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FiG. 3—K-band image of GGD 27 IRS 2 again, this time super-
posed with 6 cm VLA contours by Marti et al. (1993). Contour levels are 3,
4,6,8,12,20,40, 60, 80, and 100 times the 1 g level of 1.7 x 107 ° Jy.

@ confirm this hypothesis, we first estimate the rate of Lyman

UV photons N/, needed to maintain proper ionization for |®

the observed radio flux using formulae (1) and (3) of Kurtz,
Churchwell, & Wood (1994), which combine to

N, > 7.588 x 1048T,0-8>

[ 1 < v )0.1(7;)0.35(5‘))(1))2]. 1 \..
8 a(v, T,) \GHz K Jy\kpc/ |’ (1)

we get N, > 3.15 x 10** s~ !, adopting « = 1, v = 5 GHz,
j the excitation temperature T, = 10* K, the integrated radio
flux at 5 GHz §, =095 mJy (Marti et al. 1993), and a

distance D = 1.7 kpc (Marti et al. 1995). According toy

model calculations by Panagia (1973), this implies that the
exciting object is presumably a main-sequence B2 star.
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distribution where a dust component (stars and dash-dotted line) has been B8
added to the blackbody (squares and dotted line). The dust is represented by

a single blackbody with r = 1000R, and a temperature of 400 K. IRS 7
fluxes for 0.7 and 0.9 um are taken from Hartigan & Lada (1985); J, H, L',
and narrowband M fluxes are taken from Aspin et al. (1994). The K, N1,
and 10—-13 ym band fluxes are from the current data.

N IRS7 —> strongly suggested to be

% 2 YSO due to.peaks.in NIR and MIR

-

IRS7 —> radio continuum and
SED indicate a B2 SpT

Stecklum et al. (1997)
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Near-IR view of the central 10000 au of IRAS18162-2048 — continuum and line emission
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Near-IR view of the central 10000 au of IRAS18162-2048 — continuum and line emission

continuum

- IRS2 : : | X _ | X
-
: IRAS18162-2048

H, 1-0 S(1) continuum subtracted Bry continuum subtracted

20°47'30.0"
20°47'30.0"
20°47'30.0"

1000 au 1000 au 1000 au

071" - 1 o071 . - - 071" o
18h19m1p 28 12.0° 18h19m12 28 12.0s 18h19m12 2s 12.0s
R.A. (J2000) R.A. (J2000) R.A. (J2000)

Fedriani et al. (2026), including R.C.
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Near-IR view of the central 10000 au of IRAS18162-2048 — spectra at IRS7
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IRS7 spectral classification — Bik et al. (2005) method

IIIIIIIIIIIII

Bry continuum subtracted
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‘ig. 5. K-band spectra of young OB stars deeply embedded in star-forming regions, continued. is figure the B stars are plotted. In early-
Fig. 5. K-band spectra of young OB stars deeply embedded in star-forming regions, continued. In this figure the B stars are plotted. In early-B

These lines Would imply O SpT stars, the Hel line is still present (left panel), but in the mid-B stars the Bry line is the only diagnostic line.




Near-IR view of the central 10000 au of IRAS18162-2048 — the H» emission (diagnostics)

H, 1-0 S(1) continuum subtracted

X - The H» arch seems to be a
Photodissociation Region (PDR),
1.e., supports photo-excitation
as opposed to shocks

Dec. (J2000)

: Extinction map Excitation map Radial velocity map
“F 18819™12.25 12.0° 83 : H2 1—0 Q(3) / 1‘0 S(l) H2 1‘0 S(l) / 2‘1 S(l) H2 1‘0 S(l)
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Ratio mean value ~ 5.9

Av mean value ~ 12 mag consistent with UV-pumping Bulk radial velocity ~ 0 km s-!

Consistent with Stecklum

. . ;
et al (1997), 12.4 mag For shocks ratio > 10 For jets viaa > 100 km s

e.g., Burton (1992)



Near-IR view of the central 10000 au of IRAS18162-2048 — the H» emission (RV diagram)

H, 1-0 S(1) continuum subtracted
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Near-IR view of the central 10000 au of IRAS18162-2048 — the H» emission (RV diagram)

H, 1-0 S(1) continuum subtracted
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Near-IR view of the central 10000 au of IRAS18162-2048 — the H» emission (RV diagram)

H, 1-0 S(1) continuum subtracted

X

| Sawtooth shape indicative of |

The H; ro-vibrational diagram
supports the PDR scenario too
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HH240A: LTE fit with H»

T=3400+£200K A,=1.5mag

WPl thermalised due to shocks
a v=2
v=3
Nisini et al. (2002)
s ‘ | See also Caratti o Garatti

1

et al. (2015)



Near-IR view of the central 10000 au of IRAS18162-2048 — the H» emission (modelling)

H, 1-0 S(1) continuum subtracted

w [RS’/: Ionising source B2/B3 star

Clowdy & Adyociated

_Y» Distance between 1onising source and
PDR is ~ 0.027 pc
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Photoionization simulations for the discriminating astrophysicist since 17/3

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

VLA X+C band (3-6 cm)

Y ALMA band 3 coverage
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Near-IR view of the central 10000 au of IRAS18162-2048 — revisiting the mm emission

ALMA band 3 (3 mm)
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R.A. (J2000) R.A. (J2000)

x near-IR sources 1.14 mm sources Beam ~0.99" x 0.95" Contours are (=3,3,5, 10, 15) X 033mm,
(Busquet et al. 2019) where 033mm = 18 ulJy beam-1.



