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From HINOTORI to NOCTURNE
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Hybrid Integration Project in Nobeyama, Triple-band Oriented

NOCTURNE=
Nobeyama Octatonic-scale bands, Unitary-frame Receivers Nexus
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HINOTORI =Hybrid Integration Project in Nobeyama, Triple-band Oriented
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Scientific operation (single dish modes):
K+Q (H22+Z45) opened in single-dish mode since 2022 March
K+Q+W (H22+H40+TZ) will be opened in single-dish mode since 2026 February



Synergy of HINOTORI with other development prOJects
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NOCTURNE system concept updated on 2025/7/6
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Proposal background

- Ultra-wide band, single-pixel receiving system SHSEERFBEEFEE LD
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Proposal background

- Microscopic struc_ture In Earth’s | AHSEERFERZEREEZ LD
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Wide-band atmospheric spectrum monitored for
astrometry and astrophysics

° Precipitable water vapor (PWV) causes excess path delay
(goal for astrometry: ogpr(Z, AZ) < 0.5 mm)
> PWYV, liquid water, and oxygen atmosphere causes attenuation

(goal for optical/IR photometry .o < 1 mmag : opywy(Z) < 0.3 mm)
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Freqguency coverage and science cases

. Exploring time-domain radio astronomy on sub-daily to daily scale
. Simultaneous monitoring of interstellar medium and Earth’s troposphere
for data calibration in source brightness/amplitudes and VLBI fringe phases
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Trans-discipline concept aiceri o 00"
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Current preparations

16—58 GHz receiving system

as a water vapor radiometer
(operated in a room temperature)
(NeCoDeS by H. Ujihara)

-30 -30
—— Cl1Sel72_0029 20260323 224927 —— df=0.1GHz & sav-gol
—40 4 — C1R_0029_20260323_224411 —40 A —— df=0.1GHz & sav-gol
—— C1C_0029_20260323_223839 —— df=0.1GHz & sav-gol
— —50 -50
£
3, =60 1 —60
—
£ 701 -70 A
—80 A —80 -
-90 T T T T -90 T T T T
20 25 30 35 20 25 30 35
1 fra[GHz] : 2000 17— 100
\’v — <-T_receiver
—— T_atmosphere -> L
~{ 1500 A - P 80
60 —
4
1000 =
- 40 E
500 A
- 20
0 u T T T 0

20 25 30 35 20 25 30 35
frq[GHz]

See Ujihara-san’s poster




20265F-FENeCoDeSIR B G (s @ vz dnififor oF- @ B B %)

B[E]325%(2025/3/23) TIEK/QRIKFDVLBIERREIE HIC 7 U v IhFE 5N, BERICKSKENS TS

3.00401 scand
1.4-03 0.025 0.0014 2
o } 1 062 00012 2.56+01 atmospher;
I A
1.08.03 il 0'00;: 0.001 g 20es01 | -30 Rf:22.235GHz
2 8.06-04 -~ t g 0.005 0.0008 ’—g 1.5e+01
g 50006 - I g o0 0.0006 < 1.0e+01 - 0
4.00-04 } \‘ 1 © 0005
\ 1 0.0004 50400 - o
2.0e 04 - “' " dvbcohaihmtl g 50
0.00400 doetn 0 1l i s 00 001000 500 0 500 1000 5
: 30 20 10 0 16 20 a0 -a.c2 5 ) A Delay [Samnl & 60
Delay [Sampls] 5 o 5 elay [Sample] 5 0 .
1.00-08 ———————F——7—1 Delay [Sample] 800401 ! ﬁ i ‘ B h Del;y()lza:;‘g]SZ 10:3 10
9.00-0¢ — 1 it . 9025/082 10 ; ] poc i 5 H
80804 - 1 gt’:‘.’?on 1+ 2025/082 1{18) 250401 | Station-1: MIZN
7.06-0¢ = . Station-5: o 20e+01 | ‘ g Station-2: NOBE 80
3 5.0e04 - R Scurce 3 | Source 3 J042
2 o004 L i Lengtn 2 326.000000 3 1.5e+01 | ‘ q Length : 60.000000(
g' 4.00-04 - i Sampling : 1021000 £ Sampling : 1024000000 90 H L H
aite0s L | ] Frequency:+21812. 1.0e+01 | b Frequency:+42763.000000[ 0 2 4 6 8 10 12 14 16 18 20
bl i ] peak Amp - 5 | L Peak Amp : 2923.678758]
Ehos i Beak Dhe & <1339 5.0e+00 N Peak Phs : 140.286776[ Freq[GHz]
0‘0353; [ A 1 Delay : 40.1255 0.00400 Poatratt, Mpmsnuilond  Delay : -0.040634]
061 ¥ E .
04 02 0 02 04 Rate 3 +1.7 04 02 0 02 04 Rate : -0.006358] Y
Rate [ Hz | SER 770, Rate [ Hz | SNR : 37.766456 Rf:16.5GHz
. e N 3 .
9,01 L-=%k (K:R25082A-scan3 (J0423-01)) :2111-7K R (Q:R25082A-scan3 (J0423-01))

