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Apollo	15	Orbital	Mass	Spectrometer	Data	Output	Scans	Collection:	Microfilm	Scans	
	
Collection	Overview	
	
This	collection	contains	microfilm	scans	of	formatted	outputs	of	the	full	set	of	data	acquired	by	the	
Apollo	15	Orbital	Mass	Spectrometer	(OMS)	from	lunar	orbit	during	30	July	to	7	August	1971.	The	
mass	ranges	covered	are	12-28	and	28-67	atomic	mass	units	(amu).		The	scans	are	provided	as	
multipage	PDF/A	files.	Please	note	there	is	concern	that	much	of	the	data	are	dominated	by	
contamination	from	spacecraft	and	instrument	outgassing	(Hoffman,	et	al.	1972).	
	
All	the	images	in	the	six	PDF/A	files,	a15_oms_mp*.pdf,	are	high-resolution,	400	dots-per-inch	scans	
of	formatted	outputs	of	data	that	were	imaged	on	five	rolls	of	16-millimeter	microfilm.	The	
microfilms	are	held	at	the	NASA	Space	Science	Data	Coordinated	Archive	(NSSDCA)	as	data	set	PSPA-
00322.	
	
This	collection	includes	copies	of	these	public	publications:	

• "Chapter	19.	Lunar	Orbital	Mass	Spectrometer	Experiment",	from	the	Apollo	15	Preliminary	
Science	Report,	which	describes	the	instrument	and	science	goals	and	provides	an	early	analysis	
of	returned	data,	and	

• "Chapter	29.	Lunar	Orbital	Mass	Spectrometer	(NASA	Experiment	S-165)",	from	the	Apollo	
Scientific	Experiments	Data	Handbook,	which	provides	the	basic	information	necessary	to	
decode	the	data	in	formatted	outputs	such	as	the	description	of	the	fields	and	the	parsing	
technique	of	that	data	set.	

	
Description	of	the	OMS	Formatted	Data	Outputs	
	
The	Orbital	Mass	Spectrometer	Experiment	on	Apollo	15	consisted	of	a	dual	collector,	single-
focusing,	sector-field	spectrometer	mounted	at	the	end	of	a	retractable	boom	that	measured	7.3	
meters	when	fully	extended	deployed	from	the	Scientific	Instrument	Module	on	the	Service	Module.		
The	two	collectors	simultaneously	scanned	two	mass	ranges,	12	to	28	amu	(low-mass	channel)	and	
28	to	67	amu	(high-mass	channel).		This	flight	neutral	mass	spectrometer	was	designed	to	measure	
gas	concentrations	to	study	the	sources,	sinks,	and	transport	mechanisms	of	the	lunar	ambient	
atmosphere	from	orbit.	Pre-flight	absolute	calibration	was	performed	at	the	Langley	Research	Center	
Molecular	Beam	Facility.	
	
The	original	data	set	on	16-mm	microfilm	was	supplied	by	the	principal	investigator,	Dr.	John	H.	
Hoffman,	and	researcher	C.	Peters	in	late	1972.		The	microfilm	records	are	formatted	outputs	of	the	
data	on	magnetic	tape.	The	format	presents	sequential	pairs	of	mass	spectra	data	tables	(low-	and	
high-mass	channels)	along	with	background,	housekeeping,	and	calibration	data	as	shown	in	Figures	
1	and	2.	Each	sequential	pair	spans	about	one	minute	and	two	seconds.	The	next	section	of	this	
document	explain	the	contents	of	the	low-	and	high-mass	tables	in	more	detail.	
	
