GroundBIRD : A CMB Polarization experiment with MKID arrays
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The GroundBIRD

* Observation of the CMB polarization and foreground at e 7modules : 6 X 145 GHz module, 1 X 220 GHz module
two target frequencies : 145 and 220 GHz. e 23 detectors on each module, 161 detectors in total.
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Target sensitivity for r
* Measurement of tensor-to-scalar ratio r, with the

target sensitivity of o, < 0.01

Simulated GroundBIRD CMB map

Fabricated MKID array Design of the focal plane

* The 40 K and 4 K stages

1. Fast rotation scanning at 20 RPM to suppressTeIescope . are cooled down by 2 ,~ 4o"|<sh.e‘|d’3
1/f noise g e
pulse tube cooler (PTC). Wy =T e

2. Microwave Kinetic Inductance Detector (MKID)
3. Cold optics to reduce thermal emission from
the surface of reflectors
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’ Inside the crydstat
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Tenerife, Canary islands, Spain
Coordinate : 16°30° W, 28° 18" N
Altitude : 2390 m
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* To rotate the telescope at 20 RPM
* For the electric power and helium supply,
we use a rotary joint.
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Modeling of the GroundBIRD telescope
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Status

1. Installation of telescope 2. Test of cryostat 3. MKID
* Thedomewas ¢ Therotationtable < The cryostat and the detectors are under test in * We ha\{e fal.oricated a test version MKID.
installed at Teide  was installed inside Instituto de Astrofisica de Canarias (IAC). * Itis a simplified version that has single
observatory in the dome in June » We have tested PTC without thermal load, and it polarization antenna coupled with a
November 2018.  2019. works with no problem. lenslet.

* This version will be used for the first light.
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Plan GroundBIRD Collaboration

» Test of cryostat : by Mid-August 1Korea University, 2IBS, 3IAC, “Universidad de La Laguna,
* |nstall telescope at Teide Observatory : End of August >Tohoku University, °KEK, ‘Sokendai, 8Kyoto University, >RIKEN,
» Test of telescope with rotation : September 10TUDelft, *University of Tokyo, 12Saitama Unlver5|ty, 13NAOJ, 14JAXA
* First light : End of September S
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