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SUMMARY: We present a high-resolution radio-continuum study of Galactic
supernova remnant MSH 11–61A. We combine moderate resolution X-ray, radio-
continuum and CO data to study the morphology and kinematics of MSH 11–61A.
We estimate the radio-continuum spectral index to be α843−4850=–0.33±0.07 based
on our flux density measurements and also note that this SNR has significant ‘turn-
over’ spectra at lower (29.9-843 MHz) frequencies. The diameter of MSH 11–61A

is estimated to be 12.5′ with ‘ear’ extensions of 4′ to the northwest and southeast.
The striking anticorrelation between X-ray and radio-continuum images confirms
a mixed-morphology classification of this remnant. The CO images are consistent
with a distance reported by Rosado et al. (1996) of about 7 kpc.

Key words. ISM: individual objects: (MSH 11-61A, G290.1-0.8) – ISM: supernova
remnants – radio continuum: ISM

1. INTRODUCTION

Since the initial identification of MSH 11–61A by
Kesteven (1968), its morphology has been rather
confusing because of differing emission between ra-
dio and X-rays. It has been classified as both a
shell and a radio-filled SNR. Rho and Petre (1998)
have probably classified it best as a ‘new’ prototyp-
ical mixed-morphology remnant, shell-like in the ra-
dio and centrally filled in the X-ray with little or
no limb brightening. Milne et al. (1989) describe
MSH 11–61A in the MOST image as consisting of a
thick shell with two ear-like extensions towards the
northwest and the southeast which are also promi-
nent in the Einstein X-ray image. They obtained
8.4 GHz polarization images of the SNR and com-
pared them with earlier 5 GHz polarization obser-
vations by Milne and Dickel (1975). Both showed

a sudden change in the polarization direction where
MSH 11–61A sweeps northwards into the northwest
‘ear’. Some of the most prominent properties about
this object are given in Table 1.

Milne et al. (1989) also found projected mag-
netic field directions were difficult to interpret on ei-
ther a radial or tangential model. With their es-
timated age of 2.2 kyr, a comparison with similar
aged remnants suggested that MSH 11–61A was in
a (long) transition phase from radial to tangential
fields. Their Faraday rotation measure was positive
over most of the remnant with high values in the
south and low or negative values in the north.

In the radio-continuum, various flux density
measurements for MSH 11–61A are listed in Table 2.
Spectral index (α) estimates based on these values
are found in the literature and are listed in Table 1.

Kaspi et al. (1997) reported the disco-
very of a 63 ms radio pulsar, PSR J1105–6107,
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at position RA(J2000)=11h05m26.07s and
DEC(J2000)=–61◦07′52.1′′ (well outside of the im-
ages in this paper) with a characteristic age of 63 kyr

(P/2Ṗ). Dispersion measures revealed this object to
be about 7 kpc from the Sun. The spin-down lumi-
nosity of this pulsar was 2.5 ×1036 ergs s−1, which
is in the top 1% of spin-down luminosities and most
likely associated with the CGRO/EGRET source
3EGJ1103–6106. They argue that, although by no
means certain, the distance and age of MSH 11–61A
could be consistent with an association. In fact,
MSH 11–61A has a central X-ray emission which is
thermal (see below) supporting the case that it does
not contain a central neutron star. A measurement
of the pulsar’s proper motion, which should be about
22 mas yr−1 if the association is real, is needed but
may not yet be forthcoming due to the pulsar’s tim-
ing noise and low flux density.

Optical counterparts of MSH 11–61A were
found by Kirshner and Winkler (1979) using the
CTIO Curtis Schmidt 4–meter telescope with a com-
bination of Hα (656.5 nm), N ii and [S ii] (672.5 nm)
interference filters. A diffuse ring in the [S ii] image
was noted corresponding to a superimposed 8.8 GHz
map from Dickel et al. (1973). Elliott and Malin
(1979) obtained an image of MSH 11–61A in the [S ii]
band (671.7 and 673.1 nm) at the prime focus of the
3.9-m Anglo-Australian Telescope. They found the
Hα/[S ii] ratio of 2.1 in MSH 11–61A consistent with
old SNRs such as Monoceros and HB9. The high
Hα/[S ii] ratio of 12.8 from MSH 11–61B was more
characteristic of a H ii region.

