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Innovative faseroptische Spektroskopie
und Sensorik

1) PICs Overview

2) Applications in Astronomy

3) Astrophotonics at AIP — Arrayed Waveguide Gratings

4) The Potsdam Arrayed Waveguide Spectrograph (PAWS)
5) POCO Frequency Comb System — PAWS Calibration

6) Outlook
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PICS OVGWieW ® innoFSPEC

Innovative faseroptische Spektroskopie
und Sensorik

» Development of chip complexity over the years o S ANG
o Similar to Moors-Law in transistors on microchips 4=F" E"

* PICs are widely used
o WDM receivers, Mach-Zehnder, etc...

» Dependence of chip cost
o Chip cost on the production for three models
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PICs in Astronomy “* InnoFSPEC

Innovative faseroptische Spektroskopie

* PICs benefits
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1) Stability

2) 100 x size reduction (reduced payload)

Beam combination at the AMBER instrument, 3) Scalable, faster manufacture

VLTI
4) Less mass and power

J
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Astrophotonics at AIP #* noFSPEC
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 Fiber and chip based photonics for near-infrared astronomy
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Arrayed Waveguide Gratings *innoFSPEC

Fa roptische Spektroskopie
ndSe

« AWG tailor made for astronomical instrumentation

1) Tuned for a broad spectral range — H-Band
2) Low insertion loss |
3) High resolving power y \

AWG chip

Image plane
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Integrated Photonic Spectrograph e PSEEE
 Fabrication process
SiO2 (n=1.444) 3.4 um 15 ym

«—>

1) UV-Photolithography
2) Atmospheric pressure chemical vapor deposition (APCVD) N -l

Si02 (n = 1.444)

3) SiO, substrate — Silica on silicon platform

* Best performing chips selected
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The Potsdam Arrayed Waveguide Spectrograph

* Design of the cryostat
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* The PAWS detector(s)
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Improvement in Current Cylce

« CDS frames with minimal integration time = 2.7 seconds
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Innovative faseroptische Spektroskopie
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» Experimental Set-up
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First Lab Light e O

Innovative faseroptische Spektroskopie
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* Tunable Laser and Super-K results

Tunable Source Echellogram Tunable Source 9th Cycle
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Chip-based Frequency Comb (Astrocomb) > ...
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POCO and PAWS - PICs for Astronomy . .

Innovative faseroptische Spektroskopie
und Sensorik

PAWS

Optical Fibre
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POCO and PAWS - PICs for Astronomy ]’,‘{,ToFSPEC

Fa roptische Spektroskopie
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Optical Fibre

Measured POCO spectrum with PAWS
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optische Spektroskopie

* Improvements:
1) Least degraded H2RG
2) Better Focus

* Analysis on AWG performance

1) Test multiple fibres simultaneously
2) Warm AWG limitations

» Test at the Calar Alto Observatory
» Goal: compact cryo-cooled end-to-end system

 Future possibilities of detector integration in PICs for astronomy?
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Conclusions

PICs are used widely in different fields and are constantly improving

Several benefits for astronomical instrumentation: 1) Stability

2) 100 x size reduction (reduced payload)
3) Scalable, faster manufacture
4)

Less mass and power

Development of Astrophotonic devices on-going: - Arrayed waveguide gratings
* Frequency combs

Development and first tests of PAWS
e Calibration of PAWS with POCO « Interfacility distributed calibration system!

.

.ﬁ'

« Goal: compact cryo-cooled end-to-end system
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Thanks for listening

PAWS POCO
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