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Main drivers of the UWIFE project
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Unbiased imaging surveys of the 
Galactic plane

● broadband infrared surveys, such as 
Glimpse and MIPSGAL, have greatly 
increased our understanding of the Milky 
Way Galaxy
○ Focused on continuum sources, e.g., stars, dust

“We are in the middle of a golden age for surveys 
of our Galaxy” (Binney, 2011)
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Galactic Center : Glimpse & MIPSGAL



Unbiased imaging surveys of the 
Galactic plane

● broadband infrared surveys, such as 
Glimpse and MIPSGAL, have greatly 
increased our understanding of the Milky 
Way Galaxy
○ Focused on continuum sources, e.g., stars, dust

● A narrowband survey can complement 
broadband surveys 
○ focused on emission line objects



Emission Line Objects

● Birth and Death of stars are violent 
processes.

● Shocks are ubiquitous around such a violent 
environment.

● Emission lines are of best tracers of violent 
processes.

e.g., Jets/Outflow 
around YSOs



Lines in NIR band

For the study of our own Galaxy, optical lines 
are limited because of their extinction

The prominent NIR emission lines from the ISM 
(accessible from the ground) 
● Br γ
● H2 - 2.12 μm
● [Fe II] - 1.64 μm



Orion

[FeII] : blue, H2 : red
Image Credit: Gemini Observatory/AURA



H2 & [Fe II]

● H2 lines and [Fe II] lines trace the dense 
molecular and atomic gas associated with 
(massive) stars. 

● They produce a wealth of lines across the 
NIR, allowing us to measure the various gas 
properties (e.g., extinction, excitation T, 
electron density).

● High-spectral resolution spectroscopy 
provides detailed kinematics of the gas



UWISH2
(UKIRT Widefield Infrared Survey for H2)

● Unbiased
● near-infrared, narrow-band (2.12 um H2)
● imaging survey
● of the First Galactic Quadrant (10 < l < 65 ; 

−1.3 < b < +1.3 )



UWISH2
(UKIRT Widefield Infrared Survey for H2)

● Unbiased
● near-infrared, narrow-band (2.12 um H2)
● imaging survey
● of the First Galactic Quadrant (10 < l < 65 ; 

−1.3 < b < +1.3 )
● 720s per pixel

○ This area includes Giant MCs and massive SFR in 
the northern hemisphere.

The survey is completed and the data is available at 
● http://astro.kent.ac.uk/uwish2/

http://astro.kent.ac.uk/uwish2/
http://astro.kent.ac.uk/uwish2/


UWIFE

UKIRT Widefield Infrared Survey for [Fe II]

Led by GEMS0 team in collaboration w/ 
UWISH2 team.

Same region as UWISH2 but with narrowband filter 
centered around [Fe II] 1.64 um

Find All Shocking Sources in the Galaxy
Dynamically Active Regions around (Massive) Stars



UWIFE : current status
● 22 nights of UKIRT in 2012
● 181 tiles (total of 234).



First Light

[Fe II] image of Array 1



First Light : CASU pipeline
Palomar 5m telescopeUWIFE first light



UWIFE : current status
● 22 nights of UKIRT in 2012
● 181 tiles (total of 234).
● planning to complete the survey in 2013.



Obs. Statistics





IRDC in UWISH2



W51A

H2 [Fe II]



Planetary Nebulae

[FeII] from UWIFE survey



UWIFE Data

● Data Processing
○ CASU pipeline
○ Continuum subtraction using/ PSF photometry 

(Yong-Hyun Lee @ SNU)

● Processed Data will be released soon
○ Home Page under construction



Velocity of jet/outflow/shock 
correlates with wavelength

● Observed velocity of outflow correlates with wavelength.
● mm-wavelength CO emission:  a few to ten km s−1
● NIR lines of H2 and [FeII] : several tens of km s−1
● the visual wavelength forbidden and recombination lines 

: tens to hundreds of km s −1
● X-ray emission : > 300 km s−1

There are no perfect tracers of outflows



Complementary Surveys

• IPHAS(Hα)
• UKIDSS GPS (JHK)
• Glimpse, MIPSGAL (Spitzer, mid-IR)
• AKARI/WISE/Planckall sky surveys (mid/far-IR/mm)
• Hi-GAL (HERSCHEL, far IR)
• JPS (JCMT, sub-mm)
• ATLASGAL (APEX, 870μm)
• BGPS (Bolocam, 1.1mm)
• MALT90 (90GHz)
• CORNISH (5GHz, radio)



Scientific Topics w/ UWISH2 & UWIFE
 & other optical/NIR lines

To probe a dynamically active component of 
interstellar medium

● Collective properties of the jets and outflows 
: physics of cloud collapse and star 
fromation in giant molecular clouds. 

● Study of Individual jets and outflows
● Mass-loss history of evolved stars from their 

circumstellar shells.
● Nature of young core-collapse SNRs
● etc.



Luminosity Function of H2 jets 
(Ioannidis & Froebrich, 2012)

● Feedback from jets and outflows is insufficient as a source 
of the turbulent energy. 

● High star formation rate regions like NGC 1333, which seem 
able to locally inject enough momentum to support the cloud 
(Walawender et al. (2005)) are not common in the survey 
area.



Mass Loss of Evolved Massive Stars

Wind vs.  Eruptions?
•  Evolutionary tracks for massive stars depend on adopted 
steady    mass loss rates (e.g., Maeder & Meynet 1994, 
2000, 2003; Heger et al. 2003).
•  Problem: more recent modeling of spectra of O stars 
winds find  LOWER mass-loss rates than “standard” by 
factors of 3-10 or more    (Factor of >3; Bouret et al. 2005; 
Factor of >10; Fullerton et al. 2005).



Eruptive mass loss is important!

● CSM shells : Fossil record of mass loss 
history

● Multiple shells: can constrain the frequency 
of eruptions.

Nebula around LBV G26.47 (Lee et al., in prep)



Young SNRs w/ bright CSM shell?

● X-ray spectra show normal abundances.
● The line width of [Fe II] lines indicate velocity < a few 

×100 km s−1

● [Fe II] is detected in Cas A but with expanding velocity 
of a few ×103 km s−1 

Lee et al., in prep.



UWISH2-E

● Extension of UWISH2
● Lead by UK astronomers, Korean 

participants as co-I.
● Awarded 18 nights of UKIRT (2013)

● w/ H2
○ Galactic Center
○ Outer Galactic Plane
○ Cygnus X region
○ etc.



Future Prospects

● The UWIFE survey will be completed this 
year.

● We hope our survey, once completed, will 
complement the UWISH2 survey and other 
broadband surveys, and provide the 
community with a legacy dataset.

● Follow-up (spectroscopic) observations.



Thank You


