NASA’s Great Observatories
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Permission was granted for this article
and Garry Toth and first appeared in Astrofax

: ThlS artlcle featurés the four astronomlcalf.' o
missions that NASA refers to as its “Great . . .~
_ Observatories”. Readers might want to
. know why these four qualify as Great - AT
” Observatories when they are far from the P
' _only space telescopes that have made :
.- important astronomical observations. The
reason is that they collectively cover much _
of the: electromagnetlc spectrum, w1th_llttle
: overlap in thelr mnssrons. PR e S5

: T_..‘book is. stlll avallable in pap -back at

. ‘They | have worked together at trmeato study o n-'i; 2

- various phenomena multi-spectrally. In the = - . Summary of NASA’S
. following graphlc each satellite is deplcted' b : Obs rvatorl S'
with lines pointing to an electromagnetlc B e
‘spectrum representatlon at the bottom, in
‘which wavelength increases to the right and

; spectral energy 1ncreases to the left. e 57

The followmg table summarlzes NASA’s feur\
Great Observatorles. They are listed in ord
of launch’ The following sections will

'NASA’s Great Observatorles 1dea was FEARE T WOl
introduced to the public in 1985 via a full-

~ color booklet The Great Observatories for : :
Space Astrophysics by astronomer Martin = -

" are referred to the authors’ online

: have found for these mlssmns.

Electromagnetlc

Launch date End of mission

A - spectrum
o,y Hubble Space 1990-04-24
b - : S isible light : i
. - Telescope (HST) sEiDiedis (STS-31/Discovery) | ongoing
ﬂj - CoggCal Gt 1991-04-05 2000-06-04

Ray Observatory
(cGRO)
Chandra X-ray
Observatory (CXO)
Spitzer Space
Telescope (S5T)

Gamma rays

(STS-37/Atlantis) (de-orbited)

1999-07-23 '
(STS-93/Columbia) |

| 20030825 |
(Delta-2 rocket) |

X-rays ongoing

-~ o ‘
i %HH“HH

Infrared ongoing
- All four Great Observatorles embodled new
" ‘technology and features that advanced
. astronomical imaging from space. In. .
T == - addition, each'was named for an American
 astrophysicist who made significant
-.contributionsto his field of study.
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".' 4 -_l-larwrt and scaence wrlter Valerle Neal Thls' '_

. information for all the postal items that they

<0 Therefore, these mlssmns are often referred ;

- space telescope, the James Webh Space
“Telescope (JWST), which was launched in

-

: '.to slmply by the last hames of thése

astrophysrcrsts. The technology of these.

" missions.and the experience gained through

them have also contributed to the latest -

“late 2021.. It promises further dlscoverles

.about our unlverse. e

: Astronomlcal observatlons are best made
‘ from above the interference of Earth’s -

atmosphere and' clouds. One reason is that

, ~ the atmosphere is opaque to some parts of

- the electromagnetic spectrum, requiring

"~space-based observations to “see” the
: unlverse at those wavelengths.

-

~decreased; though due to larger. ground--
- based observatorles and advances LR (o
'adaptlve optlcs. e : e

-

3" Where both types of observatlons are -

possible, space-based platforms have

-~ historically provided better detail than was .
-generally attainable from ground-based *

instruments.- That advantage has recently

i ; t I"

pe (1 :
sho named after astronomer

1953). Hubble is famous‘_' ¥

’Fhelr llght lS red,-shlfted because of thelr a_r;_;_"
motion away from us, with the amountof
red-shift related to the distance to the . e
-~ object. Thls’expandlng universeisan
:._'v_lmportant cOmponent of the Blg Bang

: S35 Theory S R

. present only a small sample of the phllatellc_ LI Rt
material for each of these missions, Repders S

The Hubble Space Telescope was launched

-~ and! deployed via the S

~© STS-31R mission. HS

i serv1ced on five other Space Shuttle . . -
* missions, two-of which(3A and 3B) L\IASA

" considers to be parts of the 3 Service

; Mlssmn, as in the table below: The 1%

_‘Service Mission was critical to fixing HST

- when it was discovered to have a- desrgn ﬂaw
..whlch caused out of-focus lmages. o :

sace Shuttle on the
was subsequently .

