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When	will	classical	nova	
g-ray	lines	be	seen?



Some	of	the	history
Gamma-ray	lines	from	classical	novae

Clayton	and	Hoyle	1974

Clayton	1981 7Be	gamma-ray	line

Leising and	Clayton	1987 18F,	34mCl,	monte	carlo

Hernanz+ 1997a
Hernanz+ 1997b	
Gomez-Gomar+ 1998	
Hernanz+ 1999a	
Hernanz+ 1999b	
Hernanz+ 2000	

Jean+ 2000	
Hernanz+ 2001a	
Hernanz+ 2001b	
Hernanz+ 2002a	
Hernanz 2002	
Hernanz+ 2002b	

Hernanz+ 2004	
Hernanz+ 2005	
Hernanz+ 2006	
Senziani+ 2008	
Hernanz 2012	
Hernanz 2014



X(p,g)Y(b+n)Z(p,g)	à 13N,	15O,	18F,	22Na

1010 cm1000—3000	km/s

Thermonuclear	runaway	at	
base	of	envelope,	

convection,	expansion	…

e.g.,	Starfield,	Truran,	Sparks	1978



Uncertainties	(diagnostics!)

Nucleosynthesis
seeds
cross-sections
Tpeak

Convection
must	get	e+	near	surface
might	preserve	some	fragile	e+ emitters

Annihilation	mode
early	– line:	direct	and	singlet	state	Ps
late	 – line	and	cont Ps

Asphericity

r = 1010 cm M� ' 2⇥ 10�11M�

r = (3600 s)(3000 km/s) M� ' 2⇥ 10�7M�

Much	great	work



With	3Ps,	still	thick

Annihilation	mode Convection/Asphericity
early	– 511	line
late			-- line	and	Ps	continuum

Kercek et	al.	1998,	14O

Casanova	et	al.	2016,	20Ne



Many	attempts	to	detect	nova	radioactivity	so	far	
unsuccessful.

Definitive	predictions	are	still	hard;	measurements	
would	clarify	so	much	…

When	will	classical	nova	
g-ray	lines	be	seen?

We	need	a	sensitive,	wide	field	instrument



• Large	array	of	simple	detectors	

• uses	lunar	occultations for	
background	estimation

• Lunar	Prospector heritage

• 2016	MIDEX	proposal	to	NASA	



















Quoted	(SN	Ia)	sensitivities	(106	s)	are	based	on	~166	such	differences

~	1	hour

256s

Hernanz 2013

Nova LOX

7Be		478	keV Flim=	1.3	x	10-6 cm-2 s-1
22Na	1275	keV Flim=	8 x	10-7 cm-2 s-1

Persistent	Lines



LOX	continuum

To
20	kpc



Potential	
Improvement:

Global	model	of	
background	and	
all	sources

Also:	AGN,	Galactic	
hard	X-ray	sources,	
bright	transients,	…



21	August	2017

G	dwarf	
occultation	event


