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JSR: Technical chronicle of the space age since 1989
- started out weekly, now more like monthly (I got busier

- covers worldwide satellite launches

- latest updates at http://planet4589.org/
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Jonathan's Space Report - Latest Issue

The Space Report ("JSR") is issued about twice a month. It describes all space launches, including both piloted missions and automated
satellites. Back issues are available online. To receive the JSR each week by direct email, subscribe at http://www.planet4589.org/mailman
Nistinfofjsr Feel free to reproduce the [SR as long as you're not doing it for profit. If you are doing so regularly, please inform Jonathan by
email. Comments, suggestions, and corrections are encouraged. See here for translations to other languages.

You can mail Jonathan McDowell at planet4589 at gmail dot com.

See also:
SR STOP PRESS - the draft of NEXT week's JSR, updated throughout the week.

GEOSTATIONARY SATELLITE LOG with a catalog of all known satellites ever in the geosynchronous ring and their reasonably current
positions.

LAUNCH LOG - My best attempt at a complete listing of all satellite launch attempts.
onathan's Space Home Page - with links to lots of other space data not available elsewhere.

SATELLITE CATALOG - My version of the Space Command satellite catalog, providing a cross reference between catalog number and
international designation. Corrections are welcome.

Jonathan's Space Report
No. 743 [Corrected] 2017 Dec 25 Somerville, MA

Note: there were a few too many typos in the initial version so T an resending this

International Space Station

Expedition 54 began at 8514 UTC Dec 14 when ferry ship Soyuz MS-05
undocked from the Rassvet medule returning Ryazinskiy, Bresnik and
Nespoli to Earth, leaving Misurkin, Vande Hel, and Acaba aboard ISS.
Soyuz M5-05 landed in Kazakhstan at 0837 UTC Dec 1

Cargo ship Cygnus OA-8E (SS Gene Cernan) was unberthed from Unity at

1752 UTC Dec 5 and released into orbit at 1311 UTC Dec 6. On Dec &

it raised its orbit from 402 x 467 km to 447 x 456 km. It then deployed 14
cubesats on Dec 6 and 7, and lowered its orbit on Dec 8 to 384 x 396 km, below
the T55. The ship remained in orbit for tests until it was deorbited

on Dec 18, with entry over the South Pacific at 1254 UTC.

The cubesats deplayed include 8 Lomur.2 ATS/weather satellites for Spire Glabal,
the ISARA experinent from JPL to test using the back of a solar arr:

25 2 radio antenna, the Aerocube ¢ and 70 satellites fron Aerospace Co

o test proxinity bperations sing cald gas thrusters s well as ground. space
laser communications, NAL's CHEFSat to space-qualify a new radio system,

and the Naval Postgraduate School's PropCube to study ionospheric propagation.
Also deployed was the 2U cubesat Asgardia-1, built by Near Space Ltd. (Indiana)
for Asgardia Space, an organization based in Vienna whose goal is to create

an independent space nation (I an skeptical of their chances).

EarsocshipDagon GiS 13 was L aunche on Dac 15, 11336, T G5 15 wses  rausill
capsule (168 and a new trunk (no. 15); it was launched on a Falcon 9

using i Stage 1 BI035 and new sthe 2 no. 46 The sacond stage was
deorbited southwest of Australia at about 1630 UTC. CRS-13 arrived at

the TS5 on Dec 17; it was grappled by the Canadarm-2 at 1057 UTC and

berthed on the Harmony nadir port at 1326 UTC

New (since 2014)
Annual summary of space activities

Space Activities in 2017

Jonathan MeDowell
planetd580Ggmail.com
2018 Jan 1 (rev 1)

Preface

In this paper I present some statistics characterizing astronautical activity in calendar year 20
In the 2014 edition of this review, I described my methodological approach and some issues of
definitional ambguity; that discussior
consulted the earlier document, available
paper may be found as spacel7.pdf at the

not repeated here, and it is assumed that the reader has
at http:/ /planet4589.org/space/

me location)

Orbital Launch Attempt

Ex

During 2017 there were 91 orbital launch atte

1pts.

