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Abstract

We examined the relation between the position angle of the gratings and aveilable wavelength
range of MALLS, the spectrograph for NAYUTA telescope. We verified that we can explain and
reproduce the results by basic sinusoidal equations derived from the grating equation. We
determined the unique equations for these relations.
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Fig. 1. The theory of a diffraction grating.
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Table 1. Data of the relation between 6 and A obtained from measurements for the mid-dispersion mode.

DO00DD [] | 0000 [A] | 0DDOOCOO 7] | 0000 [A]|0000DO P]| 0000 [A]
12.0 3054.9 1.0 60018 14,0 7923.7
11.0 4042.4 2.0 6155.7 15.0 8015.4
10.0 4223.6 3.0 6307.0 16.0 8105.0
9.0 4390.8 4.0 6467.3 17.0 8268.5
8.0 4536.3 5.0 6589.2 18.0 8377.9
7.0 47131 6.0 6769.8 19.0 8469.8
6.0 4903.8 7.0 6875.6 -20.0 8549.6
5.0 5008.2 8.0 7018.5 21.0 8658.6
4.0 5221.9 9.0 7189.5 22,0 8751.1
3.0 5367.7 10.0 7311.7 123.0 8870.5
2.0 5458.0 11.0 7426.7 24.0 8988.3
1.0 5720.6 12,0 7531.1
0.0 5848.6 13.0 T717.4
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N d{sin(18°.115 — 6) + sin(48°.115 — 0) }, forn=1 )
=\ d{sin(73°.814 + 0) + sin(43°.814 + 6)},  forn = —1
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Fig. 2. Comparison between the measurements and the calculation (sinusoidal). Filled circles are the
observational data and the dashed line is the calculated curve. The curve fits the data well.
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Table 2. The relation between 6 and X calculated from the equation (9).

000000 P | 0000 [A] | 0DODOOO [?]| 0000 [A]|0000OC P]| 0000 [A]
12.0 3848.3 1.0 60034 14.0 7850.8
11.0 4022.6 -2.0 6157.8 115.0 7977.3
10.0 4195.6 3.0 6310.2 -16.0 8101.4
9.0 4367.4 4.0 6460.8 17.0 8223.0
8.0 4537.8 5.0 6609.4 118.0 8342.1
7.0 4706.8 6.0 6775.9 119.0 8458.7
6.0 4874.5 7.0 6900.4 -20.0 8572.7
5.0 5040.6 8.0 7042.9 21,0 8684.1
4.0 5205.2 -9.0 7183.1 22,0 8792.8
3.0 5368.2 -10.0 7321.2 123.0 8898.9
2.0 5529.6 11,0 7457.0 224.0 9002.3
1.0 5689.3 12,0 7590.6
0.0 5847.2 -13.0 7721.9

Table 3. Data of the relation between 6 and A achieved from observations for the low-dispersion mode.

000000 ] | 0000 [A]
26.513 73010
27.831 5847.7
28.237 5423.3
29.149 4363.8
D000000000000000
A = d{sin(18°.068 — 0) + sin(48°.068 — 6)} (14)
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0 = 33°.020 — 180°.00 arcsin ( AA] ) (16)
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Fig. 3. Residuals of wavelengths between observed and calculated ones are plotted as the function of the
wavelength .
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Fig. 4. Comparison between the measurements and the calculation (linear). Filled circles are the observa-
tional data and the dashed line is the calculated line.
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Fig. 5. Residuals of wavelengths between observed and linearly calculated ones are plotted as the function
of the wavelength .