Using data from the Einstein Observatory
(HEAO2), Seward (1990) reported the detection of
MSH 11–61A with Einstein’s Imaging Proportional
Counter (IPC), High Resolution Imager (HRI) and
Monitor Proportional Counter (MPC). He noted
count rates (counts s−1) of 0.47 ± 0.1, 0.13 ± 0.03
and 0.92 ± 0.05, respectively. In the IPC’s energy
range of 0.3 to 4.5 keV and its resolution of 1′, X-ray
energies peaked in the center of the 10.9 ksec image
in clear contrast to MSH 11–61A’s radio emission.
MSH 11–61A was also observed with the ASCA (Ad-
vanced Satellite for Cosmology and Astrophysics) ob-
servatory in 1994 and 1995 as reported by Slane et
al. (2002). They merged data to form a GIS (Gas
Imaging Spectrometer) and a SIS (Solid-state Imag-
ing Spectrometer, the first X-ray CCD) spectrum in
the 0.5–10 keV range and found the X-ray emission
to be of thermal origin.

Two mechanisms for this thermal X-ray emis-
sion were investigated by Slane et al. (2002). The
Cloudy ISM model (Cowie and McKee 1977) involves
a two-phase ISM containing cold clouds embedded in
a warmer diffuse intercloud medium. The blast wave
rapidly passes cold clouds, leaving them intact in the
hot postshock gas. White and Long (1991) developed
a similarity solution for this in which the cold clouds
slowly evaporate, increasing the SNR’s central X-ray

emission. A second proposed mechanism, thermal
conduction, occurs later in a SNR’s evolution. In this
model, the shock front slows, becoming radiative as
the shocked material cools immediately. With this
idea in mind, Cox et al. (1999) modeled SNR W44
using thermal conduction via Coloumb collisions be-
tween the electrons and ions inside the hot plasma.

Table 1. Known properties of MSH 11–61A.

Description V alue

RA/Dec (J2000) 11h03m, –60◦54′

Galactic l=290.1◦, b=-0.8◦

Other Name G290.1–0.8

Type ”S” shell type, Green (2001)

”F” radio-filled, Seward (1990)

Mixed, Rho and Petre (1998)

Dimensions 14′× 10′, Slane et al. (2002)

19′× 14′, Whiteoak and Green (1996)

12′, Dickel et al. (1973)

12.4′× 11.4′, Shaver and Goss (1970)

31 pc, Rosado et al. (1996)

40–50 pc, 15′, Elliott and Malin (1979)

14 pc, Kirshner and Winkler (1979)

21.1 pc, Clark and Caswell (1976)

Distance 8–11 kpc, Slane et al. (2002)

6.9 kpc, Rosado et al. (1996)

12–14 kpc, Elliott and Malin (1979)

5.8 kpc, Clark and Caswell (1976)

3.4–4 kpc, Dickel (1973)

Age 10–20 kyr, Slane et al. (2002)

2.2 kyr, Milne et al. (1989)

2.5 kyr, Clark and Caswell (1976)

Association PSR J1105–6107, Kaspi et al. (1997)

Spectral Index −0.43± 0.8, Milne et al. (1989)

−0.55, Clark and Caswell (1976)

−0.62, Dickel et al. (1973)

Table 2. Radio-continuum flux densities.

Frequency F luxDensity Reference

(MHz) (Jy)

29.9 35±7 Jones and Finlay (1974)

408 99.1 Shaver and Goss (1970)

843 43±10% Whiteoak and

Green (1996)

843 45±11 Milne et al. (1989)

5000 20.2 Milne and Dickel (1975)

8400 19.5±1.0 Milne et al. (1989)

8800 18.4 Dickel et al. (1973)
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Slane et al. (2002) attempted to repro-
duce the observed center-filled X-ray properties
of MSH 11–61A and derive associated age, energy
and ambient density conditions implied by each
model. In general, the Cloudy ISM Model was
favored in comparisons with observed X-ray sur-
face brightness and temperature profiles. They es-
timated explosion energies for the associated super-
nova in the range of (0.5 − 1) × 1051 ergs. Using ei-
ther model to determine the necessary velocity of
PSR J1105–6107, Slane et al. (2002) found a range of
(4.5 − 5.3) × 103 km s−1 and suggested that an asso-
ciation with MSH 11–61A was not likely.

