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(a)

(b)

Figure 3. Integrated flux density spectrum for (a) both components combined
(RCW175) and (b) the brighter component (G29.0-0.6). The filled circles
represent data fitted by a power law with fixed spectral index (dotted line)
and a modified blackbody with fixed emissivity (dashed line). The Draine &
Lazarian (1998b) CNM spinning dust spectrum (dot-dashed line) has been fitted
to the 31/33 GHz data.

generic and allow considerable freedom in the dust parameters
(Finkbeiner 2004). A similar situation is observed in the H ii
region G159.6-18.5 (Watson et al. 2005) and the dark cloud
LDN1622 (Casassus et al. 2006).

The Draine & Lazarian (1998b) models are expressed in
terms of the intensity per hydrogen column density, in units
of Jy sr−1 cm2 per H atom. We estimate an average col-
umn density of hydrogen for RCW175 N(H) ≈ 4.4 × 1022

cm−22 using the canonical factor 2.13 × 1024 H cm−2 per unit
of τ100µm (Finkbeiner et al. 2004). The best-fitting spinning
dust model in Figure 3 corresponds to N(H) = 4.4 × 1022

cm−22. The observed levels are therefore consistent with the
emissivities of Draine & Lazarian (1998b). It is also remark-
able that the amplitude of the anomalous component is sim-
ilar to the emissivity relative to 100 µm observed at high
Galactic latitudes (Davies et al. 2006), which is equivalent
to 1 Jy at 30 GHz per 6000 Jy at 100 µm. This does not
appear to be the case for all H ii regions, which have so
far been shown to have a reduced radio-to-dust emissivity
(Dickinson et al. 2007; Scaife et al. 2007). High-resolution,
multifrequency data in the range 10–100 GHz are needed to
confirm this result and to investigate the nature of anomalous
emission.

5. CONCLUSIONS

Using data from the VSA and CBI, we have observed excess
emission at ∼ 30 GHz from the H ii region RCW175. The flux
density spectrum indicates that about half of the flux in this
region is from optically thin free–free emission leaving about
half unaccounted for. An upper limit at 94 GHz from WMAP
data constrains the contribution of thermal dust emission. We
have discarded optically thick free–free emission from UC
H ii regions and GPS sources as possible candidates for this
excess; an upper limit at 94 GHz and high-resolution radio
data rule these out as the primary contributor at ∼ 30 GHz.
We interpret the excess as electric dipole radiation from small
rapidly spinning dust grains as predicted by Draine & Lazarian
(1998b). These models provide a reasonable fit to the data that is
consistent both in terms of spectral shape and emissivity. High-
resolution, multifrequency data in the range 10–100 GHz are
needed to confirm this result and to investigate the nature of
anomalous emission.
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and P. N. Wilkinson2
1 Infrared Processing and Analysis Center, California Institute of Technology, M/S 220-6, 1200 E. California Blvd., Pasadena, CA 91125, USA

2 Jodrell Bank Observatory, University of Manchester, Lower Withington, Macclesfield, Cheshire, SK11 9DL, UK
3 Oxford Astrophysics, University of Oxford, Denys Wilkinson Building, Keble Road, Oxford, OX1 3RH, UK

4 Canadian Institute for Theoretical Astrophysics, University of Toronto, Toronto, Canada
5 Departamento de Astronomı́a, Universidad de Chile, Casilla 36-D, Santiago, Chile

6 Chajnantor Observatory, California Institute of Technology, M/S 105-24, Pasadena, CA 91125, USA
7 National Radio Astronomy Observatory, Green Bank, WV, USA

