
MIRIS Paα Galactic Plane Survey

Comparison with IPHAS Hα in l = 96°- 116°

il-joong Kim

Korea Astronomy & Space Science Institute



Contents

1. Introduction

1.1. Instrument MIRIS

1.2. MIRIS Paα Data

2. MIPAPS: Comparison with IPHAS Hα in l = 96°- 116°(ApJS in 2018)

2.1. Visual Inspection: Paα, Hα detections

2.2. Photometric Results: E(B-V), Lyman continuum luminosity

2.3. Morphological Results: E(B-V) map of Sh2-131

3. Future Plans for MIPAPS Data



Instrument MIRIS

 MIRIS (Multi-purpose IR Imaging System)

+ The primary payload of the Korean science and technology satellite 3, launched on 2013.

+ Specifications

• Pixel scale: 51.6" × 51.6" 

• Field of view: 3.67°× 3.67°

• Filters: I (1.05 ㎛), H (1.6 ㎛),

Paα line (1.875 ㎛),

Paα dual continuum (1.84 & 1.91 ㎛)

+ Main Goals

• Cosmic Infrared Background (CIB) observation using I and H filters.

• Paα emission line survey of the whole Galactic plane using Paα line filter.

1.1



MIRIS Paα Data

 MIRIS Paα Galactic Plane Survey (MIPAPS) data

+ Cover the whole plane (360°) with the width of -3°< b < +3°.

+ Total 235 fields with the average exposure of ∼20 minutes (per filter).

+ The 1st data release on June, 2017. (http://miris.kasi.re.kr/miris/)

+ Need correction of edge-shadowing (by filter-wheel position offset) for l = -30°to 95°.

Top : Paα line filter (PAAL) image (mJy/arcsec2)

Middle : Paα dual continuum filter (PAAC) image (mJy/arcsec2)

Bottom : Paα emission line (PAAL-PAAC) image (10-19 W/m2/arcsec2)
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 Pointing observation data

+ Cover 19 targets (total 26 fields) located away from the Galactic plane. 

• Nearby H II regions: M42, Rosette nebula, Lambda Orionis, California nebula, IC434, 

Barnard Loop, Gum nebula, Spica nebula, Zeta Ophiuchus.

• Star-forming clouds: Rho Ophiuchus, BFS11-B, Perseus cloud, NGC1579, Mon R2 cloud.

• Nearby galaxies: M31, SMC, LMC, NGC5457.

• North eclipse pole (NEP).
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Positions of Paα pointing observations on Hα all sky map

MIRIS Paα Data



 The Cepheus region in outer Galaxy (l = 96°- 116°)

+ WISE H II region sources (80): 27 Known, 39 Candidate, 12 Group, 2 Radio Quiet.

+ Unique MIPAPS Paα sources: 29 extended sources, 18 point-like sources.

2 MIPAPS: Comparison with IPHAS Hα in Cepheus

Continuum-subtracted MIPAPS Paα mosaic image Continuum-subtracted IPHAS Hα mosaic image



 WISE H II region sources (Anderson+ 2014)

+ Total 8399 sources based on MIR morphology: 22㎛ (heated dust) surrounded by 12㎛ (PAH).

+ Known: hydrogen recombination line (Hαor RRL) detected.

+ Candidate: radio continuum detected, but no Hαor RRL detected.

+ Group: spatially associated with known H II region complexes.

+ Radio Quiet: no counterparts at radio, Hα and RRL; only MIR detected.

 Visual inspection for 212 WISE H II region sources in l = 96°- 116°

+ Newly identified 90 sources as true (Known) H II regions (53 sources detected at Paα).

+ Paα > Hα when E(B-V) >1.12 but, sources in l = 96°- 116° do not have heavy dust extinction.   

+ MIPAPS Paα data will be more useful in detecting H II regions toward the inner Galaxy.

2.1 Visual inspection



 Unique MIPAPS Paα sources

+ 29 extended sources: 13 have no known counterparts, but all have IPHAS Hα counterparts. 

+ 18 Point-like sources: 3 PNe, 15 emission-line stars (including 6 WRs, 2 Herbig ABs).

※ Three emission-line stars have

diffuse IPHAS Hα features

surrounding the point sources.

