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OSSE	Science	Objec+ves	
“A	0.1	to	10	MeV	Experiment	for	GRO”	

•  Nucleosynthesis	in	Supernovae	
•  Novae	powered	by	thermonuclear	explosions	
•  Structure	of	neutron	stars	and	accreTon	onto	black	holes	and	

neutron	stars	
•  Origin	of	gamma-ray	bursts	
•  Intensity	of	low-energy	cosmic-rays	and	density	of	maQer	

throughout	the	Galaxy	
•  Nature	of	solar	flares	
•  Origin	of	recently	discovered	high-energy	gamma-ray	sources	
•  Pulsars	and	X-ray	bursters	
•  Energy	source	in	Seyfert	galaxies	and	quasars	



Gamma	Ray	Line	Astrophysics	

Nuclear	lines	from	cosmic	ray	interacTons	with	the	
interstellar	medium	-	Lingenfelter	&	Ramaty,	1978	

Type	I	supernovae		
Nuclear	lines	vs	Tme	–	
Clayton,	Colgate	&	Fishman,	
1969	



GRO	Timeline	–	Bumps	in	the	Road	

AO: 	4	yr	Phase	C,D	
	1983	launch	
	1	yr	operaTons	+	possible	extensions	
	No	GI	Program	



4	Ac+vely	Shielded	NaI	–	CsI	Phoswich	Detectors	

192	degrees	
of	arTculaTon	

Field	of	View:	
3.8°	x	11.4°	

EffecTve	Area:	
2000	cm2	at	
0.511	MeV	

Mass:	1820	kg	
Power:	192	W	
Telem:	6492	bps	



Construc+on	
Key	Industrial	Partner:			
Ball	Aerospace	Systems	Division	

Detectors:			
Harshaw,	Bicron	
	
PMTs:		RCA	



OSSE	Integra+on	onto	GRO	at	TRW	



Ver+fica+on	of	GRO	for	TVAC	

OperaTons	Working	
Group	meeTng	at	TRW	

GSFC,	TRW,	and	Instrument	
teams	celebrate	the	
verTficaTon	of	GRO	prior	to	
environmental	tesTng	



Start	of	Science	Opera+ons	

Murphy,	Share,	et	al.,	ApJ,	1997	



Galac+c	Black	Holes	
•  7	Black	Hole	Candidates	
•  2	γ-ray	emission	states	correlated	

w/	x-ray	emission:	
–  ExponenTal-cutoff	PL	gammas	as	

extension	of	x-ray	low,	hard	state	
–  So>	PL	state	as	extension	of	X-ray	high,	

so>	state.		

Grove	et	al.,	1998	



Blazars	and	Seyfert	AGN	

OSSE	observed	17	Blazar	
AGN	and	detected	7	

McNaron-Brown,	et	al.,	1995	Johnson,	et	al.,	1995	



Seyfert	Spectra	

Zdziarski	et	al,	2000	

NGC	4151	

Ave	Seyfert	1	

Ave	Seyfert	2	(scaled)	

Observed	36	Seyferts	
Detected	25	(>	3σ),	17	(>5σ)	

Contemporary	X-γ	measurements:	
OSSE,	ROSAT,	Ginga,	ASCA	

NGC	4151	



Mapping	the	Galac+c	Plane	Positrons	

Kinzer	et	al.	ApJ,	2001	

Positronium	fracTon	0.93	±	0.04	

Longitude	Distribu+on	
~	6°	gaussian	bulge	+	CO	disk	model	
(solid	lines	–	intrinsic	model,	
dashed	lines	–	convolved	w/	OSSE)	



0.511	MeV	in	the	Galac+c	Center	

Purcell	et	al.	ApJ,	1997	

60	separate	viewings	of	the	GalacTc	Plane,	totaling	67	weeks	thru	1997.	



•  Past	missions	show	a	rich	science	potenTal,	but	how	do	
we	probe	more	deeply?	

•  Challenges:	
–  “Rich”	background		
–  Three	interacTon	processes	(Photoelectric,	Compton,	Pair)	
–  Minimum	in	interacTon	cross	secTons	
–  Did	I	menTon	background?	

•  Path	Forward:	
–  PrioriTze	your	science,	polish	the	science	case	
–  OpTmize	the	instrument	for	that	science	
–  Not	likely	that	one	instrument	can	do	all	MeV	science	objecTves	

Fermi	is	to	EGRET	
as	

????	is	to	OSSE,	COMPTEL,	INTEGRAL	
The	“challenging”	MeV	region	




