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SINS+2C-SINF Survey of >100 z~2 Galaxges

Largest survey of spatially-resolved kinematics at high 7

e 113 star-forming galaxiesatz~1-3
e 30 with deep AO-assisted observations



SINS+2C-SINF Survey of >100 z~2 Galaxges

NMES et al. (2009); Mancini et al. (2011); and refs. therein

Other IFU samples at z~1-3: e.g., Law+07/09; Wright+07/09/10; Epinat+09;
Jones+10; Gnerucci+10/11; Cresci+10; Wisnioski+11; Contini+11
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'C[umps and Disk Instabilities
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@ul('qe‘formqtion in Gas-rich ?[zgﬁ Z Disks-

/. _ In-situ Observations Niumerical Simulations

.

Bournaud et al. (2007-2009)

Also, e.g., Noguchi99; Immeli+04; Governato+06/07 Carollo+07; Burkert+09 Dekel+09; Aumer+10; Ceverino+10; Genel+11
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Genzel et al. (2008/11); NMFS et al. (2011b) * ' . ﬁ Bournaud et al. (2007-2009)
Also, e.g., Noguchi99; Immeli+04; Governato+06/07 Carollo+07; Burkert+09 Dekel+09; Aumer+10; Ceverino+10; Genel+11



@ul:qe Tormatzon in gas-ncﬁ 7 gh Z Disks

/. . In-situ Observattons ’ 5 Numemcal Stmulatlons
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Genzel et al. (2008/11); NMFS et al. (2011b) * ' . ﬁ Bournaud et al. (2007-2009)
Also, e.g., Noguchi99; Immeli+04; Governato+06/07 Carollo+07; Burkert+09 Dekel+09; Aumer+10; Ceverino+10; Genel+11
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/. _ In-situ Observattons

SINFONI+LGS—-AOQ . NICMOS/NIC2 : -
v(Ha) [kmﬁ/s] G Hygo

SINFONI
v(Ha) Tkm /sl

SINFONI+AO "
v(Ha) [km/s] 0.1

Stellar Age [Gyr]

+120

i. Contours: NACO+AQ K band ;
Genzel et al. (2008/11); NMFS et al. (2011b) * ' 2 | -
Also, e.g., Noguchi99; Immeli+04; Governato+06/07 Carollo+07; Burkert+09 Dekel+09; Aumer+10; Ceverino+10; Genel+11
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’Vzgorous Ste[[ar Teecf 5ac@ in C[umps

o Clump mass outﬂow rates ~ 1—10x SFRs
o Lifetimes of most actively star-forming clumps limited to a few 100 Myrs

ZC406690 z=2.19

. Genzel et al. (2011); Newman et al. (in prep.)

£
Large-scale galactic winds aghigh z: e.g., Pettini'et al. (2000); Shapley et al. (2003); -
Erb et al. (2006/08); Shapiro et al. (2009); Weiner.et al. (2010); Steidel et al. (2010); Lawet al. (2011)



’Vzgorous Ste[[ar Teecf 5ac@ in C[umps

o Clump mass outﬂow rates ~ 1—10x SFRs ;
» Lifetimes of most actively star-forming clumps limited to a few 100 Myrs
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. Genzel et al. (2011); Newman et al. (in prep.)

£
Large-scale galactic winds aghigh z: e.g., Pettini'et al. (2000); Shapley et al. (2003); -
Erb et al. (2006/08); Shapiro et al. (2009); Weiner.et al. (2010); Steidel et al. (2010); Lawet al. (2011)
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C[i_tmps Q'Evo[utién and ST Teecf_ back,

z=2.021, t=37Myr z=2.012, t=52Myr
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-. Genel et al. (2011)
.

Also, e.g., Noguchi99; Imn%eli+04a,b; Bournaud+07-10; Ceverino+10; Krumholz &
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W o Genel et al. (2011) .
¢ : : . ¢

Also, e.g., Noguchi99; Imrﬁeli+04a,b; Bournaud+07-10; Ceverino+10; Krumholz &®Dekel 2069; Murray+10
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Structyral Sequences out to z ~ 2
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« Wuyts et al. (2011b)

Also, e.g., Kauffmann+03;:Shen+03; Brinchmann+04; Schiminovich+07; Franx+08;.én Dolékum'+08;
Kriel+09; Toft+09; Williams+10; NMFS+11a; Szomoru+11; Elbaz+11; Law+11 «
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Kriel+09; Toft+09; Williams+10; NMFS+11a; Szomoru+11; Elbaz+11; Law+11 «
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Summary

® Efficient internal dynamical/secular processes are important
in driving star formation and the mass build-up in high z galaxies

® Clumps can form from disk instabilities and drive vigorous outflows;
clumps surviving feedback may spiral in to form a bulge

® Kinematics are essential for a full understanding
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