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History of Detector

Infrared light (Herschel, 1800)

Thermopiles detector (Nobili, 1830)

Bolometer (Langley, 1880)
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PE effect detector

Photocathode (RCA, 1942)
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History of PE detector

“All physical phenomena in the range of about 0.1–1eV will be proposed for IR detectors”
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Absorption on Ground

2022/3/18 7



Space IR Telescope

IRAS (1983) ISO (1995)

Name IRAS ISO Spitzer HST

Working year 0.83 3 17 >30

Wavelength(𝜇𝑚) 5-100 2.5-240 3-160 0.8-2.4

Spitzer (2003) HST (1990)
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Targets of JWST

z~11 Star formation
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Image in IR

B,V,I band B,I and 𝐾𝑆 band 
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Instrument Part
Chen Naihui
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Scientific Instruments

Observing modes of scientific instruments
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Standard imaging mode of NIRCam
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NIRCam

Photos of two modules

2022/3/18 14



Two wave length channels

Projected detector plane Optical layout
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Filters

Sensitivity for different filters.

Characteristics of filters for short wavelength channel.
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Observation Strategies

Dithering Mosaic

• Fill image gaps.

• Compensate bad pixels

…

• See large sky regions
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MOS mode of NIRSpec
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Multi-object spectroscopy

Spectrograph modes of NIRSpec
NIRSpec
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Most novel and complex subsystem of NIRSpec

250,000 shutters

0.2''x0.46''/shutter



Optical layout
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Work Principle
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Example

Detector plane
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Jakobsen et al. 2021



Summary
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• IR detection has a long history and those detectors using PE effect 

give us more chance in IR astronomy.

• The IR band will let JWST to see more.

• NIRCam provides a variety of filters for different purposes.

• MOS mode of NIRSpec give us the ability to see hundreds of faint 

objects in a single exposure.


