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ABSTRACT. The p e c u l i a r motions f o r s p i r a l g a l a x i e s and e l l i p t i c a l 
g a l a x i e s w i t h i n V = 3500 km/s are compared to the model p r e d i c t i o n s of 
the mass c o n c e n t r a t i o n (MC) v e l o c i t y f i e l d model of Lynden-Be l l e t a l . 
The l a r g e - s c a l e motions de f ined by over 600 g a l a x i e s from t h r e e indepen-
dent s e t s of data (Aaronson e t a l . ; de Vaucouleurs and P e t e r s and 
e l l i p t i c a l g a l a x i e s ) are i n s u b s t a n t i a l agreement wi th t h i s model . 

1 . COMPARISONS OF DATA WITH MODEL 

The d i s t a n c e s to 400 e l l i p t i c a l g a l a x i e s have been used t o deve lop a 
model of the l a r g e - s c a l e v e l o c i t y f i e l d near the L o c a l Group 
(Lynden-Be l l e t a l . 1 9 8 7 ; Faber e t a l . , t h i s vo lume) . As d i s c u s s e d 
t h e r e i n , the nearby v e l o c i t y f i e l d i s b e s t - d e s c r i b e d by the combination 
of a f low towards a mass c o n c e n t r a t i o n (MC) centered on 1=307 , b=9 a t 
a d i s t a n c e of R = 4350 + 350 km/s i n the Hubble f l o w , t o g e t h e r wi th a 
V i r g o c e n t r i c mofion of 200 km/s a t the p o s i t i o n of L o c a l Group. Thi s 
mass c o n c e n t r a t i o n ( t h e 'Great A t t r a c t o r ' ) imparts a s treaming motion a t 
the L o c a l Group of ampli tude 570 + 60 k m / s , wi th the ampl i tude of the 
motion vary ing as 1/R from the center of the Great A t t r a c t o r . 

Prev ious surveys of the d i s t a n c e s to s p i r a l g a l a x i e s us ing the 
T u l l y - F i s h e r method [Aaronson e t a l . ( 1 9 8 2 ; AHMST); de Vaucouleurs and 
P e t e r s ( 1 9 8 4 ; DVP)] prov ide l a r g e , independent samples of g a l a x i e s wi th 
which t o compare t o t h i s v e l o c i t y f i e l d model* P e c u l i a r motions f o r the 
s p i r a l g a l a x i e s are p r e d i c t e d i n the same manner as f o r the e l l i p t i c a l 
g a l a x i e s , i n c l u d i n g a Malmquist b i a s c o r r e c t i o n . D i s t a n c e s are 
expressed i n u n i t s of km/s t o combine the data i n a Hubble c o n s t a n t - f r e e 
manner. Some d i f f e r e n c e s i n the treatment of these s p i r a l data from 
that done by the o r i g i n a l authors i n c l u d e : a ) A one-s igma e r r o r of 0 . 4 1 
magnitude der ived f o r the Aaronson e t a l . data as a whole (however, s ee 
below f o r a s e l e c t e d subse t of these d a t a ) , b) Only the T u l l y - F i s h e r 
d i s t a n c e p r e d i c t i o n s used f o r the DVP data s e t , wi th an e r r o r of 0 . 5 5 
mag. c ) 129 g a l a x i e s are i n common between the AHMST and DVP samples . 
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Fig. 1. Residual velocities (obs-model) vs. cos θ, where θ is the angle of the 

galaxy to direction of streaming motion (1-307*, b-9°). Residual velocities 

for galaxies in two spiral samples [Aaronson et aL (open triangles); 

de Vaucouleurs and Peters (open circles)] and the elliptical galaxy sample 

(open, closed squares) are shown within two distance intervals ion 

a) and b): motions with respect to the cosmic microwave background (CMB); 

c) and d): motions with respect to the IIC velocity field model (1IC). 

Distance interval (in km/s), number of galaxies (in [ ]) shown in figures. 

Only the more a c c u r a t e AHMST data i s used f o r t h e s e g a l a x i e s i n t h i s 
a n a l y s i s , l e a v i n g 154 g a l a x i e s i n the DVP sample . 

Thi s shor t c o n t r i b u t i o n p r e s e n t s two comparisons of the s p i r a l and 
e l l i p t i c a l ga laxy p e c u l i a r v e l o c i t i e s wi th var ious models of the l o c a l 
v e l o c i t y f i e l d . A more d e t a i l e d a n a l y s i s , wi th a d d i t i o n a l comparisons 
between d i f f e r e n t data samples , and between data and model , w i l l be 
g iven i n B u r s t e i n e t a l . ( 1 9 8 8 ) . 