Table 1: Orbital Launch Attempts
2009-2013 2014 | 2015 | 2016 | 2017
Average
19.0 24 20 an
30.2 32 26 19
14.8 16 19 I8
Europe 11 12 11
Japan § 4 a7
India § 5 [
Isrnel 1 a oo
Korea [ a @ o
S Korea a i a a a
Iran [ 1 o a1
Other 9 10 13 13
Total 79.0 92 a7 85 9

There were two Arianespace-managed Soyuz launches from French Guiana which are counted
as European.
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planet4589.org website

- Definitive database of spaceflight history
Examples
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Jonathan's Space Home Page

Orbital launch list

Launch Date (UTC) COSPAR PL Name Orig PL Name SATCAT LV Type LV S/N Site Suc  Ref

# # # # # # # # # #

1957 Oct 4 1928:34 1957 ALP 2 1-y 152 P5-1 S80802  Sputnik 8K71PS M1-PS NIIP-5 LC1 5 Energiya

1957 Oct 17 0505 1957-U81 USAF 88 Charge A Poulter Pellet ABB258  Aerobee USAF 88 HADC A 5 Eng5cil.58

1957 Nov 3 0230:42 1957 BET 1 2-y 1SZ PS-2 580003  Sputnik BK71PS M1-2PS NIIP-5 LC1 S Grahn-Www

1957 Dec 6 1644:35 1957-Fal Vanguard Vanguard Test Satellite F@0002 Vanguard TV-3 €c LC18A E Vang-ER9948

1958 Feb 1 0347:56 1958 ALP Explorer 1 Explorer 1 560084  Jupiter C RS-29 UE cc LC26A S JunoFam

1958 Feb 5 0733 1958-FO1 Vanguard Vanguard Test Satellite FOBG84  Vanguard Tv-3BU cc LC18A F Vang-ER9955 H
1958-F02 1958 Mar 5 1827:57 1958-F02 Explorer 2 Explorer 2 FOOEE6  Jupiter C RS/CC-26 UV cc LC26A F JunoFam Satel | Ite
11958 BET 1958 Mar 17 1215:41 1958 BET 2 Vanguard I Vanguard Test Satellite 568085 Vanguard V-4 cc LCl8A 5 SP-4202
1958 GAM 1958 Mar 26 1738:03 1958 GAM Explorer 3 Explorer 3 seee86 Jupiter C R5-24 uT cc LC5 S JunoFam
1958-FO3 1958 Apr 27 0901 1958-F03 [1571] D-1 No. 1 FBeees  Sputnik 8A91 B1-2 NIIP-5 LC1 F e B
1958-Fo4 1958 Ag; 29 0253‘:99 1958-Fo4 Vanguard X-rayosatellite Foeell Vg:gzgrd TV-5 cc LC18A F V:i;‘-’ERleﬂ Cata | Og

- On these pages, y 1958 DEL 1958 May 15 0700:35 1958 DEL 2 3-y Sovetskiy ISZ D-1 No. 2 500008  Sputnik 8A9L Bl-1 NIIP-5 LC1 S MNezavB

acknowledgemen 1958-F05 1958 May 28 0346:20 1958-F085 Vanguard Lvman Alpha satellite FOe813  Vanauard S5LV-1 cc LC18A . . F Vano-ER108361 .

