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IRIS Capabilities

First Light Imager and Spectrograph working in parallel at 
the diffraction limit of the Thirty Meter Telescope.

NGSAO and LGS MCAO with NFIRAOS
Wavelength Range 0.84-2.4 microns
RMS Wavefront Error < 40 nm in fine scales
High Order Atmospheric Dispersion Correction

On-Instrument wavefront sensors (OIWFS).
Three sensors to measure tip/tilt, focus and distortion across field.
Near infrared sensors to gain from NFIRAOS AO correction.

“Wide-Field” Imager
34 arcsec field of view (2x2 grid of H4RG-10 Teledyne 
Detectors)
4 mas plate scale (Nyquist @ 1.15 µm)

Integral Field Spectrograph (H4RG-15 Teledyne Detector)
IFS with Four Plate Scales ( 4, 9, 25 and 50 mas per sample)

Up to 14,378 individual, simultaneous spectra.

Spectral Resolutions of 4000, 8000 and few exotic modes
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Integral Field Spectrograph 
Optomechanical

Imager detector
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2 arcmin
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s

OIWFS
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Incoming F/15 Beam from NFIRAOS
2 Arcmin field diameter

Three OIWFS Arms patrol 2 arcminute 
NFIRAOS output field.



7

2 arcmin

Probe Arm
s

Imager 16”.4x16”.4

1”.2

34”

Imager focal plane
34 arcseconds
4 x H4RG-10

Imager Collimator (TMA)

ADC

Rotating Lyot Stop

5 Filter Wheels

OIWFS

3 Pickoff Arms

Incoming F/15 Beam from NFIRAOS
2 Arcmin field diameter

Im
ag

er

Imager with 4mas pixels
~34 arcsec field.
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IFS 4 mas or 9 mas modes
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SLICER SPECTROGRAPH

Coarse platescales/ Wide FOV
Slicer has 88 units rearranged into 2 pseudoslits, each with 2x22 “brick 
wall” pattern

1.125”x2.2” @ 0.025” scale
2.25”x4.4” @ 0.050” scale

Data Product: 45 x 88 x 1600(l) elements
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Image Quality

Spot radius RMS distribution

Slit A - #22

Slit B - #45
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LENSLET ARRAY

112 x 128 elements each with 500 spectral elements 
0.45”x0.51” @ 0.004” scale
1.01”x1.15” @ 0.009” scale

Spot sizes set primarily by diffraction

AO Reimaged 
Focus

@F/272 or F/603

Micropupil 
Plane
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Simulated Spectra

Stretched vertically to show individual spectra (only lower 512 rows)



16

IRIS Imager/IFS capabilities

TMT.INS.CDD.11.002.REL12 
TMT IRIS Operational Concepts Definition Document  

September 20, 2017 30 

 
Figure 3: The IRIS 2 arcmin diameter field of regard patrolled by the three On-Instrument Wavefront (OIWFS) three 
probe arms. The green squares are the four imager detectors tiled to achieve a 34”x34” field of view. The concentric 
lenslet and image slicer IFU fields (four channels in total) are located at the center of the field to optimize the best 
NFIRAOS image quality performance.  

Table 2: A top-level summary of IRIS capabilities with an R=4,000 spectral resolution requirement and a 
higher spectral resolution R=8,000 and 10,000 as an instrument goal. Both the grating and filter selection 
have been prioritized by the science team. 

Capability 
mode 

Spatial 
sampling 
(mas) 

Field of 
View 
(arcsec) 

Resolution 
(O�dO) 

Min/Max 
wavelength 
(Pm) 

Bandpass3 
 

Imager 4 mas 34 x 34 Set by filter 0.84-2.4 60 filters 
BB1 and NB2 

Slicer IFS 
88x45 
Spaxels 

 
50 mas 
25 mas 

 
4.4 x 2.25  
2.2 x 1.125  

 
4,000, 8,000 
4,000, 8,000 

 
0.84-2.4 
0.84-2.4 

 
20%,5% 
20%,5% 

Slicer IFS 
88x45 
Spaxels 

 
50 mas 
25 mas 

 
4.4 x 2.25  
2.2 x 1.125  

 
4,000, 8,000 
4,000, 8,000 

 
0.84-2.4 
0.84-2.4 

 
20%,5%, H+K 
20%,5%, H+K 

Lenslet IFS 
112x128 
Spaxels 

 
9 mas 
4 mas 

 
1.01 x 1.15  
0.45 x 0.51  

 
4,000 
4,000 

 
0.84-2.4 
0.84-2.4 

 
5% 
5% 

Lenslet IFS 
16x128 
Spaxels 

 
9 mas 
4 mas 

 
0.144 x 1.15  
0.064 x 0.51  

 
4,000, 8,000 

 
0.84-2.4 
0.84-2.4 

 
20%, H+K 
20%, H+K 

44 x 45 2.2
1.1
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IRIS gratings (2017/3/15)
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Grating Rankings (2018/5/3)

14 gratings
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IFS Saturation—
1 second integration

4 mas
Vega (mag)

9 mas
Vega (mag)

25 mas
Vega (mag)

50 mas
Vega (mag)

Zbb < 8.7 < 10.0 < 11.2 < 11.0 

Ybb < 8.5 < 9.9 < 10.9 < 10.9

Jbb < 8.1 < 9.6 < 10.5 < 10.6

Hbb < 7.6 < 9.1 < 10.2 < 10.4

Kbb < 6.3 < 7.9 < 9.2 < 9.5

Assuming 90% non-linearity at 90,000 e-
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Field setup on gravitationally-lensed
field with OIWFS, Imager, & IFS

2��
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Issues of saturation:
IRIS imager 60 second integrations

All green highlighted sources will saturate given exposure time

34��
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IRIS IFS 
field of view

4.4 x 2.25��
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IRIS Exposure Time Calculator

https://www.tmt.org/etc/iris
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