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Instrument Specification

u 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

• Paα emission line survey of the whole Galactic plane.

• Cosmic Infrared Background (CIB) observation in NEP & SEP.



1. Observation data



Observation Data

u MIRIS Paα Galactic Plane Survey (MIPAPS)

+ 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 602 orbit data.

1.1

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) (preliminary)



u l = +280°to  +350°

Top : Hα image (Finkbeiner, 2003)

Middle : MIRIS Paα image

Bottom : SFD E(B-V) dust image (Schlegel+ 1998)

Observation Data1.1



u l = +050°to  +110°

Top : Hα image (Finkbeiner, 2003)

Middle : MIRIS Paα image

Bottom : SFD E(B-V) dust image (Schlegel+ 1998)

Observation Data1.1



u Pointing observations

+ 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).

1.2

Positions of Paα pointing observations on Hα all sky map

Observation Data



2. Status of data reduction



2.0

u Flux calibration

+ Point sources, Extended sources, Check PAAL/PAAC PSF radial profile.

+ Check detector-counting variation.

u Edge-shadowing by filter-wheel position offset

+ Check the status of affected data.

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

u Background increment & contamination features by stray light

+ Check the degree of background increment by Moon.

+ Check and correct on individual data analysis.

u Stellar continuum subtraction

+ PSF estimation (by StarFinder) and PSF matching (by Photutils).

+ Mask and fill by using point source catalog.

+ Find more effective method.

+ For the whole plane image.

Status of data reduction Green : completed
Orange : ongoing



u Flux calibration

+ MIRIS sources : extraction and aperture photometry (ADU/sec) by SExtractor.

+ 2MASS sources : H<7 & K<7 from 2MASS point source catalog.

à Matching sources : 16676 (PAAL), 15344 (PAAC) from the whole Galactic plane.

+ Estimate mJy flux at MIRIS PAAL/PAAC from 2MASS H & K magnitude (interpolation).

+ Obtain calibration factor from ADU/sec to mJy by linear fitting. 

à PAAL : 24.5, PAAC : 14.8.

2.1 Status of data reduction

Observed flux (ADU/sec) vs. Estimated flux (mJy)



u Flux calibration

+ Effects by detector-counting variation or unknown factors.

• Why is PAAC background much larger than PAAL background around GC?

• Why is MIRIS ADUs more under-estimated for brighter pixels, PAAC?

+ Need to work

• Find the cause and correct.

2.1 Status of data reduction

Paα emission line (PAAL-PAAC) image (10-19 W/m2/arcsec2) (preliminary)



u Edge-shadowing by filter-wheel position offset

+ Check the status of affected data.

• MIPAPS : total 602 orbit data (~30%) were affected.

>50% dimmed (143 orbits), 20-50% dimmed (203 orbits), <20% dimmed (256 orbits).

• Pointing observations : total 3 target data were affected.

<45% dimmed (Rho Ophiuchus), <20% dimmed (LMC, Zeta Ophiuchus)

+ Need to work

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

2.2 Status of data reduction



3. Scientific analysis : Comparison with 

IPHAS Hα data in Cepheus (Q2)



3.1

u Isaac Newton Telescope (INT) Photometric Hα Survey (IPHAS)

+ The 2nd data release : the first quality-controlled and globally calibrated data (Barentsen+ 2014).

Data : IPHAS Hα



3.1

u Previous observations of H II regions

+ Ionized Hydrogen gas : Hα, radio recombination line (RRL), radio continuum.

+ PAHs and/or VSGs : ~10 ㎛ MIR.

+ VSGs or BGs : ~20 ㎛ MIR.

u WISE catalog of Galactic H II regions (Anderson+ 2014)

+ WISE has sufficient sensitivity (6 mJy at 22 ㎛) to detect the MIR emission from H II 

regions located anywhere in the Galactic disk.

+ The most complete catalog : total 8399 sources (WISE 12 ㎛ + 22 ㎛)

• Known (1524) : hydrogen recombination line (Hαor RRL) detected.

• Candidate (1986) : radio continuum detected, but no Hαor RRL detected.

• Group (650) : overlapped with other Known sources.

• Radio quiet (4124) : no radio, Hαor RRL detected (only 10㎛ & 20㎛ MIR detected).

Deharveng+ 2010

Data : WISE H II region catalog



u Cepheus region (l = 96-116°)

+ Free from the filter-wheel offset and detector-counting variation effects.

+ No large background increment of Lunar/Earth stray light.

+ Moderately bright Paα features. 

u WISE H II region sources

+ 49 Known, 50 Candidate, 21 Group, 92 Radio quiet.

u MIPAPS Paα sources

+ 35 large features, 32 point-like blobs.

• Visual inspection for Paα & Hα detections à Scientific potential of MIPAPS Paα data.

• Photometry of Paα & Hα fluxes à Estimations of dust extinction, distance-spectral type.

• E(B-V) maps from Paα to Hα ratio à Morphological information.

3.1 Cepheus region



u Continuum-subtracted Paα mosaic images from MIPAPS

+ Use 14 fields data (PAAL, PAAC filters) : flux-calibrated by comparing 2MASS point source catalog.