2.1 Visual inspection



 Three representative regions for visual inspection

2.1 Visual inspection

Left : MIPAPS Paα

Center : IPHAS Hα

Right : WISE 12 ㎛ (22 ㎛ contours)

WISE H II region sources

Known

Candidate

Radio Quiet

MIPAPS Paα extended sources



 E(B-V) estimation for 78 H II regions (or candidates)

+ Photometry of total Paα and Hα fluxes for 62 WISE H II region sources (22 Known, 30 Candidate, 

9 Group, 1 Radio Quiet) and 16 MIPAPS Paα extended sources.

+ Estimation of E(B-V) by comparing the observed fluxes with case B hydrogen recombination 

spectrum (Draine 2011). 

2.2 Photometric Results



 Paα- Hα E(B-V)

+ Negative and positive correlation with angular size and distance, respectively. 

+ WC51 with high E(B-V) and small distance could be a young ultracompact H II region.

2.2 Photometric Results

E(B-V) vs.

(a) Galactic longitude

(b) Galactic latitude

(c) Angular size of source

(d) Distance to source 



 Comparison of Paα- Hα E(B-V) with other E(B-V)

+ Foster & Brunt (2015): obtained E(B-V) for 103 H II regions from photometry of discrete 

point stars associated with the H II regions.

+ Good agreement within ∼0.4 mag.

+ But, Paα- Hα E(B-V) are systematically lower.

: offset of 0.10-0.23 mag (T=5,000-20,000 K).

+ Paα- Hα E(B-V) were derived from photometry of

extended emissions from ionized hydrogen gas.

 Dust scattering contributes 0.10-0.23 mag to

Paα- Hα E(B-V) from extended sources.

2.2 Photometric Results

Paα- Hα E(B-V) vs.

E(B-V) from Foster and Brunt (2015)



 Estimation of total Lyman continuum (Lyc) luminosity for H II regions

+ Obtain reddening-corrected Paα(or Hα) total flux using the observed fluxes and E(B-V). 

+ Estimation of total Lyc luminosity emitted from ionizing stars (as a function of distance) by 

comparing with case B hydrogen recombination spectrum (Draine 2011).

+ Spectral types corresponding to the Lyc luminosities (Martins+ 2005).

 can constrain either distance or

ionizing spectral type for H II regions,

if we know the other one.

Ex) WK22 (known as Sh2-158)

Parallax distance: 2.7 kpc

Spectrophotometric distance: 2.44 kpc

Kinematic distance: 5.6 kpc

Ionizing stars: O3V and O9V (Russeil+ 2007)

O7V (Lynds & O’Neil 1986)

2.2 Photometric Results



 E(B-V) map of Sh2-131

+ NW part: filamentary features with high E(B-V), which reveal foreground dust clouds.

+ SE part: negative E(B-V) along the outer rim, indicating Hα excess.

 due to dust-scattering halo surrounding H II regions (Seon & Witt 2012).

2.3 Morphological Results

Upper left : MIPAPS Paα

Upper right : IPHAS Hα

Lower : E(B-V)



 Summary 

1. Visual Inspection

+ Newly identified 90 H II region candidates as definite H II regions (53 detected at Paα).

+ Additional 29 extended and 18 point-like sources at Paα.

2. Photometric Results

+ Paα- Hα E(B-V): under-estimation of 0.10-0.23 mag by dust scattering effect. 

+ Total Lyman continuum luminosity: constrains distance & ionizing spectral type for H II regions.

3. Morphological Results

+ High E(B-V) filamentary features: reveal foreground dust clouds.

+ Negative E(B-V) regions: detection of Hα excess by dust scattering effect.

2 MIPAPS: Comparison with IPHAS Hα in Cepheus



 Analysis for data quality and scientific potential

+ The 1st region: Cepheus in outer Galaxy (l = 96°- 116°)  published in 2018.

+ The 2nd region: Carina in inner Galaxy (l = 276°- 296°)  to be submitted in 2019.

 Correction of edge-shadowing effects for l = -30°to 95°

+ Check the status of affected data.

+ Crop or correct for 602 orbit data by using stray light simulations.

 Final goals

+ The whole plane MIPAPS Paα image.

+ The whole plane MIPAPS Paα source catalog.

3 Future Plans for MIPAPS Data
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