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After 3years observation
with designed specification
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s Inflation
tensor to scalar ratio: r
— 6(r) |y, = 0.006

Expected sensitivity
90 GHz: 4.1 pKV s
150 GHz: 3.4 pKy/ s
220 GHz: 11.5 pKy/ s



POLARBEAR-2 or Simons array

POLARBEAR
CMB observation at Atacama,
2012 started observation

Transmission

Observation

POLARBEAR-2 RS

Newly designed receiver
for the same telescope with
6 times. more detectors.
deployed in 2018

Simons Array
3 POLARBEAR-2 receiver

Simons Observatory
around here
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7 detector wafers, 7588 TESs
on a focal plane

Focal-plane and detector design -
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Readout scheme

LC circuit

Capacitor and
inductor are
implemented as
micro pattern

carrier .
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SQUID circuit board on 4K stage
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Lab Tests Finished

Beam mapper
(movable thermal source)

Beam shape

Liquid N2 bath

Optical yield
Optical efficiency

e e g \
e Nt e \
N

NN , 1‘:,531- ; o 'x e
- LA el
- ;\ M o -8 <
SN A LM
. € VO _— .
SR A Y = .
__.¢ \Rr . ¥ \\' Py A

==
o

4 \ S
-
“ e oF -

@

- \
e\

-t 2 T
AR - vy
- ¥ -
i &

B! -
Sl 4
e % .b‘-, N

~

.

3 J?i % 53 A’ ‘*v’ - 45 i ) P
- <A S " — ‘g " P
! T g. i

/



Transportation to Chile

< Special anti-shock palette
with damper spring
(patent of Nittsu)

Documents for
exports was
tough work

Seeing off crates to the
site 2018 October 2nd |

N

Optics tube was
disassembled for
transportation.




Assemble at site

All crates arrived in end of October to the site.

We used ACT container for assembly.
The assembly work went smoothly, and was
finished in 3 weeks.




Mount to telescope

Lifting receiver
by hand. It took

Temporary hoist SR

system mounted
on telescope

"

Truck was hired for
receiver transport

T Refrigerator’s gasket
replace on telescope,
hardest work in my stay.
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First observations

In the end of year 2019, all receiver cooling, telescope control and readout electronics got ready.
First light was achieved in beginning of year 2019.

Sun scan on 2018 December 30 Venus scan on 2019 January 5

r Venus !




Early calibrations

Wire-grid
calibratorin
front of window

Stimulator:
heater radiation
source



Receiver operation and re-cooling

We opened receiver and repaired to mitigate vibration that generated heat, in order to
achieve aimed temperature.

While temperature is going down, the readout electronics were also updated for more
stable data acquisition. Grounding was also improved for lower noise environment.
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GIO insulator support plate
VAl to remove ground loop
Focal plane detector viewed from back side 15
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Continuous Rotating Half-Wave Plate(HWP)

HWP is an instrument to rotate polarization angle, and thus to reduce 1/f noise
which comes from atmosphere and detector thermal fluctuation.

HWP is composed of 3 layer stacked 50cm sapphire plates.

Mount and rotation demonstration
have been performed. 16

HWP is put just in front of receiver window



Stimulator is a regularly used calibrator which put behind secondary, it is used to
calibrate relative gain and time-constant of detector.

Alumina heater © .
I ‘. .. B
rise up to 700°C. | \ o
Designed easyto - T = v ar
replace when it

is broken. n

Optical hornis
machined by
ourselves.




New stimulator is available

Although first package returned to Japan,
stimulator arrived to site (by my hand carry) and installed in the end of April 2019.

Currently working for commissioning jobs.
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Development of PB-2B and PB-2C

Assembled PB-2B focal plane PB-2B cryostat in test @ UCSD Fabricated PB-2C
detector with wafer wafer in dewer test
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