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Thermal(OH(in(the(Galaxy(…(

•  The(18=cm(lines(of(OH(have(been(widely(observed(along(
specific(lines(of(sight(in(the(Galaxy.(
–  Emission/absorp<on(measurements(along(many(lines(of(sight(toward(

known(dust(clouds(and(bright(con<nuum(sources(have(established(
that(low=excita<on(OH(is(widespread(in(the(ISM.(

–  In(the(general(ISM(away(from(intense(IR(emission(sources(the(OH(
emission(is(faint(and(the(line(ra<os(are(in(LTE.(

•  The(general(Galac<c(distribu<on(of(OH(emission(is(s<ll(
unknown.(
–  A(recent(mini=survey(has(highlighted(the(similari<es(in(the(large=scale(

spa<al(distribu<ons(of(18=cm(OH(emission(and(21=cm(HI(emission(in(
the(Galaxy.(
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A(search(for(OH(in(the(Outer(Galaxy(…(
272 Distribution of Neutral Gas 

Figure 2. (a) The distribution of large molecular clouds in the inner first quadrant 
(Dame et al. 1986), the inner fourth quadrant (Bronfman et al. 1993), and the 
Carina Arm (Grabelsky et al. 1988). (b) Same clouds as in (a), with the bar 
proposed by Blitz & Spergel (1991) and a faint image of NGC 4535 overlaid. This 

figure is meant to demonstrate how a bar such as the one proposed by Blitz & 
Spergel might produce a near-far asymmetry in the molecular ring region of the 

first quadrant of the sort suggested by the cloud distribution and the tight CO-near 

infrared anticorrelation (see w 4). 

Downloaded 31 Aug 2010 to 130.167.103.67. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/about/rights_permissions
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…(in(the(region(surrounding(Lynds(1204(…(
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Faint OH(1667) at Onsala 

The Astronomical Journal, 143:97 (8pp), 2012 April Allen et al.

Here, we present the results from another “miniature” OH
emission survey which we have conducted, somewhat serendip-
itously, as part of our study of radio line and continuum emis-
sion from the large Galactic dust cloud Lynds 1204 Rodrı́guez
et al. (2007). Initially focused narrowly on detecting faint OH
emission associated with the dust cloud itself (which, accord-
ing to Lynds 1962, covers an area of ≈2.5 deg2), our survey
was progressively enlarged to cover an area of ≈16 deg2 in a
vain attempt to find emission-free regions around L1204 which
could serve as “blank sky.” In the end, the profiles recorded at
the location of L1204 are entirely similar to those found else-
where in the survey area well away from it. Our 1667 MHz OH
emission “mini-survey” is described in Section 2. In Section 3,
we compare the major morphological features of our OH survey
with existing H i and CO surveys of the same area. In Section 4,
we summarize our conclusions and outline several suggestions
for future work.

2. OBSERVATIONS

2.1. Equipment and Data Acquisition

The observing program was carried out over a period of
several months in late 2005 with the 25 m radio telescope
of the Onsala Space Observatory. The main characteristics of
this radio telescope at 18 cm wavelength have hardly changed
since the observations by Goss et al. (1976) and Rieu et al.
(1976). They are main beam FWHM 27′ × 31′ (α × δ); main
beam efficiency 64% ± 8%, aperture efficiency 52% ± 2%. Both
polarization states were observed and the data were averaged.
The receiver front end system temperature is Tsys ≈ 25–35 K. A
digital correlation spectrometer is now in use with 800 channels
spread over a bandwidth of 3.2 MHz, so the spectral resolution
is 4.0 kHz = 0.72 km s−1 at 1667.3590 MHz.7 The receiver
central frequency was switched, and the coverage was such
that both the 1665 and the 1667 OH main lines were initially
measured in the difference spectra. Unfortunately the 1665 data
were often plagued by interference, and the latter parts of the
survey focused only on the 1667 line. The final spectra are given
in units of TA.

2.2. Survey Construction

The initial survey in 2005 October was aimed at observing OH
emission in Lynds 1204 and, since the dust cloud was thought
to be less than ≈1.◦8 in diameter, the observing was done on a
regular 5 × 5 grid of points oriented in Galactic longitude and
latitude, centered at l = 107.◦5, b = 4.◦8, and separated by 30′.
Total integration times per point were typically a few hours,
made up of many shorter observations. We (unexpectedly) con-
tinued to record detectable OH profiles at the outer boundaries
of the grid, so in the December observations we enlarged the
grid to a 9 × 9, well beyond the extent of the dust cloud L1204
as recorded by Lynds, and covering a total area of ≈4◦ × 4◦. A
sketch of the observing grid and of the approximate boundary
of L1204 is shown in Figure 1.

