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%— [lIntroduction] Ti&, iTf# LIRGs M UMRIRAMRIZEI T 2 AT D L B = — & KA OfLE S 1T A350
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%% [C0(J=1-0) Observation] TIX. ¥TfE LIRGs @ CO MEHBANZ DWW TFDOFRELBAGKEENE LD LN
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% =% [Merger—driven Gas Inflow] TiL. AEF® LIRGs (231} 5 R AK1 _m%éhf_ﬁXOD{%%ﬁ\ﬁ
DWT, BHFEROMNT M1 R SN TWD, FF, SND CO 53+ U ADZERBIRN Y 2 HEET H7-9D
20®$*%§ﬁmiéﬁ@#%%ﬁ&ébﬁé%&%%tﬂ%%bto$$%K;ofﬁﬁéntcmﬁ¥ﬁz
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TeIREE T d L AR 10 K E EOA—F — L REL b D,

FPUE [Star Formation along the Merger Sequence] TiL. $RI[AIRDRINIIA - 7= LIRGs OHE(LIZDWT,
%ﬁz&%ﬁﬁ@ﬁﬁb%f HARNT & e LT D, B RF O LIRGs 128 Té YT AR L BRI
SR SR RN > TEFEALE—ETH D Z kﬂAmoto%ﬁﬁ@%+\¢&b%wxﬁ%54Ax7—w%
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MEEDOEBIZE LT —2OEHBRICE > THRINTWDLZ L EZTRBLTWD, BER%HIBRE Tid, LIRGs
& ULIRGs ERFHFELTWD, T 5D LIRGs IE ULIRGs Xk Y HIEVEBRER L {ERWS T H A B &L 77— T,
B OBNFIZ ULIRGs & OEV TR X 720, ZAUL, A% LIRGs 134\ ULIRG Ml~#{k 9~ 5 Bl & BE%IC
LI THDHE &R L TW5S, Kennicutt-Schmidt B4R LT, &K D LIRGs |3 Dk & g &
ULIRGs ORITALE L T\ D, L OBHEGER NG, TANEER 2 DOBR I NEER L, BIFAEMN LIRG
B CEBIM DA Z — N —2 A0 K L7223 5 ULIRGs ~#E{k L, FHFOVLIRGs 1T 5 &\ 9 R & iRk 7

VAZRE L,
BIC, K LOER ESHBOBATELE [Sumnary and Conclusion] IZFEh EH TV 5D
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Molecular gas and star formation in local Luminous Infrared Galaxies (LIRGs) are studied along the stage
of a galaxy merger sequence. Most local LIRGs are starbursting and are involved with galaxy—galaxy
interactions or mergers. The direct trigger and the evolution of the merger—driven starburst are not clear
observationally, although there are several theoretical explanations. In order to reveal these issues,
information of the molecular gas, which is traced by carbon monoxide emission (**CO J=1 — 0), of an unbiased
LIRG sample is required. To this end, a survey of CO emission from 79 galaxies in 62 LIRG systems were
conducted with the Nobeyama 45 m telescope, resulting in the largest CO dataset to date.

A new method is presented to estimate the extent of CO gas in galaxies using combinations of single
aperture telescopes. The CO extent is found to possibly decrease from the early stage to the late stage
of the merger. The molecular gas mass in the central several kiloparsecs is constant throughout the merger
sequence. This statistically supports a theoretically predicted scenario where global gas inflow towards
the galaxy center is common in merging LIRGs. The inflowing gas may come from the outer disk.

Along the merger sequence, the molecular gas mass and the star formation rate (SFR) of the merging LIRGs
are found to be nearly constant. From the estimation that the gas depletion timescale of LIRGs is as short
as 10"® yr, the merging LIRGs are short-lived luminous starburst phases on the merger sequence. At the
late stage, LIRGs are coexistent with ULIRGs and have lower SFR than ULIRGs. This suggests that the LIRGs
at the late stage are galaxies prior to or immediately after the short ULIRG phase. Merging LIRGs are
located between normal spirals and ULIRGs on the Kennicutt—-Schmidt relation. I propose an evolutionary
sequence from the gas—rich spirals, LIRGs to ULIRGs and again back to LIRGs. The efficiencies of the star
formation are found to be constant and as high as the starburst sequence throughout all merger stages,
suggesting that the conversion from gas to stars is driven by a common relation regardless of merger stage.
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