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Abstract We present a comprehensive study of star formation toward the H II re-
gion Sharpless 155 (S155). Star-formation activities therein were investigated based
on multi-wavelength data from optical to the far-infrared. The surface density distri-
bution of selected 2MASS sources toward S155 indicates the existence of a compact
cluster, which is spatially consistent with the position of the exciting source of the
H II region, HD 217086. A sample of more than 200 sources with excessive emission
in the infrared were selected based on their 2MASS color indices. The spatial distri-
bution of the sample sources reveals the existence of three young subclusters in this
region, among which subcluster A is spatially coincident with the bright rim of the H II
region. In addition, photometric data from the WISE survey were used to identify and
classify young stellar objects (YSOs). To further explore the evolutionary stages of the
candidate YSOs, we fit the spectral energy distributions of 44 sources, which led to
the identification of 14 Class I, 27 Class II and 3 Class III YSOs. The spatial distribu-
tion of the classified YSOs at different evolutionary stages presents a spatiotemporal
gradient, which is consistent with a scenario of sequential star formation. On the other
hand, Herschel PACS observations toward the interface between S155 and the ambi-
ent molecular cloud disclose an arc-shaped dust layer, the origin of which could be
attributed to the UV dissipation from early type stars, e.g. HD 217061, in S155. Four
dusty cores were revealed by the Herschel data, which hints at new generations of star
formation.

Key words: ISM: H II regions — stars: formation — stars: pre-main sequence —
infrared: stars

1 INTRODUCTION

Cepheus (Cep) OB3 is a very young association at a distance of about 800 pc from the Sun (Moreno-
Corral et al. 1993). It covers a region from 22h46m00s to 23h10m00s in right ascension and from
+61◦ to +64◦ in declination. It is mainly composed of two subgroups: the older, Cep OB3a, the
largest projected dimension of which is about 17 pc, and the younger, Cep OB3b, more compact
and closer to the Cep molecular cloud (Pozzo et al. 2003). The Cep OB3 association has always
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Fig. 1 Hα narrow band image covering 30′×30′ of the S155 and its nearby region. Cep B, the hottest
component of the Cep molecular cloud, is located in the center of the field. Cep OB3b, the younger
subgroup of the Cep OB3 association, lies to the northwest. The interface between the molecular
cloud and Cep OB3b is delineated by the H II region, S155. The exciting star HD 217086 and the
illuminating star HD 217061 are labeled. North is up; east is to the left.

been considered to be a very good example of sequential star formation that occurs over a large
region, consistent with the model of Elmegreen & Lada (1977), where supernova remnants and
stellar winds of an older stellar cluster compress the ambient clouds and trigger the formation of a
second generation of stars (Sargent 1979).

The interface between Cep OB3b and the Cep molecular cloud is clearly delineated by the
optically bright H II region Sharpless 155 (S155, see Fig. 1), where neutral material is ionized and
heated by the radiation of the O7 star HD 217086 and the illuminating star, HD 217061 (Lynds &
Oneil 1986). Both of them belong to the youngest generation of the Cep OB3b association (Panagia
& Thum 1981). The photodissociation region (PDR) at S155 is favorably oriented to reveal the
progression of star formation. Studies in the near-infrared (Moreno-Corral et al. 1993; Testi et al.
1995), CO (Minchin et al. 1992), far-infrared and the radio continuum (Felli et al. 1978; Testi et al.
1995) have revealed a few young stellar objects (YSOs) embedded in the Cep cloud behind the PDR.
Sources with high extinction have been detected on the edge of the Cep molecular cloud. They may
represent a third generation of star formation triggered by the expansion of the H II region. This
scenario of triggered star formation has been recently strengthened by Getman et al. (2006, 2009)
with the Chandra X-ray surveys and Spitzer archived data.

