SASE spot    on 
YAG screen 

SASE spot on 
FEL imager 

GMD intensity 
signal (calibrated) 

12 

H. Weise, W. Decking, et al  
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13 User Operation European XFEL 

  1st Call for proposals (SASE1)    1 / 2017 
  63 proposals received     March 20 / 2017 
  First lasing in SASE1     May 2 / 2017 
  First beam in hutches     June 23 / 2017 
  Commissioning SASE1 and instruments   5 – 9 / 2017 

  Start of users operation FXE, SPB/SFX   Sept. 14 / 2017 
       (7 weeks in 2017) 

  2nd call for proposals (SASE1)    Late Summer 2017
  

  Lasing SASE3      Late Summer 2017 
  Lasing SASE2      End 2017 
  Start users operation SASE2 and SASE3   Mid 2018  

  

Courtesy XFEL.EU 

H. Weise, W. Decking, et al  
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The DESY site in 2017: PETRA III 

Extension Hall: Ada Yonath 

Extension Hall: Paul P. Ewald Max von Laue Hall 

LINAC II   PIA                               DESY II                               PETRA III 
                    C = 29 m, E =450 MeV    C = 293 m, E = 6 GeV            C = 2304 m,  E = 6 GeV 

R. Wanzenberg et al  
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PETRA III 

Parameter PETRA III 
Energy / GeV 6 
Circumference /m 2304 
Emittance (horz. / vert.) /nm 1.2  /   0.012 
Total current / mA 100 
Number of bunches 960 40 
Bunch population / 1010 0.5 12 
Bunch separation / ns 8 192 

Damping Wigglers:  B ~ 1.5 T, λ = 0.2 m 
2 x 10 x 4 m = 80 m 
εx: 5 nm  1.2 nm 

Dispersion correction in the wiggler sections: 
Dx <  18 mm,  Dy <  5 mm 

R. Wanzenberg et al  
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PETRA IV – Decoding the Complexity of Nature 

PETRA IV  Parameter 

Energy     6 GeV          (4.5 – 6 GeV) 

Current 100 mA            (100 – 200 mA) 

Number of bunches   ~ 1000 

Emittance   horz.   10 pm rad      (10 – 30 pm rad) 

                   vert.   10 pm rad      (10 – 30 pm rad) 

Bunch length    ~ 100 ps 

Parameters and parameter range: PETRA IV – The ultimate 3D process 
microscope has the potential: 
• to address individual organelles in living cells 
and follow metabolism pathways with elemental 
and molecular specificity 
• to image the chemistry inside a battery down the 
atomic level and understand their aging 
processes 
• to map interfaces in functional materials, e.g., for 
a thorough understanding of frictional processes 
on the way to enhance energy efficiency and 
reduce emissions 
• to study the synthesis of novel materials and 
catalytic reactions inside a chemical reactor on all 
relevant length scales  
• to image individual grains in novel materials and 
alloys under working condition 
 

R. Wanzenberg et al  
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>  An upgrade of PETRA III to a diffraction limited light source needs 
a reduction of the emittance of two orders of magnitude 

  New lattice is required 

  Very strong sextupoles → severe reduction of dynamic aperture 

  Exploit unique layout of PETRA with 8 long straight sections and 6 ID-less arcs 

>  A promising lattice variant is based on a hybrid seven bend achromat 
design following the ideas from ESRF-EBS (further studies required) 

Lattices Design for PETRA  
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Damping 
Wigglers Injection 

βx=100 m 

Parameter Value 

Energy E 6 GeV 

Length L 2304 m 

Tune Qx/Qy 163.17 / 67.27 

Nat. emittance εx 9.3 pm*rad 

Energy loss per turn U0  4.6 MeV 

βx at ID 6.6 m 

βy at ID 2.1 m 

Free space L at ID 5.0 m 

Zero-current values – without IBS! 

R. Wanzenberg et al  
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Accelerator R&D Research Topics 

R. Brinkmann, H. Weise, F. Grüner, 
R. Assmann, H. Schlarb, F. Kärtner, 
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E. Elsen, ... 
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Accelerator R&D in Larger Context 

R. Brinkmann, H. Weise, F. Grüner, 
R. Assmann, H. Schlarb, F. Kärtner, 

I. Hartl, B. Schmidt, B. Foster, 
E. Elsen, ... 

Zukunftsforschung bei DESY basi-
ert auf der Verfügbarkeit der 
besten Beschleuniger. 

Das erfordert exzellente und 
weltweit führende Beschleuni-
gerforschung.

Diese wird seit Jahrzehnten in 
enger Zusammenarbeit zwis-
chen der Universität Ham-
burg und DESY betrieben.