2.3. Data Reduction

The OH profiles recorded during our survey are faint, and
the radio spectrum at these wavelengths is often plagued with

7 This was subsequently smoothed to ≈1 km s−1 during an interpolation
intended to bring the OH profiles in velocity alignment with the corresponding
H i profiles.

Figure 1. Sketch of the survey area. The grid of profiles is oriented in Galactic
longitude and latitude, centered at l = 107.◦5, b = +4.◦8. The grid separation
is 30′, which is closely equal to the telescope beam FWHM. The approximate
location of the dust cloud Lynds 1204 (l = 107.◦47, b = +4.◦82; Lynds 1962)
is also shown. The circle drawn around this location is meant to show the
approximate area of the cloud (2.5 deg2) according to Lynds, not the actual
boundary (which is very irregular). Also shown is the location of the Hα bright-
rim nebula S140 (l = 106.◦8, b = +5.◦3; Sharpless 1959). Note that the equatorial
coordinates in this figure are for epoch B1950.

interference generated both external and internal to the ob-
servatory. Our observing run was no exception to this unfor-
tunate rule. Interference from an external, frequency-unstable
source occasionally affected the receiver, at strengths sufficient
to perturb the baselines in our frequency-switched spectra. Each
profile was examined visually and removed from the data set
if these perturbations were considered unacceptable. Approxi-
mately 15% of the data acquired were discarded for this rea-
son. In addition, faint but frequency-stable interference was
also present at various discrete frequencies within the correlator
passband. The spectrum around the 1665 line was sufficiently
disturbed by this interference that further reduction of that data
was suspended. The repeatability of the 1667 MHz profiles was
checked by returning to the central (0,0) reference point of the
observing grid at regular intervals throughout the observations
and recording a profile with the same integration time as that
adopted for all grid points. The spectra recorded at this reference
point were later collected and analyzed for internal consistency
and the effects of low-level interference; the results of that anal-
ysis are given in the Appendix. In addition, the OH emission
profile from the strong maser source W3OH was measured at
the beginning and at the end of each observing session as an
overall check on system operation.

Each remaining 1667 MHz frequency-switched OH profile
was “folded” and averaged, visually examined, and further
processed using the XS profile analysis system developed at
Onsala. Linear baselines were fitted over the velocity ranges
−45 km s−1 ! VLSR ! −25 km s−1 and 25 km s−1 ! VLSR !
45 km s−1 (see the Appendix for the justification of this choice)
and subtracted, and all profiles at each survey position were then
averaged together.

3. SURVEY RESULTS

The 1667 MHz OH profiles in our survey area are displayed in
the mosaic of Figure 2. The total observing time for each position

2
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…(reveals(ubiquitous(OH(1667(emission(…(
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…(with(wide(velocity(extent(like(the(HI(…(
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…(and(liPle(resemblance(to(the(CO(1=0).(
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Let�s(take(a(closer(look(…!
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…(at(the(profile(details:(
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OH(Mini=survey(conclusions(…(

•  OH(emission(is(ubiquitous(in(the(Galaxy:(
–  The(OH(extent(resembles(HI(both(in(space(and(velocity.(

–  Profiles(are(faint,(TB(≈(20=40(mK,(with(several(peaks:(
•  Typical(features(FWHM(≈(2=3(km/s,(separa<ons(≈(7=9(km/s.((

–  CO(1=0)(appears(infrequently(in(the(survey(area(pixels.(
•  If(it(does,(it(coincides(with(one(specific(OH(feature,(but(<10%(of(
the(OH(features(have(corresponding(CO(emission.(

–  OH(and(HI(spectra(are(approximately(linearly(related.(
•  TA(OH(1667)(≈(1.5(X(10=4(TB(HI(21=cm)(

–  Local(HI(profiles((r(≤(1(kpc)(appear(saturated.(
•  But(OH(con<nues(to(increase((suggests(HI(is(op<cally(thick).(
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OH(as(a(tracer(for(the(molecular(ISM(…(

•  18=cm(thermal(OH(has(several(advantages(as(a(tracer(
for(the(molecular(ISM:(
–  Low(op<cal(depth((few(radia<ve(transfer(issues)(
–  Emission(is(widespread,(similar(to(21=cm(HI(