3.2

MIPAPS Paα image (10-19 W/m2/arcsec2)

Mosaic images in Cepheus



u Continuum-subtracted Hα mosaic images from IPHAS

+ Use 7840 fields data (halpha, r filters) : 15 pixel binning (pixel size = 4.9 arcsec).

3.2

IPHAS Hα image (10-19 W/m2/arcsec2)

Mosaic images in Cepheus



u Continuum-subtracted Hα mosaic images from IPHAS

+ Comparison with the previous Hα image (Finkbeiner 2003).

3.2

IPHAS Hα image
(10-19 W/m2/arcsec2)

Finkbeiner’s Hα image 
(10-19 W/m2/arcsec2)

Mosaic images in Cepheus



u 49 Known, 50 Candidate, 21 Group, 92 Radio quiet

WISE H II region sources3.2

MIPAPS Paα image (10-19 W/m2/arcsec2)



u Results of visual inspection & flux photometry

3.2

49 Known sources                                                             50 Candidate sources
radius (arcsec), intensity (10-19 W/m2/arcsec2), flux (10-14 W/m2)

WISE H II region sources



u Results of visual inspection & flux photometry

3.2 WISE H II region sources

21 Group sources                                                          92 Radio quiet sources
radius (arcsec), intensity (10-19 W/m2/arcsec2), flux (10-14 W/m2)



u 35 large features, 32 point-like blobs

+ Point-like blobs : define 24 detections by visual inspection and 6 detections by known catalogs.

MIPAPS Paα sources3.2

MIPAPS Paα image (10-19 W/m2/arcsec2)



u Results of visual inspection & flux photometry

3.2 MIPAPS Paα sources

35 large features 32 point-like blobs

radius (arcsec), intensity (10-19 W/m2/arcsec2), flux (10-14 W/m2)



u WISE H II region sources

+ 49 Known sources.

• MIPAPS Paα detections : 42, IPHAS Hα detection : 44.

• Only IPHAS Hα detection : 5 (overlapped with other sources).

+ 50 Candidate sources.

• MIPAPS Paα detections : 25, IPHAS Hα detection : 26.

• Only MIPAPS Paα detection : 5 (high extinction).

• Only IPHAS Hα detection : 7 (small size, overlapped with other sources).

+ 21 Group sources.

• MIPAPS Paα detections : 16, IPHAS Hα detection : 18.

• Only IPHAS Hα detection : 4 (small size, overlapped with other sources).

+ 92 Radio quiet sources.

• MIPAPS Paα detections : 6, IPHAS Hα detection : 23.

• Only MIPAPS Paα detection : 1 (high extinction).

• Only IPHAS Hα detection : 18 (small size, overlapped with other sources).

à MIPAPS Paα data are expected to identify >1000 candidates as H II regions for the whole plane.

3.3 Scientific potential of MIPAPS Paα data



3.3 Scientific potential of MIPAPS Paα data

u MIPAPS Paα sources

+ 35 Large features : 13 have no corresponding known sources.

+ 32 Point-like blobs : 14 no counterparts, 3 PNe, 6 WRs, 9 emission-line stars (including 5 Herbigs).

MLF30 & MLF31                                                                MPB05

Upper : MIPAPS Paα, IPHAS Hα
Lower : WISE 12 ㎛ (blue) + 22 ㎛ (red), CGPS radio continuum



u MIPAPS-IPHAS E(B-V)

+ Radiative recombination of Hydrogen (from Draine, Physics of the interstellar and intergalactic medium).

+ Assuming Case B & T=104 K (general H II region), observed Paα/Hα values give E(B-V).  

Estimations of dust extinction, distance, spectral type3.3

MIPAPS-IPHAS E(B-V) vs. source position (l, b), size, distance 



u MIPAPS-IPHAS E(B-V) (for WISE Known sources)

+ Comparison with other 3D dust extinction data.

3.3

MIPAPS-IPHAS E(B-V) 
vs. IPHAS E(B-V) vs. Pan-STARRS1-2MASS E(B-V) (Green+ 2015) 

Estimations of dust extinction, distance, spectral type



u Distance-Spectral type of ionizing source (for WISE Known sources)

+ If the distance is known, intrinsic total flux of Paα(or Hα) can be calculated. (à Lyc photon flux)

+ Lyman continuum photon fluxes as a function of spectral types (Martins+ 2005). 

3.3

Distance vs. Estimated spectral type of ionizing sources 

Estimations of dust extinction, distance, spectral type



u WK05 (Sh2-131)

+ Clumpy high Paα regions : due to dust extinction by foreground local clouds.

+ Diffuse high Hα regions : due to dust scattering.

3.3

MIPAPS Paα IPHAS Hα MIPAPS-IPHAS E(B-V)

E(B-V) maps from Paα to Hα ratio



u WK05 (Sh2-131)

+ Plot E(B-V) radial profile from the center.  

3.3 E(B-V) maps from Paα to Hα ratio

Radial profile of E(B-V)

E(B-V) map for WK05



u Data release 1 (June, 2017)

+ Cepheus region (Q2) : comparison with WISE, IPHAS.

+ Carina region (Q4) : comparison with WISE, SHS.

u Data release 2 : all data including edge-shadowing correction.

+ The whole Galactic plane : MIPAPS Paα source catalog.

Next plan