B

- Thls was remedled when some of its
2 -components were. replaced with correctlve

-optics, restoring the telescopetoits .-

inténded capabilities. Further Shuttle
‘missions-updated or lmproved HST: . .Y

capabilities, making it an lmpresswe and

. well-known un-manned space mission in the
eyes of the public. Now that the Space

Shuttle Program has ended, the HST will

" continue without any further repairs.or ..
: _lmprovements until the end of lts llfe. o,

B launched and deployed 24-29 April 1990

2-13 Dec 1993 |

: SM-2

A SM-3B 1-12 March 2002 |

Space Shuttle
Mission/Name
STS-31R/Discovery
STS-61/Endeavour |
| STS- 82}’Drscovery
STS- 109;’C0|umbia :
STS 125/Atlantis

HST Servicing Mission Dates ‘

11-21 Feb 1997 |

11-24 May 2009 |

HST continues to be very popular oo i
. philatelically, with hundreds of postal items
.as well as numerous postal covers for launch
“and post-launch events. A surprlsmgly large. -
number of these postal items are from the = -
- 1980s, before the 1990 launch of HST, but HST
items were even more prolific after 1ts : ;
- launch and have contmued strong for the e

" _last 30 years. -

Comprehending 38
the Univ .

3 'The U‘nlted States 1ssued a stamp shownng
‘" ' HST in 1981, as part of a set of 8 space
- stamps. An Irish Europa issue stamp in 1991

includes a large and detailed i image of HST
along with the Space Shuttle in the ' -
-background. Some of the 1 many HST- postal
~items depict its various repairs.. One
7 ,example is a souvenir sheet of one stamp

~ from Mlqronesm issued in 1999. The repair

o . shown is likely either SM-2 or SM 3A from !

'_1997 and 1999, respectlvely.

- . ) g . z
ASTRONAUT REPAIRING HUBBLE TELESCOPE
#
@ #

FEDERATED STATES
of MicRoNEQA =
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https://www.amazon.com/Great-Observatories-Space-Astrophysics/dp/B001J4ZFC4
https://www.amazon.com/Great-Observatories-Space-Astrophysics/dp/B001J4ZFC4
https://www.amazon.com/Great-Observatories-Space-Astrophysics/dp/B001J4ZFC4

HST observes mainly in visible wavelengths,
but also has some capability in the near-
visible/ultraviolet (slightly shorter
wavelengths) and near-infrared (slightly
longer wavelengths). HST orbits.at an
altitude of 560 km. ‘Its'reflector telescope
has a 2.4 m primary mirror. The size of the
mirror and the overall size of the telescope
was determined by a requirement for HST to
fit'ipto the Space Shuttle cargo bay for
launch and deployment. .

As d long-term space observatory, HST has
been responsible for thousands of images
and has contributed enormously to our
understanding of the universe, including
.stars, galaxies, nebulae, and black holes.
Communtications to and from HST utilize the
Tracking and Data Relay Satellites (TDRS), a

' NASA serijes of satellites, the first seven of
which were launchéd durmg Space Shuttle
mlssmns. 1 '. 3

-_l lmages.-tal{en. by.the HST ¢an be found on

stal items. 1 However, tHose items are not

luded inrthe-authors? HST webslte sunless
't’lTa 4 cally- mentien the HST. "An :
_.;'%;z otnd on a.cover'(Scott 3388a;
. “from th d set o e.colorful HST *

. images of fouk diffexe \?,neliulae and a
.galaxy

Th) e

3 A'lthough not or the 'l’ronts of the stamps,

Compton Gamma Ray *
Observatotry / Compton

The Compton Gamma Ray Observatory
(CGRO) was launched and deployed by the,
Space Shuttle on the STS-37 mission in 1991. -
CGRO was named after Nobel Prize-winning
physicist Dr. Arthur H. Compton (1892 -
1962). As a gamma ray detector, it created
all-sky maps of gamma emissions, the
highest- energy radiation from the cosmos.
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A stamp issued by Germany in 1999 shows

CGRO as'well as a reproduction of an‘all-sky
map of-gammarradiation. A silvery hologram
inset is placed on top of a multi-colored’
version of a portion of the same imagé. This

few of the postal ltems that feature this

.satelllte.