Space Reportw 1950-F06 1950 Jun 26 5023633 1995-0398 115510 115510 RVSNR 1995 Aug 2 Reentered 1996 Apr 14 1995 Sep 1 LEO/I 94.27 232 x 735
+ lam mierminably s S023634 1995-039C BOZ BOZ RVSNR 1995 Aug 2 Reentered 1995 Nov 24 1995 Sep 1 LEO/I 93.96 285 x 732
o ] 1958 EPS 1958 Jul 26
L e 933-Fos 1038 Aug 1 5023635 1995-039D Blok S0-L Blok 50-L No. 71634-805 RVSNR 1995 Aug 2 Deep Space 1995 Aug 3 1997 Apr 9 DSO 5498.19 17150 x 176474
+ Statistics (Update 1958-F09 1958 Aug 17 5023636 1995-B40A PAS 4 Panamsat K3 PAN 1995 Aug 3 In Earth orbit 1995 Sep 21 GEO/D 1434.45 35726 x 35783
et o581y 1080 A 37 5623637 1995-0408 Ariane H10-3 V76 Ariane H10-3 S/N T448 (1 AE 1995 Aug 3 In Earth orbit 1995 Sep 4 GTO 659.35 617 x 36815
* Geostationary sal 1958-F12 1058 Aug 25 5023638 1995-039E Ullage rocket Ullage rocket RVSNR 1995 Aug 2 Reentered 1995 Aug 21 1995 Aug 10 LEOQ/I 93.63 227 x 678
 Orbital and Supg 12287 F13 1958 Aug 26 5923639 1995-841A Mugunghwa 1 Koreasat 1 KTEL 1995 Aug 5 In Earth orbit 1995 Sep 4 GEO/S 1436.01 35777 x 35793
L e ks 1aas cap o3 5023640 1995-0418 Delta 228 Delta 55PS AJ18-118K MDC 1995 Aug 5 In Earth orbit 1995 Sep 4 LEO/I 108.45 037 x 1374
+ Historical orbital 1958-Up1 1958 Sep 26 5023641 1995-841C Star 488 Star 488 MDC 1995 Aug 5 In Earth orbit 1995 Sep 5 HEO 532.52 1370 x 29408

e ooy 1958 ETA 1958 0ct 11 5623642 1995-8424 Molniya-3 Molniya-3 No. 59 VKS/GPKS 1995 Aug 9 In Earth orbit 1995 Sep 8 HEO/M 717.92 448 x 39914

restrict redistribt Jg2g r1g  1o%g gt 23 S023643 1095-0428 115510 115510 RVSNR 1995 Aug 9 Reentered 1995 Sep 5 1995 Aug 16 LEO/I 90.20 204 x 365

predictions. 1958 F19 1958 Nov & 5823644 1995-842C BOZ BOZ RVSNR 1995 Aug 9 Reentered 1995 Aug 25 1995 Aug 16 LEO/I 99.09 175 x 382
T pace actiy 1998-F20 1958 Dec 4 5A23645 1995-842D Blok-ML Blok-ML RVSNR 1995 Aug 9 In Earth orbit 1995 Sep 8 HEO/M 735.84 517 x 40686

o Space activi 1238 THE 1938 Dec % 573646 1995-030F Magion-4 Magion-4 cz 1995 Aug 2 Deep Space 1995 Aug 3 1996 Oct 31 DSO 5460.20 14776 x 178121
> Space 8l 1554 y 1959 Jan 2 5023647 1981-838C deb USAF satellite - USAF 1981 Apr 24 In Earth orbit 1995 Apr 1 HEO/M 690.49 1800 x 33000
o Satellite Cat 1959 ALP 1959 Feb 17 5023648 1995-038C IABS-57 1ABS USAF 1995 Jul 31 In Earth orbit 1995 Aug 5 GEO/D 1431.67 35600 x 35800
o Paperon Un 1853 BET 1998 ¥eb 22 573649 1995-043A JCSAT 3 JCSAT 3 JSAT 1995 Aug 29 In Earth orbit 1995 Sep 30 GEO/S 1435.96 35748 x 35828
1950 GAM 1959 Apr 13 5023658 1995-B17E deb Orbcomm FM1 - ORBC 1995 Apr 3 Reentered 2000 Aug 19 1995 Sep 5 LEO/I 99.58 729 x 747
5H23651 1995-044A N-STAR a N-STAR a NTT 1995 Aug 29 In Earth orbit 1995 Oct 4 GEO/S 1436.16 35780 x 35795
1959-Fe1 1959 Apr 14 gpp3652 1995-044B Ariane H18-3 V77 Ariane H10-3 S/N T449  AE 1995 Aug 29 Reentered 1996 Jan 13 1995 Oct 7 GTO 624.06 129 x 35496
1950-F02 1950 Jun 3 5023653 1995-845A Kosmos-2319 Geizer No. 20L VKS 1995 Aug 30 In Earth orbit 1995 Sep 29 GEO/S 1436.04 35745 x 35826
5023654 1995-045B 85812 85812 RVSNR 1995 Aug 30 Reentered 1995 Sep 3 1995 Sep 1 LEO/I 88.12 179 x 184
o0iEn o 5823655 1995 A45C Perekhodnik Sredniy perekhodnik RVSNR 1995 Aug 30 Reentered 1995 Aug 31 1995 Aug 38 LEO/I 88.48 193 x 265
1939-Up1 1939 Jun 25 5023656 1995-845D Blok DM2 No. 78L 115861 No. 78L RVSNR 1995 Aug 30 In Earth orbit 1995 Oct 12 GEO/D 1438.23 35746 x 35910
5023657 1995-046A Sich-1 Okean-01 No. 8/NKhM 10  NKAU 1995 Aug 31 In Earth orbit 1995 Oct 1 LEO/I 97.71 6308 x 669
1950-Fe5 1959 Jul 16 533658 1995-043B Centaur AC-117 Centaur ITA(IN) AC-117 LM 1995 Aug 29 Reentered 1996 Feb 12 1995 Nov 29 VHED 1639.68 219 x 79144