8 National Radio Astronomy Observatory, Socorro, NM, USA
9 Rutherford Appleton Laboratory, Didcot, OX11 0QX, UK

Received 2008 July 24; accepted 2008 September 11; published 2008 December 22

ABSTRACT

We present evidence for anomalous microwave emission in the RCW175 H ii region. Motivated by 33 GHz
13′ resolution data from the Very Small Array (VSA), we observed RCW175 at 31 GHz with the Cosmic
Background Imager (CBI) at a resolution of 4′. The region consists of two distinct components, G29.0-0.6
and G29.1-0.7, which are detected at high signal-to-noise ratio. The integrated flux density is 5.97 ± 0.30 Jy
at 31 GHz, in good agreement with the VSA. The 31 GHz flux density is 3.28 ± 0.38 Jy (8.6σ ) above the
expected value from optically thin free–free emission based on lower frequency radio data and thermal dust
constrained by IRAS and WMAP data. Conventional emission mechanisms such as optically thick emission
from ultracompact H ii regions cannot easily account for this excess. We interpret the excess as evidence
for electric dipole emission from small spinning dust grains, which does provide an adequate fit to the data.

Key words: ISM: individual (RCW175) – radiation mechanisms: general – radio continuum: ISM

1. INTRODUCTION

In recent years there has been mounting observational ev-
idence for a new diffuse component emitting at frequencies
≈10–60 GHz. The anomalous microwave emission was first
detected at 14 and 32 GHz by Leitch et al. (1997). Since then,
a similar picture has emerged both at high latitudes (Banday
et al. 2003; de Oliveira-Costa et al. 2004; Fernández-
Cerezo et al. 2006; Hildebrandt et al. 2007; Bonaldi
et al. 2007) and from individual Galactic sources (Casassus
et al. 2004, 2006, 2007; Watson et al. 2005; Scaife et al. 2007;
Dickinson et al. 2007), although negative detections have also
been reported (Dickinson et al. 2006; Scaife et al. 2008). The
spectral index between 20 and 40 GHz is α ≈ −1.1 (Davies
et al. 2006) with some evidence of flattening at ∼ 10–15 GHz
(Leitch et al. 1997; de Oliveira-Costa et al. 2004; Hildebrandt
et al. 2007). The emission appears to be very closely corre-
lated with far-IR data suggesting a dust origin. Various emission
mechanisms have been suggested, including hot (T ∼ 106 K)
free–free (Leitch et al. 1997), flat spectrum synchrotron (Bennett
et al. 2003), spinning dust (Draine & Lazarian 1998a, 1998b),
and magnetic dust (Draine & Lazarian 1999). The overall pic-
ture is still very unclear and new data covering the range
10–60 GHz are urgently needed.

RCW175 (Rodgers et al. 1960) is a diffuse H ii region, which
consists of a “medium brightness” optical filament (G29.1-
0.7, S65) ∼ 7′ × 5′ in extent, and a nearby compact source
(G29.0-0.6), which is heavily obscured by dust. Although the
filament is clearly seen in high-resolution data, the compact
counterpart is considerably brighter. The ionization is thought
to be provided by a single B-1 II type star, which forms part of a
five-star cluster (Forbes 1989; Sharpless 1959) at a distance of
3.6 kpc.

Observations made with the Very Small Array (VSA) at
33 GHz (Watson et al. 2003; Dickinson et al. 2004) as part
of a Galactic plane survey (M. Todorović et al. 2009, in
preparation) indicate that RCW175 is anomalously bright by a
factor of ≈ 2, when compared with lower frequency data. In this
paper, we present accurate Cosmic Background Imager (CBI)
31 GHz observations of RCW175 and make a comparison with
ancillary radio/far-infrared (FIR) data. We find that the emission
at 31 GHz is significantly above what is expected from a simple
model of free–free and vibrational dust emissions.

2. DATA

2.1. 31 GHz: Cosmic Background Imager

The CBI is a 26–36 GHz 13-element comounted interferome-
ter, operated at the Chajnantor Observatory, Chile. The original
CBI used 0.9 m dishes to provide high temperature sensitivity
measurements on angular scales ∼ 30′–6′(Padin et al. 2002;
Readhead et al. 2004). Recently, it has been upgraded with
1.4 m dishes (CBI2) to give increased temperature sensitivity
on angular scales ≈ 4′–15′(A. C. Taylor et al. 2009, in
preparation).