–  OH(traces(the(low=density(ISM(((ncri<cal(≈(1(cm=3()(

•  There(is(one(important(disadvantage(…(
–  The(emission(is(very(faint,(10=3(of(CO(1=0)(

•  …(and(a(minor(cau<on:(
–  The(18=cm(lines(are(sensi<ve(to(anomalous(excita<on(by(
intense(fluxes(of(thermal(IR(photons(near(HII(regions.(
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Can(we(connect(OH(to(H2(?(

•  UV(absorp<on(lines(are(a(possibility:(
– H2(absorp<on(measured(towards(many(hot(stars(
within(≈(2(kpc(of(the(sun,(primarily(with(FUSE:(

•  Lyman((B#(X)(and(Werner((C#(X)(electronic(absorp<on(
bands(lie(in(the(spectral(region(844(=(1126(Å(

– OH(absorp<on(measurements(are(star<ng(to(
appear(in(the(literature((UVES/ESO):(

•  A=X(electronic(absorp<on(line(system(3078(=(3082(Å.(
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ABSTRACT

We discuss the close relation between the column densities of interstellar OH and CH molecules. Our results are obtained on the basis
of 10 new sightlines. The OH molecule seems not to be spatially correlated with either CH+ or CN simple species.

Key words. ISM: molecules

Introduction

The OH molecule was discovered using the Λ doublet tran-
sition observed between the levels of the ground rotational
state 2Π3/2 J = 3/2 at 18 cm (Weinreb et al. 1963); later
its electronic transitions were identified in ultraviolet spec-
tra of 6 bright OB-stars HDs: 149757, 23180, 24398, 27778,
154368 and 34078 (Crutcher & Watson 1976; Chaffee &
Lutz 1977; Felenbok & Roueff 1996; Spaans et al. 1998;
Boissé et al. 2005). Two lines of the A2Σ+−X2Πi band near
3078 and 3082 Å are available to ground-based observatories
whereas those of D2Σ−−X2Πi, near 1222 Å are available only
to space-born instruments; the latter have been reported based
on Copernicus OAO−3 observations (Snow 1976). These find-
ings allowed determinations of OH column densities toward the
abovementioned targets. They have been reanalyzed by Roueff
(1996) applying new oscillator strengths to both OH A−X and
D−X transitions of the previously published line strengths.

Here we extend the abovementioned sample of UV OH ab-
sorption bands adding ground-based observations, done using
the high-resolution UVES spectrograph toward 10 new targets.
The aim of this work is to investigate relations between col-
umn densities of the OH molecule and those of simple diatomic
molecules such as CH, CH+ and CN, identified in the interstel-
lar medium (ISM) by McKellar (1940a,b). The CH molecule is
closely related to molecular hydrogen (H2, as already shown by
Mattila 1986; Weselak et al. 2004). On the other hand, column
densities of the CH cation and H2 show large scatter suggest-
ing the lack of a relation between these two molecules (Weselak
et al. 2008a). Abundance ratios of simple molecular species may
efficiently constrain proposed paths of chemical reactions which
likely take place in interstellar clouds.

Weselak et al. (2008b) showed that CH molecule seems to
be quite tightly correlated with narrow diffuse interstellar bands
(DIBs). Abundance relations between simple molecular species
may constrain the identification of DIB carriers – very likely
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HD 163800       E(B-V) = 0.57       W(3082) = 2.46 mA

HD 149757      E(B-V) = 0.28       W(3082) = 1.25 mA

Fig. 1. The OH molecule A−X system centered near 3078 and 3082 Å
seen in spectra of 3 objects characterized with different E(B − V). Note
the increasing equivalent widths of both 3078 and 3082 lines with the
interstellar reddening.

complex molecules. The scarcity of the currently available sam-
ples makes this task very difficult. An extension of both samples,
of the considered molecular species and of the observed targets,
seems thus of real importance.

The observational data

In Table 1 we present identifications of all transitions in all
molecular species considered in this paper. Figure 1 presents the
spectral region of electronic OH transitions at 3078 and 3082 Å
in spectra of 3 stars observed using UVES. Generally, intensi-
ties of both features grow with E(B−V), suggesting that column
densities of OH and of dust grains are mutually correlated. In

Article published by EDP Sciences
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OH(–(H2(rela<on(from(UV(lines(

T. Weselak et al.: Interstellar OH and simple molecules 787

Table 4. Calculated total column densities of the observed interstellar features.

