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Abstract. Future space mission of astrometric satellite, GAIA and JASMINE (Japan Astrom-
etry Satellite Mission for Infrared Exploration), will produce astrometric parameter, such as
positions, parallaxes, and proper motions of stars in the Galactic bulge. Then kinematical in-
formation will be obtained in the future. Accordingly it is expected that our understanding of
the dynamical structure will be greatly improved. Therefore it is important to make a method
to construct a kinematical and dynamical structure of the Galactic bulge immediately.
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1. Overview on the Construction of Dynamical Structure of the
Galactic Bulge

Here we outline the method to obtain dynamical structure of the Galactic bulge (see
Fig. 1).

1. We assume a gravitational potential, V (q), and a distribution function (hereafter
DF), fmodel(J). Both must be assumed in consistent with Poisson equation.

2. We obtain J(p, q), the relation between J and (p, q), numerically from the gravi-
tational potential using torus fitting method.

3. We obtain fmodel(J(p, q)) from J(p, q) and assumed DF, fmodel(J).
4. We estimate the observed DF, fC model(p, q), from the modeled DF, fmodel(J(p, q)),

by the convolution procedure.
5. We compare fC model(J(p, q)) with fobs(p, q). Or equivalently we can compare

fmodel(J(p, q)) with deconvolved DF, fDobs(p, q).

2. Torus Fitting Method
This method is based on the splendid idea shown by McGill & Binney(1990), Kaasalainen

& Binney (1993), and so on. These works are to obtain torus of a given potential and
J(p, q) as a function of momenta and positions numerically. However, it is very difficult
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Figure 1. Flow chart for constructing dynamical structure of the Galactic bulge.

to construct torus and J(p, q) without complicated procedure except for one dimensional
case. Because they do not utilize any geometrical information of the torus. Then we
concentrate our attention on getting the coordinate transformation between the action
variables, J , and the Cartesian coordinate, (x, p). Accordingly we utilize directly the in-
formation of the shape of torus by calculated numerically in advance. The procedure is
as follows:
1. Prepare action variables J ′.
2. Target torus is calculated with given J ′, and a type of Hamiltonian is determined
(harmonic oscillator or isochrone potential).
3. Prepare Np sets (J ′, qi) with i = 1, 2, 3, · · · , Np.
4. Evaluate (J, qi) from the geometrical information of the target torus.
5. Revise J to satisfy equation (2.1).
6. Iterate(4)–(6) and evaluate Ji .
7. Determine Sn from equation (2.1).

J = J ′ +
∑

nSn cos nq (2.1)

3. Future Work
We must costruct a gravitational potential, V (q), and a DF consistently. The Schwarzschild

method and Syer & Tremaine (1996) method can be powerful tools.
After we make a model of DF, we must compare the DF with the observational data.

We consider quantitatively the relation between the number of the observed stars and
the acculacy of the estimation of the DF.
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Figure 1. SOC members Ken Freeman and Beatriz Barbuy at high table during the
symposium dinner.

Figure 2. Lauren MacArthur and Brad Gibson during the symposium dinner.
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Figure 3. SOC and LOC chair Martin Bureau thanking symposium assistant Vanessa
Ferraro-Wood for her hard work.

Figure 4. Eric Emsellem, Michele Cappellari and LOC member Davor Krajnović discussing
during a coffee break.
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Figure 5. Luca Baiotti and Samaya Nissanke discussing in front of a poster.

Figure 6. Chiaki Kobayashi, Genevieve Graves and Elena D’Onghia during the symposium
dinner.
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Figure 7. LOC member Marc Sarzi, Enrico Corsini, Antonella Vallenari and Bryan Miller
during the symposium dinner.

Figure 8. Patricia Sánchez-Blázquez, Philip Hopkins, Christopher Hayward, Sofia Feltzing,
Katia Cunha, Verne Smith and Rosa Dominguez-Tenreiro during the symposium dinner.
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