Studying kinematics of this SNR, Rosado et
al. (1996) claim MSH 11–61A to be in a zone where
several background and foreground nebulae at dif-
ferent velocities are seen in projection. They made
use of a scanning Fabry-Perot interferometer to sur-
vey the Hα line of the SNR and analyzed the results
along with similar galactic survey data. Radial veloc-

ity profiles (each covering 20 × 20 pixel ‘windows’)
were found to fit very complicated motions within
the field. For example, the N-filament seen in Elliott
and Malin (1979) was detected at negative velocities
where it seemed to belong to the large diameter arc
towards the northeast region of the field. This sug-
gested that most of this emission was due to the arc
and that the SNR contributed only a small amount.

In fact, good fits to the SNR and surrounding
H ii regions were made using two velocity compo-
nents. Their interpretation was that there are two
sets of H ii regions, superimposed in projection. Re-
gions at –20 km s−1 implied a distance of 2.9 kpc
while regions at +20 km s−1 implied a distance of
greater than 8 kpc. Thus, they felt they were seeing
two different regions of a spiral arm with the SNR
(+9 to +15 km s−1) somewhere in between. Us-
ing subtraction methods, they determined that the
systemic radial velocity of MSH 11–61A was about
+12 km s−1 corresponding to a distance of 6.9 kpc.

Fig. 1. The ATCA 21.8 cm radio-continuum image (primary beam corrected) of MSH11–61A overlaid
with MOST (843 MHz) contours at 0.05, 0.10, 0.15, 0.20, 0.25 and 0.30 Jy beam−1. The ATCA image
resolution is 21′′and the MOST beam is 49′′× 43′′.
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In this paper we present our new radio and CO
observations of MSH 11–61A. We also re-examined
843 MHz (MOST) and 4850 MHz (PMN) images of
MSH 11–61A allowing the calculation of a new radio
spectral index. We show the resulting radio spec-
trum plot suggesting MSH 11–61A’s non-thermal na-
ture in the radio domain with a turn-over of the spec-
tral index at mid to low frequencies. Finally, com-
parisons between our ATCA and NANTEN images
with archival ROSAT images help to clarify previous
confusion about the morphology of MSH 11–61A.

2. DATA

2.1 Radio-Continuum

In 1995, we made two 12 hour synthesis
observations with the ATCA in the 1.5C-km (16
May) and 750C-m configurations (1 June), using two
128 MHz bands (14×8 MHz channels) centered on
a frequency of 1378 MHz (Table 3). The point-
ing center was set to RA(J2000)=11h03m22.6s and
DEC(J2000)=–60◦56′51.0′′. The resulting ∼21′ ra-
dius primary beam corrected 1378 MHz (λ=21.8 cm)
radio image (see Fig. 1) was well matched to the
area covered by the ROSAT image (described be-

low). All observations were completed at night when
solar interference was minimal and wind conditions
were more stable, allowing the single dish pointing
accuracy to be as high as possible.

Calibration and editing was completed in the
miriad data reduction package at the ATNF, based
on standard procedures developed by Sault and
Killeen (2003). The source 1934-638 was used as the
primary calibrator and 1036-697 as the secondary
calibrator. The calibrated data was then imaged
(256×256, 10′′ pixels) and cleaned (∼450000 iter-
ations). The cleaned images reached an rms of
2.5 mJy. After combining both observations (config-
urations) the final image resolution was set to 21′′

×

21′′.
We have also re-examined 843 MHz and

4850 MHz images of MSH 11–61A. In the MOST
(Molonglo Observatory Synthesis Telescope) survey,
70′× 70′ cosec(δ) areas of the sky were observed over
a 12 hour period at 843 MHz. Detailed informa-
tion about this study may be found in Whiteoak and
Green (1996).

The PARKES-MIT-NRAO (PMN) survey
produced a 4850 MHz image of MSH 11–61A using
the Parkes 64-meter radio telescope during its June
1990 session (Griffith and White 1993; Wright et al.
1994). The 4.4 σ flux limit for this Southern Survey
was about 32 mJy at –60◦ declination.

Fig. 2. The ROSAT HRI image (range 2–8 counts) of MSH11–61A overlaid with ATCA contours at 0.01,
0.02, 0.03, 0.04 and 0.05 Jy beam−1.
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Table 3. Radio-continuum observations.

Radio Freq Beam Reference

Telescope (MHz) Size

MOST 843 49′′×43′′ Whiteoak

and Green (1996)

ATCA 1378 21′′ This study.