One of the better depictions of CXO0'is found
on a souivenir sheet of oné-stamp issued by -
the Maldive Islands in 2019. The stamp
marks the 20" anniversary of the launch of
CXO0. Many other postalitems show CXO as:
well. The main telescope opening is at.the

. wide end of the spacecraft, and the focal

point is at the marrow end of the cone-like
body. I i
1 1

20™ anniversary of CHANDRA X-RAY OBSERVATORY

Spltzer Space Telescope / Spltzer

The Spltzer Space Telescope (SST) was
named after physicist and astronomer
Lyman Spitzer Jr. (1914 - 1997). SST was also -
known as the Space InfraRed Teléscope
Facility. (SIRTF), as noted on a.couple-of the-
. postal items'that feature this satellite.’ SST *
observes im the infrared, so must be above'- '

“the Earth’s atmosphere; which is opaque to

many infrared wavelengths: SST'is.thé only '
one of the Great Observatories which was
not launched by the Space Shuttle. It was
carried by a Delta-2 rocket in' 2003. "; :
SST greatly improved on,soié of the sl:udles
of stars of lower tempeyratures and’. .
luminosities hegun by the InfraRed -
: Astronaomical Satellite (IRAS)- launched in
1983. L . " "

L
SST was placed mto an Earth-trailing,
hellocentrl‘g orbit to'stay away fronr Earth’s
heat. The fixst 5 years of SST were called the
“cold inission”, a time béfore the cryogemc
llquld helium corolmg was depleted. Since
then, SST has been in its “warm lm's'slon”
phase, still able to utjlize.some of its” =", -
shorter-wavelength detectors asit; » -

continuesto operate at the time of Writi/v‘“i%. .
| ks
-

this article. Follow-on missions to SST
“ be both the JWST (just launched) and'Nancy'-

is one of only a small number of postal items_ Grace Roman Spaqe Telescope (NGRST) set. -'l|.
' .the HST is noted on the back of.each stamp. have been found with depictions of CGRO, an fora 2027 launch, ' T il
The sanie ODVEI‘ includes a single S'tanx.ﬁ : !_ «_-indication of its being a far less popular i SO
- hpnorlng Erl in Hubble (Scott 4426, fr it "mlssmn than HST. : by ey

ﬁ“haf"d .the cover has:a blue rubber-stamp

“Ane nlp'le of a.CGRO launch and event.

H Tanzania
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The authors have compiled a tadble listing all
the postal items that they have found that.
depict or mention HST.' . *

That table can be found:at https://
rammb.cira.colostate.edu/dev/hillger/
hst.htm. That website also contains
hundreds of launch and'event covers.for all
the Space Shuttle missions that were
associated with HST. '

cachet marking the 125" blrthday of Hubble'* %
n‘a{ "daté on cancellatlon. N i

is provided; as ene of the'few covers
that give aidetailed depiction of the CGRO

3 _'spacecra'ft. Otherwise, most other GGRO-
*+ .xelated covers feature the Space Shuttle or

the mlssm,n patch for STS-37, which contains
only a’small image of'CGRO. €GRO had a 450

{ km circular orbit. Aftera gyroscope failed,

it was de-orbited in 2000 in order to control
its re-entry into an island-free area of the
Pacific Ocean.

1 The authors have complled a table listing all

the postal items and launch and event covers
that they have found that depict or mention
CGRO. That table can-be found at htips://
rammb.cnra.colostatel.edu/dev/ hillger/

cgro.htm.

Chandra X-ray Observatory /
Chandra

The Chandra X-ray Ohservator_y (CX0) was
named after the Nobel Prize-winning
physicist S. Chandrasekhar (1910 - 1995).