HD/Obs N(OH) N(CH) N(CH+) N(CN) N(H2)
[1012 cm−2] [1012 cm−2] [1012 cm−2] [1012 cm−2] [1020 cm−2]

23180 B 39.00 a 22.24 ± 2.91 7.89 ± 0.63 1.82 ± 0.12 4.00g

24398 B 40.50 ± 4.00b 22.30 ± 2.61 4.28 ± 1.84 3.12 ± 0.18 4.70g

27778 B 102.00 ± 4.00b 39.93 ± 4.10 10.55 ± 0.63 26.76 ± 4.12 f 6.17h

34078 G/B 35.00± 4.00c 79.27 ± 4.82 57.28 ± 2.25d′ 2.16 ± 0.05 6.40c

147889 u 252.36 ± 30.74 100.33 ± 5.87 33.90 ± 1.96d 25.06 ± 2.09e

148688 u 23.11 ± 9.88 18.73 ± 1.18 28.29 ± 3.59d 0.39 ± 0.04
149757 u 40.98 ± 6.00 25.44 ± 0.82 29.32 ± 1.96d 2.68 ± 0.05 4.40g
151932 u 79.15 ± 9.88 26.76 ± 3.42 15.13 ± 3.38 2.43 ± 0.07
152270 u 56.54 ± 12.81 17.79 ± 2.61 25.10 ± 1.14 1.59 ± 0.10
154368 u 169.84 ± 15.73 61.75 ± 4.10 21.46 ± 1.67 26.44 ± 2.07e 14.45h

154811 u 51.90 ± 9.15 22.85 ± 2.79 39.43 ± 2.59d 0.17 ± 0.04
163800 h/u 78.43 ± 14.27 34.36 ± 2.16 16.02 ± 0.86 2.96 ± 0.08

164794 u 32.26 ± 11.89 11.86 ± 2.47 10.32 ± 0.72 0.27 ± 0.06
169454 u 98.76 ± 13.17 42.90 ± 2.79 19.50 ± 1.42 40.22 ± 2.38e

We designate data from the literature as follows: a – Roueff (1996); b – Felenbok & Roueff (1996); c – Boissé et al. (2005). To avoid saturation
effects in the case of CH+ and CN molecules we used the unsaturated: d – CH+ A−X (1, 0) line at 3957 Å; d′ – CH+ A−X (2, 0) line at 3745 Å;
e – CN B−X (1, 0) band at 3579 Å; f – CN A−X (1, 0) band at 9186 Å. Data on H2 taken from g – Savage et al. (1977); h – Rachford et al. (2002);
c – Boissé et al. (2005).
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Fig. 5. Interstellar H2 column density (from the literature) vs. that of
OH. Filled squares – our measurements; open squares – the literature
data. Note HD 34078 – the object probably also lies outside the relation
between column densities of H2 and OH.

3. Other molecular species, such as the CN or the CH cation
seem to be formed in other reaction pathways since their col-
umn densities do not correlate with those of H2, CH and OH.
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T. Weselak et al.: Interstellar OH and simple molecules 787

Table 4. Calculated total column densities of the observed interstellar features.

HD/Obs N(OH) N(CH) N(CH+) N(CN) N(H2)
[1012 cm−2] [1012 cm−2] [1012 cm−2] [1012 cm−2] [1020 cm−2]

23180 B 39.00 a 22.24 ± 2.91 7.89 ± 0.63 1.82 ± 0.12 4.00g

24398 B 40.50 ± 4.00b 22.30 ± 2.61 4.28 ± 1.84 3.12 ± 0.18 4.70g

27778 B 102.00 ± 4.00b 39.93 ± 4.10 10.55 ± 0.63 26.76 ± 4.12 f 6.17h

34078 G/B 35.00± 4.00c 79.27 ± 4.82 57.28 ± 2.25d′ 2.16 ± 0.05 6.40c

147889 u 252.36 ± 30.74 100.33 ± 5.87 33.90 ± 1.96d 25.06 ± 2.09e

148688 u 23.11 ± 9.88 18.73 ± 1.18 28.29 ± 3.59d 0.39 ± 0.04
149757 u 40.98 ± 6.00 25.44 ± 0.82 29.32 ± 1.96d 2.68 ± 0.05 4.40g
151932 u 79.15 ± 9.88 26.76 ± 3.42 15.13 ± 3.38 2.43 ± 0.07
152270 u 56.54 ± 12.81 17.79 ± 2.61 25.10 ± 1.14 1.59 ± 0.10
154368 u 169.84 ± 15.73 61.75 ± 4.10 21.46 ± 1.67 26.44 ± 2.07e 14.45h