In this paper, we present and discuss the scenario of sequential, triggered star formation in S155
and its nearby region based on 2MASS, WISE and the Herschel PACS data. The surface density
distribution of sources in the 2MASS Point Source Catalog (PSC) demonstrates the existence of
compact clusters of pre-main sequence stars (PMSs). The WISE photometric data help to remove
contaminants and fit spectral energy distributions (SEDs), and data from the Herschel Photodetector
Array Camera and Spectrometer (PACS) present cold dusty cores which hint at new generations of
star formation.

In Section 2, we present optical imaging of S155 as well as details of the retrieval of archival
2MASS and WISE data. In Section 3, we discuss the spatial distribution of the subclusters toward
S155. SED classification of the sample sources follows in Section 4. The derived results are dis-
cussed in Section 5 and summarized in Section 6.
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2 DATA ACQUISITION AND ANALYSIS

2.1 Narrowband Imaging

S155 was observed with the MOSAIC camera on the Mayall 4-meter telescope at Kitt Peak National
Observatory (KPNO). MOSAIC is an optical camera consisting of eight 2048×4096 CCD detectors
arranged to form a 8192×8192 array with 35–50 pixel wide gaps between the CCDs. With a scale
of 0.26′′ pixel−1, the field of view is about 36′ × 36′. To fill in the bad columns and gaps, all
observations are completed in a five-exposure dither pattern with offsets of 100 pixels.

Observations toward S155 were obtained on 2009 September 9 with the Hα (k1009) , [SII]
(ha16, H-alpha+16 nm, k1013) and “Nearly-Mould” I (MOSAIC filter k1005) filters, whose central
wavelengths/FWHMs are 6574.74/80.62, 6730.72/81.1 and 8204.53/1914.59 Å, respectively. Five
300 sec exposures were obtained in Hα and [SII], and five 180 sec exposures were obtained in I .

2.2 2MASS JHKS Photometry

Infrared (IR) sources in the field of S155 were found using archival data from the 2MASS PSC.
To ensure the reliability of the extracted sources, we employed the following strict requirements in
the sample selection, which are revised based on the criteria presented by Li & Smith (2005): (1)
[JHKS ]−cmsig ≤ 0.1 (corrected JHKS band photometric uncertainty less than or equal to 0.1
mag) (2) KS−snr > 15 (KS band “scan” signal-to-noise ratio greater than 15).

2.3 WISE Photometry

The Wide-field Infrared Survey Explorer (WISE) is a NASA medium-class explorer mission,
launched on 2009 December 14 (Wright et al. 2010; Jarrett et al. 2011). WISE mapped the en-
tire sky in four bands simultaneous centered at 3.4, 4.6, 12, and 22 µm (W1, W2, W3, and W4)
with 5σ point-source sensitivities of approximately 0.08, 0.1, 1 and 6 mJy respectively (Koenig et al.
2012).

In this paper, the sample of sources with excessive emission that are selected based on the
2MASS data is cross-identified with the WISE All-Sky Source Catalog using the simple positional
correlation method with a 3′′ search radius (Koenig et al. 2012). The following sample selection
criterion was employed to guarantee the reliability of the WISE data in use and to allow a rigorous
analysis. Only sources with certain detection in all four bands (W1, W2, W3sigmpro ≤ 0.1 and
W4sigmpro ≤ 0.5) were considered.

3 CLUSTERING OF STAR FORMATION IN S155

Figure 1 shows the Hα image of a 30′ × 30′ region surrounding S155. The bright portion delineated
with a green line is the H II region which is the interface between the Cep B molecular cloud and
the association Cep OB3b. In this section, we will explore the 2MASS sources in the field shown in
Figure 1.

3.1 Color-color Diagram

In the target region, the 2MASS database contains more than ten thousand photometric detections.
We narrowed down the catalog to 4481 sources using the selection criteria mentioned in Section 2.