Parkes 4850 4.2′ Wright et al. (1994)

2.2 ROSAT

ROSAT’s Position Sensitive Proportional
Counter (PSPC) and High Resolution Imager (HRI)
collected 2.7 ksec and 15 ksec observations, respec-
tively, of data for MSH 11–61A in 1993 and 1995.
The ROSAT archive contain these observations along
with HRI observations from 1997 and PSPC obser-
vations from 1994.

Details of the ROSAT mission can be found in
Trümper (1982). Since the counts for the relatively
short exposure PSPC image are expected to be low,
we did not attempt a detailed spectral analysis. In
Fig. 2 we show the 15 ksec HRI ROSAT image (en-
ergy range 0.5 – 2.4 keV) binned to 5′′ pixels and
smoothed for better representation.

The X-ray field contains many sources at other
wavelengths (infrared, optical, radio and X-ray) most
of which are foreground stars. A SIMBAD search
did not reveal any X-ray coincidences with known
sources at other wavelengths.

2.3 CO

We also obtained NANTEN CO images of
the MSH 11-61A region centered at l=290◦, b=–0.5;
courtesy of Norikazu Mizuno (Nagoya University).
This 4-meter radio telescope was set to the 13CO line
at 110 GHz. Installed at the Las Campanas Obser-
vatory in Chile, its half power beam width (HPBW)
is 2.7′ at 110 GHz. Its pointing accuracy is about
20′′ based on scanning studies of Jupiter. The front
end of this telescope is a 4 K cryogenically cooled
Nb SIS mixer receiver (Fukui et al. 1999). The im-
ages presented here (see Fig. 5) correspond to veloc-
ity channels (2 km s−1 steps) ranging from –10 to
+39 km s−1.

3. RESULTS and DISCUSSION

Since this SNR is a significantly extended ob-
ject in our ATCA and MOST images, we used the
miriad task imstat to estimate flux densities at
1384 and 843 MHz. To estimate the MSH 11–61A
flux density in the 4850 MHz (PMN) image, we fit-
ted a gaussian model using miriad’s imfit. Results
from our analysis are listed in Table 4.

Angular sizes of MSH 11–61A are listed for
each frequency. We used major and minor axis di-
mensions given by imfit for the 4850 MHz image.

Dimensions for the ATCA and MOST images were
found with Karma’s kpvslice. Values for the 843 MHz
image agree with that published by Whiteoak and
Green (1996).

Estimates of the spectral index (α) are based
on flux densities obtained from corresponding radio-
frequencies (see Tables 2 and 4). The spectral index
α is defined by the relation Sν ∼ να, where Sν is the
integrated flux density and ν is frequency. The er-
rors in spectral index (∆α) have been deduced given
the scatter in flux density.

In Fig. 3, we plot flux densities versus re-
spective frequencies of MSH 11–61A. Our calcu-
lated spectral index of −0.33 ± 0.07 fits nicely on
this graph. We note that the 408 MHz flux density
(Shaver and Gross 1970) appears greater than ex-
pected which may be the result of measurement er-
rors but inclusion of surrounding Galactic emission
may also explain this. Further inspection suggests a
turn-over of the spectral index at the mid to low fre-
quencies. Contrary to the X-ray frequencies, it seems
most likely that the mechanism of radio-continuum
emission in MSH 11–61A is non-thermal.

Table 4. Measured radio-continuum properties.

Frequency 1378 843 4850

(MHz)

Beam Size (BSize) 21′′ 49′′× 43′′ 5′

Angular Size 18′× 13′ 19′× 14′ 11′× 8.6′

RMS Noise (mJy) 2.5 1.5 19.3

Flux Density (Jy) 31.5 41.4 22.74

Spectral Index –0.33 ± 0.07
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Fig. 3. Radio spectral index plot (log-log scale) of
MSH11–61A.
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A calculated spectral index image between the
843 MHz and 1378 MHz images was created using
miriad’s task smooth to bring the 1378 MHz im-
age resolution to that of the 843 MHz image. Af-
ter applying the task regrid to the smoothed im-
age, maths was used to calculate the spectral index
of each pixel not blanked using a 5 σ mask. The
map (Fig. 4) ranging from a spectral index of –0.9
to greater than –0.1 (average α = −0.33) shows a
non-uniform distribution of spectral indices with a
flat central region suggestive of a pulsar wind nebula
(PWN). Could this be the as yet unidentified neutron
star associated with this remnant?