We observed RCW175 at R.A. = 18h46m40s, decl. =
−03d46m00s (J2000), on four nights in May 2007, with a total
integration time of 6 hr with CBI2. Boresight rotations of the
array were used to improve the u, v-coverage. Ground spillover
was removed by subtracting observations of a comparison field,
8 minutes later in right ascension, observed at the same hour an-
gles. Jupiter was the primary amplitude/phase calibrator with
absolute calibration tied to a Jupiter temperature of 146.6 ±
0.75 K at 33 GHz (Hill et al. 2008). Observations of sec-
ondary calibrators showed that the pointing was good to better
than 1′.

1585



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! 7!GHIJ*"1%*,))4*',%)#?)8*)K&)4%$?)2D*122*&")*51D*L#'<*

#18$'*&'*<$8F-7*51?)2)4>&"%M*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

IRIS 12 micronMIPS 24 micronIRIS 25 micronIRIS 60 micron

PACS 70 micron

IRAC 8 micron

IRIS 100 micronSPIRE 250 micronSPIRE 350 micron

SPIRE 500 micronCBI 31 GHzGreen Bank 14.35 GHzNobeyama 10 GHz

Green Bank 8.35 GHzParkes 5 GHzEffelsberg 2.7 GHzEffelsberg 1.4 GHzNVSS 1.4 GHz

WMAP 94 GHz

PACS 160 micron



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

IRIS 12 micronMIPS 24 micronIRIS 25 micronIRIS 60 micron

PACS 70 micron

IRAC 8 micron

IRIS 100 micronSPIRE 250 micronSPIRE 350 micron

SPIRE 500 micronCBI 31 GHzGreen Bank 14.35 GHzNobeyama 10 GHz

Green Bank 8.35 GHzParkes 5 GHzEffelsberg 2.7 GHzEffelsberg 1.4 GHzNVSS 1.4 GHz

WMAP 94 GHz

PACS 160 micron

!'%<$3*N13A>#';48*-<1>)#*O!N-P*81&1*1&*QHRST**
O@$3A$4%'4*)&*12M*UVVWP*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

IRIS 12 micronMIPS 24 micronIRIS 25 micronIRIS 60 micron

PACS 70 micron

IRAC 8 micron

IRIS 100 micronSPIRE 250 micronSPIRE 350 micron

SPIRE 500 micronCBI 31 GHzGreen Bank 14.35 GHzNobeyama 10 GHz

Green Bank 8.35 GHzParkes 5 GHzEffelsberg 2.7 GHzEffelsberg 1.4 GHzNVSS 1.4 GHz

WMAP 94 GHz

PACS 160 micron

S)#%3")2*S$R12*IV9*HXV9*UJV9*QJV*148*JVVY<*81&1*
O:'2$41#$*)&*12M*UVHVP*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

IRIS 12 micronMIPS 24 micronIRIS 25 micronIRIS 60 micron

PACS 70 micron

IRAC 8 micron

IRIS 100 micronSPIRE 250 micronSPIRE 350 micron

SPIRE 500 micronCBI 31 GHzGreen Bank 14.35 GHzNobeyama 10 GHz

Green Bank 8.35 GHzParkes 5 GHzEffelsberg 2.7 GHzEffelsberg 1.4 GHzNVSS 1.4 GHz

WMAP 94 GHz

PACS 160 micron

E($&T)#*:-.ER/Z*U[Y<*81&1*O!1#)D*)&*12M*UVVWP*148*RZ-:.E\*]Y<*81&1*O!";#3"5)22*)&*12M*UVVWP*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

