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Abstract

The dome-flat system for 2m-Nayuta telescope has been updated. In the previous system, one lamp irradiates the
flat-screen diagonally. In the new system, four lamps on the top-ring of the telescope irradiate the screen head-on.

We examined the performance of the new lamp system by using NIC (Nish-harima Infrared Camera). Using the
J band frames, the telescope elevation of 40° and the difference of azimuth angle between the enclosure and the
telescope of 71° have been derived as the best position for taking the flat images.

The uniformity along the circumference and the radial direction in the flat images has been investigated by a
comparison with the twilight flat images. There was still unevenness of the luminosity along the circumference of
the J, H, and K, band flat-images However, the standard deviations along the circumference of the flat images in
all three bands were below 1%.

We could not find unevenness of the luminosity along the radial direction of both J and H band flat-images.
The estimated upper limit of the standard deviations in the J and H bands were 8.5% and 3.8%, respectively. On
the other hand, there were higher values of count in the center of the flat-images in the K band and lower values of
count in the rim. The standard deviations along the radial direction of the flat images in the K band was 2.6%.

The unevenness of the intensity in the previous dome flat were 14%, 8.8%, and 17% in the .J, H, and K bands,
respectively. Therefore the new flat system has achieved to decrease the unevenness of the intensity roughly a 40
percent or an order.
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Fig. 1. The median values of count in the flat frames for a given lamp
current.
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Fig. 2. The flat frame in the J band obtained by combining 120 frames
in EL=40° and dAZ=T71°.
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Fig. 3. The median values of count in the J-band flat frames in a given
EL value.
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Fig. 5. The median values of count in the flat frames in a given dAZ
value obtained by the lamp current with 8.5 A.
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Fig. 6. The flat frames in the H band normalized by the twilight flat obtained in 21 June 2015. The left top panel corresponds to the rotator angle RA of
-180°. Next to the right panel is RA = -150°, while the right bottom panel shows the frame of RA = +150°
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Fig. 9. Same as figure 7 but for the K5 band.

Table 1. The standard deviations [%] derived from the median values
of the count plotted in figures 7-9. Note the standard deviations are
normalized by the average values in the whole rotator angle.

band 1stquadrant 2nd quadrant 3rd quadrant 4th quadrant
J 0.8 0.9 2.1 0.9
H 0.7 0.7 0.6 0.8
K 0.8 2.4 0.6 0.9
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Fig. 10. The H band flat frame made by combining flat frames ob-
tained at 12 rotator angles. The green rectangles with width of 40 pixel
and length of 100 pixel are regions to measure the median values of the
count.
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Fig. 11. The median values of the count within the green rectangles as
shown in figure 10 are plotted for the J, H, and K bands.
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