As noted earlier, the morphology of
MSH 11–61A has been described differently in the
radio and X-ray domains. One can see why this is
so in comparison of the ATCA (Fig. 1) and ROSAT
(Fig. 2) images. The ROSAT image is much better
resolved than previous X-ray images and demon-
strates a center-filled emission that is not uniform
in distribution. This possibly makes sense of the
Cloudy ISM model discussed by Slane et al. (2002)
involving a two-phase ISM with cold clouds embed-
ded in a warmer diffuse intercloud medium. There
is also an area of increased X-ray emission centrally
although no definite evidence of a stellar core has
ever been found and is not suggested by the thermal
X-ray nature of MSH 11–61A.

Like the ROSAT image, the ATCA image
(Fig. 1) of MSH 11–61A is not uniform in nature
although areas of increased emission do not corre-

spond exactly to the X-ray image. There appears to
be increased brightness near the southwest edge of
the object possibly giving rise to the ‘shell’ descrip-
tion that appears so often in the literature. Equally,
central regions also show increased radio flux which
could be labeled as centrally filled. Obviously, no
simple term can fully describe this object.

The kinematics of molecular clouds in the di-
rection of MSH 11-61A are studied by using the CO
images shown in Fig. 5. These images are quite sim-
ilar to H ii region kinematics by Rosado et al. (1996)
using the Hα line. The complex nature of foreground
and background nebulae are manifested by different
velocities seen in projection.

Although our images do not cover the –20 km
s−1 region, it is possible to see CO emission north-
east of the remnant in Fig. 5a at -9 km s−1. This
continues to about +1 km s−1 seen in Fig. 5f. Emis-
sion southwest of MSH 11-61A peaks at about +20
km s−1 as shown in Figs. 5o and 5p. Another peak
emission from this region is seen at +32 km s−1 in
Figs. 5u and 5v.

If we adopt the rotation curve given by Brand
and Blitz (1993), the distance 7 kpc corresponds to
the Vlsr ∼7.8 km s−1 (see Fig. 5i). Using this infor-
mation with that given by Rosado et al. (1996) (see
discussion in Section 1), we infer that the sharply de-
fined radio emission from the southwest rim of MSH
11-61A (Figs. 1 and 2) may be associated with a
molecular cloud between +7 and +23 km s−1. This
is consistent with a distance between 7 and 8 kpc.

Fig. 4. 843–1378 MHz spectral index image. White MOST (843 MHz) contours at 0.05 and 0.10 Jy beam−1

overlay the image with black spectral contours at –0.9, –0.7, –0.5, –0.3 and -0.1 (outside inward).
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Fig. 5a. Vlsr=–9 km s−1.

Fig. 5d. Vlsr=–3 km s−1.

Fig. 5g. Vlsr=+3 km s−1.

Fig. 5j. Vlsr=+9 km s−1.

Fig. 5b. Vlsr=–7 km s−1.

Fig. 5e. Vlsr=–1 km s−1.

Fig. 5h. Vlsr=+5 km s−1.

Fig. 5k. Vlsr=+11 km s−1.

Fig. 5c. Vlsr=–5 km s−1.

Fig. 5f. Vlsr=+1 km s−1.

Fig. 5i. Vlsr=+7 km s−1.

Fig. 5l. Vlsr=+13 km s−1.

Fig. 5. CO images of MSH11–61A. Each image correspond to the velocity channels (2 km s−1 steps).
The given Vlsr includes a range of ±1 km s−1. MOST contours overlay all images (0.05, 0.1, 0.2 and 0.3
Jy beam−1).
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Fig. 5m. Vlsr=+15 km s−1.

Fig. 5p. Vlsr=+21 km s−1.

Fig. 5s. Vlsr=+27 km s−1.

Fig. 5v. Vlsr=+33 km s−1.

Fig. 5n. Vlsr=+17 km s−1.

Fig. 5q. Vlsr=+23 km s−1.

Fig. 5t. Vlsr=+29 km s−1.

Fig. 5w. Vlsr=+35 km s−1.

Fig. 5o. Vlsr=+19 km s−1.

Fig. 5r. Vlsr=+25 km s−1.

Fig. 5u. Vlsr=+31 km s−1.

Fig. 5x. Vlsr=+37 km s−1.

Fig. 5. (cont.) CO images of MSH11–61A. Each image correspond to the velocity channels (2 km s−1

steps). The given Vlsr includes a range of ±1 km s−1. MOST contours overlay all images (0.05, 0.1, 0.2
and 0.3 Jy beam−1).