N2;)*^*]Y<9*>#))4*^*U[Y<9*#)8*^*QJVY<*

o! R1213&$3*S--*#)>$'4*'#$>$4122D*

$8)4&$_)8*,D*E"1#(2)%%*OHWJWP*
o! !'4%$%&%*'L*U*%)(1#1&)*

3'<('4)4&%9*RUWMHFVMI*148*
RUWMVFVMX*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

HQ!`*OHFVP*81&1*L#'<*&")*R1213&$3*7$4>*E;#?)D*Oa13A%'4*)&*12M*UVVXP**

HU!`*OHFVP*81&1*L#'<*&")*:1%%13";%)&&%FE&'4D*N#''A*R1213&$3*.214)*E;#?)D*OE148)#%*)&*12M*HW]XP*

46.0 km/s 48.0 km/s 50.0 km/s 52.0 km/s 54.0 km/s 56.0 km/s

50.0 km/s 50.9 km/s 52.0 km/s 52.8 km/s 53.9 km/s 54.9 km/s



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

HQ!`*OHFVP*HU!`*OHFVP*

o! !`*&#13)%*&")*3'<(13&*3'<('4)4&*RUWMVFVMX*148*&")*8;%&*_21<)4&*

12'4>*&")*)8>)*'L*RUWMHFVMIM*
o! E$<$21#$&D*,)&5))4*&")*!`*81&1*148*&")*S)#%3")2*81&1M**

52.0 km/s 52.0 km/s



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! @bE+\:*O!'<($=>4)*)&*12M*UVHHP*$%*1*8;%&*)<$%%$'4*<'8)2*,1%)8*

'4*&")*L'#<12$%<*'L*&")*@)%)#&*)&*12M*OHWWVP*<'8)2M*
o! .#)?$';%2D*,))4*;%)8*&'*

3"1#13&)#$%)*&")*8;%&*

(#'()#&$)%6*

o! $4*&")*#)>$'4%*'L*8$c;%)*

)<$%%$'4*'4*&")*R1213&$3*

(214)*O!'<($=>4)*)&*12M*

UVHHP*

o! $4*&")*\1>2)*B),;21*OC21>)D*

)&*12M*UVHHP*

o! $4*&")*.)#%);%*<'2)3;21#*

32';8*O+$,,%*)&*12M*UVHHP*

C
o
m

p
iè

g
n
e

 e
t a

l. (2
0
1
1
) 



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! b%)*-7*81&1*]9*U[9*IV9*HXV9*UJV9*QJV*148*JVVY<M*
o! !'4?'2?)*122*<1(%*&'*3'<<'4*14>;21#*#)%'2;&$'4*'L*QJ*1#3%)3M*
o! b%)*@bE+\:*5$&"*>#1$4*%()3$)%6*

o! ./SV*d*./Sd**^e**./S%*

o! E1<!**^e**fER%*

o! Z1<!*d*1E$2**^e**NR%*
o! C$&*L'#6*

o! /,;48143)*'L*./S%*148*fER%**

5$&"*#)%()3&*&'*NR%*Og./S*148*gfERP*
o! *\K3$&$4>*#18$1&$'4*_)28*Oh*\7CP*

o! !'2;<4*8)4%$&D*'L*"D8#'>)4*OBSP*
o! /33';4&*L'#*&")*)c)3&*'L*)K&$43&$'4*
*'4*&")*2$4)*'L*%$>"&6*-i*^*-V9i*OHF)

FjP0j*

C
o
m

p
iè

g
n
e

 e
t a

l. (2
0
1
1
) 



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o!*h\7C*k*H**^e**;%)*:1&"$%*)&*12M*OHW]QP*#18$1&$'4*_)28*)K&$4>;$%")8*,D*8;%&*

o!*h\7C*^*H**^e**;%)*:1&"$%*)&*12M*OHW]QP*#18$1&$'4*_)28*
o!*h\7C*e*H**^e**;%)*:1&"$%*)&*12M*OHW]QP*#18$1&$'4*_)28*d*[V9VVV*l*,213A,'8D*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! @bE+\:*3'<,$4)%*&")*'(&$312*148*&")#<12*(#'()#&$)%*'L*&")*>#1$4%*

