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ALFALFA : A SURVEY OF EXTRAGALACTIC H I 
W ITH  TH E ALFA MULTI-BEAM  SYSTEM  AT ARECIBO

A SIGNAL EXTRACTION UTILITY

- A m atch e d filte ring approach

- Match ing Gaussian te m plate s w ith  th e  spe ctra

- Calculations done  in Fourie r space

- D e te ctions from  individual spe ctra are  com bine d

- 3-D m ode ls of th e  de te cte d galaxie s are  m ade
FIG 1.  Ove rvie w  of th e  m atch e d filte ring approach .  Gaussian 
tem plate s of various w idth s, t(n), are  convolved w ith  th e  spe ctra, 
g(n), in th e  Fourie r space .  Th e  tem plate  th at m axim ise s th e  
convolution is th e  m odele d galaxy signal.

APPLICATIONS OF TH E SIGNAL EXTRACTION TOOLS
A VERY LOW  SURFACE BRIGH TNESS GALAXY

O VERVIEW

PERFORMANCE

Th e  m atch e d filte ring approach  and th e  Fourie r 
space  calculations m ak e  th is signal e xtraction 
tool:

- q uick  to pe rform  th e  calculations and m ore  
robust and consiste nt th an "h um an" e xtraction

- se nsitive  to th e  total flux of th e  galaxy rath e r 
th an just th e  pe ak  flux

FIG 2.  Reliab ility and Com pletene ss of th e  signal e xtraction tool, base d on th e  
sim ulation of 400 galaxie s.  Th e  top panel is th e  fraction of detections m ade  as a 
function of S/N th at are  good.  Th e  bottom  panel is th e  fraction of sim ulate d 
galaxie s th at are  re trieve d as a function of S/N.

W e  h ave  adopte d th e  follow ing de finition for th e  signal-to-noise  ratio

TH E NGC 672 GROUP
TH E USGC844 GROUP

AGC #

112521
110482
1119 45
1119 46

1249  (NGC 672)
1256 (IC 1727)

1119 77

RA (J2000)

01 41 05.0
01 42 15.0
01 44 42.8
01 46 40.0
01 47 29 .9
01 47 54.5
01 55 15.0

DEC (J2000)

+ 27 19  00
+ 26 21 00
+ 27 17 19
+ 26 48 00
+ 27 20 00
+ 27 25 58
+ 27 57 00

cz (k m  s-1)

278
366
428
371
345
422
210

log(M H I/M ) *

6.77
7.13
7.66
6.9 5
8.82
9 .05
6.75

FIG 9 . ALFALFA detections in a 4 x 3.5 degre e  re gion ce nte re d on NGC 672 / IC 1727 w ith  
velocitie s b e tw e e n 100 and 600 k m  s-1.  Th e  optical im age  is from  th e  D igitize d Sk y 
Surve y.

Th e  signal e xtraction utility consists of:
- a com putation m odule  th at w ork s on individual 
position-ve locity m aps or on 3-D data cube s

- an inte ractive  display to allow  th e  use r to vie w  
th e  re sults of th e  se arch

- a final catalog containing th e  de te ctions m ade  
above  th e  re q ue ste d S/N th re sh old

Th e  catalog contains for e ach  galaxy: a ce ntroid 
position, a re dsh ift, a ve locity w idth , scale  
le ngth s for both  spatial dire ctions, pe ak  and 
inte grate d fluxe s, rm s noise  and S/N ratio. 

cz=3264 k m  s-1
Fpeak =20 m Jy
W =37 k m  s-1

M H I=3.7x108 M   *
Mdyn=4.2x109 (r/1')M   *

* assum ing th at th e  source  is not re solved by th e  
3.5' b e am  of ALFA

FIG 4. Position-velocity m ap sh ow ing 
th e  detection in ch annel 2880 
(cz=3264 k m  s-1) for both  
polarisations.  Th e  gre e n box sh ow s th e  
e xte nt of th e  galaxy as dete rm ine d by 
th e  signal e xtractor.

FIG 6. 10'x10' im age  ce nte re d on th e  H I 
detection from  th e  D igitize d Sk y Surve y. 

No optical counte rpart dow n to th e  
surface  brigh tne ss lim it of th e  DSS2 blue .

FIG 5. ALFALFA spectrum  of th e  detection. 
Th e  top panel sh ow s th e  spe ctrum  in black  
and th e  b e st m odel found by th e  signal 
e xtractor in blue.  Th e  bottom  panel 
pre se nts th e  tw o individual polarisations. 

* H I m asse s from  Giovanelli et al. 2005, AJ, 130, 2613
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w h e re  re s is th e  spe ctral re solution in k m  s-1.

so for instance , a 50 k m  s-1 w ide  fe ature  w ith  a pe ak  
flux to noise  ratio of 3.5 w ill h e re  h ave  S/N=5.5FIG 3.  Exam ple  of th e  inte ractive  display unit.  Th e  top panel is a slice  of th e  data 

cub e  sh ow ing th e  RA-DEC plane  at a constant velocity, and th e  bottom  panel is th e  
surve y cove rage  ove r th e  sam e  are a.

Th re e  galaxie s w ith  M H I<107M , 
 one  pre viously unk now n.

#

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

AGC #

330451/2
-
-
-
-
-
-

FGC249 9
-
-
-
-

330281
12545

12543/6
330263
331622
12514
330247
330249
1249 9
330226

4C+ 28.56
-
-

330168
12470

cz (k m  s-1)

5756
7609
5825
6110
6152
6636
6604
589 5
6760
6233
7311
669 0
59 43
5761
59 89
5852
5880
5884
6056
6077
559 0
6238
6389
7078
6147
7338
6809

FIG 7.  ALFALFA contours ove rlaid on th e  DSS2 blue  im age  of a 3x3 degre e  re gion ce nte re d on UGC 12546 (RA=23 21 
41, DEC=+ 27 05 14).  Th e  re dsh ift range s are , blue : 5000-5750 , gre e n: 5750-6250, and re d: 6250-7680 k m  s-1.

27 confide nt de te ctions w ith  
S/N> 5.5, 12 of w h ich  h ad no 
pre viously k now n optical 
counte rpart or catalogue d 
re dsh ift.

FIG 8. 6'x6' im age s 
from  th e  DSS2 blue. 

Sk y are a th at w ill be  cove re d
De clination range
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O bse rving m ode
Num be r of passe s
Inte gration tim e  pe r be am
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0˚ - 36˚
07h 30m -16h 30m ,  22h 00m -03h 00m

1335 - 1435 M H z
-1600 to 18000 k m  s-1
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