“I have a big library at home.”

7

“Oh, like, a couple of bookcases?...

“Well, it's a bit more than that...”



Bay 1 (Astrophysics) and 2 (Rocket Launches, Shuttle missions)
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Bay 2 and 3 (Rocket launches)




Bay 4 (NASA publications, conference proceedings)




Bay 4, 3, 5 (Reference books), 6 (Periodicals)
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Bay 7 (Monographs, ESA publications)

\a\\ '|‘ s ’,,, hl

|
I\

S/
7 i
- 7/ =
W 2%, /M :
4 of ‘B gl |
] ) ?

‘- i ": .

3 ; “ A "

1 \

'

’

\,
iV wmim! \\ .
j > :\~‘. s - - i/ e t‘ ) \“‘r‘ . ...l.-/ :

T6/9%



Bay 8 (Astronomy books, other)
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Bay 9: Mercury/GemlnllApoIIo/ShuttIe




Jonathan McDowell's Archive of Astronautics Technical History
Brickbottom Artists Building, Somerville, MA, USA

- Scope: What actually happened in our exploration of outer space?

- What rockets were launched?
- What satellites went into space? What did they do?

My goal is to preserve the technical details of the early space age.
What exactly happened on all the early rocket launches and satellite
missions?

SIZE: 920 linear feet Space
450 linear feet Astrophysics
500 linear feet History, non fiction, science fiction
Total 1870 L.f. in a 1900 sq.ft apartment



What do | do with it?

- Monthly internet newsletter since 1989

- Web site with the comprehensive list of rocket launches and satellites, extracted
from info in the collection

(above two are the ultimate source of much of the spaceflight data in Wikipedia)
- Published articles (if only | had more time)
- The Book (someday)

- Answer questions from public, industry, government, media



Some questions | have been asked recently:

“I'm writing an article on the recently declassified GAMBIT 4352
spy satellite which flew in 1982. What did people figure out at the
time?” - academic researcher

“How many countries have launched satellites?” - journalist

“This Transtage satellite recently disintegrated in orbit; it was launched
in 1969. What was its serial number? (so we can call it by its correct
name)” - NASA

“What is the difference between Suisei, the 1985 Japanese comet
probe, and the Suisei in the name of the new Japanese Mercury
mission?” (answer: same transliteration, different Kanji) - me

“What is the fraction of communications satellites now, and back in the
1960s7?” - journalist

“Please review this analysis of Chinese space activity in 2014" -
US/China Trade Commission e
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Some media I've talked to recently: BBC, 60 Minutes, io9.com, NPR, 77
__4



Collection areas:

Books
- NASA publications rare, but now mostly available scanned
- European Space Agency rare
- Astronaut bios common
- US space program mostly common
- Russian space program rare, many Russian language books
- Other space topics some quite rare; overall collection is

extensive but not unique

Journals and magazines
- Trade publications
- Russian magazines
- NASA, ESA periodicals
- British Interplanetary Society

Documents
- Rocket launches - unique collection, uniquely organized
- Organizations and launch sites - unique collection

- US human spaceflight missions - 70% available online, some rare



Problems:

- Government collections (e.g. NASA, NRO) only collect their own stuff,
and often lose even that

- Corporate collections (e.g. McDonnell Douglas) often destroyed/lost
during mergers

- Academic historians are trained to focus on people and policy. They
are usually not interested in robots. Many official histories therefore
stop, or at least become highly superficial, once the rocket leaves the
pad

- Internal documentation usually extensive during planning phase, but
post launch analysis often not well archived, and final fate of a long
mission sometimes not well recorded (since team is let go at that point).
Bottom line: easier to find what was planned than what really happened



Sources:

Print: Internet

Purchase: Amazon, Abebooks, 2" hand bookstores
Magazine subscriptions, ebay

Xerox: Academic and observatory libraries

Visit (and xerox): National and institutional archives

- NatArchives, NASA, NRO, Vandenberg Air Force Base, CNES-Toulouse, ISRO- Bangalore, ISAS-
Tokyo, UK Science Museum archive, Deutsches Museum, BUAA-Beijing

Acquire data/email/documents:
Contacts in TsUP-Moscow, NASA-Houston, USAF, Aerospace Corporation, etc.
Harassing phone cold calls to relevant space managers/engineers

Beg, Borrow, Steal, get donated:
Library discard piles
Program managers' bookshelves (with permission)
Retirees' garages
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3e: PARTIE

TABLEAU CHRONOLOGIQUE

DLES

LANCEMENTS DE

FUSEES-SONDES PAR LE C.N.E.S.