In	addition,	there	are	tabulated	summaries	of	peak	amplitudes	from	12	to	67	amu	at	steps	of	1	amu	
(Figure	3),	trajectory	data	(Figure	4),	and	housekeeping	measurements	(Figure	5)	as	a	function	of	
ground	elapsed	time	(GET).	Each	summary	chart	covers	several	hours	of	experiment	operation.	
These	tabulated	summaries	are	printed	after	the	corresponding	set	of	sequential	pairs	of	mass	
spectra	output.	The	headings	of	these	tables	are	explained	in	the	Apollo	Scientific	Experiments	Data	
Handbook,	pages	29-7	to	29-11	and	29-16	to	29-18.	
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The	GET	time	spans	covered	the	PDF/A	files	are:	
	

a15_oms_mp20067.pdf:		GET	85-197	hours	
a15_oms_mp20068.pdf:		GET	197-241	hours	
a15_oms_mp20069.pdf:		GET	228-255	hours	
a15_oms_mp20070.pdf:		GET	255-273	hours	
a15_oms_mp20071.pdf:		GET	275-287	hours	
	

Some	sets	of	sequential	pairs	of	mass	spectra	output	within	a	PDF/A	file	may	not	be	in	time	order	
because	the	order	of	the	microfilm	records	is	preserved.	
	

	
Figure	1	–	Low-mass	channel	data	of	the	sequential	pair	starting	at	GET	139:44:49	
(hour:minute:second).	This	sample	is	page	2608	of	a15_oms_mp20067.pdf.	
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Figure	2	–	High-mass	channel	data	of	the	sequential	pair	starting	at	GET	139:44:49.	This	sample	is	
page	2609	of	a15_oms_mp20067.pdf	
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Figure	3	–Top:	Summary	of	peak	amplitudes	from	12	to	26	amu	in	1-amu	steps	covering	GET	
139:44:49	to	GET	140:37:28.	This	sample	is	page	2806	of	a15_oms_mp20067.pdf.	Bottom:	Summary	
of	peak	amplitudes	from	55	to	67	amu	in	1-amu	steps	covering	GET	139:44:49	to	GET	140:37:28.	
This	sample	is	page	2811	of	a15_oms_mp20067.	Pages	that	present	peak	summaries	for	27-39	amu	
and	40-54	amu	are	not	shown	here.	
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Figure	4	–	Summary	of	trajectory	data	covering	139:44:49	to	GET	140:37:28.	This	sample	is	page	
2813	of	a15_oms_mp20067.pdf.	
	

	
Figure	5	–	Summary	of	housekeeping	measurements	covering	139:44:49	to	GET	140:37:28.	This	
sample	is	page	2815	of	a15_oms_mp20067.pdf.	
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Explanation	of	the	Low-	and	High-Mass	Data	Tables,	Conversion	Coefficients,	and	Calibration	
	
The	first	two	lines	of	the	high-mass	table	shown	in	Figure	2	give	the	GET	(ground	elapsed	time),	
Apollo	mission	number,	high	or	low	mass	designation,	observation	date,	high	mass	coefficients,	data	
synchronization	flags,	starting	background	count,	ending	background	count,	and	number	of	data	
points	used	to	calculate	the	background	data.		More	details	on	these	can	be	found	in	Chapter	29	of	the	
Apollo	Scientific	Experiments	Data	Handbook.		The	first	two	lines	of	the	low-mass	table	shown	in	
Figure	1	are	slightly	different.	It	gives	the	GET	and	Apollo	mission,	but	the	coefficients	identified	as	
low-mass	are	actually	the	high	mass	coefficients.		These	are	followed	by	other	numbers,	described	in	
more	detail	in	Chapter	29	of	the	Apollo	Scientific	Experiments	Data	Handbook.		
	
For	both	the	high-	and	low-mass	case,	starting	with	the	third	row,	the	data	are	organized	in	columns.	
The	first	column	simply	gives	the	row	numbers.		The	second	column	gives	the	counts	from	voltage	
steps	1	to	50.		Column	3	gives	steps	from	51-100,	column	4	steps	101-150,	etc.,	until	column	13,	
which	gives	the	readings	from	steps	551-590,	the	last	measurement	in	the	sequence.	
	
