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Hubble Space Telescope (HST)
Range: Near-infrared, visible light, ultraviolet
Year: 1990-Present

Far Ultraviolet Camera/Spectrograph (UVC)
Range: 150 - 330 nm Year: 1972

yisLbIe
infrared( |," ultraviolet X-Ray: Y-Ray

Microwa\te THz
|
|

Galaxy Evolution Explorer (GALEX)
Range: 135-280 nm Year: 2003-2013

Astronauts
Range: 320-530 nm, near UV (180-300 nm), far UV (130-180 nm), soft
X-ray (0.3-8 keV and 2-10 keV) and hard X-ray (3-80 keV and 10-150
keV) regions
Year: 2015-Present
Far Ultraviolet Spectroscopic Explorer
(FUSE)
Range: 90.5-119.5 nm Year: 1999-2007


https://en.wikipedia.org/wiki/File:Hubble_01.jpg
http://www.iap.fr/fuse

Hubble Space Telescope (HST)
Range: Near-infrared, visible light, ultraviolet
Year: 1990-Present

International Ultraviolet Explorer (IUE)
Range: 115 nm to 320 nm
Year: 1978-1996
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Microwa\te THz

Kepler Mission
Range: 430-890 nm  Year: 2009-Present

Microvariability and Oscillations of Stars telescope (MOST)
Range: 350-750 nm Year: 2003-Present

Gaia Mission
Range: 320-1050 nm Year: 2013-Present

Far Ultraviolet Spectroscopic Explorer (FUSE)
Range: 90.5-119.5 nm Year: 1999-2007
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TABLE I. Identified interstellar and circumstellar molecules. [Most molecules have been detected
at radio and millimeter wavelengths, unless otherwise indicated (IR, VIS, or UV). Species labeled
with a question mark await confirmation.]

Simple hydrides. oxides, sulfides. halogens

H, (IR, UV)
0,

H,0

PN

N,O

HONC

C, (IR)

C; (IR,UV)
Cs" (IR)
C,0

C.S

C,Si

HgC_;

H,CO
CH;CHO
CH,CH,CHO
NH,CHO
CH,OHCHO
C,H;0CHO

C3H,
c-SiCy

CH™
CH, "
HS*
HCS™

C.H-
CN-

OH

CH

CH,

NH (UV)
NH,

SH

C.H,
C.H,
CeH,
HCP

Cgo (IR)

coO NH; CcS
H,0, PO CO; (IR)
S0, ocs H,S
Si0 SiH," (IR) SiS
CH, (IR) HSCN HF
HNCO AIOH
Nitriles and acetylene derivatives
HCN CH;CN HNC
HC;N CH;C;N HNCO
HCsN CH;CsN HNCS
HC;N CH,C,H HNCCC
HCyN CH;C,H CH;NC
HC, N CH;CyH HCCNC
HC,CHO CH,CHCN CH,CCHCN
Aldehydes. alcohols, ethers, ketones, amides
CH;O0H HCOOH HCOCN
CH,CH,OH HCOOCH; CH;NH,
CH,CCHOH CH;COOH CH;CONH,
(CH,OH), (CH;),0 H,CCO
(CH;),CO H,CS
CH;SH
Cyclic molecules
SiC, c-C;H CH,OCH,
H,C;0 C,H,0
Molecular cations
co™ HCNH™ OH™
HCO™ HC;NH* H,O"
HOC™ H,COH* H;0"
HOCO™ CF* HCI*
Molecular antions
CoH™ CyH™
C;N~ CsN™
Radicals
C,H CN c,0
C3;H C3N NO
C4H HCCN* SO
CsH CH,CN HCO
C¢H CH>N CsN*
C,H NaCN KCN
CyH MgNC FeCN
HNO H,CN HNC;
AINC SiNC C,Si
ccp AlO
Fullerenes
Cy" (IR) Cy ™ (VIS) ?

HCI
NaClI*
KCI*
AlCI
AIF*

C,H," (IR)
CH; (IR)
CgH, (IR)
C3H,
C;H,CN

CH;CH,CN
NH,CH,CN
NH,CN
CH,CHCN

CeH, (IR) ?

HN, "
H," (IR)
SO*
H,Cl*

.8
NS
sic?
SiN®
CP-‘I
MgCN

HO,
SiCN

“These species have been detected only in the circumstellar envelope of carbon-rich sta_ .

TABLE II.

The composition of diffuse clouds and molecular clouds.

The entries in parentheses should be read as a (—b) = a X 107",

Species Diffuse clouds” Molecular cloud”
H 1.2

H, 1 1
HD 5(=7)

H,~ 5(—8)°

0 1.6 (—4)

OH 1.0(—=7) 3.0 (—7)
H,O0 _ 5(—9)
OH* 1(—8)f

H,0" 2 (-9

H;0" 15 (—9)

0, 5(-8)"
c* 26 (—4)

C 7.0 (—6)

C, 33 (—8)

C, 35(—9)

CH 5(—8)

CH* 6.3 (—8)

C,H 3(—8) 5(—28)
C;H, 1(—9)

Cco 5(—6) 5(—5)
HCO™ 5(—10) 8(—9)
N 25(—5)

N, 3(—7)° 3(—5)¢
NH 2(—9) 3 (—10)°
NH, 20(—9) 6 (—11)°
NH, 20(—9) 2(—8)*
N,H* 5(—10)
CN 5(—8) 3(—10)
HCN 3(—9) 2 (—8)
HNC 6 (— 10) 2 (—8)
HCsN <2 (—11) 1 (—10)
CS 3(—9)

SO 2(—9)

H,CO 40 (—9) (—8)
CH,O0H <7 (—11) 2(—9)
HCl 2 (— 10)

A. G. G. M. Tielens, Rev. Mod. Phys. 85,1021 (2013)
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Figure 1: Enlargement of the Ha, H3 and H+y lines. The faint lines appearing
on the high frequency side of the heavily over-exposed I! lines are the lines
due to H?. The symmetrical pair of lines in each case are ghosts.

% Ordinary
tank
hydrogen

Evaporated
hydrogen

Figure 2: The Hf lines for ordinary tank hydrogen, and sample II of the
evaporated hydrogen. Although the intensity of the main line is about the
same for both exposures, the H?3 line is considerably more intense in the
second case showing the increased concentration.

GHOST H's H Hp GHOST

Figure 4: Microphotometer curves of H3 for (A) ordinary hydrogen (B)
Sample II (C) Sample III. The calculated position of H?*3 is indicated al-
though there is no evidence for its existence from these curves. The h's
indicate regions of halation.
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