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Abstract. We present young stellar population in NGC 1977, Orion Nebula’s sibling, and the
discovery of new photoevaporating protoplanetary disks (proplyds) around a B star, 42 Ori.
NGC 1977 (age.2 Myr) is located at ⇠300 north of the Orion Nebula at a distance of ⇠400 pc,
but it lacks high mass O stars unlike in Orion Nebula Cluster (ONC). Nevertheless, we have
identified seven proplyds in vicinity of its most massive star, 42 Ori (B1V). The proplyds
show cometary H↵ emission in HST images, with clear ionization front and tails evaporating
away from 42 Ori. These are the first proplyds to be found around a B star, while previously
known proplyds were found near O stars. The FUV radiation impinging on these proplyds is
10-30 times weaker than that on the proplyds in ONC. We find that observed proplyd sizes
are consistent with a model for photoevaporation in weak FUV radiation field. We briefly
discuss one of the interesting YSOs found in this lesser-known star forming region in Orion,
NGC 1977.

YSOs and Proplyds in NGC 1977
The Orion complex contains active star form-
ing regions in the solar neighborhood provid-
ing diverse star forming environments with
ages ranging from <1 Myr to 10 Myr. This
complex provides excellent laboratories to
study key questions in star formation, e.g., ini-
tial mass function, disk evolution and star for-
mation history. The Orion Nebula (M42, NGC
1976) is one of the best studied star form-
ing region. We present our findings of inter-
esting young objects in its lesser-known sib-
ling, NGC 1977, located at ⇠300 north of ONC,
at about the same distance (d⇠414 pc). NGC

1977 provides us unique environment, since it
is in a milder radiation field and lower stel-
lar density environment than the ONC despite
their similar ages. Using multi-wavelength
data from X-ray, optical to infrared, and optical
spectroscopy we identified young stellar pop-
ulation in NGC 1977. In Fig. 1a we show an
H-R diagram of spectroscopically confirmed
YSOs in NGC 1977 (Fang et al., in prep.). The
isochrones and tracks in the figure are from
Bara↵e et al. (2015). Our preliminary anal-
ysis suggests that the ages of the YSOs in
NGC 1977 is .2 Myr.
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(a) H-R diagram of YSOs

(b) Proplyds

Fig. 1: (a) H-R diagram of YSOs in NGC 1977 (Fang et al. in prep.). The isochrones and evolutionary tracks
are from Bara↵e et al. (2015). Isochrones shown in the panel are 0.5, 1, 3, 6, 50 Myr and the evolutionary
tracks are 0.04, 0.08. 0.1, 0.2, 0.4, 0.6, 0.8. 1.0, 1.4 M�. (b) Six of the 7 proplyds in NGC 1977 (Kim et al.
2016). Yellow arrows indicate the direction toward 42 Ori. Proplyds 4 and 5 show resolved disks of sizes
50-70 au, and the central objects are likley very low mass sub-stellar objects.

Proplyds are unique objects to study
the e↵ect of external radiation on circum-
stellar disks, since they provide direct evi-
dence of external UV radiation interacting with
disks around YSOs. Their cometary morphol-
ogy clearly points to the responsible ionizing
source. Proplyds are rarely found, and until re-
cently all proplyds were found around O stars,
mostly in ONC. However, we have found pro-
plyds in milder FUV environment. The high-
est mass member in ONC is an O star, ✓1Ori
C (O6.5V). However, the highest mass star in
NGC 1977 is a B star, 42 Ori (B1V). Compared
to ✓1Ori C, the surroundings of 42 Ori have

at least 10�30 times lower FUV field, yet we
have identified 7 photoevaporating proplyds
(Fig. 1b, see Kim et al. 2016). These pro-
plyds are ⇠0.04-0.27 pc away from 42 Ori, and
the radii of the o↵set ionization fronts in our
sample are ⇠200-500 au. Two of the proplyds
shown in Fig. 1b (# 4 & 5) have resolved cen-
tral sources that we associate with disks of radii
50�70 au. These two proplyd hosts are found
to be very low sub-stellar mass objects (Kim
et al. 2016; 2017 in prep.). The observed pro-
plyd sizes are consistent with our models for
FUV photoevaporation in weak FUV radiation
fields using photoevaporation mass loss rate of
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10�9�10�8M� yr�1 (Facchini et al. 2016). Kim
et al. (2016) discuss more details on observa-
tions and modeling of these proplyds.

Other Interesting YSOs: In NGC 1977
there are numerous interesting YSOs includ-
ing unique jets and outflow sources. Bally et al.
(2012) discovered a unique spindle-like struc-
ture around a solar mass young star, Parenago
2042, and its pulsed, bent jet that was dis-
covered in HST cycle 18 images. The spin-
dle shows an arcs surrounding the western side
of the young star illuminated by external ion-

ization by 42 Ori. The innermost, largest arc
traces the ionized edge of a 500 au disk with a
170 au gap (see Bally et al. 2012).
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