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Fig.1 Schematic diagram of VPHG diffraction with carving groove perpendicular to its surface
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Fig.2 Equipment of measurements of VPHG’s parameters
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Table 1 VPHGS’ theoretical designed parameters of low-resolution spectrographs of

LAMOST
Gratings Grating 1 Grating 2 Grating 3 Grating 4
Number of units 16 16 1 1
Spatial frequency(line/mm) 540 800 1680 2750
Wavelength range(nm) 570 ~ 900 370 ~ 590 830 ~ 890 510 ~ 540
Center wavelength(nm) 740.46 2.033 862.65 526.25
External AOI(°) 8.63 8.17 43.9 43.9
External AOD(°) 14.46 14 49.1 49.1
Physical dimensions(mm) 220%x220x20  220x220x20  310x220x22 310x220x22
Resolution 1000 ~ 2000 1000 ~ 2000 5000 ~ 10000 5000 ~ 10000
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Fig.3 VPHGS’ first-order diffraction efficiencies at blazing angles in the center wavelengths of the red

regions of 16 low-resolution spectrographs of LAMOST
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Fig.4 VPHGS’ first-order diffraction efficiencies at blazing angles in the center wavelengths of the blue

regions of 16 low-resolution spectrographs of LAMOST
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Fig.5 VPHGS’ first-order diffraction efficiencies of 16 low-resolution spectrographs in center wavelengths
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Fig.6 VPHGSs’ first-order diffraction efficiencies of low-resolution and mid-resolution spectrographs

influenced by the deviation from blazing angle
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Fig.7 VPHGS’ first-order diffraction efficiencies at blazing angles in the center wavelengths of red and

blue regions of mid-resolution spectrographs of LAMOST
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The Measurement of VPHGs’ Parameters for
Low-resolution Spectrographs of LAMOST
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Chinese Academy of Sciences, Nangjing 210042)

(2 Key Laboratory of Astronomical Optics & Technology, Nanging Institute of Astronomical Optics &
Technology, Chinese Academy of Sciences, Nanjing 210042)

(3 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABsTrRACT The Volume Phase Holographic Grating (VPHG) is applied to astronomy in
recent years, owe to its characteristic advantages. For instance, it can gain large grating,
high diffraction efficiency, close to 100%, super blazing, etc. The large scientific project
— LAMOST (Large Sky Area Multi-Object Fiber Spectroscopic Telescope), can acquire
the spectra of 4000 goals from distance objects. In order to improve the transmission effi-
ciency maximally, the VPHG is equipped as a disperse element. It is the first application
in domestic astronomy. In this paper, we carry out a test of the VPHG’s parameters with
a high-precision device and propose the measured results such as linear density, diffraction
efficiency, blazing angle, and the effect of the deviation from the blazing angle on the diffrac-
tion efficiency.

Key words instrumentation: spectrographs, methods: laboratory, techniques: spectro-

scopic, telescopes



