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Quantitative Morphology − We can numerically 
describe and identify m=1 galaxies!

Odewahn et.al. 2002   ApJ, 568, 539 

T + 5 6= 3 6U 3 / + 2 @ + 4= ?= + 1 = 4 6 3 2 0 6Q 0 < 8 : C + + A = 1 A = 4 ?= 1 C 5 = 4 E = 1 C 0 1 A V 5 0 1 ?= > := 1 C< 0 6 4 0 1 A & L R 0 6 2 3A D O R 0 6 2 3A ) 4@ = 60 8 4 ? 65 / ?5 6 3I , -. | = 8 8 < 3 0 < 8 3 ? + A + ?E = 4

+ 5 ? ? + FÚæ J 0 ? 8 30 4 ? D E 3 1 / 3 3 1 0 < 8= 1 C ? + V 5 0 1 ?= ?0 ?= B 3 8 : ? 60 / 3 C 0 80 9 : 0 4 4 3 2 < 8 :I



Hα  Kinematics
in  NGC 4618
(Odewahn 1990) 

Substantial departures 
from circular motion 
in m=1 arms, OFTEN
accompanied by large
OB associations (SSC?)
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Theta−z relation for Ho=71, Ωm=0.27, ΩΛ=0.73

H. J. Yan

N. Wright

Best segmented pol fit

 a
rc

se
c 

pe
r k

pc

 Redshift z

0 .5 1 1.5 2

−1

0

1

2

3

H. J. Yan

N. Wright

Best segmented pol fit

 lo
g 

(a
rc

se
c 

pe
r k

pc
)

 log (1+z)

; 1 C 5 80 6 4= F 3 B 4I 6 3A 4 E = > ?

6 3 80 ?= + 1 = 1 0 ` 0 2 < A 0 A + 2 R

= 1 0 ? 3 A / + 4 2 + 8 + C : + > hæ N L z{ | t S }�~ t S D

i z æ HI O N Dji k æ HI N Z I

] 1 ?E 3 ? + @ @ 0 1 3 8 ?E 3 6 3 R

80 ?= + 1 = 4 1 30 6 8 : 8= 1 30 6 = 1

L \ F > + 6 Fr t HI H J & ?E 3 4 2 0 8 8

0 1 C 8 3 0 @ @ 6 + 9= 2 0 ?= + 1 ) 0 1 A

8= 1 30 6 = 1 F > + 6 Fn t Z & ?E 3

` 0 2 < A 0 A + 2 = 1 0 ? 3A 5 1= R

B 3 6 4 3 )I
; 8 8 / 5 6B 0 ?5 6 3 + / / 5 6 4 = 1 ?E 3

60 1 C 3 H I H J r t Fr t Z D | E = / E

= 4 / + A 3A 5 @ = 1 ?E 3 ]ê ; T

4 / 6= @ ? ?E 0 ? A + 3 4 ?E 3 , -.

4= 2 5 80 ?= + 1 4I



HST  z=0
FOV=75"
λ = 0.293 µλ = 0.293 µλ = 0.293 µ JWST  z=1
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λ = 0.586 µλ = 0.586 µ JWST  z=2 λ = 0.879 µλ = 0.879 µ

JWST  z=3 λ = 1.17 µλ = 1.17 µ JWST  z=5 λ = 1.76 µλ = 1.76 µ JWST  z=7 λ = 2.34 µλ = 2.34 µ

JWST  z=9 λ = 2.93 µλ = 2.93 µ JWST  z=12 λ = 3.81 µλ = 3.81 µ JWST  z=15 λ = 4.69 µλ = 4.69 µ
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HST  z=0
FOV=75"
λ = 0.293 µλ = 0.293 µ

JWST  z=1
FOV~1.0"
λ = 0.586 µλ = 0.586 µ JWST  z=2 λ = 0.879 µλ = 0.879 µ

JWST  z=3 λ = 1.17 µλ = 1.17 µ JWST  z=5 λ = 1.76 µλ = 1.76 µ JWST  z=7 λ = 2.34 µλ = 2.34 µ

JWST  z=9 λ = 2.93 µλ = 2.93 µ JWST  z=12 λ = 3.81 µλ = 3.81 µ JWST  z=15 λ = 4.69 µλ = 4.69 µ
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