5$&"*&")*>$?)4*#18$1&$'4*_)28*&'*(#'8;3)*1*&)<()#1&;#)*8$%&#$,;&$'4*L'#*
)13"*,$4*'L*%$T)*L'#*)13"*8;%&*>#1$4*%()3$)%M*

o!*̀ 42D*NR%*$4*&")#<12*)m;$2$,#$;<9*&")#)L'#)*5)*3'<(;&)*&")*<)8$14*
&)<()#1&;#)*L'#*&")*NR%*148*;%)*&"$%*1%*14*)%&$<1&)*'L*&")*8;%&*

&)<()#1&;#)M*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

Y_PAH

0.5 1 1.5 2 2.5 3 3.5 4 4.5

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e
Y_VSG

2 3 4 5 6 7 8 9 10 11 12

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

X_ERF

400 600 800 1000 1200 1400 1600

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

N_H

20 21 22 23 24 25 26

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

T_dust



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! !'<(;&)*n;K*8)4%$&$)%*'L*7!GHIJ*
L#'<*&")*#18$'*&'*&")*<$8F-7*;%$4>*
1()#&;#)*("'&'<)&#DM*

o! +"$%*$%*14*;(81&)*'L*&")*E\@*
(#'8;3)8*,D*@$3A$4%'4*)&*12M*OUVVWP*
L'#*&"$%*#)>$'4M*

o! G)*%$<;2&14)';%2D*_&*&")*81&1*L'#6*
o! L#))FL#))*)<$%%$'4*

o! %($44$4>*8;%&*)<$%%$'4*
o! &")#<12*8;%&*)<$%%$'4*

o! .'%%$,2)*%D43"#'&#'4*3'4&#$,;&$'4*
L#'<*4)1#,D*EB7%M*

o! G)*<'8)2*&")*&")#<12*8;%&*

)<$%%$'4*;%$4>*U*3'<('4)4&%*&'*
#)(#)%)4&*&")*3'28*148*51#<*8;%&*
1%*5)*A4'5*&")*)4&$#)*#)>$'4*$%*4'&*
1&*'4)*&)<()#1&;#)M*

o! G)*_&*1*>)4)#$3*G-:*%($44$4>*8;%&*

<'8)2M*

 EQHRST0EHVVY<*^*JM]*o*HMH*p*HV
F[*

*qIVr*'L*&")*QHRST*$%*14'<12';%*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! b%)*&")*:-.ER/Z*.'$4&*E';#3)*31&12'>;)*OE")4'D*)&*12M*$4*(#)(P*5"$3"*$%*

,148*<)#>)8*5$&"*&")*RZ-:.E\*OQMX9*[MJ9*JM]*148*]Y<P*148*U:/EE*Oa9*S*
148*lP*%';#3)*31&12'>;)%M**

o! G)*%)2)3&*'42D*%';#3)%*

5$&"*e*WJr*#)2$1,$2$&D9*148*
_48*WJ*%';#3)%*5$&"*

?$3$4$&D*'L*7!GHIJM*
o! +'*_48*gE`3*5)*

$<(2)<)4&*1*3'2';#F

3'2';#*%)2)3&$'4*3#$&)#$1*
18'(&)8*L#'<*7),;22*)&*

12M*OUVHVPM*

58 60 

54 12 



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! b%)*&")*:-.ER/Z*.'$4&*E';#3)*31&12'>;)*OE")4'D*)&*12M*$4*(#)(P*5"$3"*$%*

