The Second AKARI Conference Legacy of AKARI: A Panoramic View of the Dusty Universe
2012 February 27-29, Ramada Plaza Hotel, Jeju, KOREA

MINiITAO/ANIR Paa Survey of Local LIRGs

Ken Tatateuchi! (Email: tateuchi@ioa.s.u-tokyo.ac.jp),

Kentaro Motoharal,Hidenori Takahashil, Natsuko Katol,Yuka K.Uchimotoz,
Koji Toshikawal, Ryou Ohsawa3, Yuzuru Yoshiil, Mamoru Doil, Kotaro Kohnol, Kimiaki Kawaral, Masuo Tanakal, Takashi Miyatal,
Toshihiko Tanabe~, Takeo Minezakil, Shigeyuki Sakol, Tomoki Morokuma?, Yoichi Tamural, Tsutomu Aoki1'4, Takeo Soyan01'4,

Ken’ ichi Tarusawa1'4, Shintaro Koshidal, Takafumi Kamizukai, Tomohiko Nakamural, Kentaro Asanol,

1. Introduction 2. Sample selection

- Star forming rate (SFR) densities at high redshifts are dominated by infrared bright galaxies (e.g., Goto et al. 2010).
- —especiallyLuminous Infrared Galaxies (LIRGs; Lir = L [g-1000 umj; = 10*** L) and Ultra Luminous Infrared Galaxies (ULIRGsS;
L = 101213 L@

- Sample catalog of IR-galaxies is =
) - Jun 2009 - Oct. 2011 (5 times-observation rum
/N - Narrow-band (NB) filter imaging
In order to know the detailed properties of these galaxies,and understand fullv how formed and - Filters: N191(N.B_ﬁLter_imaan£or redshifted Paa),
evolved, spatially recolved information are reauired, H,Ks ( - | for continuum)
Local U/LIRGs iian ideal Iaborator\,;for spatially resolved starformina processes. - Exporsure time : aboutih per oné set (N191,H,Ks)
°£/LIRGS are affected by a large amount of dust extinction (LLRGs;_AVNBmagAAIonso—herrero et al. 2006), produced by their - 9 points dithering-observation
active star fprmatio_n ac_:tivitie;._ | - o | | - 38 objects areobserved LIRGSQS,Lon—LIRGs;-S)
- Becase of its relative insensitivity to dust extlnctloniaa (1.8751 um;-hydrogen-emissionling) represents a nearly unbiassed - 2800 km/s ~ 8100 km/s
tracer of the current SFR %Limited wavelength range of N191 NB filter)

However, f@istrongly affected by atmospheric absorption, there are few ground-based observations usj.ng_tb,e_u.c%emission. - 4.5x10" = L(8-1000pum) [Ly] = 6.5x10"
Ihigoal of this paper is to reveal the properies of U/LIRGs, especially SFR and profile of star forming regions using Paa.
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1FIG.3 Theq transmittance simulation (ATRAN) at 1.9 um (Paa line wavelength It is difficult to calibrate the emission line flux accurately, as there are many atmospheric

ion). Blué-line is|TAO site (5640m; averaged-PWV~0.5 ~and line | absorption features within the wavelength range of the narrow-band filters{see-FIG.3-please
(/el_a'lglgi?é (2600|nnwe; IMéWVN@mm). Blularea reprgqsnqu]tgr’ghengefg7?el\l§ and trﬁ)ey vary temporally due to changg of PW%/. )

filter, and red arearepresents-the N191 NB filter.
Inthis paper-We have developed a new method to restore Paa flux from ground—basedib—

ANIR (Atacama Near InfraRed camera) servations with-a NB filter using model atmosphere by ATRAN (Lord,S.D., 1992)
A near infrared camera for the University of Tokyo Atac-

— AIR e = ama 1.0m telescope (MiniTAO), installed at the summit of S 1 |
focus of miniTAOmt%}Jer;c%peon S assegen Co. Chajnantor (5640m aItitude) in northern Chile.
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a images have Ihe high altitude and extremely low precipitable water

been suceessiully - yapor (PWV=0.5mm) of the site enable us to perform

obtained using

N1875 and N191. observation of Paa (18751 Um) TFIG.5 [Upper jmages: 1.9um continuum images, Lower images : Paa-line images

5. Star Forming Rate derived using Paa 6.£tar forming region rrofile of |ocal LIRGs

To evaluate iby of star forming region profile of s " THigh C-Inde
3:0 3:0 local LIRGs, concentration index (Conselice etal. 7 ST

27| IR SN S S S A 2% DRSNS NN S N R S 2003) are used.
NP IS R U NN IR SN I WA RS N et . C=5 /O_g (Feo/T50)
e e T e - ne radil which contain 80% of the totaiflux
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TFIG.6 Comparison of the SFRs derived using the infrared pbtained by AKAIQ and Pag; jThe SFRg of dust extinction non= e e LT
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(median amount of dust extinction of IR-galaxies using opticarslit spectroscopy (Kim et al.

@ The AKARI FIR luminosity (Takeuchi et al. 2010) Genellary, LIRGs have diﬁ?ﬁ%gstar forming

_ reagions (kpc scale), have com-
L, = AV(N60)L (651m)+Av(WIDE-S)L (90um)+A(WIDE-L)L (140um) o i ((Supb_kp ; S)Cal evbce g Soifer et al.

) /Og LTIR = 0. 940 /Og LAKARI +_ 0.914 _ ZOOO,Kennicutt et al. 2009)
@ The relation between SFR and Luminosity (kennicutt et al. 1998, Rieke et al.2009) f f f | | e e
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Same as FIG. 8, but the plots are colored according to their activity types. 
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 (1) LIRGS have two star-forming modes
 (2) Both in these modes, concentration of star-forming regions increase, as their SFRs increase.
 (3) ULIRGs are consider to be extension of the group with the extended star-formation morphology .
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