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ȗȦȅȈȟlt1Ç

• ŚƁ·ßɅ\ÐȺ1�Ż'ǕǾŚƁǖĢ�ǽǙ�:ǫǗȀǌ
• �ƑǼŦDǋG�ĩ¯ǯǩǑǪǻļǑȞȷȺȒȺǬǮȀǌ

Near-IR P-L relations of LMC 
variables (Matsunaga, 2013)
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Ŵ�ųǰŌ×Ãíǰ#

• wæȤȴȰȺȘǰ�:
• ÎCö�ɅȴȈȹ��ȃĄǑǥö�ȕȐȺȶ(Fukue+2015)
• ńƅű@ɅȗȦȅȈȟǰ\ÐǕǾňĘǻǿǌ
• ȮȎȸ�ñɅBlackwell diagramǕǾňĘǻǿǌ

• §Çwæȱȝȶǰ!¯ɅSPTOOL (Takeda+1995)
• K|ȴȈȹȵȕȞɅMelendez & Barbuy (1999)
• ;|(CO,CN,OH)ȴȈȹȵȕȞɅKurucz (1993)

• ȕȪȎȞȶ fittingɅMPFIT (Takeda+1995)
• ȧȷȹȟǰ�ǮǑFeȴȈȹ95Óǯ�ǞǪ�ł
• Ŵ�ųǰȥȕȞȏȴȯǯ�ǞǋGaussian fitǕǾ�k*�:ǌ
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Andrievsky et al.(2005)



Gray & Johanson 1991

η Cas A 
(G0V) 5988K
70 Vir
(G5V) 5569K
HR222 
(K2V) 5122K
61 Cyg A 
(K5V) 4501K

VI 6251.83A
(E.P.=0.29eV)

FeI 6252.57
(E.P.=2.40eV)

ηCasA(5988K)

70Vir(5569K)

HR222(5122K)

61CygA(4501K)

ȴȈȹ��å
LINE DEPTH RATIO

• LDRǯǽȀö�ȕȐȺȶǰ!¯
• Ģ�ļǙö�ǖë�ǝȁǪǑȀx�ǫǋö�ǯ¿¬ǮȴȈȹǬŵ¬ǮȴȈ
ȹǰóǝȃ÷�Ǟǋ�Ķǰå(LDR)ȃOȀǌ

• ǎLDR vsö�ǏǕǾǋ�x�ǯūĄǫǗȀŻ'�ȃ�:ǌ
• ŋ÷ųǕǾĪƍĊǯ!¯ǝȁǋõ1Ğǰ�Ɔǻ�ǮǑǌ

• QŊ1ǫǰ0łđę
• #) Ĥ160x�ǕǾ131(ǰŻ'�ȃ�:(Kovtyukh+2007)
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HȣȹȟǫǰLDRǰÝġ
• Hȣȹȟǫǰö�ȕȐȺȶ (Fukue et al. 2015)

• ö�ǖÄĐǫǐȀŴ�ųßùÇɃx�ȃĄǑǪǋ9ǩǰȪȆȃ!¯
• Fe, Co, Si, Al, Ti, KǰȴȈȹȃºĄǌ
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Object Sp.Type Teff
(K)

logg
(dex)

[Fe/H]
(dex)

Period
(days)

CF Cas F8Ib-G0Ib   5454-6115 1.7-2.0 +0.00Ǉ0.03 4.875

δ Cep F5Ib-G1Ib   5625-6663 1.9-2.6 +0.04Ǉ0.05 5.366

DL Cas G1Ib         5438-5860 1.4-1.7 -0.01Ǉ0.00 8.000

X Cyg F7Ib-G8Ib   4851-6145 0.8-1.9 +0.10Ǉ0.03 16.386

SV Vul F7Iab-K0Iab 5005-5856 0.65-1.20 +0.05Ǉ0.08 44.994

Takeda et al. (2013), Andrievsky et al. (2002) and Kovtyukh et al. (2005)



ŋ÷
• ÏŪŷ : SUBARU 8.2m telescope

• ȭȉȠȐȆ�Ƈǫwæ[Nǰ�ƆȃŜõ
• ;1a : IRCS (Kobayashi et al. 2000)

• ŋ÷îŸ : Hȣȹȟ (1.4—1.8µm)
• îŸ;Ōĸ : R=20,000

• G�ĩ¯Ō×ǯǱ¤ƈǰƎ;ŌĸȕȪȎȞȶȃO 

• ŋ÷ÅÉ
• 2010/06 (PIÖç)
• 2012/05 (PIÖç)
• 2012/07 (PIÖç)

• Ĕéǻŋ÷ǯMA

• ȝȺȘ9Ă
• Ō×ȤȚȐȺȔIRAFȃ"Ą
• îŸÚãǱwæ[NİȃĄǑǥ

• Ģ�0.04�

•  ǾȁǥS/N
• ßùÇǱǑǡȁǻS/N>100
• GCȗȦȅȈȟǰ S/N=35—55
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IRCSǰȕȪȎȞȶ
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HȣȹȟǫǰȗȦȅȈȟǰ
ÎCö�ë�

• \ÐǯŻȂǾǡǋŋ÷Éǰ�Ďǯ¥ǟǥö�ȃ�:ǌ
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Fukue in prep.



šŗuİ;1a
WINERED
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WINERED
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Wide mode Hires-Y mode Hires-J mode

Wavelength coverage [µm] 0.90~1.35 0.96~1.11 1.14~1.35
Spectral Resolution 28,000 80,000

Total throughput [%] >50 >32 >42
Slit width [µm] 100 , 140 , 200 and 400

Instrumental Volume [mm] 1750[L] ǈ 1070[W] ǈ 500[H]
Operation temperature [K] 270~300*

Array Hawaii-2RG 1.7µm cutoff

Otusbo+2016 SPIE ĿÑÏŪŷɇ�ăw
ǯ½ŞǞǥWINERED



șȵǵǰĕŏ
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http://merlot.kyoto-su.ac.jp/LIH/

ŗuİƎ;À;1ȴȫȻLIHȼ
• ƩƸƧ ƓƢƒƩưƱƽƿưǁƽƿǄƒƽƵƒƸƼƵƿưƿƴƳƒƧƸƶƷƖƿƴǀƽƺǂǁƸƽƼƒǀƾƴƲǁƿƽǀƲƽƾǄƔ
• ƛƙƚƞ�ƝÍǽǿ{D
• ŗuİƎ;À;1ǯŻȂȀȒȈȊȹȕǋŹĉǯÿGǞǥĩĲ
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ǸǬǺ

• ȴȈȹ��åȃĄǑǥÎCö�ǰë�
• ȗȦȅȈȟǰǽǒǯö�ǖtGǠȀx�ǯǱÎCǌ
• QŊ1ǋHȣȹȟǫǱö�ȕȐȺȶǖÝġǝȁǥǌ
• zYJȣȹȟǫǻö�ȕȐȺȶǖÝġǫǗȀňŠǹǐǿǌ

• WINERED
• șȵǵĕŏ�ǋȾÍǯNTTÏŪŷǫǰȦȅȺȕȞȴȈȞȃýŨ¯ǌ
• WINEREDȃĄǑǥŋ÷ǼȝȺȘǯĻ]ǖǐȀÃǱǜŤĬȃǌ
• http://merlot.kyoto-su.ac.jp/LIH/
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