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NRO 45 m system upgrade (VLBI, quasi-optics)

« HINOTORI (“phoenix” in Japanese)
(Hybrid Installation program in Nobeyama, Triple-band Oriented)

Scientific operation in FY2019

KaVA Large Programs on Circumstellar Masers

« ESTEMA (“family tree” in Spanish)

(Expanded Study on Stellar Masers)

Snapshot VLBl images of 80 evolved stars in masers during 2015—2016

« KaVA decadal monitoring observations of stellar masers

Intensive monitoring during 2017—2025(?)
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Multiple radio-bands observing system

KVN Multi-Channel Recelver Optical Bench

KVN quasi-optics for multi-band receiving system

& Source-frequency phase-referencing (SFPR) technique with KVN
(Dodson et al. 2014; Rioja et al. 2014)

# Band-to-band calibration in ALMA

# Quasi-optics installed in KVN, Yebes (in plan), Tianma (in plan)

# Quasi-optics (K/Q) installed in VERA temporarily (in Mizusawa, Iriki)
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Groves of maser lines (22, 43, 86 GHz bands)
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Molecular and atomic absorptions towards AGNs

# Many lines

HCO* (89.2 GHz)

HCN (88.6 GHz)

SiO (86.9 GHz)

CH;OH (84.5 GHz)

C,H (87.3 GHz)

RRLS (Radio recombination lines)
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New multi-band quasi-optics in NRO 45 m telescope
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Malti-band quasi optics @NRO 45m
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#Using existing
receivers
H22@22GHz

H40@43GHz

#£Moving/reusing
decommissioned
receiver
(TZ: 84—116 GHz)

#1—2mm band
in the future(?)

telescope

Chopper wheel

. . for power calibratoin
Fixed mirror

NRO 45 m

first generation

beam

transmission @
block

1 High band-pass filter

HPFs @ and @
developped
in FY2016—2017

®

7mm 7mm
(H40) (Z45)
LCP/-CP VLP/HLP

745 (22?) —1—2mm (227?)

13mm

(TZ) (H22)

LCP/RCP LCP/RCP
—VLP/HLP(?)

3mm



1.784 mm for 86 GHz
3.567 mm for 43 GHz
8.963 mm for 22 GHz
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Simulated characteristics of JCSA
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Other filter designs (Q-band, ongoing) 1/2
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Other filter designs (Q-band, ongoing) 2/2
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£ Physically strong
frames and filters
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Filler measurement system
@Osaka Prefecture University

Reflection
measurement
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Design of the new NRO signal transmission system

HINOTORI version on 2016 July 12
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Status
in 2016 May

Selection (order of priority)

Note
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Timeline

FY2016

FY2020?

Note

a Out of scope in HINOTORI
b Only Z45 for polarimetric VLBI and single dish (mirror exchange is out of scope in HINOTORI mode)

C Assuming only 3 IFs at first, and 4 IFs after funded, can be processed in OCTAD 51 2

d Before wide PolariS gets available, with circular polarizers are installed
€ After wide PolariS gets available for VLP/HLP—>LCP/RCP conversion

f After Q-HPF is set

g After both Q-/W-HPF are set

sho

MHz x 4ch /IF
(final)
IF selector

vld be delivered.

h 745 will be replaced with H40 after NRO permits it (but it will be in open discussion after FY2019).

| After two set of wide PolariS are installed, but useless without 6 IFs




e FY2016
New VLBI
backend@NRO

« FY2017
QO (K/Q-band)
commissioning

KaVA/NRO
framework

- FY2018
QO (K/Q/W-band)
commissioning

EAVN fremework

 FY2019
Regular operation
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