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

IRS’7 detected for the first time in the
ALMA band 3 (3 mm) mm regime
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x near-IR sources 1.14 mm sources Beam ~0.99" x 0.95" Contours are (=3,3,5, 10, 15) X 033mm,
(Busquet et al. 2019) where 033mm = 18 ulJy beam-1.



Near-IR view of the central 10000 au of IRAS18162-2048 — spectral index from IRS7/

IRS7 1s unresolved in both the VLA and ALLMA data

- logIO(Syl/ Syz)

- logo(v1/15)

12.0°
R.A. (J2000) R.A. (J2000)

Consistent with optically thin free-free emission A = O . 1 9 i O . 27
1.€., not dominated by dust



Near-IR view of the central 10000 au of IRAS18162-2048 — the Anglada plot

Lbor Vs radio continuum luminosity

. . L. 4 IRS7/SC Anglada Ly, ~600Lg
Radio continuum from radio jet A IRS7/SC Lyman Ly~ 1300 Lo
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TaBLE II. Fluxes of Lyman Continuum Photons, Excitation Parameters, Fractional Energy of Lyman Continuum,
and Ratio of Stellar Luminosity to Lyman-alpha Luminosity.

102
Lbol (LG))

Adapted from Anglada et al. (2018)

logNT, U (pc cm™) P(X10?)
SP ZAMS V ITI I ZAMS V ITI I ZAMS-V III I ZAMS-

\'
04 49.93 49.93 49.93 49.93 126 126 126 126 66 63 61 3.5
05 49.62 49.71 49.71 49.77 99.3 106 106 111 60 57 56 3.9
05.5 49.36 49.50 49.53 49.66 81.3 90.2 92.3 103 54 52 52 4.2
06 49.08 49.24 49.34 49.55 65.6 75.0 46 46 46 5.0
06.5 48.82 49.02 49.15 49.43 53.8 62.8 40 40 40 5.4
07 48.62 48.86 49.05 49.37 46.3 55.6 35 35 37 5.7
6.1
6.9
7.9
9.2
3.2

QN OO
O O
—

Conclusion:

07.5 48.51 48.70 49.98 49.34 42.5 31 31 32
08 48.35 48.59 48.90 49.30 37.4 27 27 25
08.5 48.21 48.45 48.83 49.22 33.7 23 22 19 :
09 48.08 48.32 48.78 49.12 30.1 20 19 13
09.5 47.84 48.08 48.53 48.97 25.4 14 12 6

From radio continuum fHux
BO 47.36 47.63 47.94 48.53 17. 7 4 <2 . 29.

B0.5  46.23 46.50 46.80 47.60 . : 2 .- 100 : 2/ 3 A S
e i wdEdue UV AT EE < d T o8 i o IRS7/SC is a B2/B3 ZAM
33.821: ﬁ.g(s) ig.ggj : : . : -+ =

: ' | ' ' ' ' ' Panagia (1973)
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Near-IR view of the central 10000 au of IRAS18162-2048 — all pieces together
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Near-IR view of the central 10000 au of IRAS18162-2048 — all pieces together




AT&:ﬂSﬂ: impT@SSi@n (as seen in the near-IR)
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AIN:HSU: HmpT@SSH@H (@18 seen in the near-1R)
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AIP@SIIZ impl"@SSﬂ@H (as seen in the near-IR)

i . ' (and radio)
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> 13.6eV photons excites Hn region

Young (proto)star - -
but older than the rest €< % {

This region 1s ‘invisible’ to
the near-IR due to high extinction,
including IRAS18162-2048

1. Bry absorption/emission line
consistent with B2/B3 ZAMS o i~ 10°36Y < photons < 13°66V
2. cm continuum consistent with B2/B3 X . excites the PDR region
3. IRS7/SC detected for the first time S ' S , ,
- : - . 1. Hjro-vibrational diagram with
in the mm regime with ALMA band 3 g
4. A consistent with free-free optically | PDR shape
| 2. H> 1-0S(1)/2-1S(1) <6

thin emission (1.¢., no dust) 3. Bulk radial Hz velocity ~ 0 km s-!



JWST follow up
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