2025 F EEER(2026/3/23) TIXQD 7 ) vV IFHEBLI > feh. TEEDRBER > Te
- IERINAZEERB7 Y JICEBE LT, EEEEH(E
- BESHOAENTEICAST-OT. OMTEY FIL Y v VERE ICEE L TRAEER . e
2 Y2 — L EEE LTASE £ FEROBREEEER L grPA4 T 7
- F—HMIBY 7 b % Pythonlc BT U THEEH L (AIRMO MR D BRETHEL. TBLRY)
- O—AIVESORNAKCRFAIAY T\, #E%Y 7 N TRE %iﬁgﬁ

SEETE T MYU—#5
74— ROBRRBRICEZEERLE(TENILOMTHHE U T2RE1t)

- Cold/R— b DHAERIE(RBDEEIL77 KK D BN, ARETER > TWBHR)

-V 7 MU 7 OWEER ECGRIGNIE. REZEOEL. ARTFAAYIDEZRIIOPGUINDEER L)

- BN SED e ART FDIEE(fo SN biosEittIn) & U E— MlfEE TR 2232 % F5 R X 417 ColdE— F o3 I f4
- ZEREBRILACBSHBICHBELTCEFRNBNRZZ2)FEARLTEHEERER LWL S s - N

- BRI RY (B ) RN S Nc D TR AR 7 F P RFSoC 4x2% A FIE RFEWATENE CORATEODY..




-30 -30
—— C1Sel72_0029_20260323_224927 —— df=0.1GHz & sav-gol
—40 { —— CIR_0029_20260323_224411 —40 A —— df=0.1GHz & sav-gol
—— C1C_0029_20260323_223839 —— df=0.1GHz & sav-gol
— —50 -50
5
5 —60 —60
-
& -70 =701
-80 —80 A
-90 T T T T -90 T T T T
20 25 30 35 20 25 30 35
1 fra[GHz] 2000 17— 100
\\W —— <-T_receiver
—— T_atmosphere -> +
04 1500 + — P 80
r 60
-1+ 1000
) r 40
o T SkyR 500
—— Sky-Cold F 20
—— R-Cold
-3 T T T T 0 u T T T 0
20 25 30 35 20 25 30 35

frq[GHz]

AEL 77—y 7 + o BRI I
RFIfRZ:
- CTE LT OB AR TT — Y %2 & > TES
- Savitzky-Golay filter CHlk¥ii 22 A4 4 Ui 2 fa L W fafid Tiéil
- Y 72 B CUI D 1E L (~0.1GHZ?)
KRR DETHE
M7 A v B 7 IHD Savitzky-Golay filter THFEEE{E
* Hot/ColdDHEFIRIE D & ¥ A T L R KA % G154

FFIZCold DFRFE I3 AE R KA DMEEHEL ISR S LS
SFHZ23GHZEL T8 L\ o C, MU HE Y E

Pwr[K]

REINHETHE D £ o2 EZ A Fa—7TO->) %
& Cold R — F ODEIRBIUADIRELE L A 5D TIE?
74— FEETHEK L THAL

Ly RO X 2 TR & AT
—13 D BAIL45mEH 7 4 — NS08

NICTCTHELITE 202 L9 D IIAEH



Other related development items

oWide-band receivers using new wide-band OMT and LNA

oQuasi-optics such as band separation filters for ultra-wide bands

oWide-band spectrometer using RFSoC

olinear to circular polarization conversion in A/D sampler (OCTAD)
for VLBI

oExtracting precipitable water vapor (PWV) content and
corresponding excess pass delay length from spectra of water
vapor radiometer for astrometric calibration



