
Observing the heart of IRAS18162-2048. 

The driving source of HH80-81 revisited in the near-IR

DSS optical RGB image

Rubén Fedriani

5th May 2026
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2MASS NIR RGB image

Masqué et al. (2012)
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GGD27 (or MM1)

SC
(Stationary Condensation)

ESO VLT/SINFONI
IFU (spectra-imaging)

2MASS NIR RGB image
Busquet et al. (2019)

ALMA 1.14 mm, 𝜃 ~ 0.05ʹʹ
No detection at SC position

Masqué et al. (2012)Martí et al. (1993, 1995)
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2MASS NIR RGB image

Star-forming region 
IRAS 18162-2048

(near-IR and mid-IR)

IRS2 —> may be the reflection
of IRAS18162 (MM1)

IRS7 —> strongly suggested to be
a YSO due to peaks in NIR and MIR

Stecklum et al. (1997)

MM1MM1

Contours: 8.5µm continuum Contours: 10-13µm continuum

Background image:
2 µm continuum

IRS7/SC IRS7/SC

What do we know about the central region in IR?
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2MASS NIR RGB image

Star-forming region 
IRAS 18162-2048

(near-IR and mid-IR)

IRS2 —> may be the reflection
of IRAS18162 (MM1)

IRS7 —> strongly suggested to be
a YSO due to peaks in NIR and MIR

Stecklum et al. (1997)

Contours: 8.5µm continuum Contours: 10-13µm continuum

Background image:
2 µm continuum

Best SED fit with AV = 12.4mag

IRS7 —> radio continuum and
SED indicate a B2 SpT

What do we know about the central region in IR?



5 arcmin
2MASS NIR RGB image

Star-forming region 
IRAS 18162-2048

(near-IR)

Central region 
usually 

oversubtracted

Mohan et al. (2023)



5 arcmin
2MASS NIR RGB image

Star-forming region 
IRAS 18162-2048

(near-IR)

Lots of images, but 
no near-IR 

spectroscopy in the 
central region

Bally and Reipurth (2023)



Near-IR view of the central 10000 au of IRAS18162-2048 — continuum and line emission

Fedriani et al. (2026), including R.C.
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Near-IR view of the central 10000 au of IRAS18162-2048 — continuum and line emission

Fedriani et al. (2026), including R.C.
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Near-IR view of the central 10000 au of IRAS18162-2048 — spectra
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Near-IR view of the central 10000 au of IRAS18162-2048 — spectra
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Near-IR view of the central 10000 au of IRAS18162-2048 — spectra at IRS7



-2
0°

47
'3

0.
0"

32
.0

"
34

.0
"

36
.0

"
38

.0
"

R.A. (J2000)

D
ec

. (
J2

00
0)

2.08 2.10 2.12 2.14 2.16 2.18 2.20
0.85

0.90

0.95

1.00

1.05

1.10

1.15

N
or

m
al

iz
ed

 F
lu

x

Normalised Spectrum
Emission + Absorption Fit
Absorption Fit

N
o 

H
e 

I

N
o 

H
e 

II

N
o 

N
 II

I

Br
γ

N
o 

C 
IV

These lines would imply O SpT

IRS7 spectral classification — Bik et al. (2005) method

Conclusion:
From NIR spectrum

IRS7/SC is a B2/B3 ZAMS
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Near-IR view of the central 10000 au of IRAS18162-2048 — the H2 emission (diagnostics)
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H2 1-0 Q(3) / 1-0 S(1)

AV mean value ~ 12 mag

Consistent with Stecklum 
et al (1997), 12.4 mag

Ratio mean value ~ 5.9 
consistent with UV-pumping

For shocks ratio > 10
e.g., Burton (1992)

Bulk radial velocity ~ 0 km s-1

For jets vrad > 100 km s-1

The H2 arch seems to be a 
Photodissociation Region (PDR), 

i.e., supports photo-excitation 
as opposed to shocks 



AV = 0 mag
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AV = 0 mag
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AV = 0 mag
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AV = 12 mag

Sawtooth shape indicative of 
photo-excitation

HH240A: LTE fit with H2 
thermalised due to shocks

Nisini et al. (2002)
See also Caratti o Garatti 

et al. (2015)

The H2 ro-vibrational diagram 
supports the PDR scenario too



Near-IR view of the central 10000 au of IRAS18162-2048 — the H2 emission (modelling)
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Ferland et al. (2013, 2017), Gunasekera et al. (2025)
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Near-IR view of the central 10000 au of IRAS18162-2048 — revisiting the cm emission
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VLA X+C band (3-6 cm)

ALMA band 3 coverage
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0

× near-IR sources

Restoring beam ~ 0.30ʹʹ × 0.14ʹʹ
× cm sources

Contours are (−3, 3, 5, 10, 15) × σX+C, 
where σX+C = 7 µJy beam−1.



Near-IR view of the central 10000 au of IRAS18162-2048 — revisiting the mm emission
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0

ALMA band 3 (3 mm)

× near-IR sources Beam ~ 0.99ʹʹ × 0.95ʹʹ× 1.14 mm sources 
(Busquet et al. 2019)

Contours are (−3, 3, 5, 10, 15) × σ3.3mm, 
where σ3.3mm = 18 µJy beam−1.



Near-IR view of the central 10000 au of IRAS18162-2048 — revisiting the mm emission
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0

ALMA band 3 (3 mm)

× near-IR sources Beam ~ 0.99ʹʹ × 0.95ʹʹ× 1.14 mm sources 
(Busquet et al. 2019)

IRS7 detected for the first time in the 
mm regime

Contours are (−3, 3, 5, 10, 15) × σ3.3mm, 
where σ3.3mm = 18 µJy beam−1.



Near-IR view of the central 10000 au of IRAS18162-2048 — spectral index from IRS7
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α =
log10(Sν1

/Sν2
)

log10(ν1/ν2)

IRS7 is unresolved in both the VLA and ALMA data

α = 0.19 ± 0.27Consistent with optically thin free-free emission 
i.e., not dominated by dust



Near-IR view of the central 10000 au of IRAS18162-2048 — the Anglada plot
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Lbol vs radio continuum luminosity

Radio continuum from radio jet

Radio continuum from Lyman

Panagia (1973)

log(NL) ∼ 43.67

Conclusion:
From radio continuum flux
IRS7/SC is a B2/B3 ZAMS

Adapted from Anglada et al. (2018)



Near-IR view of the central 10000 au of IRAS18162-2048 — all pieces together
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Gray scale image —> 
2.12 µm H2 emission

Red contours —> 
VLA X+C band

Green contours —>
ALMA band 3



Near-IR view of the central 10000 au of IRAS18162-2048 — all pieces together
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Artist impression (as seen in the near-IR)
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Summary
Young (proto)star 

but older than the rest

> 13.6eV photons excites HII region

1. Br𝛾 absorption/emission line 
consistent with B2/B3 ZAMS 

2. cm continuum consistent with B2/B3 
3. IRS7/SC detected for the first time  

in the mm regime with ALMA band 3 
4. ⍺ consistent with free-free optically 

thin emission (i.e., no dust)

10.3eV < photons < 13.6eV  
excites the PDR region

1. H2 ro-vibrational diagram with 
PDR shape 

2. H2 1-0S(1)/2-1S(1) < 6 
3. Bulk radial H2 velocity ~ 0 km s-1

This region is ‘invisible’ to 
the near-IR due to high extinction, 

including IRAS18162-2048



JWST follow up
Now accepted in Cycle 5! 

PI: R. Fedriani



DSS optical RGB image

Thanks!