N° FU ENGIN

\URE C 02

NTAURE C 06

DATE DE TIR
6.12.61
6.12.61
9.12.6]
9.12.61
9.12.6!
915,62
15. 5.62
1625362
18. 5.62

24. 5.62

29. 5.62

5.62
29.°5.62

29. 5.62

31255762
1:.6.62

4. 6.62

5. 6.62

5. 6.62

LIEU

REGGAN
H.M.G.
REGCGAN
H.M.G.
H.M.G.
CERES

CERES

CERES

CERES
H.M.G.
CERES
REGGAN
H.M.G.
H.M.G.
H.M.G.
H.-M.G.
H.M.C.
CERES
REGGAN
REGGAN

H.M.G.

NATURE EXPERIENCE

EMISSICN NA
EMISSION NA K
EMISSION ;
EMISSION NA K

NA

EMISSION NA
iy
TECI

HNOLOGIQUE

NOLOGIQUE
NOLOGIQUE
TECHNOLOGIQUE
EXPLOSIE

EMISSION NA K

N NA K

EM
EMISSION NA + EXPL.
RADTOACTIVITE
EXPLOSIF

DOUBLE EXPLOSIF
DOUBLE EXPLOSIF
EMISSION NA K

K

EMISSION NA
EMISSION N
EMISSION NA + EXPL.

K

SSTON NA K

TABORATOIRE

AERONOMIE
AERONOMIE
AERONOMIE
AERONOMIE
AERONOMIE
CNET
CNET
CNET
CNET
AERONOMTE
AERONOMIE
AERONOMIE
AEROVOMIE
AERGNOMIE
AERONOMIE
AERONOMIE
ALRONOMIE
AERONOMIE
AERONOMIE
AFRONOMIE
AERONOMIE
ATRONONTE

EXPERTMENTATEURS

PR. BLAMONT
PR. BLAWONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT,

PR. BLAMONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT
PR. ELAMONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT
PR. BLAMONT

COORDONNATEURS
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WALLOPS ISLAND, “:I:G‘ 579
TELEPHONE: VALLEY 43411 EXTS.
FOR RELEASE IMMEDIATE

July 23, 1963
Release No.

63-71 /)

SECOND ASTRONOMY EXPERIMENT AT WALLOPS

the
An experiment carrying instrumentation to measure
intensity of light from the stars was launched by NASA from
the Wallops Island, Va., Station at 2:00 a.m. EDT today.

To accomplish its objective,

3o YHec

AN OBSERVATION OF JUPITER IN THE ULTRAVIOLET (IV-12)

by Theodore P. StEoHER

(Goddard Space Flight Conter
Nutional Aeronnutios and §

pace Administration
ironbelt, Maryland, U. 8. A.)
Résums, —
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pectre ultraviolet de Jupiter (1700-4000 A, résolution 55 A) au moyen d'un dispositip
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ime limite supérieure. de la quantité & hydro-
‘une atmosphire de 11 km atm.

it was necessary to launch
the experiment at night when the sun and mo

pectral scan of Jupiter in the ultraviolet is presented in the form of a geometric
twenty degrees below the horizon.

y is then assumed to be dueto Rayleigh scattering by molecular hydrogen. An wpper

ular hydrogen above the cloud layer of a \\ km atm. is derived.
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It was also necessary that

there be no aurora during the night of launch.

EICH

attempt was made to recover the payload.

experiment launched early last Friday morning.

The 238-pound payload was flown on an Aerobee 150A vehicle 2
and reached a peak altitude of 110 statute miles. Impact ocCCUrr
in the Atlantic Ocean 57 miles from the launch site. No
Desired data were
telemetered to ground receiving stations during the flight,
and will be compared with information obtained from a companion

The experiment was conducted for NASA's Goddard Space

Flight Center, Greenmbelt, Md.

Theodore P. Stecher was the
Goddard Project Scientist, James E. Milligan the Project
Manager, and Charles R. Rhodes the Vehicle Manager.
D. Gunter was the Wallops Project Engineer.
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A single spectral scan of Jupiter in the ultra-
violet was obtained from an Aerobee rocket on
July 23, 1963 at 06 h 02 mn U. T. The observa-
tion was made with an objective grating stellar
spectrometer similar to those described by StE-
cHER and MILLIGAN (1962)

_ The spectral range
was from A 1700 to 24000 with 55 Angstrom resolu-
tion.

The instrument had been calibrated in the
laboratory prior to flight so that the absolute flux
above the earth’s atmosphere was obtained at
each point in the spectrum. The accuracy of
the flux measurement was primarily determined
by the noise in signal which was worse than one
would like.

The geometrical reflectivity, p, as a function of
wavelength is presented in Figure 1. This was
obtained by using the solar flux values given by
Tousey (1963) and the appropriate Ephemeris
values for the necessary geometry. Jupiter was
nearly at quadrature when the observation was
made.

