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Motivation =

¥ Double bar galaxies are common in nature
I Roughly 20% of SO0--Sb galaxies are double-barred (rarer in later types)
I Inner bars ~ 500 pc in radius (~ 12% the size of outer bars)
I sizes range from ~ 100 pc to > 1 kpc (Erwin, 08)

! The evolution and formation of such double-barred galaxies is still not
well understood (Debattista & Shen, 07)

¥ The MW might be double-barred:

I debate on the detailed morphology of the central region
| boxy bulge + long thin (in-plane) bar
| bulge + pseudo bulge
| ellongated boxy bulge
| ...

! Study case: analytical treatment of the secular evolution of two such
bodies, which oscillate with respect each other.

I without geometrical deformation
I with deformation described as Jacobi and pseudo-jacobi ellipsoids

F. Garzon III Reunién de la REG
Instituto de Astrofisica de Canarias Sitges, 23-25 enero 2013
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Torque = gaia
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Rigid Bars 2= gaia
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Rigid Bars =N
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Rigid Bars 2= gald
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Formalism for deform. bars (22 gaia

7/ 2

L. . dL . dL D

T, =7,+7,=0 Tr = dtT Ti:dt L, =1X%,
U 1 1) din(1,) . dln(1,)
=(Q:—Q))=| —+— |7,(A®)— 22Q + Q

Ap=@-)= 141 ran - b, A,

T,(A@)= VJ dVp F, (F)R

l

—1
) Qi:’L'i(A(I))[Il.+§é" Qij

-1
‘ - - . 2q,.L. .
‘ Qi = T’ (A(I)) 1_|_ ZQI aall + Q2l 21 aqm
I, a, 0Q, 1+gq, 0Q,

l

F. Garzdn IIT Reunidn de la REG
Instituto de Astrofisica de Canarias Sitges, 23-25 enero 2013 1



If Jacobi... ’%;:-;%- gaia
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Evolution of deform. bars (J) (2= gaia
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M,: 6.0e+09 a,

Evolution of deform. bars (J) (2= gaia
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Evolution of deform. bars (J)
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Evolution of deform. bars (J) (2= gaia
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