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Research field Matter in the Helmholtz Association 

PAGE 2 

since 2011 

+ Helmholtz Institutes 

         Jena and Mainz 

Hamburg and Zeuthen 

PAGE 2 Review of the Research Field Matter 
Helmut Dosch 

(Total Helmholtz: 18 centers, 

6 research fields, ~3B€ yearly 

budget) 



HELMHOLTZ (Germany) – Research Field Matter 
new programme structure as of 1.1.2015 
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PAGE 3 Review of the Research Field Matter 

LK II 
„performance category II“ 

= user operation of large 

scale facilities 

Helmut Dosch 



27% 

6% 33% 

34% 

Cost per sub-topics 

ST1-SRF tech

ST2-hadron acc

ST3-ps/fs beams

ST4-novel acc

Four Research Sub-Topics: 

1. SRF Science and Technology 

2. Concepts & Technology for Hadron Acc. 

3. ps-fs Electron and Photon Beams 

4. Novel Acceleration Concepts 

Helmholtz ARD is: 

6 Helmholtz centers 

4 research themes (ST) 

≈ 32 M€ / year (full cost) 

≈ 160 FTE / year 

plus ≈ 6 M€ /year 3rd party 
(universities + EU grants) 

HELMHOLTZ ARD (coordinator: R. Brinkmann) 
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PETRA III 
2010 

FLASH 
2005 
4,2nm - 45nm 

1,7nm 3rd harm 

P3X Nord 
2015 

P3X Ost 
2015/16 

FLASH II 
2015 
variable gap U 

NanoLab „bio“ 

„nano“ 

„femto“ 

DESY 
1962 

EU.XFEL 
2016/17 

FEL 
1,25 GeV 

SR 
6 GeV 

FEL 
17,5 GeV 

Mission: Developing the Future Accelerators for DESY. 
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SINBAD “Short Innovative Bunches & Accelerators at DESY” 

FLASHForward 
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LAOLA Collaboration Hamburg 

SEITE 8 

Laser: Ti:Sa 200 TW, 25 fs pulse length, 5 Hz repetition rate 

 Initially: Laser-driven wakefields in REGAE. LUX exp. towards FEL 

 Later: Move to SINBAD facility. 

 

Beams: 

: 5 MeV, fC, 7 fs bunch length, 50 Hz 
 

: 1.25 GeV, 20 – 500 pC, 20 - 200 fs  

bunch length, 10 Hz.  

Beam-driven plasma wakefields. Beam-driven  

plasma wakefields with shaped beams and  

innovative injection methods. Helmholtz VI with UK collaboration. 
 

: 25 MeV, 100 pC, 20 ps bunch length, 10 Hz. 

Beam modulation experiment in a plasma cell, 

preparation to CERN experiment AWAKE 

 

: dedicated R&D,  

multi purpose, 150 MeV,  

0.01 – 3 pC, down to  

< 1 fs bunch length,  

pulse rate 10 – 1000 Hz 

 Home of AXSIS ERC 

          Synergy Grant 

 Home of ATHENAe 

A. Maier 

F. Grüner 

J. Osterhoff 

F. Stephan 

U. Dorda B. Marchetti 

Similarly strong 

teams in other 

Helmholtz 

centers! 
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ANGUS Laser, DESY & Univerisity Hamburg 
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The Plasma 

Source 
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DORIS transforming to 

SINBAD... 

Courtesy Moore 

Foundation Application 

Courtesy AXSIS ERC 

Project 

THz Laser F. Kärtner, DESY 
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SINBAD Beam Infrastructure  SINBAD Linac Phase 1 

PI:  

B. Mar- 

chetti 

 2.1 – 4 fs 
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SINBAD Beam Infrastructure  SINBAD Linac Phase 2 

 for linearizer 

and transverse deflecting structure 
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 200 atto-s  620 atto-s 
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Ultra-Precise Timing and Synchronization 

Femtosecond Precision in Laser-to-RF 

Phase Detection  
 

(from  H. Schlarb, T. Lamb, E. Janas et al. Report on DESY Highlights 2013).  
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HELMHOLTZ (Germany) – Research Field Matter: new 

programme structure, starting 1.1.2015 
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PAGE 18 Review of the Research Field Matter 

LK II 
„performance category II“ 

= user operation of large 

scale facilities 

Helmut Dosch 

ARD 

ATHENA =  
Accelerator Technology 

HElmholtz iNfrAstructure 
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Plasma Accelerator Project in Helmholtz – Germany 
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ANKA Synchrotron Light Source at KITFLUTE, a Linac-Based THz Source at KIT   

FLUTE: ARD-Forschung am KIT 

Ultrakurze Elektronenpulse (1 fs bis 300 fs)

Grosser Bereich an Ladungen (1 pC bis 3 nC)

Kohärente Strahlung für Materialwissenschaften und biologische 
Anwendungen 

Entwicklung/Tests von Kurzpuls-Strahldiagnose und Instrumentierung

Kooperation KIT, PSI, DESY 

Ferninfrarot Linac- Und Test Experiment 

Institute for Synchrotron RadiationTU Darmstadt, 13.12.2010
A.-S. Müller  -  Coherent  Synchrotron Radiation in 

Storage Rings
2
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FLUTE

SEITE 20 

Coordinating PI 
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SEITE 21 

ATHENA: 2018 – 2021, proposal to be submitted, 6 centers + 1 institute + 

universities + international collaborators, using infrastructures together, 2 future 

technologies for the Helmholtz strategy, high relevance for applications in 

many centers. 
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Strategy European Network Novel Accelerators 

Proposal: EU  

Design Study 
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EuPRAXIA – Connected Labs and Institutes 

16 beneficiaries from 5 EU member states 
  

plus 18 associated partners 
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The European Concept... 


