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what is secular/statistical parallax?

1.

2.

3.



longer baseline



stars move through space…



consider shell of stars 
around Sun



use heliocentric velocity relative to 𝑣⊙:
𝑢𝑖 = 𝑣𝑖 − 𝑣⊙

For each star at distance 𝒙𝒊:



…average over all stars

Secular Parallax:
Recall: 𝜛 = 1/𝑥

**Use when solar motion dominates: 𝑣⊙ > |ො𝑥 ∙ 𝑣|



statistical parallax

▪

radial velocity

Average 
corrected RV

Average perpendicular proper 
motion component

**Use when random velocities dominate: 𝑣⊙ < |ො𝑥 ∙ 𝑣|

Statistical Parallax:



secular/statistical parallax regime

▪

▪



application: distance to 
Galactic Center!
(Chatzopoulos et al. 2015)

▪ degeneracy: distance to Sgr A* and SMBH mass 
→ need accurate distance measurements to GC

▪ 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 → 𝑑 = 8.33 ± 0.11 
kpc

▪ Estimated SMBH mass: M = 4.23 ± 0.14 ×
106𝑀⊙

(Chatzopoulos et al. 2015)
S-Star Orbits



advantages vs. limitations

▪ ▪

▪

▪

▪



questions?
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