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LUNA (MV), o più in generale gli esperimenti di 
astrofisica nucleare, non producono 
(direttamente) risultati di “nuova fisica”, ma 
possono rendere felice un sacco di gente  che 
cercano nuova fisica. 



A promising case: Axion cooling in 
stellar interiors 

Primakoff 

z=1    in KSVZ model 

Based on  
http://arxiv.org/abs/1406.6053 



Solar Axions Telescope at CERN  



Scattering cross section 

Non- degenerate electrons 
 
 

Energy loss rate 



Axions energy loss (erg/g/ s) 



Axion e-loss rate, T8=0.5, 1, 2 



0.82 Mּס: Just before the He-flash (RGB tip) 

gag=10-10 GeV-1 



Core He burning (HB) 
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39 Galactic Globular Clusters 
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<RGC> = 1.39±0.03 (68% CL) 



12.041.026.6),(
2

= gg aath gYYgR

Ayala, Dominguez, Giannotti, Mirizzi & Straniero 2014, PRL accepted    



Izotov et al. 2013 

Y from low-Z HII extragalactic region  
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Gamow’s peak energy 

T = 70 MK (RGB)  

14N+p           65  KeV 

T = 200 MK (He-burning) 

12C+a         300  KeV 

T = 500  MK (C-burning) 

12C+12C     1.5  MeV 

Axion cooling 
competes with the 

nuclear energy 
production 

• 14N(p,g)15O          LUNA400  (LUNA MV) 

• 3a                          (?) 

• 12C(a,g)16O           main target LUNA MV 

• 12C(2C,g)24Mg*     LUNA MV ? 



14N(p,g)15O          
the bottleneck of 

CNO 

 
LUNA           

Formicola et al. 2005 
Imbriani et al. 2005 



From Adelberger et al. 2011 

6.79 MeV 6.17 MeV 

A unique setup for a large range of E: possible with LUNA MV 
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Gamow peack energies      
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         16O  
level scheme 

Q = 7.162 MeV 

Low Adop. high 

Kunz et al 

2001 
5.25 7.58 10.2 

Buchman

n 1996 
3.04 7.04 13.04 

NACRE 5.44 9.11 12.8 

CF88 4.74 

CF85 11.3 

Na<s,v>  (10-15 cm3mol-1s-1) 
for T9=0.2 

Not an error bar 



12C(a,g)16O 