The 2MASS JHKS color-color (C-C) diagram has been widely used to select sources with ex-
cessive IR emissions. Figure 2 shows the C-C diagram for S155. All the 2MASS sources that match
our criteria are put into the JHKS C-C diagram and denoted as dots. We identified 217 objects
as YSO candidates because they are located below the right line of the reddening band for normal
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Fig. 2 (J − H) vs. (H − KS) C-C diagram of S155. The sample sources are denoted as dots.
Selected IR sources with excessive emission are labeled in red. Black solid lines represent the loci of
the MS dwarfs and giant stars (Bessell & Brett 1988). Two parallel dashed lines define the reddening
band for normal stars. The arrow shows a reddening vector of Av = 5 mag (Rieke & Lebofsky
1985). The left dotted line indicates the locus of a dereddened T Tauri star (Meyer et al. 1997) and
the boundary of its reddening band. The right dotted line indicates the locus of a dereddened HAeBe
(Lada & Adams 1992) and the direction of its reddening. Crosses were over plotted with an interval
corresponding to 5 mag of visual extinction.

stars and H −KS > 0.3 in the C-C diagram. Those sources are selected because they possess in-
trinsic color excesses likely originating from the emission of circumstellar dust, commensurate with
their embedded nature. The color distinction helps to eliminate foreground field stars and narrow the
sample of YSO candidates.

3.2 Surface Density Distribution

Shown in Figure 3(a) is the surface density map of all validly detected 2MASS sources in the targeted
region. The irregular distribution of sources is prominently visualized. There is a cavity in the center
and an enhancement in the top-right corner. This prominently dense region is labeled with a large
red circle and has the exciting star HD 217086 enclosed. There are about 12 sources in 0.75×0.75
arcmin2 at the densest region, which coincides with the location of Cep OB3b. However, the structure
of the H II region is not revealed in this panel.

In Figure 3(b), the spatial distribution of the YSO candidates, three of the densest regions are
revealed. Combined with the trichromatic image from the Mayall 4-meter telescope at KPNO pre-
sented in panel (c), the three subclusters all surround the Cep OB3b region, likely triggered by the
stellar winds from those OB stars. Compared to subclusters B and C, subcluster A corresponds to
the bright rim marked in panel (c), and is more compact and brighter, which may contain younger
star formation activity.
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Fig. 3 (a) Surface density distribution of the 2MASS sources toward S155. The densest region at the
top right corner marked with a large red circle is consistent with the position of Cep OB3b, and the
asterisk indicates HD 217086 (R.A. = 22h56m47.19s, Dec. = +62◦43′37.64′′ (J2000)). The color
bar indicates the number of sources in every 0.75×0.75 arcmin2 grid square. (b) Spatial distribution
of the 217 2MASS sources with excessive emission. Red circles mark the three densest regions of
YSO candidates, which harbor active star formation. (c) Trichromatic image of S155 generated from
“Nearly-Mould” I (blue), [SII] (green) and Hα (red) band image observed with the Mayall 4-meter
telescope at KPNO. The red asterisk indicates the main exciting source HD 217086.

4 IDENTIFICATION AND CLASSIFICATION OF SOURCES WITH EXCESS EMISSION
IN S155

4.1 Selection of YSOs based on WISE Photometry

Koenig et al. (2012) have developed a scheme to identify YSOs based on WISE colors and magni-
tudes. With this scheme, contaminants can be removed and YSO candidates can be roughly classi-
fied. Contaminants arise from non-YSO sources, including star-forming galaxies, broad-line active
galactic nuclei, unresolved knots of shock emission from outflows colliding with materials in cold
clouds, planetary nebulae and asymptotic giant branch stars (Koenig et al. 2012). YSOs can be clas-
sified into the canonical categories of Class I and Class II, with supplemental categories of “deeply
embedded sources” (added to the Class I tallies) and “transition disks” (objects with optically thick
excess emission at long wavelengths and little to no excess at short wavelengths, Strom et al. 1989).
After being cross-identified with WISE data, 55 sources remain in the sample of YSO candidates.
Based on this scheme, 11 contaminants were removed and 44 were classified as YSOs.
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4.2 Classification based on SED Fitting

To more accurately determine their evolutionary status, the SEDs of the 44 YSOs are fitted. Robitaille
et al. (2006) developed a grid of 200 000 YSO models to fit the SED from optical to millimeter wave-
lengths. Those models span a wide range of evolutionary stages for different stellar masses. They
also provide a linear regression tool, by which we can select all model SEDs that fit the observed
SED better than a specified χ2 (Robitaille et al. 2006).

