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O630p ALPINE: ctatuctnka Boibopkn?

Addressing this lack of kinematically characterized galaxies at
z > 4 was one of the main driving goals of the ALMA Large Pro-
gram to INvestigate CII at Early Times (ALPINE; Le Févre et al.
2020; Béthermin et al. 2020; Faisstet al. 2020). This survey observed
118 galaxies at z = 4.4 — 5.9 in [CII] 158 um and the surrounding
rest-frame FIR emission, following the success of the pilot program
(Capak et al. 2015) and increasing the number of such observations
by an order of magnitude. Source selection was based on UV lu-
minosity (Lyy > 0.6L*), pre-existing spectroscopic redshifts, and
lack of type 1 AGN. ALPINE sources lie on the star forming main
sequence (e.g., Noeske et al. 2007; Faisst et al. 2020) and are thus
broadly representative of the underlying population of galaxies at
these redshifts.

In this work, we examine the 75 [CII]-detected galaxies in the
ALPINE survey using tilted ring models and morpho-kinematic clas-
sification criteria, with the goals of studying the kinematic diversity
of this unique sample, testing the applicability of low-redshift classi-
fication criteria to high-redshift observations, and characterizing the
properties (e.g., rotation curves, morphological parameters, velocity

Each cube was continuum-subtracted in the wv-plane using the
CASA task uvcoNTsug, resulting in a line-only, continuum-free data
cube. Since the restoring beam of each observation was comparable
(average of 1.13"” x 0.85", Béthermin et al. 2020), each image was
created using a uniform cell size of 0.15". The line cubes were
constructed with channels of 25kms™!, or ~ 30 MHz. All cubes
were cleaned down to 30 (CASA TcLEAN) and were created using
natural weighting.

These continuum-subtracted cubes were searched for signal us-
ing a custom line search algorithm, resulting in the detections of
75 [CII]-emitting galaxies (Béthermin et al. 2020). To examine the
morpho-kinematic diversity of this sample, the [CII] channel maps.
integrated intensity (moment () maps, velocity fields (moment 1),
position-velocity diagrams (PVDs) along the major and minor axes,
integrated spectra, and ancillary photometry (Faisst et al. 2020) were
inspected by a team within the ALPINE collaboration (Le Fevre et al.
2020). Based on this information, each member independently clas-
sified each galaxy as rotating (class 1), merging (class 2), extended
dispersion-dominated (class 3), compact dispersion-dominated (class
4), or too weak to characterize (class 5), and the class for each galaxy
was agreed upon.

The five morpho-kinematic classes of Le Fevre et al. (2020) con-
tain 9, 31, 15, 8, and 12 galaxies (75 total) for classes 1 through 5,
respectively. Of these sources, we recover 6, 21, 13, 0, and 0 galaxies,
respectively (40 total). The total lack of compact or weak (class 4 or
5. respectively) galaxies is explained by the algorithm criteria noted
above. However, we do recover ~ 67 — 87% of the sources originally
classified into classes 1-3.
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Pe3ynbTaThbl