1959 DEL 1959 Aug 7 9
1950 EPs 1950 Aug 13 5823659 1995-846C S5M S5M VKS 1995 Aug 31 In Earth orbit 1995 Sep 30 LEO/I 97.70 630 x 667
Lsorer 1950 au 1g 023660 1095-045E s0Z 507 RVSNR 1995 Aug 30 Reentered 1996 Jun 6 1995 Sep 29 GTO 634.17 259 x 35887
z ug 15 5973661 1995-045F 50Z 502 RVSNR 1995 Aug 30 Reentered 2002 May 8 1995 Sep 30 GTO 635.41 317 x 35893

5 arbage bag - el eentere e ug 5 ®
1959 ZET 19 M9 1S cnp3662 1986-D17JK  Garbage b FKA 1986 Feb 19 Reentered 1996 Feb 7 1995 Aug 31 LEO/I 92.37 390 392
1959 XI 1959 Sep 12 50823663 1995-845G deb Proton - RVSNR 1995 Aug 30 Reentered 1996 Sep 7 1995 Oct 6 LEO/I 90.35 184 x 399
l9so-Fes 1959 Sep 17 5623664 1995-045H deb Proton (error?) - RVSNR 1995 Aug 30 Reentered 1995 Sep 2 1995 Sep 1 LEO/I 92.86 193 x 553
1050 THE 1930 Oof 4 S©23665 1995-047A Soyuz TM-22 Soyuz 7K-STM Ne. 71 FKA 1995 Sep 3 Landed 1996 Feb 29 1995 Oct 3 LEO/I 92.43 392 x 396
1959 10T 1959 oct 13 5023666 1995-047B 115510 115510 RVSNR 1995 Sep 3 Reentered 1995 Sep 6 1995 Sep 5 LEO/I 88.11 178 x 184
1950 KAP 1950 Nov 7 5@23667 1995-B4BA Endeavour (5T5-69) 0V-165 NASA 1995 Sep 7 Landed 1995 Sep 18 1995 Sep 9 LEO/I 92.80 369 x 377
5023668 1995-048B Spartan 201 Spartan 201 NASA 1995 Sep 7 Landed Att 1995 Sep 18 1995 Sep 9 LEO/I 92.85 369 x 382
1959 LAM 1959 Nov 20