Lada (1987) developed a widely used classification scheme for YSOs, based on the “four stage”
star formation scenario proposed by Shu et al. (1987). With an evolutionary sequence from early
type to late type, YSOs were classified into Class I to III, primarily based on their SEDs. Robitaille
et al. (2006) presented a classification scheme that refers to the actual evolutionary stage of the
object based on the physical properties. However, in view of the differences between observable and
physical properties, we primarily refer to the ages fitted by the tool and the slope of its near/mid-
IR SED. Class I sources refer to objects whose Age≈ 105 yr and Slopenear/mid−IR > 0, Class II
sources refer to Age≈ 106 yr and Slopenear/mid−IR ≤ 0 and Class III is for objects whose SED is
similar to a black body spectrum.

Multi-wavelength online archived data are used for SED fitting. In addition to WISE and 2MASS
PSC data, we used: 1) IRAC and MIPS photometry at 3.6, 4.5, 5.8, 8 and 24 m for a few of the
sources; 2) the far-IR IRAS Point Sources photometry at 12, 25, 60 and 100 µm; 3) the mid-IR A
(8.28 µm), C (12.13 µm) and D (14.65 µm) provided by the MSX6C IR PSC, and S9W (9 µm) and
L18W (18 µm) provided by the AKARI IRC PSC; 4) BVR photometry from the Naval Observatory
Merged Astrometric Dataset (NOMAD). As a result, SEDs are fitted with a photometric catalog over
a large wavelength range. The PMS nature and evolutionary status of all the YSO candidates have
been confirmed and corrected by results of the SED fittings (Table 1). Figure 4 illustrates the SED
of the Class I sources in the sample.

5 DISCUSSION

5.1 Sequential and Triggered Star Formation Around S155

In this work, we provide new additional evidence to support a scenario of sequential and triggered
star formation in S155. Figure 5 presents the Hα image of S155, on which the sample sources
classified based on SEDs are overlaid with different symbols. The spatial distribution of the classified
sources reveals a dramatic spatiotemporal gradient: younger stars (Class I sources) are clustered in
the H II region S155, while older stars (Class II and Class III sources) are dispersed on the other
side of the primary ionizing star HD 217086. Of the considered locations of three subclusters in
Figure 3, region A is indeed younger and more compact than the other two. Furthermore, most of
the identified Class I and Class II sources are located along the edge of the molecular cloud. All these
characteristics are consistent with a triggered nature of star and cluster formation in this region.

5.2 New Generations of Star Formation

To further investigate the interstellar materials within the molecular cloud, Herschel PACS (Poglitsch
et al. 2010) images of a region outlined in Figure 5 were employed. The left panel of Figure 6
presents the composite image of this target region, which was compiled with the PACS 160 µm
(red), 70 µm (green) and WISE W3 (blue) imaging data. It is evident that the dark edge of the
molecular cloud in the DSS-2 red band image (left panel in Fig. 6) is bright in emission in the far-IR.
This indicates the existence of a large amount of cold dust and star formation activity. The overlaid
contours generated based on the Herschel PACS image indicate the presence of four far-IR cores.
Among those bright cores, core “a” is spatially consistent with the location of a dense core in the
Cep B molecular cloud. Behind this dense core, an arc-shaped bright layer surrounds it and faces
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Fig. 4 Results of the SED fitting for the sample sources. The black dots show the measured fluxes
currently available. The solid black curve represents the best model fitting of the data points with
the smallest χ2. The gray curves indicate the other potential model fitting results with χ2/N −
χ2

best/N< 3. The dashed curve describes the photosphere that is used as the input for the radiative
transfer code.
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Table 1 Photometry and Classification of YSO Sample Sources

ID R.A.(J2000.0) Dec.(J2000.0) J H KS W1 W2 W3 W4 Md Class
(h m s) (◦ ′ ′′) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (M¯) SEDs

