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HaTr 4 is a compact planetary nebula, known to contain a close binary central star. Using high
spectral and spatial resolution position-velocity arrays in the emission lines of [O m] 5007A, Ha and

[N1] 6584A, we show that the nebula comprises a bright waist with two faint, extended lobes and is
oriented with its symmetry axis close to the plane of the sky.
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Figure 2 - Left image shows the 4 sit positions used on the NTT. Central imag
\ is the corresponding [Nif] A6583.45 A emission
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UVES on the VLT-UT2 (Paranal Observatory, Chile) Was used with a slit
resulting in an angular resolution of 0.3" pixel”. In total, a further 2 slits were
A6583.45 A ,and 13 in [OI11] A5006.84 A .

Figure 1 - Image of PN HaTr4
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Analysis

The following results were acquired by analysing the [Olll] emission
shown in‘Figure 3 and Figure 4.

By determining the velocity difference between lhé near- and far-
sides of the nebula, its,angular size and that the nebular symmetry
axis approximately in the plane of the sky, it was possible to estimate
a kinematical age for HaTr4. The kinematical age for HaTr4 was
estimated to be of order 4000 years. ;
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The inclination of the nebula (assumed to be 90° above) could be Right ascension
determined by assuming that the bright emission features on slit
«correspond to the near- and far.-sides of the nebula, and measuring RRREE R R srows tho 6 st postions ussd OTI UEME RS ;r:lfl‘r:::':ls:; s s ows [O11] 15006 B4 A
their vertical off-set from one another. Using this method, the
inclination of the'nebula was determined to be approximately 85° (in
good agreement \fvilh the assumption that the nebula lies in the plane VLT 2 ol pa—
of the sky). "

4. Future Work

A 3D spatio-kinematic model of the nebular emission, consistent with
both imaging'and spectroscopy, is being developed using SHAPE
(Steffen & Lopez, 2006) in order to characterise its morphology and
velocity field of HaTr 4.
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Using this model, it will be possible to fully constrain the nebular 2 02 16:45:00 58 56
morphology and kinematics, which can then be compared to models
of the central star system in order to ascertain what role the binary has

played in the nebular evolution of HaTr 4. Figure 4 - Letimage shows the 5 it postions used on the VLT during the second night of observations. Rightimage shows O]} A5006.84 A
. emission from central slit position #1
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