" .CXO0 was an X-ray observation satellite. It

was launched and deployed by Space Shuttle

» mission STS-93 in 1999 and boosted into a

highly elliptical orbit reaching as far as a
third of the way'to the Moon. CX0O was
originally called the Advanced X-ray
Astrophysics Facility (AXAF), as noted on a

A launch cover for STS-93 has CXO depicted
in a “STS-93.Station” pictorial cancel from
Houston TX, as well as in a photo of CXO0 in
the cargo bay of Space Shuttle Columbia
prior to'its deployment.

The authors have compiled a table listing all
the postal items and launch and event covers

_ that they have found that depict or mention

CXO0. That table can be found at https://
rammb.clra.colostate.edu/dev/ hillger/
cxo.htm.

STS-93 . Houston, TX

Y

'

Spitzer E

X
Spvivey Spoce Tplescopa

ace Telescope B

50 Years of . ¢
i Space Exploration §
H  ond Satellites
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SIRTF Lau nch
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https://rammb.cira.colostate.edu/dev/hillger/cxo.htm
https://rammb.cira.colostate.edu/dev/hillger/cxo.htm
https://rammb.cira.colostate.edu/dev/hillger/cxo.htm
https://rammb.cira.colostate.edu/dev/hillger/hst.htm
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A miniature sheet of 4 stamps 1ssued by
Tanzania in 2009 has several i lmages of SST.
SST is depicted on many other postal ltems

G well

Very few launch or event covers have been

. found for SST. In particular, one launch :
- cover has SST depicted in both the “Mission’

Management Station” plctorlal cancel and in
‘the JPL Stamp Club mlssmn patch cachet

" The authors have complled a table llstmg all

‘the postal items and launch and event covers W
that they have found that depict or mention
SST, That table can be found at htts. LTy

-rammb.cira.colostate.edu dev hl“
., sst. htm. - .

Summary

'_ | ThlS artlcle is a short examlnatlon of NASA’s

four “Great Observatories”. Some details -

and a small number of postal items and:
‘launch or event covers have been presented

" for each of them. These missions have been

| important steps in the advance of sPaCe 4
- telescope technology and in our .
‘ understandmg of the unlvers '

" space telescope, the James'w :

' Telescope (JWST), which at the"

writing has reached its L2 obs er
.. position 1.6 million km fri

~ undergo telescope alignn

; 1nstrument I;est and ver

Image“s

United States Scott 1919 Michel 1488 (1981)
. Ireland Scott 833 Michel 760 (1991)
. Micronesia Scott 346 Michel BL49 (1999)

426 honoring Edwin Hubble)

g6. Germany Scott B859 Michel 2081 (1999)
87. Blue and red CGRO patch on a cover canceled on both the STS-37 launch date and CGRO

Bdeployment date.
Maldive Islands Michel BL1366 (2019)

B8:10. Tanzania Scott 2541 Michel 4624-4627 (2009)
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A Resource for Specialist

. NASA four Great Observatories and where they observe the electromagnetic spectrum

‘space based astronomy

Readers are encouraged to examine the
authors’ website showing astronomy
missions (https: rammb cira.colostate.edu

four Great ObServatorles. -mail
correspondence with the authors is
welcome, usmg the addresses below.

'

Bl_o'graphlcal‘_-notes g

_ The authors have researched and wrltten |
‘. extensively on the subjects of weather, :
' climate, and un-manned satellites on'stamps

and covers, as well as other topics. Fora - .

ap complete list and electronic reproductlons A
~ of their publications, see http: SAred iy
rammb.cnra.colostate.edu dev hlll er/ '

S tam-artlc es. htm. ST

Don l-llllger, PhD isa research meteorologlst il

retired from the Natlonal Oceanic and-
Atmospherlc Administration (NOAA), but he
is still associatéd with the Cooperative -

' Institute for Research in the Atmosphere .
Gl (CIRA) at Colorado State Umversnty in Fort ¥4

2 ¢ rresp(%ndence to ©
ail.com’ g

Cover with a strip of five stamps (Scott 3388a, showing HST images) and a single stamp (Scott