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1a 22 56 25.74 62 37 07.0 12.739±0.021 11.754±0.022 11.122±0.02 10.493±0.026 9.993±0.023 6.973±0.019 3.539±0.037 0.72 I
2b 22 56 39.30 62 38 15.0 13.632±0.019 12.397±0.022 11.648±0.02 10.556±0.024 9.833±0.02 6.115±0.019 1.623±0.027 1.16 I
3a 22 56 45.65 62 40 59.1 14.166±0.03 12.599±0.021 11.651±0.018 10.265±0.027 9.514±0.022 6.552±0.039 3.117±0.064 0.73 I
4a 22 56 59.85 62 36 20.8 14.512±0.033 12.769±0.023 11.744±0.018 9.765±0.029 9.084±0.021 4.605±0.017 3.077±0.161 0.8 I
5a 22 57 02.20 62 38 25.1 14.182±0.052 11.868±0.039 9.453±0.019 6.48±0.024 4.426±0.022 0.473±0.022 –1.2±0.007 3.01 I
6a 22 57 05.94 62 38 18.0 11.244±0.02 10.316±0.021 9.713±0.016 7.329±0.01 6.514±0.009 3.201±0.075 0.385±0.023 2.48 I
7a 22 57 06.87 62 44 00.8 13.071±0.022 11.949±0.021 11.256±0.018 10.3±0.023 9.806±0.02 8.661±0.077 4.034±0.06 0.73 I
8a,c 22 57 11.54 62 38 13.6 13.827±0.026 11.937±0.02 10.745±0.016 9.22±0.033 8.537±0.032 5.146±0.095 0.497±0.025 2.08 I
9 22 57 28.67 62 28 54.1 15.08±0.052 14.348±0.051 13.875±0.063 11.98±0.024 11.177±0.022 6.837±0.018 4.25±0.026 I
10 22 57 35.03 62 42 39.9 15.559±0.067 14.903±0.076 14.154±0.066 13.929±0.033 13.174±0.034 10.089±0.06 6.502±0.081 I
11 22 57 56.81 62 30 56.2 15.637±0.069 14.27±0.053 13.364±0.042 11.779±0.029 11.043±0.035 7.302±0.086 4.967±0.066 I
12 22 59 16.17 62 24 15.4 12.171±0.021 11.293±0.031 10.453±0.021 8.836±0.023 8.177±0.02 6.184±0.034 3.313±0.038 I
13 23 00 01.24 62 46 19.9 15.351±0.061 14.388±0.071 13.718±0.055 11.884±0.03 10.977±0.031 7.042±0.018 4.299±0.031 I
14 22 59 37.21 62 42 46.3 15.523±0.067 12.327±0.032 10.545±0.02 9.4±0.022 8.932±0.019 7.167±0.029 4.097±0.026 I
15 22 55 22.49 62 28 25.1 14.19±0.026 13.072±0.025 12.331±0.023 11.064±0.022 10.494±0.021 8.215±0.057 6.307±0.08 II
16 22 55 38.15 62 36 06.3 15.055±0.037 13.763±0.037 12.845±0.023 11.636±0.023 10.986±0.02 9.105±0.032 7.077±0.094 II
17a 22 55 55.00 62 44 45.8 15.558±0.072 13.994±0.039 13.071±0.028 11.685±0.024 10.947±0.021 8.574±0.028 6.336±0.063 0.25 II
18a 22 56 23.57 62 41 32.6 13.377±0.025 12.286±0.028 11.606±0.023 10.433±0.026 9.916±0.02 7.622±0.022 4.803±0.035 0.53 II
19 22 55 21.78 62 37 53.5 12.693±0.019 11.381±0.021 10.442±0.018 9.427±0.023 8.575±0.019 6.197±0.016 4.266±0.024 II
20 22 55 25.89 62 32 53.8 12.546±0.019 11.599±0.02 10.962±0.014 10.174±0.023 9.626±0.021 7.224±0.018 5.072±0.03 II
21a 22 55 37.45 62 41 28.0 12.567±0.027 11.249±0.023 10.468±0.018 9.129±0.023 8.399±0.018 6.546±0.012 4.828±0.028 1.81 II
22 22 55 37.88 62 36 47.5 15.666±0.066 14.362±0.053 13.597±0.039 12.599±0.025 11.958±0.023 10.416±0.068 7.77±0.185 II
