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[Fe II] filter 
§ Southeastern shell of G11.2-0.3 

§  JH (1.0-1.8um) 
§  [Fe II] lines + faint He I 

§ Our near-infrared [Fe II] filter 
§  Peak: around 1.644um line 
§ Minimize contributions from other transitions 
§  Shifted toward blue side 



[Fe II] 1.644um + X-ray 
contours 





UKIRT [Fe II] project 
§ Main project: UWIFE 

§ UKIRT Wide-field Infrared Survey for Fe+ 

§ Additional observations 
§  Bright SNRs 
§ Nearby galaxies 

Visibility of the galactic plane at Hawaii 



SNe & SNRs in nearby galaxies 
§ Observed galaxies 



M33 
§  [Fe II] FoV on optical (DSS red 1d) image  



Data processing 
§ CASU (Cambridge Astronomical Survey Unit) provides 

§  (Pre)processed image and photometric catalog for each run  

§ Combine images (scaled using bright stars) 
§  [Fe II] : 2 x 4 days  
§  H : 2 fames x 1 day 

§  [Fe II] – H 

§ Background subtraction  

§ And more … 



[Fe II] – H             [Fe II]       H 



[Fe II] – H 
Good-scale value 



[Fe II] – H 
Over-subtraction 



Detected bright SNRs 
§ Positions  

§  (01:33:29.0, +30:42:17), (01:33:31.2, +30:33:33) 
§  (01:33:35.9, +30:36:28), (01:33:54.7, +30:45:19) 
§  (01:33:54.8, +30:33:10), (01:34:10.7, +30:42:24) 

§ SNR basic data from Table 3 of Long et al. 2010 

A: well defined (A’: small, bright), B: partial shell, C: poorly defined 
1: isolated, 2: within nebulosity but separable, 3: confused 



Characteristics 
§ X-ray bright and intermediate(?) size 

Long et al. 2010 



!

, [Fe II]-H:H:Hα (R:G:B),  

Giant H II region SNR G98-28 



!
Star-subtracted [Fe II] ([Fe II]-H), [Fe II]-H:H:Hα (R:G:B), Hα,  
[S II], Spitzer 8 µm, and Herschel 160 µm images  
of SNR G98-28 and giant H II region NGC 595 in M33.  



Spitzer 3.6, 4.5, 5.8 
8.0, Spitzer 24, 70, 
Spitzer 140um, [Fe II] 



Mid-IR detection of G98-28 
§ Spitzer IRAC and MIPS 24um 
§ Possible contributors 

§  (1) Continuum by small, hot dust  
§  (2) Emission lines such as H2 or atomic lines 

§  If (2) is correct, we are looking at an SNR interacting with 
molecular cloud outside our Galaxy (+ L/SMC) 
§ New proposal for confirm? 
§  Anyway, H2 imaging is interesting 



M83  



NGC4214 



SNe in M51 and M101 
§ About 1 year after explosion 

 



M101 : SN Ia 2011fe 



M51 : SN IIb 2011dh 



Ia: late-time (nebula) observations 
§ Selected works 

Light curve : 2003hv  
(Leloudas et al. 2009) 

Spectra 
(Motohara et al. 2006) 



Core-collapse : late-time  
§  Ic : 2007gr +390days 

Spectra & models 
(Mazzali et al. 2010) 



Summary and future works 
§ SNe and SNRs in [Fe II] images of nearby galaxies 

§  2 (SNe) and 3 (SNRs) out of 7 
§ Bright SNRs in M33 

§ More observations! 
§  CO 
§  Spectroscopy 

§ SNe  
§  Ia and core-collapse in nearby galaxies 
§  Good chance to do monitoring photometry/spectroscopy 
§  Near-infrared spectroscopy in 2014(?) 



Opportunities for infrared 
spectroscopy 
§  IGRINS 

§  HK bands 
§  R ~ 40000 (immersion grating) 

§  Plan: 2.7m in late 2013 

§ WIFIS 
§  zJ bands 
§  R ~ 3000 
§  ~ 50” x 20” IFU 

§  Plan: 2.3m by early 2014 



IGRINS 

H & K spectra in a single exposure 





Pictures taken at KASI in 2013?. 
Now it is at Texas 



Lamp spectra (H & K) 



Observation 
§ 2.7m at Mcdonald observatory  

§ Test runs in coming March 





2011fe+1yr 2011dh+1yr 

Higher S/N using binning or longer exposure    