9. Launch cover for Chandra / CXO with a special “STS-93 Station” pictorial cancel and a Colorano
lsilk cachet showing CXO in the Space Shuttle Columbia cargo bay. 4

11. Launch cover with SST noted by its “SIRTF” name both in a “Mission Management Station”
pictorial cancel and a mission patch in the JPL Stamp Club cachet

ARy

WThe Philatelic Register is published twice monthly on the 1st and 3rd Monday of the month. Issued in PDF format it is a free publication
@lldelivered by email. If you wish to subscribe to receive future issues please click here. SUBSCRIBE TO PHILATELIC REGISTER

l1+ is intended to be a resource for those who collect or sell not only postage stamps but all related material e.g postal history, postal

istationery, postcards. It is a resource that gives access to an enormous amount of information that is up to date and is accessible from

fportable devices, such as phones and tablets.
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» Including these ‘

2021’s Top 10 Astronomy on Stamps

By Gene R. Major.

Gene is Editor of Astrofax, the magazine of
ATA Astronomy Study Unit. You can find out
more about the ATA at:

https://www.astronomystudyunit.net/

https://www.facebook.com/groups/
astronomystudyunit/

The end of the calendar year brings a list of
past year’s top events, accomplishments, and
highlights. Several fantastic astronomy-
themed stamps were issued in 2021. Here are
my top 10.

1. United States: Sun Science

This has got to be one of the most spectacular
astronomy issues in recent years. And it’s our
favorite star: Our Sun.

On June 18, 2021 the U.S. Postal Service (USPS)
released a series of stamps celebrating the
dynamic nature of our star, the Sun. Each of
the 10 “Sun Science” stamps depict a different
face of the Sun as imaged by NASA’s Solar
Dynamics Explorer (SDO) spacecraft. The SDO
images on the stamps show coronal loops,
coronal holes, plasma bursts, and solar flares
in multiple wavelengths of Extreme Ultraviolet
(EUV) Light.

2. Guernsey: Sark Dark Sky Island

This issue by Guernsey Post is spectacular.
Absolutely “stellar” photography.

On June 10, 2021, Guernsey Post released a set
of six stamps celebrating the 10th anniversary
of the first Dark Sky Island designated by the
International Dark Sky Association. The six
stamps consist of various spectacular night
time views of the dark skies at Sark Island. The
six stamps were designed by Mark Totty and
the night sky photography is by Ben Fiore and
Sue Daly. Each stamp measures 30-mm X 45-
mm.

3. Israel: Observatorles of Israel

Accidentally came across this new issue for
Israel and had not heard it was being released.
Very nice set of stamps commemorating
Israel’s astronomical observatories.

A new set of postage stamps was issued by
Israel on August 24, 2021. The three stamps
highlight the observatories of Israel and are
part of a series of stamps highlighting
education in Israel (from https://jr.co.il/
stamps/index2021.html). The stamps show the
Wise Observatory, Mitzpe Ramon, the Ramon
Crater International Dark Sky Park, and the
Givatayim Observatory.

All three stamps are 4.10 Israeli shekels and
were designed by David Ben Hardor. The
stamps are available as single stamps or a se-
tenet strip of three. A minisheet of 9 stamps is
also available as well as a First Day Cover from
the Israel Post (www.israelpost.co.il)

4. Argentina: Phases of a Solar Eclipse

Argentina released a nice set of round stamps
depicting the various stages of a solar eclipse,
including an annular eclipse.

The Argentina Postal Service (Correo
Argentino), released a minisheet consisting of
four stamps depicting the various phases of a
solar eclipse on 21 October 2021. The sheet
shows a diagram that depicts the configuration
of the Sun, the Moon, and the Earth for an
eclipse of the Sun.

The diagram defines the various eclipse phases
as seen from the earth: Partial, Total, and
Annular.

The sheet measures 150 x 100 mm and each
stamp are of a round design (each 29 x 29 mm)
showing an Annular Eclipse, a Total Eclipse
with corona, and a Partial Eclipse. Each stamp
has a value of $80 Argentine pesos.
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