23b 22 55 39.40 62 37 39.0 14.077±0.03 12.97±0.032 12.286±0.022 11.293±0.023 10.676±0.021 9.058±0.03 6.696±0.065 0.61 II
24b 22 55 40.87 62 38 30.7 15.758±0.072 14.584±0.067 13.876±0.052 12.829±0.026 12.143±0.025 10.351±0.057 7.986±0.232 0.24 II
25b 22 55 44.17 62 37 53.8 15.208±0.05 14.239±0.052 13.463±0.034 12.424±0.025 11.737±0.023 10.348±0.06 7.507±0.135 0.25 II
26b 22 55 59.56 62 37 57.2 14.818±0.039 13.946±0.039 13.34±0.039 12.581±0.026 12.051±0.024 10.195±0.057 6.517±0.07 0.28 II
27a 22 56 02.81 62 45 13.7 13.338±0.024 12.282±0.023 11.631±0.02 10.705±0.023 10.09±0.02 8.066±0.026 6.097±0.066 0.51 II
28 22 56 07.67 62 21 48.2 10.44±0.024 9.47±0.024 8.431±0.017 6.931±0.034 6.09±0.024 2.989±0.014 1.149±0.013 II
29a 22 56 07.98 62 41 45.1 13.069±0.019 11.86±0.019 11.064±0.018 10.107±0.023 9.351±0.02 7.274±0.02 5.313±0.036 0.93 II
30a 22 56 13.18 62 35 33.1 11.805±0.019 10.781±0.019 10.122±0.017 8.994±0.022 8.47±0.02 6.576±0.017 3.987±0.028 1.88 II
31b 22 56 39.80 62 45 59.4 15.325±0.06 14.305±0.06 13.684±0.06 12.805±0.027 12.277±0.025 10.38±0.08 8.109±0.228 0.25 II
32b 22 57 01.50 62 47 20.3 14.67±0.04 13.309±0.033 12.445±0.027 11.258±0.023 10.569±0.021 8.373±0.034 6.079±0.067 0.6 II
33a 22 57 13.47 62 35 32.2 13.421±0.026 11.508±0.023 10.187±0.016 8.784±0.026 7.982±0.023 5.662±0.099 4.387±0.465 2.84 II
34a,c 22 57 14.77 62 47 03.8 12.818±0.022 11.453±0.02 10.617±0.017 9.895±0.022 9.382±0.02 6.934±0.019 4.607±0.04 1.57 II
35a 22 57 27.02 62 41 07.4 12.202±0.019 10.925±0.02 10.019±0.016 9.735±0.023 8.912±0.02 6.696±0.018 3.844±0.023 2.29 II
36 22 57 47.21 62 25 40.7 14.49±0.032 13.241±0.026 12.48±0.023 11.76±0.025 11.234±0.025 8.938±0.037 7.131±0.165 II
37 22 58 11.47 62 23 35.8 13.438±0.023 12.387±0.021 11.729±0.019 11.022±0.024 10.583±0.022 8.613±0.067 6.042±0.053 II
38 22 58 42.47 62 22 33.7 10.421±0.021 9.569±0.028 8.874±0.019 7.907±0.024 7.279±0.019 5.103±0.016 3.749±0.032 II
39 22 59 13.91 62 27 01.8 12.41±0.019 11.91±0.028 11.551±0.018 11.344±0.025 11.252±0.027 8.103±0.054 5.701±0.161 II
40 22 59 14.04 62 19 47.0 15.516±0.06 13.898±0.04 12.881±0.03 11.844±0.024 11.271±0.021 8.825±0.042 6.701±0.067 II
41 23 00 13.35 62 18 28.5 14.911±0.033 14.067±0.045 13.544±0.038 13.171±0.031 13.104±0.038 9.979±0.071 8.148±0.184 II
42 22 55 26.17 62 39 34.0 14.571±0.032 13.659±0.032 13.062±0.03 12.569±0.024 12.183±0.025 10.505±0.084 8.508±0.277 III
43 22 55 28.76 62 39 44.9 14.809±0.043 13.883±0.036 13.231±0.032 12.273±0.024 11.768±0.023 10.341±0.075 8.83±0.412 III
44a 22 56 17.49 62 40 11.6 9.894±0.018 9.2±0.019 8.756±0.017 7.888±0.024 7.161±0.02 5.904±0.017 4.571±0.031 3.3 III

