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IGRINS Parameters 

 

 

 

IGRINS is a high resolution spectrograph for the H and K bands.  The design resolving power is 

40,000.  The instrument covers all of the H band and all of the K band, that is, the entire usable 

part of the spectrum between 1.4 and 2.5 microns, in a single exposure.  Interchangeable cold f/ 

changing foreoptics allow the instrument to be used on different telescopes.  The spectrograph 

has no moving parts. The diagram here shows a solid model of the cryogenic part of the 

instrument.  The telescope focus is in front of the entrance window.  Light enters from the upper 

left. The f/ changing optics, which include a cold stop, are custom-designed for each telescope.  

The reflective spectrograph entrance slit sits at the output focus of the f/changer.  The reflected 

light goes to the slit viewing camera on the upper right.  The echelle section is in the center and 

the separate H and K cross disperser/camera units are at the lower left and right.  
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Specifications: 

- R=40,000 with 0.68 arcsec slit width at 4m telescope 
- R=40,000 with 1”x15” arcsec at the McDonald 2.7m telescope 
- Simultaneous H & K coverage using a dichroic and two cameras 
- R3 Silicon immersion grating for main dispersion 
- VPHGs for order separation 
- HAWAII-2 RG 2Kx2K detector 
- 130K Operation temperature (65K for the detector) 
-  

Item H-band K-band 

Wavelength [μm] 1.65 (1.49 ~ 1.8) 2.16 (1.96~2.46) 

Spectral resolution (R) 40,000 40,000 

Slit width (@4m telescope) 0.68 arcsec 0.68 arcsec 

Beam size 25 mm 25 mm 

Main dispersion grating 
(Immersion Echelle 
grating) 

Glass material Silicon Silicon 

Grating angle [deg] 71.56 (R3) 71.56 (R3) 

Line density [l/mm] 36.5 36.5 

Orders (min-max) 98-122 72-92 

Cross dispersion 
grating (VPHG, first 
order) 

Glass material Corning Fused Silica 
(HPFS 7980) 

Heraeus (Infrasil 301) 

Grating angle [deg] 32.43 32.43 

Line density [l/mm] 650 400 

Order separation 
[arcsec] (min-max) 

11.8 – 18.3 12.1 – 20.2 

Detector Type H2RG (2Kx2K) H2RG (2Kx2K) 

Pixel size [μm] 18 18 
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Science Requirements 

Feature Requirement Goal 

Spectral coverage 1.49 – 2.46 μm 1.15 – 2.46 μm 

Slit length [4m telescope] 10” (11” order spacing) 20” 

Spectral sampling 3 pixels at R=40,000 5 pixels at 60,000 

Spatial sampling 0.3 arcsec on the 4m 
telescope 

0.15 arcsec 

Resolving power R (highest) 50,000 60,000 

Rθ (slit loss <50% in the median seeing, 
Rθ=30,000 goal at R=50,000) 

21,800 34,000 

Actual resolving power for 90% (100%) of the 
band at R=40,000 

36,000 (32,000) 38,000 

Additional continuum within extracted stellar 
spectrum 

<10% <5% 

Ghost intensities <0.25% of main line <0.1% 

Spectral flattening 0.25% over R/20  

Thermal background from dewar internal optics <0.01 e/s  

Window emissivity <2.5%  

Out of band scattered light <0.01 e/s  

Wavelength stability 1 km/s (1/2 pixel) 50m/s 

Slitless throughput (on blaze) 0.23 0.33 
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Sensitivity 

This plot shows the S/N vs source magnitude in the H and K bands for point sources observed with 

IGRINS on the McDonald 2.7m telescope.  The knee in the plot represents the place where sources 

go over the boundary between the source-noise limit and the detector-noise limit.  We have 

calculated values assuming that the observation consists of six 600 second exposures with both the 

source and the sky were observed in each individual exposure.  The performance is based on typical 

seeing conditions and is appropriate for an average place along each echelle order and for the 

average performance of the cross-dispersers.  It takes into account spectrally scattered radiation 

from OH night sky emission lines but is invalid close to the lines themselves.  These numbers are 

~10% better than those presented at the PDR.  If we consider the KPNO 4m and Gemini N as 

possible 4m and 8m hosts, the sensitivity scales pretty much with D2 since the typical image quality 

improves. 

 

• Figure 1. Signal to noise in one hour, per resolution element, on the 2.7m 


