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Cat’s eye Nebula 

Observations 
     Models 
         Reaction-Decay Chains Apologetics 



Why AstroBoX:- 

§ Hands On Experience 
§ GET –  Electronics System for Gaseous Micro-Pattern Gaseous Detector -MPGD 
§ MINOS – TPC with  MPGD 

§ ACTAR-TPC – Active Target  with MPGD 

§ Characterizing MPGD for the HI domain 
§  High energy deposits in gas  
§  Charge resolutions limits 
è Beam & Magnetic Spectrometers using for HI community (SPIRAL2, FAIR, ISOLDE, 

TEXAS A&M …) using MPGD 

§ Astrophysics – Initiation of a transverse Collaboration 
within IRFU with IPNO and Texas A&M.   



Proton resonant capture (p,γ)   
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Reaction Rates 
22Na in hot H2 plasma 



22Na(p,γ) 

Astro Physicists: Reaction rates (p,γ), (α,γ), (α,p) within 
Gamow windowè  <σν> è Abundances 

     

Rates for Resonances 
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Jordi José et al., 
Nucl. Phys A777 

Classical Nova – 30P(p,γ) & 26mAl(p,γ) 
Indirect Method βp spectro 

21,22Na(p,γ) –  
INTEGRAL /SPI observable 
1275-keV 

βp 27P  Ep 466-1324Kev   Ognibene et al  
                                     & 
                                     LiviusTrache et al. 
βp 31Cl   466-1324Kev  LiviusTrache et al. 



§ Reaction Rate   Isotope Abundance 
§ 22Ne 

Galactic Activity Signature like 22Na 

Uncertainty in <σν>    è                          >X2 Abundance 

Jordi José et al., 
Nucl. Phys A777 



26Al 

22Na 

30P 

21Na 

Hydrodynamic Models 
(Explosive Nucleosynthesis, … 
X-Ray bursts …) 
Require a well established 
Reaction/decay Networks è 

Data 

Direct Method – difficult 
Gamow window Low Energy 
Indirect Method – less difficult 
Model Dependent 

Jordi José et al., 
Nucl. Phys A777 
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Resonant	  Capture	  
a	  two-‐step	  process	  

Same	  compound	  system:	  23Mg	  

Γp	   Γγ	


Decay	  spectroscopy	  

Resonant	  contribu;ons	  to	  the	  reac;on	  rate:	  	  

Need	  energy,	  Jr	  and	  resonance	  strength	  

Sp	  

 γ+23Mg←	  23Mg*←22Na+p	  
23Mg	  

23Al	  

5/2+,	  7/2+	  ←	  3++1/2+	  +0+	  

5/2+	  

Condi;ons:	  
QEC	  >Sp+2mec2	  
J=3/2+,	  5/2+,	  7/2+	  

9	  

Selec;on	  rules	  β+	  
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31Cl βγ-decay @ TAMU 

IAS 



Primary beam 24Mg @ 45A MeV – K500 Cycl 
Primary target LN2 cooled H2 gas p=2.0 atm  
Secondary beam 23Al @ 40.2A MeV  

24Mg 45A MeV 

Purity: 90%, better after degrader  
Intensity: ~ up to 4000 pps 
First time - very pure & intense 23Al 

23Al 40A MeV 

In-flight RB production 

(p,2n) reaction 

23Al	  
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Isotope	  selec7on	  with	  MARS	  

Final	  cut	  with	  focal	  plane	  slits	  

E	  

Pos	  ~	  q/m	  
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23Al	  implanta;on	  in	  a	  	  
	  	  	  thin	  p-‐detector:	  

8-Apr-2011 
L. Trache - NPA5 

Beam Beam 



23Al βp meas with Si det 14	  

DSSSD 

p β	
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E=223	  keV	  IAS	  

23Al β-delayed p-decay sp – after bkg subtraction 

Gamow	  window	  

A. Saastamoinen et al.,  
2011 Phys. Rev. C 83, 045808. 

Resonances	  for	  22Na(p,γ)23Mg	  
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AstroBox-1  CAO - Marc Riallot,  Jean Philipe Mols 
                             Assembly & Tests  -  Mariam  Kebbiri 
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AstroBox-1  CAO - Marc Riallot,  Jean Philipe Mols 
                             Assembly & Tests  -  Mariam  Kebbiri 
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Capa of Central = 0.5 X Side 1 
100micron & 12cm2 = central 
C(central) = 0.1nF 
Side 1 (2) = 0.2nF 
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May 2011 
Mixed Source 
4.5 to 8.5 MeV Alphas 

Channel Number 

DE/E = 3%  FWHM 



Oct 2011 



Can develop Beam and Spectrometer Focal Plane Detectors 
 Time, Charge & Position readout 
 Fast – high counting rates 
 Dose can be –very very high … 
 Will save the €  zone.  

y = 0.0225x - 0.2379 
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Oct 2011  Gamow Window 



26	  



May 2011 - P10 Gas 



Calibration 
Resolution 
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FWHM(KeV) vs Energy(KeV) 



AtroBoX-2 
4 –  Central channels 
6 –  ‘Escape’ channels 
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Active Volumes 
Kathode 

-Reduced Drift height & divided central volume in 4 è less beta 

-High Gain pre-amlifiers to cope with high dynamic range 
Needed between the decay and beam energy deposits. 
Possibly remove the G.Grid. 

-Grounding of Mesh & Resistive Micromegas Test  

-Sampling ADCs for the central zone to remove low energy betas 

Gating 
Grid 
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m
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