The f i r s t comparison ( F i g . 1 ) shows the p e c u l i a r motions of 
g a l a x i e s wi th r e s p e c t t o the cosmic microwave background (CMB) and t o 
the MC v e l o c i t y f i e l d model , f o r two d i f f e r e n t d i s t a n c e i n t e r v a l s 
(approx . 0 - 2000 km/s and 2000 - 3200 k m / s ) . A bulk f low would produce 
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Fig. 2. The predicted IR Tully-Fisher relations for the 150 best-observed 
spirals from the AHMST sample with V < 3000 km/s for 4 models of the 
local velocity field: a) a smooth Hubble flow; b) a Vlrgocentric infall model 
only, with a velocity at the Sun of 260 km/s; c) a best-fit bulk motion of 
400 km/s for these galaxies, plus a Vlrgocentric motion of 250 km/s; 
d) the MC velocity field model, including both the IfC motion of 570 km/s 
at the position of the Sun plus a vlrgocentric motion of 200 km/s. 

a l i n e a r s l o p e i n F i g s . l a , b ; the MC f low produces a n o n - l i n e a r mot ion , 
which i s w e l l - f i t by the MC v e l o c i t y f i e l d model ( F i g s . l c , d ) . 

The second comparison ( F i g . 2 ) compares the n e a r - i n f r a r e d T u l l y -
F i s h e r r e l a t i o n s (M^ = a b s o l u t e H magnitude) f o r 150 of the b e s t -
observed s p i r a l s from AHMST, as p r e d i c t e d by four k inds of v e l o c i t y 
f i e l d models : a ) A smooth Hubble f low ( i . e . , no l a r g e - s c a l e m o t i o n s ) ; 

b) A V l r g o c e n t r i c f l ow model ( s i m i l a r t o tha t used by AHMST), w i th a 
V l r g o c e n t r i c motion of 250 km/s a t the p o s i t i o n of the L o c a l group; 

c ) a bulk motion ( i . e . , the same average motion over the whole volume) 
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of 400 k m / s , der ived from the whole AHMST sample , combined with a 

V i r g o c e n t r i c i n f a l l of 250 km/sec; and d) the MC v e l o c i t y f i e l d model 

der ived from the e l l i p t i c a l g a l a x i e s combined with a V i r g o c e n t r i c motion 

of 200 k m / s . The e r r o r bar f o r a b s o l u t e H magnitude i n F i g . 2d 

corresponds t o + 0 . 2 5 mag. Thus, the b e s t - o b s e r v e d AHMST s p i r a l s d e f i n e 

an IR T u l l y - F i s h e r r e l a t i o n s h i p much t i g h t e r than that e s t imated from 

the AHMST sample as a whole . 

2 . DISCUSSION 

F i g s , l a and l b demonstrate tha t both s p i r a l and e l l i p t i c a l g a l a x i e s 
d e f i n e the same l a r g e - s c a l e motions w i t h i n V = 3500 k m / s . F i g s , l c and 
Id show that the mass concenta t ion v e l o c i t y f i e l d model f i t s the main 
f e a t u r e s of t h i s l a r g e - s c a l e motion very w e l l . Comparisons to be p r e -
sented i n B u r s t e i n e t a l . ( 1 9 8 8 ) show that the MC v e l o c i t y f i e l d model 
f i t s l a r g e - s c a l e motions over a range of a t l e a s t 7000 km/s i n d i s t a n c e : 
to 3000 km/s from the L o c a l Group i n the d i r e c t i o n away from the mot ion , 
and t o 4500 km/s from the L o c a l Group i n the d i r e c t i o n of mot ion . 

The MC v e l o c i t y f i e l d model works very w e l l i n d e s c r i b i n g the 
motions of g a l a x i e s i n d i r e c t i o n s away from the Great A t t r a c t o r . Most of 
the AHMST s p i r a l g a l a x i e s in F i g s . 2 are a t d i s t a n c e s of l e s s than 
2000 km/s from the Sun, wi th few g a l a x i e s l y i n g i n the d i r e c t i o n of 
mot ion . Thi s accounts f o r the marked improvement of the bulk f low p lus 
V i r g o c e n t r i c model over the V i r g o c e n t r i c model a l o n e : these s p i r a l s a r e 
a t d i s t a n c e s of 2500 - 5000 km/s from the Great A t t r a c t o r , so tha t the 
predominant motion i s tha t of a uniform f low over the observed volume. 
However, there i s s t i l l enough d i f f e r e n t i a l motion over these d i s t a n c e s 
t o have the MC v e l o c i t y f i e l d model produce an e q u a l l y s i g n i f i c a n t 
improvement over the bulk f low model . 

F i n a l l y , the MC v e l o c i t y f i e l d model only f i t s motions on the 
l a r g e s t s c a l e s i n the l o c a l volume of s p a c e . A d d i t i o n a l , s m a l l e r - s c a l e , 
f l o w - l i k e motions of 1 0 0 0 - 2 0 0 0 km/s i n s i z e ( e . g . , V i r g o c e n t r i c mot ion) 
are a l s o present in t h i s vplume, and must be s e p a r a t e l y mapped. 
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