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vobs = vexpansion + vgravitationnal

vexpansion = H0d

m−M = 5 log d + 25

Tully, R. B., & Pierce, M. J. 2000, ApJ, 533, 744
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HI - 21 cm

Doppler effect

                                         hyperfine line

  

The most abundant element in the universe

Radio astronomy

λ = 21cm(ν = 1420.405751..MHz)

A10 ≈ 2.85× 10−15s−1
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« Stade de France » 105x70m



Table 1: Telescopes
Telescope Diameter Beam radius

Arecibo 305m 3’
Nancay 200x40m 4 x 22’
GBT 110m 9’

Effelsberg 100m 9’
GB300 91m 10’
Parkes 64m 14’
GB140 43m 21’



Samples:

Supernovae Ia (84)

Clusters (14) about 500 galaxies

Zeropoint calibrators about 35 (Cepheids/TRGB)

Optical selected sample at 3,000 km/s: 1,500 galaxies

near IR selected sample at 6,000 km/s: 1,500 galaxies





630 galaxies observed

69 not detected

59 confused

412 with high quality achieved for distance 
measurement purpose

Table 1: GBT observations
trimester Hours Observers

07A 55 Fisher,Courtois
07C 218 Fisher,Courtois,Zavodny,Bonhomme
08A 47 Courtois,Bonhomme
08B 50 Courtois,Bonhomme
08C 340 Courtois,Bonhomme



Parkes: New data and archives

58 galaxies observed

still in progress.. 

Archives: 15 previous projects 



Extragalactic Distance Database: EDD
http://edd.ifa.hawaii.edu/

15,234 profiles

13,306 galaxies

10,521 galaxies with  

Good, bad, ugly...

HI linewidths
All digital HI

eW ≤ 20km.s−1

Courtois et al. 2009arXiv0902.3670C

http://edd.ifa.hawaii.edu
http://edd.ifa.hawaii.edu


Linewidth.pro :  50% of the mean flux determined in a window excluding 5% of the 
integrated flux on each of the 2 wings

A new method to measure the linewidth 
Courtois et al. 2009arXiv0902.3670C
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Fig. 16.— Top left: Comparison between two alternative estimators of the linewidth at 50%
of mean flux, Wm50 from the All Digital HI catalog and WM50 from the Springob/Cornell

HI catalog. Right: Linewidth differential plot with least squares fit as a function of Wm50.
Bottom: Histogram of differences WM50 −Wm50. The distribution is skewed, with a median

difference of 5 km s−1.

Courtois et al. 2009arXiv0902.3670C

Comparison between 2 alternative estimators at 50% of mean flux: 
Wm50 from the Al l Digital HI catalog and WM 50 from the 
Springob/Cornell HI catalog.



Good: double horns

Courtois et al. 2009arXiv0902.3670C



The biggest The narrowest
Courtois et al. 2009arXiv0902.3670C





Bad, ugly: Extended size of galaxy compared to telescope beam

100

Courtois et al. 2009arXiv0902.3670C



M81 group: tidal interactions
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Bad, ugly: confused

PGC 14045 (UGC 2889). Anomalous profile with 
central peak. Small galaxy with unknown velocity 
2.0’ SW might contaminate

Courtois et al. 2009arXiv0902.3670C
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eW = 8km.s−1 if S/N > 17

eW = 21.6− 0.8S/Nkm.s−1 if 2 < S/N > 17

eW = 70− 25S/Nkm.s−1 if S/N < 2

error on the linewidth

5

Courtois et al. 2009arXiv0902.3670C



Photometry

UH88

band I

exposure time: 300 sec

Reduced with IRAF and measured with 
Archangel

Courtois et al. in prep

Schombert 2007astro.ph0703646S



Table 1: Summary observations UH88
Date Phot./Nights Gals Observers

01/02/2000 5.0 sur 5 134 BT
31/01/2003 3.0 sur 3 17 BT (optic)
19/12/2006 5.5 sur 6 162 KC,HC,LR,BT
12/03/2007 2.5 sur 8 150 KC,HC,LR,BT,MZ
14/09/2007 1.8 sur 3 84 BT,MZ
06/10/2007 1.0 sur 3 55 BT,MZ
28/02/2008 3.0 sur 5 137 HC.BT
23/07/2008 0.7 sur 2 24 HC,BT

BT: Brent Tully; KC: Kristin Chiboucas; LR:Luca Rizzi
HC: Helene Courtois; MZ: Max Zavodny



Brand new «prf_edit» plot from ARCHANGEL

b
aa20 a50 a80



Brand new «bdd» plot from ARCHANGEL



Brand new «asymptotic» plot from ARCHANGEL



Antlia
Galaxy Cluster

Bonhomme et al. 2008arXiv0806.1140B













Archangel on

cos−1( b
a )⇒ i



Surface brightness profile

a80, a50, a20:  
radius on 
major axis 
containing 
80%, 50%, 
20% of the 
light



With this study for the purpose of measuring 
distance, we also learn about morphology: 

b/a

ratio luminosity disk/bulge with a80, a50, 
a20, c82 (a80/a20)

Surface brightness (exponential disk scale 
length alpha, Extrapolated exponential disk 
central surface brightness) 



Error on  
b/a => 

error on i

growthcurve

i = (78± 2)◦



mi,b,k
I = 10.45± 0.04

Error on  
b/a => 

error on i

growthcurve

i = (78± 2)◦



error on the inclination leads to an error to the 
apparent magnitude AND the absolute magnitude 
(correction on W)

γI = 0.92 + 1.63(log W i
R − 2.5)

AI
i = γI log(a

b )

b
a i W i

RAn error on    leads to an error on   and then on   

To correct the apparent magnitude:

Tully, R. B., & Pierce, M. J. 2000, ApJ, 533, 744
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Antlia - PGC0031995 HI
Preliminary result

W i
R = WR

sin(i)

M i,b,k
I = −21.43− 8.11(log W i

R − 2.5)

M b,i,k
I = −22.34± 0.35

d = 36± 6Mpc vpec = 357± 21kms−1

mi,b,k
I = 10.45± 0.04



W i
R mi,b,k

I M i,b,k
I

i
deg km/s mag mag

d
Mpc

v
km/s

76 424 10.41 -21.99 30 336

78 409 10.45 -22.34 36 357

80 395 10.49 -22.69 42 378

«Large» error on a show case...
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Take a great care about the inclinaison!!

«Large» error on a show case...



Summary

Take a great care about error on the 
linewidth (HI) and on b/a (Photometry)

HI completed (almost)

Photometry in progress: comparison between 
our data and other observations

soon: finish the analysis to our whole sample

future: PanSTARR, SKA (MeerKAt, ASKAP..)










