Abstract
A characterization of the kinematics of the ansae in NGC 7009 was made using
high dispersion echelle spectra and public narrow band HST images for
measuring radial velocities and proper motions, respectively. Assuming that the
ansae are moving at equal and opposite velocity from the central star we obtain
an average system radial velocity of -54 + 2 km/s, the eastern ansa approaching
and the western ansa receding a v, = 5.5 + 1 km/s with respect to this value.

Only the proper motion of the eastern ansa could be measured, leading to 2.8 +
0.8 arcsec/century, or v, = (130 + 40)d km/s, where d is the distance to the nebula
in kpc. Additionally, the electron temperature and density for each ansa was
measured using line intengity ratios. The results are T, ~ 9000 K and n_ ~ 2000
cm for both ansae. We estimate the age of the ansae to be ~ 900 yrs. and the

proper motion Wral star in p ~ 1 maslyr.

5 Observations
The datafor this project consist of a set of echelle spectra and two sets of public
HST images, taken in 1996 and 2001.
The spectra were obtained on the night of July 29, 2002, with the CTIO 4m
Echelle spectrograph. The instrument was set-up to covel
— 720 nm. The dimensions of the dit were X 6.6” and the typical s
was 2’. For wavelength calibration @ Th-Ar = gl RESIE eSS { DA o] ile
LS Eai(ooploloncif[olc o= (I gl slA gl (HR 7596) was used. The
observations were reduced using standard routines
The HST images were obtained from the HST E V=R I RIS 8= AER Gyl
in April 28, 1996 (Balick et a. 1998) using the\ Wil AL R ENCE ACE 1) -1
(WS Y MRS ME T AT RiTIE, The second set was taken in
May 11, 2001 also with the WFPC2 and the ==y Ehilia (e TS k= 1= W0 04 M 1y =}
2001 images are shifted 20 arcseconds east the 1996 images. As the latter
covered the entire nebula, in the former the ansa disappears from the field
of view. The two images shown in Figure 1 EEEqREVE e SN ({o/gvels (o =12
rejection) of each set. L]

Figure 1: HST images taken in 1996 (left) and 2001 (right). The circles
mark the stars used as ref erence points for Figure 2 and Table 3.

Table1: Radid velocitiesfor the linesfound in each ansa.

Figure 2: Difference between 2001 and 1996 images, taking several reference points

Radial Velocities, Electron Temperatures and Densities

Thelinesthat could be identified in the spectraare listed in Table 1 . The central wavelength of
each line was measured by fitting aVVoigt profile, using the IRAF task splot. The resultsfor the
Doppler shift of the emission lines of both ansae are listed in Table 1. The values of the rest
wavelengths of forbidden lines were taken from Bowen (1960), while the values for permitted
lines were taken from Moore (1945), taking averages in the case of Hel blended multiplets. The
average result for the velocity of the eastern ansais -59+2 km/sec, and for the western ansaiit is
-48+ 2 km/sec. Assuming symmetry about the CS, the system velocity isthen -54 + 2 km/s and
each ansais moving a v, = 5.5 + 1 kmv/s respect to this value (the eastern ansa approaches and
the western one recedes).

The line intensities were measured by fitting several Vaoigt profiles, each one with different end
points, to get an estimate for the errors. The intenstities were corrected for interstellar and
atmospheric extinction. Theratios [N 11] (6548 + 6583)/5755 and [S I1] 6716/6731 were used to
compute the electron temperatures and densities using the formulae of McCall (1984). Results
areshownin Table 2.

Proper Motions

Estimations of the distance to NGC 7009 are quite uncertain (Acker et a. 1992), but a value
of d =1 + 0.8 kpc can be adopted, being a rough average of the measurements. One way to

and measuring the angular separation of this point
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Table3: Angular displacement between
2001 and 1996 images with respect to
different reference points (Fig. 2)

HST « WFPC2

Table2: Line intensity ratios and electron
temperatures and densities for each ansa.