The	590	steps	cycle	through	the	potential	voltage,	step	1	at	620	V	to	step	590	at	1560	V.		Step	1	is	the	
count	for	the	highest	mass	measured	(approx.	68	amu	for	the	high-mass	and	28	amu	for	the	low-
mass).	Step	590	is	the	count	for	the	lowest	mass	measured	in	each	range	(28	amu	for	high-mass,	16	
amu	for	low-mass).	Step	number	can	be	converted	to	the	mass	being	measured	for	the	high-mass	
case	using	the	coefficients	in	the	second	row	and	the	conversion	equation:	
		and		

step#	=	A0	+	A1/mass	(for	steps	1-400)	
step#	=	B0	+	B1/mass	(for	steps	401-590)	

		
For	example,	in	the	case	given	in	Figure	2,	the	mass	at	step	300	would	be:	300	=	-505.05	+	
34049.05/mass,	or	mass	=	42.29,	so	in	this	case	the	count	of	15	measured	at	step	300	would	apply	to	
mass	42.29.	
	
Unfortunately,	an	equation	and	coefficients	are	not	given	for	the	low-mass	case.	Assuming	the	low-
mass	conversion	equation	has	the	same	form,	and	identifying	known	peaks	in	the	data	from	the	
literature	(Apollo	15	and	16	Preliminary	Science	Reports)	we	can	roughly	estimate	the	coefficients	
for	the	low-mass	case	as	A0	=	-512,	A1	=	14,616,	B0	=	-65,	and	B1	=	7440.	This	would	give	for	step	
300	in	Figure	1,	equivalent	to	our	example	above:	
	

300	=	-512	+	14616/mass,	or	mass	=	18	
	
The	final	column	has	background,	calibration,	and	housekeeping	numbers,	see	Yeager	et	al.	(1973)	
for	more	details.	
	
Data	Quality	
	
Please	note	there	is	concern	that	much	of	the	data	is	dominated	by	contamination	from	spacecraft	
and	instrument	outgassing.	See	Hoffman,	et	al.	(1972)	for	more	details.		
	
In	the	file	a15_oms_mp20067.pdf,	the	formatted	data	outputs	begin	on	page	99	and	continue	through	
page	1737,	then	begin	again	on	page	1908	and	continue	through	the	last	page,	3112.	Pages	1738	
through	1907	are	remnant	reports	imbedded	within	this	PDF	file.	Page	1738	has	no	header,	but	is	
part	of	a	“REPORT	D05291”	that	displays	at	the	top	of	the	next	page	1739.	This	report	which	ends	on	
page	1860	appears	to	be	an	inventory	of	electronic	components	and	is	a	relic	from	the	microfilm.		
Multiple	similar	reports	and	fragments	follow,	such	as	“REPORT	D05297”,	“REPORT	D05296”,	and	
“REPORT	D05298”,	on	pages	186	through	1907.	The	name	“C.	Peters”	appears	on	page	1908	
signaling	that	the	FORTRAN	code	has	begun	for	the	next	set	of	Apollo	15	OMS	data.		Although	these	
remnants	contribute	nothing	to	the	scientific	value	of	the	data,	they	were	included	in	the	PDF	file	
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because	the	intent	of	this	digitization	effort	was	scan	and	archive	the	entire	contents	of	the	source	
microfilm	reels.	
	
Some	frames	on	the	microfilm	were	blurry	which	causes	the	corresponding	pages	in	the	PDF/A	files	
to	appear	to	be	scans	that	were	out	of	focus,	which	is	not	the	case.	
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Related	Data	Sets	
	
The	NSSDCA	holds	two	data	sets	related	to	this	collection:		PSPA-00612	contains	the	original,	high-
resolution,	400	dots	per	inch,	TIFF	files	(scans)	of	the	formatted	data	outputs	on	microfilm;	PSPA-
00379	contains	the	full	set	of	Apollo	15	Orbital	Mass	Spectrometer	data	on	magnetic	tape	supplied	by	
the	principal	investigator	and	used	to	generate	the	formatted	outputs.	
	
A	similar	orbital	mass	spectrometer	was	flown	on	Apollo	16.	A	set	of	scans	of	formatted	data	outputs	
from	that	experiment	are	archived	in	the	NASA	PDS	as	collection	ID	
urn:nasa:pds:a16oms:document_data_output_scans.	
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