154811 u 51.90 ± 9.15 22.85 ± 2.79 39.43 ± 2.59d 0.17 ± 0.04
163800 h/u 78.43 ± 14.27 34.36 ± 2.16 16.02 ± 0.86 2.96 ± 0.08

164794 u 32.26 ± 11.89 11.86 ± 2.47 10.32 ± 0.72 0.27 ± 0.06
169454 u 98.76 ± 13.17 42.90 ± 2.79 19.50 ± 1.42 40.22 ± 2.38e

We designate data from the literature as follows: a – Roueff (1996); b – Felenbok & Roueff (1996); c – Boissé et al. (2005). To avoid saturation
effects in the case of CH+ and CN molecules we used the unsaturated: d – CH+ A−X (1, 0) line at 3957 Å; d′ – CH+ A−X (2, 0) line at 3745 Å;
e – CN B−X (1, 0) band at 3579 Å; f – CN A−X (1, 0) band at 9186 Å. Data on H2 taken from g – Savage et al. (1977); h – Rachford et al. (2002);
c – Boissé et al. (2005).
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Fig. 5. Interstellar H2 column density (from the literature) vs. that of
OH. Filled squares – our measurements; open squares – the literature
data. Note HD 34078 – the object probably also lies outside the relation
between column densities of H2 and OH.

3. Other molecular species, such as the CN or the CH cation
seem to be formed in other reaction pathways since their col-
umn densities do not correlate with those of H2, CH and OH.
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Table 1. UV absorption measurements of molecular column densities.

Target Galactic Galactic CaII Dist. Z Dist. Ref. N(OH) Ref. N(H2) Ref.

Star HD # longitude latitude parsec parsec - ×10−13 - ×10−20 -

HD 23180 (o Per) 160.36 -17.74 371± 44 -117 Mea09 7.8 ± 1.8 R96, see text 4.1 ± 1.5 Sea77

HD 24398 (ζ Per) 162.29 -16.69 400 ± 64 -118 Mea09 4.0 ± 0.4 FR96 4.8 ± 1.7 Sea77

HD 27778 172.76 -17.39 234 ± 59 -72 Mea09 10.2 ± 0.4 FR96 6.2 ± 0.8 Rea02

HD 34078 172.08 -2.26 548 ± 68 -22 Mea09 3.5 ± 0.4 Bea05 6.4 ± 0.5 Bea05

HD 110432 301.96 -0.20 392 ± 55 -1 Mea09 4.0 ± 0.6 Wea10 4.4 ± 0.4 Rea02

HD 149757 (ζ Oph) 6.26 23.59 222 ± 22 94 Mea09 4.1 ± 0.1 Wea09 4.5 ± 0.8 Sea77

HD 152236 343.03 0.87 1581± 219 24 Mea09 7.6 ± 0.4 Wea10 5.6 ± 1.5 Rea09

HD 154368 349.97 3.21 1302± 200 73 Mea09 17.0 ± 1.6 Wea09 14.5 ± 2.2 Rea02

Partial Totals - - 5050 ± 325 - - 58.2 ± 2.6 - 50.5 ± 3.7 -

HD 170740 21.06 -0.53 - - Rea02 4.7 ± 0.9 Wea10 7.3 ± 1.3 Rea02

Grand Total - - - - - 62.9 ± 2.8 - 57.8 ± 4.0 -

References. — R96: Roueff (1996); FR96: Felenbok & Roueff (1996); Bea05: Boissé et.al. (2005); Wea09: Weselak et.al. (2009);

Wea10: Weselak et.al. (2010); Sea77: Savage et.al. (1977); Rea02: Rachford et.al. (2002); Rea09: Rachford et.al. (2009) (b) Reported

in Joseph et.al. (1986) according to Felenbok & Roueff (1996); Mea09: Megier et.al. (2009).
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Table 1. UV absorption measurements of molecular column densities.

Target Galactic Galactic CaII Dist. Z Dist. Ref. N(OH) Ref. N(H2) Ref.