Notes: a: Sources detected by Getman et al. (2006). b: Sources detected by Getman et al. (2009). c: Sources detected by
Moreno-Corral et al. (1993). d: From the results of Getman et al. (2006) and Getman et al. (2009).

HD 217061. Its origin could be attributed to the compression from the feedback of HD 217061 to the
molecular cloud. Based on their distribution and the other three cores, we infer that new generations
of star formation are going on in the edge of the molecular cloud, and the morphology of the bright
part is affected by both the illuminating star HD 217061 and the dense core.

Based on this evidence, the scenario of the sequential and triggered star formation in the whole
S155/Cep OB3b region is clear. Due to the influence of Cep OB3a, the first generation of OB stars
was born in Cep OB3b, which contains HD 217086 and HD 217061. Then the wind originating from
these stars compressed the surrounding cloud to trigger the second generation of stars (regions A, B
and C marked in Fig. 3). In the eastern part of Cep OB3b, a bright arc of nebulosity was produced
due to the Cep molecular cloud, and defined the interface between the S155 H II region and the
Cep B molecular cloud (Pozzo et al. 2003). As the surface of the cloud is being eroded, primarily
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Fig. 5 Distribution of YSOs classified based on SEDs. Class I, II and III sources are indicated
with red circles, green boxes and magenta diamonds, respectively. The yellow asterisks indicate
HD 217086 (upper) and HD 217061. Cyan dashed circles signify the three subclusters marked in
Figure 3. The magenta circle is the location of the dense core in the Cep B molecular. The Herschel
PACS image region is outlined in yellow.
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Fig. 6 Left: Color composite image of S155 and its nearby region in Herschel PACS 160 µm (red),
70 µm (green) and WISE W3 12 µm (blue). Right: DSS 2 red band image of the target region. Green
contours in both images are generated from the Herschel PACS image in the 160 µm band.

by the illuminating star HD 217061, the cloud’s edge moves eastward across the observer’s field of
view, with the third generation stars emerging from the obscuring molecular cloud (bright cores are
presented in Fig. 6).

6 SUMMARY

We present a comprehensive study of sequential and triggered star formation toward the H II region
S155. The sample of sources with excessive emission are selected based on archived 2MASS data,
which is then cross-identified with the WISE PSC. SED fittings are employed to further classify the
IR sources. In the target region, we identify 14 Class I, 27 Class II and 3 Class III sources, 20 of
which are newly discovered.
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The spatial distribution of the sources with excessive IR emission selected based on their
2MASS colors reveals the existence of three subclusters in this region, which may have a triggered
origin due to their spatial distribution with respect to the massive cluster Cep OB3b. Compared with
the other two subclusters, region A is spatially associated with the brightest part of S155 and harbors
the most Class I sources, which supports the conclusion that region A might be younger than the
other two regions. This is supported by the observation that it is located on the interface between
S155 and the Cep B molecular cloud. Based on the spatial distribution of the classified YSOs, all
Class I sources are found to be located within S155, while the Class II sources are distributed on the
outer edges of the HII region, which suggests a scenario of sequential and/or triggered star formation
in this region. Furthermore, four far-IR cores and a bright arc were discovered by the Herschel PACS
data, which provide evidence for new generations of star formation.
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