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Topic Outline 

•  RILIS  Technique  

•  In-‐Source  Spectroscopy  

•  Detector  Technology  and  Data  Link  

•  RILIS  Setup  &  Narrowband  Laser  Control  

•  Measurement  CoordinaDon  

•  Synchronized  Data  Recording  
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RILIS Technique 

Source: http://rilis.web.cern.ch/motivation-rilis, courtesy of S. Rothe 

Resonance  IonizaDon  Laser  Ion  Source  
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In-Source Spectroscopy 
•  Probing  nuclear  properDes  such  as  charge  radii  

by  scanning  ionizaDon  laser  wavelengths  

•  Interest  in  At  2014  run:  
•  Isotope  ShiNs  (IS)  
•  Hyperfine  Structure  (HFS)  
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Source: http://dx.doi.org/10.1016/j.nimb.2013.07.070, courtesy of B. Marsh 

Source: http://rilis.web.cern.ch/motivation-rilis, courtesy of S. Rothe 



Detector Technology and Data Link 

Source: http://dx.doi.org/10.1016/j.nimb.2013.07.070, courtesy of S. Rothe and B. Marsh 
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Detector Technology and Data Link 
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Source: derived from http://dx.doi.org/10.1016/j.nimb.2013.05.048 



RILIS Setup 

Source: http://rilis.web.cern.ch/lasers, courtesy of S. Rothe 
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Recording  of  
spectroscopy  
parameters:  
Ion  beam  signal  

Wavelength  

Linewidth  

Power  

Proton  current  

AddiDonal  monitoring  
of  auxiliary  parameters  

  



Narrowband Laser Control 

Source: courtesy of S. Rothe 
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Etalons  



Narrowband Laser Control 
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Wavenumber  

H,V  PosiDon  



Narrowband Laser Control 
Dual-‐Etalon	  
movement	  
so/ware:	  
Remote  Control  

•  Manual  
•  ProgrammaDc  

Graphical  Display  
•  Laser  Power  
•  Wavelength  

2015-03-25 RILIS Distributed Data Acquisition 10 / 16 Ralf Erik Rossel 



•  Concurrent  loops  within  RILIS  Data  Recorder  
•  State  Machine  based  Laser	  Scan	  Coordinator	  SubVI  

Measurement Coordination 
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Measurement Coordination 
RILIS  data  recorder  averages  acquired  
data  which  is  incoming  at  different  rates.  

Measurement	  trigger	  op7ons:	  
•  Manual  or  averaging  sample  count  

•  Remote  TTL  signal  from  experiments  

•  Supercycle  pulses  of  Proton  Synchrotron  Booster  
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Synchronized Data Recording 

2015-03-25 RILIS Distributed Data Acquisition 13 / 16 Ralf Erik Rossel 



Synchronized Data Recording 

Ion  beam  current  
MR-‐ToF  counts  

Alpha  counts  
                  vs.  

Wavelength  
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Live  on-‐line  data  display  



Conclusion 
•  Simple  data  access  through  shared  variables  
•  Live  display  of  acquired  spectra  

•  Successful  measurement  of  ~50  laser  scans  
within  7  days  

•  Fast  switching  and  shiN  arrangement  between:  
•  Faraday  cup  reference  scans  

•  Alpha  decay  staDon  ‚Windmill‘  detector  scans  
•  ISOLTRAP  MR-‐ToF  detector  scans  

è      RelaDvely  smooth  measurement  campaign  
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Q&A and Contact 
  

Thank  You  

     hcp://rilis.web.cern.ch/  
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In-Source Spectroscopy 
•  Probing  nuclear  properDes  such  as  charge  radii  

by  scanning  ionizaDon  laser  wavelengths  

•  Interest  in  At  2014  run:  
•  Isotope  ShiNs  (IS)  
•  Hyperfine  Structure  (HFS)  
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Source: http://dx.doi.org/10.1016/j.nimb.2013.07.070, courtesy of B. Marsh 

Source: Nörtershäuser, W., & Geppert, C. (2014). Nuclear 
Charge Radii of Light Elements and Recent Developments 
in Collinear Laser Spectroscopy. In The Euroschool on 
Exotic Beams, Vol. IV (pp. 233-292). Springer Berlin 
Heidelberg. 



Detector Technology and Data Link 

Source: http://dx.doi.org/10.1016/j.nimb.2013.07.070, courtesy of S. Rothe and B. Marsh 
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Source: 
http://dx.doi.org/10.1016/j.nimb.
2013.07.070, courtesy of S. Rothe and B. 
Marsh 

Spectroscopy	  
Laser	  Scan	  



In-Source Spectroscopy 
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Source: Nörtershäuser, W., & Geppert, 
C. (2014). Nuclear Charge Radii of Light 
Elements and Recent Developments in 
Collinear Laser Spectroscopy. In The 
Euroschool on Exotic Beams, Vol. IV (pp. 
233-292). Springer Berlin Heidelberg. 