,148*<)#>)8*5$&"*&")*RZ-:.E\*OQMX9*[MJ9*JM]*148*]Y<P*148*U:/EE*Oa9*S*
148*lP*%';#3)*31&12'>;)%M**

o! G)*%)2)3&*'42D*%';#3)%*

5$&"*e*WJr*#)2$1,$2$&D9*148*
_48*WJ*%';#3)%*5$&"*

?$3$4$&D*'L*7!GHIJM*
o! +'*_48*gE`3*5)*

$<(2)<)4&*1*3'2';#F

3'2';#*%)2)3&$'4*3#$&)#$1*
18'(&)8*L#'<*7),;22*)&*

12M*OUVHVPM*

58 60 

54 12 

o! \48*;(*5$&"*X*gE`*3148$81&)%**

o!*'4)*'L*5"$3"*"1%*(#)?$';%2D*,))4*
$8)4&$_)8*1%*1*('%%$,2)*gE`3M*

o!*'&")#*J*"1?)*4'*3';4&)#(1#&%*$4*E-:N/@M*



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

o! b%)*&")*:-.ER/Z*.'$4&*E';#3)*31&12'>;)*OE")4'D*)&*12M*$4*(#)(P*5"$3"*$%*

,148*<)#>)8*5$&"*&")*RZ-:.E\*OQMX9*[MJ9*JM]*148*]Y<P*148*U:/EE*Oa9*S*
148*lP*%';#3)*31&12'>;)%M**

o! G)*%)2)3&*'42D*%';#3)%*

5$&"*e*WJr*#)2$1,$2$&D9*148*
_48*WJ*%';#3)%*5$&"*

?$3$4$&D*'L*7!GHIJM*
o! +'*_48*gE`3*5)*

$<(2)<)4&*1*3'2';#F

<1>4$&;8)03'2';#F3'2';#*
%)2)3&$'4*3#$&)#$1*18'(&)8*

L#'<*7),;22*)&*12*OUVHVPM*

58 60 

12 54 



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

Y_PAH

0.5 1 1.5 2 2.5 3 3.5 4 4.5

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e
Y_VSG

2 3 4 5 6 7 8 9 10 11 12

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

X_ERF

400 600 800 1000 1200 1400 1600

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

N_H

20 21 22 23 24 25 26

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

T_dust



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 

0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

Y_PAH

0.5 1 1.5 2 2.5 3 3.5 4 4.5

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e
Y_VSG

2 3 4 5 6 7 8 9 10 11 12

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

X_ERF

400 600 800 1000 1200 1400 1600

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

N_H

20 21 22 23 24 25 26

29.200 29.100 29.000 28.900

-0.450

-0.500

-0.550

-0.600

-0.650

-0.700

-0.750

-0.800

-0.850

Galactic longitude

G
a
la

c
ti

c
 l
a
ti

tu
d

e

T_dust



C. Tibbs                                  AME Workshop, Manchester                                      2nd – 4th July 2012 
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o! \K('%)8*&'*1*%&#'4>*
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o! :14D*%&;8$)%*'4*&"$%*

#)>$'4M**
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.@7%M*

N)#41#8FE121%*)&*12M*OUVHHP*

Fine-structure line mapping!

The Orion Bar with Herschel ! H.Arab! IPAC August 17th 2011!

•! The [NII] peaks right in front of the [CII], and [OI]!

•! See the clumpiness of the Bar (as suggested by previous studies)!

•! All the lines present significant emission in front of and behind the Bar!
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Fine-structure line mapping!

The Orion Bar with Herschel ! H.Arab! IPAC August 17th 2011!

•! The [NII] peaks right in front of the [CII], and [OI]!

•! See the clumpiness of the Bar (as suggested by previous studies)!

•! All the lines present significant emission in front of and behind the Bar!

Fine-structure line mapping!

Stratification seen in the edge-on PDR due to 

the radiation field attenuation.!

The Orion Bar with Herschel ! H.Arab! IPAC August 17th 2011!

[CII] morphology      

[OI]145"m morphology 

whereas [OI]63"m 

spreads broader. !
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