
Instrument Overview 
IGNIS is a high-resolution (R~30,000-45,000) spectrograph that will obtain spectra across the full 
1.07-5.4 μm bandpass, simultaneously, over 6 infrared detectors. The key technology that makes 
IGNIS possible is the use of silicon immersion gratings, which provide a 3.4x increase in 
dispersion while allowing for more compact instrument designs. These gratings are in use in 
IGRINS at Gemini and iSHELL on the IRTF and are central to the design of GMTNIRS, a first-
generation, high-resolution spectrograph for the GMT. The IGNIS concept is to copy the existing 
GMTNIRS instrument design for the Keck Telescopes. This approach provides substantial risk 
and cost-reduction; IGNIS will save millions of dollars and several years of engineering efforts 
compared to an instrument that is newly designed from scratch.  

Figure 1. IGNIS opto-mechanical design. (Left) mechanical dewar layout. (Right) optical layout. 
Five immersion gratings highlighted in green. Each arm and the slit viewer are labeled.  

The baseline IGNIS design is a seeing-limited slit spectrograph with no moving parts (Figure 1). 
A series of dichroics divides the incoming light into 5 channels (J,H,K,L,M), each with its own 
immersion grating. The L band is then split into two channels to accommodate the large bandpass. 
Light in each channel is then cross-dispersed into an echellogram by Volume-Phase Holographic 
(J, H, K bands) or reflective (L1, L2, M bands) gratings. Each channel’s spectrum is then imaged 
onto a H2RG array. In the front-end, a slit-viewing camera allows for quick alignment of the source 
onto the slit. In total, there are 7 H2RG arrays. Note: A direct clone of GMTNIRS on Keck will 
only achieve R~30,000 in JHK, due to the smaller gratings. In our 2019 Keck White Paper report, 
we recommend pursuing a modified clone of GMTNIRS, with larger gratings for JHK, to achieve 
R~45,000 in all bands.  

Hi everyone,
IGNIS (Immersion Grating Near Infrared Spectrograph) is a new instrument concept being developed for Keck that will provide high resolution (R~30,000 - 45,000) 
simultaneous wavelength coverage (1.07 - 5.4 um) spectra.

We will hold an IGNIS Science Workshop on Wednesday, September 8 from 1-4pm PDT for folks interested in discussing future science plans using IGNIS on Keck. The 
meeting will be in a hybrid format (both over zoom and in person) at UCSD, the day before the Keck Science Meeting, also at UCSD. The meeting will consist of an overview of 
the IGNIS concept, short presentations on future science with IGNIS, and time for discussion. 

Fill out this google form. If you plan to attend in person, please let us know by August 20th. The final deadline to complete the form and receive meeting information is 
September 3rd.
~Emily Martin (UCSC) and Greg Mace (UT Austin), Co-PI's of IGNIS

IGNIS: The Immersion Grating Near Infrared Spectrograph for Keck 

https://forms.gle/mgcy7gXMAXFfeWRq8


The broad spectral grasp of IGNIS will provide the Keck community with high-resolution spectral 
survey capabilities that will have long-lasting archival value. IGNIS will be a UCSC-led project 
with the support and partnership of the GMTNIRS collaboration.  
 
How IGNIS is a NIRSPEC replacement 
By combining broad spectral grasp with an efficient optical design, IGNIS will be highly sensitive 
and outperform upgraded NIRSPEC by a factor of ~13. Figure 2 shows sensitivity curves for 
IGNIS compared to other instruments. IGNIS is not only more sensitive than NIRSPEC by up to 
~2 magnitudes per band, it will achieve the full 1.07-5.4 um grasp simultaneously, where upgraded 
NIRSPEC would require ~8 grating settings.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Modeled IGNIS sensitivity (1-hour SNR per resolution element for R~45,000 modified 
clone version) compared to other high-resolution IR spectrographs. Sensitivities for existing 
instruments are from actual observations, and an IGRINS model is compared here to actual 
IGRINS K-band performance. IGNIS outperforms NIRSPEC by ~2.4 magnitudes at JHK. LM 
bands are background limited, so SNR is comparable, but the simultaneous wavelength coverage 
of IGNIS results in ~8 times the spectral grasp per exposure.  
 
Instrument design: 

- Natural seeing (AO feed is being considered but not part of baseline design) 
- R~30,000 in JHK and R~45,000 in LM 
- ~0.4’’ x 4’’ slit dimensions 
- 1.07-5.4μm spectral coverage, simultaneous 
- Sensitivities shown in Fig. 2 