                       Super-
            conducting 
      RF Accelerator
Technology
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High gradient
SC Technology

Cost effectiveness

Compact radi-
     ation sources

 Compact linear 
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Photon Science
(Materials, Biology,
Chemistry, ...)

ERC Synergy
Grant AXSIS
(DESY, UHH,
SU Arizona)

Particle Physics

Medicine
Accelerator &
Laser Industry

Accelerators 
for Discovery,

Innovation and
Applications

(ADIA)High average
   power
     applications

Education Physics
& Engineering

Research for the future at DESY is 
based on the availability of the best 
particle accelerators for our work. 
 
This requires a world-wide competitive 
and leading accelerator R&D. 
 
This R&D is being conducted since 
decades in close collaboration 
between DESY and University 
Hamburg. 

EuPRAXIA – EU 
Horizon2020 
Design Study 
(2nd after FCC) 

EuCARD2 Project in  
EU  
FP7 

ACHIP Project 
international collabo-
ration – funded by 
private Moore 
Foundation US 

ATHENA 
Application for 
Helmholtz strategic 
funding – coordinated 
ARD in Germany – 
decision pending 
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Other latest news... 

A. Maier et al 
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FLASHForward Beam-Driven Plasma Acceleration @ FLASH 

J. Osterhoff et al 
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SINBAD  Dedicated Facility to Advance New Accelerators 

Ex-DORIS 

U. Dorda 
B. Marchetti 
 et al 
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High Frequency  Small Size 
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High Frequency  Small Size 
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SINBAD Box 

*Budget for moving ANGUS laser to 
SINBAD is still discussed (ATHENA). 
Once funding obtained: Also plasma 
acceleration experiments. 
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AXSIS  THz Driven Dielectric Accelerator 
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ARD Future Projects 

>  ARD develops for 
the future of science and society.  

>  Helmholtz mission: Obliges us to do this but also to 
: Bring novel technologies to the users! 

  How to develop proof-of-principle experiments into  
accelerator facilities? 

  How to become relevant for users? 

1. ATHENA – Accelerator Technology HElmholtz iNfrAstructure 

2. EuPRAXIA – European Plasma Research Accelerator with 
eXcellence In Applications 
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ATHENA – A Helmholtz Project for Germany 

Development of ultra-compact* plasma 
accelerators and radiation facilities for 
science and medicine 

*and highly cost-efficient 

Reviewed with result 
OUTSTANDING 
by  external review that 
Helmholtz conducted on 
this proposal 
 
Waiting for official 
decision for funding 
approval (2017 or later?) 
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EUROPEAN 
PLASMA RESEARCH 
ACCELERATOR WITH 
EXCELLENCE IN 
APPLICATIONS 

Horizon 2020 EuPRAXIA design study 
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European Plasma Research Accelerator 
with eXellence In Applications 

>  EuPRAXIA is a conceptual design study for a 
5 GeV electron plasma accelerator as an 
European research infrastructure 

>  125 scientists work in 38 international partners 

•  16 EU laboratories are beneficiaries 

•  22 associated partners contribute in-kind 

•  DESY is coordinator laboratory (R. Assmann) 
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Overall layout status (ongoing) 
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 with 1st floor for laser 
infrastructure 

The “100 cube laser challenge”: 

•  “100 cube” = 100 J, 100 fs, 100 Hz  

       => 1PW @ 100Hz  

•  Not a complete Ti:Sa laser system 

•  Diode-pumped solid-state laser scheme  

•  2nd laser system (Ti:Sa) operates at lower 
energy and shorter pulse length 
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Accelerator R&D at DESY: Generic Accelerator Science 

>  Many technologies and capabilities also useful for LHC and FAIR. 

for frontier particle accelerators 

>  Numerical accelerator :  
  photo-injectors 

  space charge 

  radiation emission (FEL, CSR, ...) 

  instabilities 

  laser transport 

  plasma simulations 

design 

>  Advanced with ultra-small emittance 
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Accelerator R&D at DESY: Future Collider Connections 

for future colliders 
  Conventional and new acceleration methods, bringing in DESY expertise and 
technology (synergy with DESY projects): committees, workshops, ... 

:  
  TESLA/XFEL technology for high power, high efficiency linear colliders 

  Participation to FCC at very modest level (due to big workload at DESY) 

  Two DESY/Hamburg PhD students on FCC aimed for (one working) 

  Common supervision between DESY and CERN. Connection to SuperKEKB 

  Ultra-high gradients an alternative path to high energy colliders: plasma LC 

  Aiming at compact size (fitting existing labs) and high cost efficiency (affordable) 

  Long-term goal with plasma FEL as first step towards a collider 
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Thank you for your attention 