** 5923669 1995-848C Wake Shield Facility WSF SII 1995 Sep 7 Landed Att 1995 Sep 18 1995 Sep 11 LEO/I 92.56 396 x 404
1959-F69 1959 Wov 26 5023670 1995-DATA Telstar 402R Telstar 402R ATT 1995 Sep 24 In Earth orbit 1995 Oct 24 GEO/S 1436.06 35758 x 35813
5823671 1995-0498 Ariane H18-3 V78 Ariane H18-3 S/N T450  AE 1995 Sep 24 In Earth orbit 1995 Oct 24 GTO 656.16 399 x 36871
5023672 1995-050A Resurs-F2 Resurs-F2 17F42 No. 18  MVD 1995 Sep 26 Landed 1995 Oct 26 1995 Oct 3 LEO/I 89.13 228 x 235
5023673 1995-0508 115510 115510 RVSNR 1995 Sep 26 Reentered 1995 Sep 29 1995 Sep 28 LEO/I 88.25 169 x 207
5823674 1995-051A Kosmos-2328 Neman VKS 1995 Sep 29 Deorbited 1996 Sep 28 1995 Oct 29 LEO/I 89.75 238 x 287
5023675 1995-051B 115510 115510 RVSNR 1995 Sep 29 Reentered 1995 Oct 3 1995 Oct 1 LEO/I 88.54 178 x 235
CATSSS S 1A AT A [ pua il Je N T L1551 | i 1A TARAE MA-4 ok | PR g | TAA™T Arvem ™71 TARAE Rl C 1R /'T A Arc L1~ = o —

GO 3 D 3OO MO M MO O OO OO OO K MMM MMNMMMMKMMKMMMM MK



JSR Launch Vehicle Database, 2017 Dec 28 Edition

A comprehensive list of suborbital space launches

tgz files: sdb.tar.gz (indexes) and Jaunch.tar.gz (launches)