Name z PAp PAg g i WIS KCl  KC2

[°] [°1 [°] [°] 1 2 3 4 5| L2 n1
CG32 441 90+60 238+14 50+20 56+19 | v < < x < | 2  ROT
DC396844 4542 161+28 19714 60+19 57+31 |+ v x X X | ROT
DC417567 567 160+80 49+4  40+50 68«13 |v v v x < | 2 UNC
DC432340 4.404 11+18 187+8 59+19 67«12 | v v v v v | 2 UNC
DC434239 4488 28+8  218+3 6328 7313 |v Vv x /X 2  MER
DC454608 4.584 140+40 193+9 67425 56+9 | x v x  x X 2 UNC
DC494057 5545 60400 185414 31425 4624 |/ J  x  x X | ROT
DC519281 5576 100+80 70+10 60430 5329 | x / x X X 2 UNC
DC552206 5502 138423 3248 52413 61217 | v v % 4/ X 2 ROT
DC627939 4533 170+90 278+4 50430 66+8 |/ V x  x X 2 UNC
DC683613 5542 170+40 35342 58430 49+19 | v x x /X 3 UNC
DC733857 4.545 87+27 84116 8419 T4:l | x v x / x 3 UNC
DC773957 5677 101+11 35+5 76+11 6619 |/ + x x x 2 UNC
DC8 18760 4.561 9442 90+ 5 74+2 68+9 v v v v v | 2 MER
DC848185 5293 149+ 11 320+9 5329 5221 | v/ X X 4 X 3 DIS
DC873321 5.154 118+5 2819 7326 6510 | v X X 4 X 2  MER
DC873756 4546 121+19 298+1 42410 39+27 | v x x v X 2 DIS
DC881725 4.578 140+40 32429 76+33 48x1l |/ vV x /X | ROT
VC5100537582 || 4.55 60+90  77+8 40450 49+4 | x v xS x 3 UNC
VC5100541407 || 4.563  69+15  69+7 59+11 62«10 | x x x / x 2 UNC
VC5100559223 || 4.563  167+28  11+5 75426 4914 | v x X X X 3 UNC
VC5100822662 || 4.521  0+80  11+15 40+£50 5327 [ x v x / x 2  MER
VC5100994794 || 4.58 55427 24319 69+16 49217 | v v x4 x 3 UNC
VC5101209780 || 457 23+16 31+13 57«12 71+8 |+ v x x| 2 MER
VC5101218326 || 4.574 51425 942 54427 44+4 [ x x x x % 3 DIS
VC510786441 || 4.463 4+6 +3 65+7 6710 v v @ x / x 2 UNC
VC5110377875 || 4.551 146+ 18 147+7 56+15 506 | v v x / x | ROT
VCS180966608 || 4.53 125434  311+9 45+22 5245 | x  x x S X 2 UNC
VES30020038 || 4.43 130+60 3067 50+50 47«15 |+ v x /X | UNC
JO817 426 65+24 93+24 58+23 48x5 |+ < x < x| — ROT
HZ9 5541 83+22 17+10 57+14 39126 |/ v x x x| — ROT




Pe3ynbTaTthl ANdg poTaTopoB

R Viot Ty ]ﬂdyn

Source [kpe] [kms™!] [kms™!] Ma]
CG32 117 117.43+£20.71  39.06 + 14.95 (3.8 +2.3) x 10°
3.5 115.04 £26.96  19.14 + 1247 (1.1 £0.5) x 10"
DC396844 | 1.25  120.88 £ 10.74 4442+ 7.75 (4.2 +2.3) x 10°
3.75 80.42 + 17.66 19.84 + 11.75 (5.6 +2.6) x 107
DC494057 | 1.04  78.44 + 10.25 53.24 + 6.21 (1.5 +0.8) x 10°
3.13 80.31 + 12.75 44.98 + 7.1 (4.7 + 1.7) x 10°
DC552206 | 1.11 71.28+21.74 116,65+ 11.85 (1.3 + 1.0) x 10°
332 164.98 +20.23 67.4+13.24 (2.1 £ 0.6) x 10
553 172.84+27.63  65.34 + 14.61 (3.8 + 1.3)x 10"
DC881725 | 1.15 08.37 +9.54 40.45 + 6.94 (2.6 + 1.4) x 107
344 62.07+12.54 48.4 + 7.77 (3.1 +1.3) x 10°
VC.7875 1.28 118.97 + 8.1 47.04 + 5.69 (4.2 +2.2) x 10°
384 102.85+19.84  60.84 + 12.74 (9.4 +4.0) x 10°
JOg17 0.95 247.46 + B.87 3217+ 1136 (1.4+0.7)x 10"
2.84  252.09+14.94 3598+ 1047 (4.2+0.9)x10W
HZ9 0.54  155.85+ 16.84 71.1 + 8.38 (3.0 + 1.7) x 10
1.61 156.77 + 19.02  75.12 +9.22 (9.2 +2.7) x 10°
268  176.63 +£25.45 4.82 4+ 8.0 (1.9 + 0.6) x 10




