
  

Hallo 
Zusammen!
¡Hola a todo el mundo!

                                                                                     

Supervisors: Ralph Engel, Tim Huege

HIRSAP Workshop November 2020

New PhD Student: Sara Martinelli
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            BSs & MSc                 @ University of Turin

       Master’s Thesis            @ KIT – IKP (now IAP)

 Before:

Radio Auger Group  (Tim Huege)

From October 2020:

           PhD Studies             @ KIT – IAP (DDAp)

    New PhD StudentNew PhD Student
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                 Goal                         

Development of radio analysis 
techniques for EAS measurements

KIT hybrid engineering array (Campus Nord)

    Master’s ThesisMaster’s Thesis

  Acquired knowledge           

FFTs, beam-forming method, 
offline digital filtering, noise 
and RFI peaks suppression... 

 

 Radio 
 Background  

Hint of correlation 
between the 
background 
measurements and 
the expectation of 
the Galactic Noise

 Example of 
 candidate 
 CR  event 

Large scale 
analysis exploiting 
also the 
information 
provided by the 
scintillators data



  

    PhD Studies (DDAp KIT - UNSAM)PhD Studies (DDAp KIT - UNSAM)

 Radio-data analysis (RD Upgrade of Auger)

- Mass composition
- Xmax
- Primary energy ... 

 Hybrid analysis 

(e.g. electromagnetic energy vs. muon component)

   Long-term GOALS     

    Short-term GOAL      

Sketch of the Radio Detector Upgrade of AugerPrime 
(https://www.auger.org/index.php/observatory/augerprime)

 To improve the 3D E-field vector reconstruction 



  

    E-field Reconstruction related issuesE-field Reconstruction related issues

    3D E-field vector      
Measured voltage induced over the dual-
polarised (NS – EW) antenna terminals ✔  Arrival direction

✗
Noise makes harder 
the recovering of the 
E-field vertical 
component 
especially for 
horizontal showers! 

  Figure from J. C. Glaser, 
  PhD Thesis

Possible “solutions” to 
be included in Offline

 Forward Folding

Measured voltage traces
fitted by a signal model
 

 Information Field Theory (ML-based)

    Uncertainties  estimation     E-field Energy fluence Rad. Energy Elm. Energy



  

¡Muchas
Gracias!
Vielen Dank!
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