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what 1s secular/statistical parallax?

use average motions (proper motions, radial velocities) of a
large number stars to estimate distance

equal luminosity & equal apparent brightness - same
distance

for enough stars: motions randomly distributed = average
motion relative to Sun gives us distance




longer baseline

Trigonometric Parallax: 2 au/yr Secular Parallax: 4 au/yr (disk), 40 au/yr (halo)
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stars move through space...
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consider shell of stars
around Sun

X =0/
...but relies on assumption that all

stars have same motion relative to Sun

INSTEAD...assume mean velocity relative to Sun:
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For each star at distance x;: z; = vy




...average over all stars J<\ D

. (*ix Vg (iixvi)>

i SiII%\
z v; =0

Recall: @ = 1/x (“"‘. sin 'd’:) |

Secular Parallax: (w) =

**Use when solar motion dominates: vy > |X - v|




statistical parallax J<\ D

assume v; distributed isotropically = use radial velocities to
get distance

Statistical Parallax: (I [T ‘) “ Average perpendicular proper
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radial velocity

**Use when random velocities dominate: v < |X -




secular/statistical parallax regime

Measures Further than Trigonometric Parallax:

Distances ~500 pc (at precision where trigonometric
parallax can measure to 200 pc)

...in recent literature, you can get much further!




application:

(Chatzopoulos et al. 2015)

= degeneracy: distance to Sgr A* and SMBH mass
9

= 2500 RVs from SINFONI IFU spectra, 10000 PMs
from AO images

= dynamical model = velocity dispersions

= used statistical parallax to get distance to
Galactic nuclear star cluster 2
ot (Chatzopoulos et al. 2015)
= Estimated SMBH mass: S-Star Orbits




advantages vs. limitations

advantages limitations

longer baseline than requires large number of stars of
trigonometric parallax 2 same luminosity/apparent mag

expands to larger distances relies on assumptions about

velocity distribution of stars (nod
differential Galactic rotation)

can't reach distances allowed by
other techniques

outdated with current parallax
precisions (Gaia)
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