Straight to the data: LIST OF ALL LAUNCHES BY LV FAMILY

Revisede L@unch List

launch list of 70780 launches. '
10KS2500
48N6
A-350

Launch_Tag Launch_JD Launch_Date LV_Type
1990-028 2447987.30 1990 Apr 5 1910:17 Pagasus
AAD 1991-051 2448455.23 1991 Jul 17 1733:53 Pagasus/HAPS
o 1993-009 2449828.10 1993 Feb 9 1430:34 Pagasus
1993-026 2449103.08 1993 Apr 25 1356 Pegasus
AMROC 1994-029 2449492.21 1994 May 13 1703 Pegasus/HAPS
AdaTal bl A 1094-F03 2449531.39 1994 Jun 27 2115 Pegasus XL
1994-046 2449568.11 1994 Aug 3 1438 Pegasus
ASLV 1995-017 2449811.08 1995 Apr 3 1348 Pegasus H
Al ¥V 1995-F03 2449891.33 1995 Jun 22 1958  Pegasus XL
1996-014 2450151.56 1996 Mar 9 8133 Pegasus XL
ATACMS 1996-031 245022061 1996 May 17 0244 Pegasus H
A2 32 Boad 1996-037 2450266.83 1996 Jul 2 8748  Pegasus XL
3 1996-849 2450316.91 1996 Aug 21 8947:26 Pegasus XL
Abld 1996-061 2450392.21 1996 Nov 4 1768:56 Pegasus XL
e 1997-018 2450560.00 1997 Apr 21 1159:06 Pegasus XL
1997-037 2450662.35 1997 Aug 12020  Pegasus XL
AeroHTV 1997-047 2450690.13 1997 Aug 29 1502:22 Pegasus XL
il Pl B 1997-063 2450744.85 1997 Oct 22 1313 Pegasus XL
1997-084 2450806.30 1997 Dec 23 1911:42 Pagasus XL/HAPS
Aero bee 1998-012 2450870.80 1998 Feb 26 6707 Pegasus XL
o b T 1998-620 2450905.61 1998 Apr 2 06242:39 Pagasus XL
1998-046 2451028.18 1998 Aug 2 1624  Pegasus XL/HAPS
Aerﬂ beeB 1998-053 2451879.71 1998 Sep 23 0506 Pegasus XL/HAPS
ALl Al s 1998-060 2451109.56 1998 Oct 23 6002 Pegasus H
1998-071 2451153.54 1998 Dec 6 B057:54 Pegasus XL
Agate 1999-011 2451242.62 1999 Mar 5 8256 Pegasus XL
—g— 1990-026 2451316.71 1999 May 18 8509:36 Pegasus XL/HAPS
i 1999-065 2451517.29 1999 Dec 4 1853 Pegasus XL/HAPS
Aagni3 20080-030 2451703.06 2000 Jun 7 1319:30 Pegasus XL
—g— 2080-061 2451826.73 2008 Oct 9 8538:18 Pegasus H
. 2081-A01 2452063.36 2001 Jun 2 2043:31 Hyper X
A]_Kahlr 2002-004 2452311.37 2002 Feb 5 2058:12 Pegasus XL
ce 2003004 2452665.34 2003 Jan 25 2013:35 Pegasus XL
2003506 2452677.38 2003 Feb 6 2180 GBI
A_lfa 2003-017 2452758.80 2003 Apr 28 1159:57 Pagasus XL
A 2003-030 2452817.29 2003 Jun 26 1853 Pegasus XL
2003036 2452864.59 2003 Aug 13 6269:33 Pagasus XL
Anagara 2003-539 2452868.25 2003 Aug 16 1800 GBI
—g— 2004-506 2453831.60 2004 Jan 27 0223 GBI
2004-A03 2453992.42 2004 Mar 27 2159:57 Hyper X
A 0]_]_0 LES 2004-A12 2453326.44 2084 Nov 16 2235 Hyper X
—b‘ 2005-014 2453476.23 2005 Apr 15 1726:50 Pegasus XL/HAPS
2005-556 2453718.63 2005 Dec 14 8384 GBI
Arcas 2006-008 2453817.09 2006 Mar 22 1483:45 Pegasus XL
T 2086-549 2453980.24 2006 Sep 11739 GBI
2087-015 2454216.35 2087 Apr 25 2026:03 Pegasus XL
ArcasB 2007-543 2454372.34 2007 Sep 28 2016 GBI
o e e e 2088-017 2454573.21 2008 Apr 16 1762:48 Pegasus XL
2088-A06 2454700.88 2008 Aug 22 8910 ALV
Arcon 2088051 2454759.24 2088 Dct 19 1747:23 Pegasus XL
el R RN 2008-571 2454806.35 2008 Dec 5 2021 GBI
3 2010-513 2455228.49 2610 Jan 31 2345:05 GBI
Ariane 2010-537 2455354.43 2016 Jun 6 2225 GBI
e 2010-577 2455546.34 2016 Dec 15 2003 GBI
5 2012-031 2456892.17 2612 Jun 13 1660:42 Pagasus XL
Arianebs 2013-501 2456319.42 2013 Jan 26 2200:00 GBI
AL s, 2013-033 2456471.60 2013 Jun 28 0227:46 Pagasus XL
. 2013-548 2456479.27 2013 Jul 5 1835 681
Aries 2014-533 2456831.29 2014 Jun 22 1855 GBI
et 2015-A09 2457199.50 2615 Jun 26 IRBM-TL
2015-587 2457366.50 2015 Dec 10 IREBM-TL
Arrﬂwz 2016-504 2457416.41 2016 Jan 28 21557  IRBM-T1
Lo A 2016-505 2457416.41 2016 Jan 28 2157 GBI

2016-078 2457738 87 2016 Dec 15 1337 Peagasus X1

VariantFlight_ID
- 601/F1
2 002/F2
- 003/F3
- 004/F4

- 819/F17
- F18
- F19
- F20
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i F22
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1
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= F32