54



A RADIO-CONTINUUM STUDY OF THE SUPERNOVA REMNANT MSH11–61A

4. CONCLUSIONS

We present a new ATCA image of
MSH 11–61A at 1378 MHz and re-examine images
at 843 and 4850 MHz finding a spectral index of
−0.33 ± 0.07, consistent with previous calculations
along this portion of the radio-continuum spectrum.
A ROSAT HRI image of this SNR reveals the dif-
ference in morphology between radio and X-ray do-
mains.

A spectral index map of MSH 11–61A suggests
that the central region may have a thermal radio
component although it is not possible to demonstrate
a central massive object. If this remnant was pro-
duced by massive star, it may be associated with a
dense molecular region seen in CO images suggesting
a kinematic distance between 7 and 8 kpc. This is
consistent with other distance determinations.
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Astrophys. J., 524, 179.

Dickel, J. R.: 1973, Astrophys. J., 15, L61.
Dickel, J. R., Milne, D. K., Kerr, A. R., Ables, J. G.:

1973, Aust. J. Phys., 26, 379.

Elliot, K. H., Malin, D. F.: 1979, Mon. Not. R.
Astron. Soc., 186, 45E.

Fukui, Y., Muzuno, N., Yamaguchi, R., et al.: 1999,
Publ. Astron. Soc. Japan, 51, 745.

Green, D. A.: 2001, ‘A Catalogue of Galac-
tic Supernova Remnants (2001 De-
cember version)’, Mullard Radio As-
tronomy Observatory, Cavendish Lab-
oratory, Cambridge, United Kingdom,
http://www.mrao.cam.ac.uk/surveys/snrs/.

Griffith, M. R., Wright, A. E.: 1993, Astron. J.,
105, 1666.

Jones, B. B., Finlay, E. A.: 1974, Aust. J. Phys., 27,
687J.

Kaspi, V. M., Bailes, M., Manchester, R. N.,
Stappers, B.W., Sandhu, J. S., Navarro, J.,
D’Amico, N.: 1997, Astrophys. J., 485, 820.

Kesteven, M. J. L.: 1968, Aust. J. Phys., 21, 739.
Kirshner, R. P., Winkler, P. F.: 1979, Astrophys. J.,

227, 853.
Milne, D. K., Caswell, J. L., Kesteven, M. J., Haynes,

R. F., Roger, R. S.: 1989, Publ. Astron. Soc.
Australia, 8 (2), 187.

Milne, D. K., Dickel, J. R.: 1975, Aust. J. Phys., 28,
209.

Rho, J., Petre, R.: 1998, Astrophys. J., 503, L167.
Rosado, M., Ambrocio-Cruz, P., Le Coarer, E.,

Marcelin, M.: 1996, Astron. Astrophys., 315,
243.

Sault R., Killeen N.: 2003, miriad users Guide, Aus.
Teles. Nat. Fac. (ATNF), Australia.

Seward, F. D.: 1990, Astrophys. J. Suppl. Series,
73, 781.

Shaver, P. A., Goss, W. M.: 1970, Aust. J. Phys.
Suppl. Series, 14, 133.

Slane, P., Smith, R. K., Hughes, J. P., Petre, R.:
2002, Astrophys. J., 564, 284.
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U ovoj studiji predstavǉamo istra�i-
vaǌa visoke rezolucije u (kontinualnom) delu
radio spektra galaktiqkog ostatka supernove
MSH 11-61A. Koristili smo i posmatraǌa iz
drugih delova spektra (oblast iks-zraka i
CO) da bismo boǉe prouqili morfologiju i
kinematiku ovog neobiqnog ostatka supernove.
Kontinualni radio spektralni indeks smo
procenili na –0.33±0.07, bazirano na naxim
mereǌima radio fluksa. Tako�e, prime�ujemo
da ovaj ostatak supernove ima obrnut radio

spektar na ni�im radio frekvencijama (29.9−
843 MHz). Dijametar MSH 11-61A proceǌuje-
mo na 12.5′ sa dodatnim proxireǌem sever-
zapad od 4′ sa svake strane. Upadǉiva an-
tikorelacija izme�u iks-zraqnih i radio pos-
matraǌa potvr�uje raniju klasifikaciju ovog
ostatka supernove kao morfoloxki mexovitu
klasu. Naxa CO posmatraǌa potvr�uju ranije
proceǌenu udaǉenost do ovog ostatka super-
nove od oko 7 kpc (Rosado et al. 1996).
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