If we assume Jupiter has a Rayleigh atmosphere
in the ultraviolet above the cloud layer, we may
immediately obtain upper limits for the column
density of any species if the reflectivity is known
in terms of optical depth, =. Using the tables
computed by Coursox, Dave and SEKERA (1960),
curves in the p-t plane were constructed by nume-
rical integration. Additional curves were obtai-

acces-
HILll Npefiell KOAMYECTBA MOEKYIAPHOTO BONOPONA
i AT

ned for isotropic scattering from the available
X-Y functions given by MavErs (1962) and by
SomuTr (1963). These were used to approximate
Rayleigh scattering for = > 1.

The total number of atoms or molecules in a cm*
column perpendicular to the cloud layer is now
obtained from = = nc under the assumption of
only one constituent. Here n is the number of
atoms or molecules and o is the Rayleigh scatte-
Ting cross section per atom or molecule. The
Rayleigh scattering cross section for molecular
hydrogen is given by DALGarNo and WiLiiams
(1962). In Figure 1 three atmospheres of mole-
cular hydrogen are presented each with the as-
sumption of zero reflectivity for the cloud tops.
The 27 km. atm. is that of SrNRAD and TrA¥FTON
(1963) obtained from the H, quadrupole bands.
The 4.6 km. atm. is that of Zasrisxie (1962)
which is also from the H, quadrupole bands. The
10.5 km. atm. is the one that best fits the reflec-
tivity measurements. An all helium atmosphere
which would produce the same reflectivity would
be about 200 km. atm. and can probably be ruled
out by pressure considerations (SPINRAD and
TRAFTON, 1963).

The above analysis is based on coberent scatte-
ring. In the case of most molecular gases inelu-

molecular hydrogen this is known not to be
the case. Raman scattering from H, is one-

din
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IONOSPHERIC CHEMISTRY

J. C. HOLMES, C. Y. JOHNSON and J. M. YOUNG

E. O. Hulburt Center for Space Research, U.S. Naval Research Laboratory,
Washington, D.C., USA g

Abstract: Day and night observations of the positive ion composition of the ionosphess
bu(w(.wn 120 and 230 km were made at White Sands, New Mexico. Certam
chemical veactions selected from a list prepared by Nicolet and Swider (1963
were found to be consistent with the experimental observations. Mechanissus.
for the active production of the night E rogion are found to be inconsistent with
the measurements. An analysis of the day to night decay in the E region suggess
f,hu,(. the values of the dissociative recombination coefficients for Qg+ and NO=
increase with increasing temperature under those conditions encountered in the
ionosphere. It is proposed that simple decay via dissociative recombination rosg

explain the maintenance of the night E region.

12 0JIIO/ICHUST TIOJIOMHTEILHBIX HOHOB B unoHOCHep

Peaome : lIHCBthe MU HOYHBbIE H
B Yafir Conpe, Hbio MeKCHKO. D

mesxmy 120 u 230 KM ObLIH BBIIOIHEHBL

yCTaHOBHeHO, 9TO HEKOTOPbIe XUMHUECKHEe pcaKllMH " Cpe}m HHX paspe)«eu.- 3

Hukosne u CsumepoM (1963) mosHBL COOTBETCTBOBATH HKCIIePUMEHTAJILHM

HaGMIOAeHUAM. BBUIO MOKA3aHO, 4TO MeXaHU3MBl AKTHBHOTO o6pa3oBaEmk

HOYHO# 0671aCTH HECOBMECTHMBbI C H3MepPeHHAMU. AHaJu3 nepexona ot nuepnoll

¥ HouHOR ofnacTu E naer sHaUeHHA K03hHUIHeHTOB nxccouua’mmmﬂ peKom

e Gumanmu g Ozt 1 NO* yMeHblIaomuecst ¢ yMEeHbIIEHHeM TeMIepaTy P

s B IIpexmosaraeTcs, 4TO nogoGHbIH mepexoi depes JIMCCONMATHBHYIO perows
GHHALMIO MOMKeT OOBACHHTH COXPaHEeHHEe mounoft obnactu E.

mapor con

1. Introduction nit1
phere. 1t

In 1963, two rockets instrumented with Bennett mass spectrometers wess L
flown at White Sands, New Mexico; the first flight took place at 0934 MST ¥y ;eg'\on
ters were recovered by parachuses B Lind o

on February 15. The mass spectrome
checked in the laboratory and reflowr
positive ion compo

\ on a second rocket ab 0106 MST

on 1 August. Ionospheric sition and density data wess

obtained for both day and night.
iy

Fgere 2 1S
wems 10
ted 1000

dered. anc

2. Daytime data

The total ion cur

of the daytime flight.
total electron denses

Figure 1 shows the result
was normalized to the

measured by each spectrometer
766
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THANK YOU!!



|diosyncratic indexing system

0001 General
0010 Human spaceflight
0030 Launch vehicles
0040 Auxiliary topics

e.g. 0045.6 — Space Tethers

0047 - spacesuits

0060 Space programs by organization
0070 Orbital data and related
0080 Research notebooks
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