= 1

- F33

- F34
- F35

- F42

i GBI

= GBI
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i GMD Target

= GBL

o F43
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Orbcomm 1/2

STEP 3

REX II

MSTI 3

TOMS-EP

FAST

SAC-B/HETE

Minisat-81

OrbView-2

FORTE

STEP 4

Orbcomm Al-A8

SNOE/T1

TRACE

Orbcomm B1-B8

Orbcomm C1-C8
D-2

SWAS

WIRE
TERRIERS/MUBLCOM
Orbcomm D1-D7
TSX-5

HETE 2

X-43A

HESST

SORCE

Taurus Lite
GALEX
Orbview-3
Scisat-1
BV-6

IFT-13b

C/NOFS
HyBolt/SOAREX-6
IBEX

GMD FTG-05

GMD FTG-06

BVT-1

GMD FTG-B6a

NuSTAR

GMD CTV-01

IRIS

GMD FTG-07

GMD FTG-06b

Aegis Ashore Target
FT0-B2E1a Target
GMD CTV-02+ Target
GMD CTV-02+
CYGNSS

Mission
Pegsat
Microsat 1
Orbcomm OXP
Alexis

STEP 2

STEP 1

APEX
Orbcomm FM1
STEP 3

REX II

MSTI 3
TOMS-EP
FAST

HETE
Minisat-e1
Seastar
FORTE

STEP M4
Orbcomm FM5
SNOE

TRACE
Orbcomm FM17
Orbcomm FM21
5CD-2

SWAS

WIRE
TERRIERS
Orbcomm FM3@

GALEX
Orbview-3
SCISAT-1

I‘)ART/‘HAPS

gpace Technology 5
AIM

t/NDFS

iBEX

NuSTAR

IRIS

CE-I EKV
CE-IT EKV
MBRV-77
MBRV-77

CE-II EKV
CYGNSS

FlightCode

Platform Launch Silaunch_Pad

NB-52 008 EAFB
NB-52 008 EAFB
NB-52 008 KSC
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Satellite statistics
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Orbital Launches

Here we show ple charts of various quantities summed aver a decade at a time. Radius of the pie 13 proportional to the total launch rate. Tstals inchude orbital launch fatlures,

Dt totals

|orhital launches

|orhital Launches: by country, 20105

[orbital Launch Anempts: by
lontry and decade. Size of
[eirele indicates total launch
[rate.

Data totals

satellites by awner
|eate gory: mumbers and

satellite mumbers by swner sategory, 20105

Satellites tonnage by swner
|eate gory, 20105, with kuman

satellites tonnage by owner
leategory, 20105, with kuman,

satellite numbers by owner

satellite tonnage by owner

Sy et |spacelight included |spaceight excluded e lcategory. by decade
e @ . ° e @
Data totals e ¢ ® . ® e ° o

satellites by mission
|eate gory: numbers and

Satellite mumbers by mission category, 20105

Satellite tannage by mizsion
|eate gory, 20105, with kuman
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“I have a big library at home.”

”»

“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)




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



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
1960s?” - journalist

“Please review this analysis of Chinese space activity in 2014” -
US/China Trade Commission e

4
b
w1 @

Some media I've talked to recently: BBC, 60 Minutes, i09.com, NPR, 7’



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



Still collecting:

- Post-launch/post-mission technical reports

- Satellite apogee engine types (almost complete)

- Satellite & upper stage dry masses (for debris studies)

- Trajectories for near-orbital stages ( 150 > perigee > -1000 km ) & launch failures
- Suborbital rocket launch times [74% complete for 28500 launches]

- Orbital launch times [missing 13 failures, approx values for 58 orbital ones, out of
5295 total attempts — 98.6% complete]

- LV and upper stage serial numbers (to give orbiting rocket bodies unique names)
- Drop point locations for air- and sea- launched rockets

- Deorbit locations for actively deorbited spacecraft



THANK YOU!!
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3e: PARTIE

TABLEAU CHRONOLOGIQUE DES LANCEMENTS DE
FUSEES-SONDES PAR LE C.N.E.S.