Star HD # longitude latitude parsec parsec - ×10−13 - ×10−20 -

HD 23180 (o Per) 160.36 -17.74 371± 44 -117 Mea09 7.8 ± 1.8 R96, see text 4.1 ± 1.5 Sea77

HD 24398 (ζ Per) 162.29 -16.69 400 ± 64 -118 Mea09 4.0 ± 0.4 FR96 4.8 ± 1.7 Sea77

HD 27778 172.76 -17.39 234 ± 59 -72 Mea09 10.2 ± 0.4 FR96 6.2 ± 0.8 Rea02

HD 34078 172.08 -2.26 548 ± 68 -22 Mea09 3.5 ± 0.4 Bea05 6.4 ± 0.5 Bea05

HD 110432 301.96 -0.20 392 ± 55 -1 Mea09 4.0 ± 0.6 Wea10 4.4 ± 0.4 Rea02

HD 149757 (ζ Oph) 6.26 23.59 222 ± 22 94 Mea09 4.1 ± 0.1 Wea09 4.5 ± 0.8 Sea77

HD 152236 343.03 0.87 1581± 219 24 Mea09 7.6 ± 0.4 Wea10 5.6 ± 1.5 Rea09

HD 154368 349.97 3.21 1302± 200 73 Mea09 17.0 ± 1.6 Wea09 14.5 ± 2.2 Rea02

Partial Totals - - 5050 ± 325 - - 58.2 ± 2.6 - 50.5 ± 3.7 -

HD 170740 21.06 -0.53 - - Rea02 4.7 ± 0.9 Wea10 7.3 ± 1.3 Rea02

Grand Total - - - - - 62.9 ± 2.8 - 57.8 ± 4.0 -

References. — R96: Roueff (1996); FR96: Felenbok & Roueff (1996); Bea05: Boissé et.al. (2005); Wea09: Weselak et.al. (2009);

Wea10: Weselak et.al. (2010); Sea77: Savage et.al. (1977); Rea02: Rachford et.al. (2002); Rea09: Rachford et.al. (2009) (b) Reported

in Joseph et.al. (1986) according to Felenbok & Roueff (1996); Mea09: Megier et.al. (2009).
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OH(in(the(Galaxy,(ca.(2012(

1.  The(ra<os(of(the(main(lines((1665(&(1667(MHz)(show(no(
significant(departures(from(LTE.(

2.  Emission(and(absorp<on(spectra((many(LOS)(show(that:(
–  The(OH(absorbing(gas(has(low((Tex(≈(TBG(+(0.5(K(≈(4(K.(Emission(from(

this(component(is(weak(and(narrow(in(velocity;(it(adds(liPle(to(the(total(
emission(on(any(sight(line.((Note(that(TBG(=(TGAL+TCMB(≈(0.8+2.7(=(3.5(K).(

–  OH(emivng(gas(has(higher(Tex(≈(TBG(+((4(–(10)(K(≈(10.5(±(3(K.((

3.  N(OH)/N(HI)(≈((2.5(–(5)(x(10=8(in(diffuse(Galac<c(clouds.(
–  Our(ONSALA(data(gives(4.7(x(10=8(over(our(mini=survey(area.((

4.  N(H2)/N(OH)(≈(9(x(106((from(the(UV(absorp<on(data.(
–  New(data(con<nue(to(trickle(into(the(literature.(
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Summary(

•  The(main(OH(lines(at(18=cm(may(provide(a(new(way(
to(observe(the(molecular(ISM.(

•  What(is(required(to(convert(a(measurement(of(the(
OH(profile(integral(TB(OH)ΔV(to(N(H2)(includes:(
–  The(OH(excita<on(temperature(TEX(OH)(

•  Measurable,(but(we(need(to(understand(why(the(value(is(so(low.(

•  Need(to(model(the(dependence(on(the(local(IR(radia<on(field.(

–  The(column(density(ra<o(N(H2)/N(OH)(
•  Measurements(in(the(solar(neighborhood(are(improving.(

•  Need(to(establish(how(this(ra<o(would(change(with(metallicity.(
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Imagine(a(map(of(OH(emission(…(

– A(map(of(the(18=cm(OH(emission(of(the(Galaxy(or(
a(nearby(galaxy(would(resemble(…(
A.  The(CO(1=0)(emission(

B.  The(21=cm((HI(emission(

C.  The(radio(con<nuum(emission(

D.  The(Far=IR(dust(emission(

E.  None(of(the(above(
F.  ??(
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Imagine(a(map(of(OH(emission(…(

– A(map(of(the(18=cm(OH(emission(of(the(Galaxy(or(
a(nearby(galaxy(would(resemble(…(
A.  The(CO(1=0)(emission(

B.  The(21=cm((HI(emission(

C.  The(radio(con<nuum(emission(

D.  The(Far=IR(dust(emission(

E.  None(of(the(above(
F.   Don’t(know(
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The(end(…((