COORDONNATEURS

N° FU ENGIN DATE DE TIR LIEU NATURE EXPERIENCE LABORATOTRE EXPERTMENTATEURS
\URE C 02 6.12.61 REGGAN EMISSION NA AERONOMIE PR. BLAMONT
NTAURE C 06 6.12.61 H.MLG. EMISSTON NA K AERONOMIE PR. BLAMONT
- CENTAURE C 05 9.,12.61 REGGAN EMISSION NA | ABRONOMIE PR. BLAMONT
c o7 9.12.61 H.M.G. EMISSION NA K AERONOMIE PR. BLAMONT
2.12.6! H.M.C. EMISSION NA AERONOMIE PR, BLAMONT,
911 5562 CERES TECHNOLOGIQUE CNET
15. 5.62 CERES TECENOLOGIQUE CNET
16. 5.62 CERES TECHNOLOGIQUE CNET
18. 5.62 CERES TECHNOLOGIQUE CNET
24525262 H.M.G. EXPLOSIE AERONOMTE PR. BLAMONT
29. 5.62 CERES EMISSION NA K ABRONOMIE PR. BLAMONT
9. 5.62 REGGAN EMISSION MA K AERONOMIE PR. BLAMONT
204:5:62 H.M.G. EMISSION NA + EXPL. AERONOMIE PR. BLAMONT
29: ;562 H.M.G. RADTOACTIVITE AERCNOMIE PR. BLAMONT
3155562 H.M.G. EXPLOSIF AERONOMIE PR. BLAMONT
150,07 BE.M.G DOUBLE EXPLOSIF AERONOMIE PR. BLAMONT
4. 6.62 H.M.C. DOUBLE EXPLOSIF ALRONOMIE PR. BLAMONT
5..6.62 CERES SSION NA K AERONOMIE PR, BLAMONT
5. 6.62 REGGAN EMISSION NA K AERONGMIE PR. BLAMONT
CE £ 47 5.°6.62 REGGAN EMISSION NA K AERONOMIE PR. BLAMONT
C 19 5. 6.62 H.M.G. EMISSION NA + EXPL. AERONOMIE PR. BLAMONT
c 09 5. 6.62 H.M.G 5TON NA K AFRONOMIE PR. BLAMONT
e




attempt was made to recover the payload.

experiment launched early last Friday morning.
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NEWS RELEASE

ATION,
NATIONAL AERONAUTICS AND SPACE ADMINISTR 'kr
WALLOPS STATION

GINIA
WALLOPS ISLAND, . u:l:‘ oY
TELEPHONE: VALLEY 43411 EXTS.
FOR RELEASE IMMEDIATE

July 23, 1963
Release No.

63-71 /)

SECOND ASTRONOMY EXPERIMENT AT WALLOPS
An experiment carrying instrumentation to measure ;h:m
intensity of light from the stars was launched by NAiA 24
the Wallops Island, Va., Station at 2:00 a.m. EDT today.

To accomplish its objective, it was necessary to laukt:;::
the experiment at night when the sun and moon were more tt_hat
twenty degrees below the horizon. It was also necessary
there be no aurora during the night of launch.

The 238-pound payload was flown on an Aerobee 150A Vehi‘:l:red

and reached a peak altitude of 110 statute miles. Impact occu

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 com|

panion

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.

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

by Theodore P. StEoHER

(Goddard Space Flight Conter
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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 2 1700 to % 4000 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 CouvrsoN, DAvE and SExERA (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
SonuTr (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 inclu-
1 molecular hydrogen this is known not to be
the case. Raman scattering from H, is one-

din

+ Provided by the NASA Astrophy sics Data System

- » N »

N

N N )

N - ™ N
A By N

S RNNANNG



Vet b IS
NC'S’)‘ (—_;'Sﬂgv\

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 reactions 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.

1a0JIIO/ICHUST TIOJIOMHUTEILHBIX HOHOB B unoHOCHep

Peaome : lIHCBthe M HOYHbIE F
B Yafir Conpe, Hbio MeKCHKO. D

mesxmy 120 u 230 KM OBLIH BHITOIHEHDI

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

Hukosne u CsumepoM (1963) mOJHHBL COOTBETCTBOBATH HKCIIePHMEeHTALHLM

HaOMIOAeHUAM. BBUIO IOKa3aHO, 9TO MeXaHU3MBl AKTHBHOTO o6pa3oBaEmk

HOYHOM 0671aCTH HECOBMECTHMBI C HBMEPEHH MM, AHaju3 nepexosa oT nuepnoll

¥ HouHO# ofnacTu E naeT sHaYCHHI K03hHUIHeHTOB zmccouua'mmmﬂ peKom

e Gumanmu g Ozt m NO* yMeHblIaomuecst ¢ YMEHbIIeHHeM TeMIepaTy P

s B IIpexmosaraeTcs, 4TO nogoGHEIA Tepexoy uepes JIMCCOIMATHBHYIO DeKoms
GHHALMIO MOMKeT OODACHHTH COXpPAaHeHHe nousoft obnacty 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 ab 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

L 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
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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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