R010-P04
RZXZ2—3:11/26 PM2/PM3 (14:50-18:25)

BREAGERRERNICE KB I ORIRY MLER | FDLRERK
TR IC [T T VIHARRES

L B D, B AT U, AL B2 D, KEE A D, S 1 B D, S0 B0 D, BB D, 5 D, 8 —E
2 B 8 2, The %9

O Bt R, C iR i EREREERT e, G BN KA

Solar microwave spectral observations using the Yokosuka Radio Polarimeter :
Initial Findings
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F10.7, is solar radio emission with a wavelength of 10.7 cm (frequency 2.8 GHz), is usually used as a very important
index that reflects solar activity and the condition of the Earth’s upper atmosphere. This is because it is well known that
solar radio emissions in the GHz band, including F10.7, correlate well with solar EUV emissions that cause ionization in
the Earth’s upper atmosphere. Generally, the F10.7 index published by the Dominion Radio Astrophysical Observatory
in Canada is used worldwide. In Japan, on the other hand, the (Toyokawa-)Nobeyama Radio Polarimeters (NoRP) have
provided highly accurate solar radio fluxes for over 70 years since 1951. NoRP data have been used for the calibration
of solar radio instruments around the world, but it is scheduled to cease its observations at the end of the 2027 fiscal year
of Japan. Therefore, in order to continue observing solar radio that reflect space weather conditions, a new solar radio
observation device was constructed at the National Defense Academy of Japan.

The Yokosuka Radio Polarimeter (YoRP) began the sun tracking in mid-October 2024 and has been observing once a
day. YoRP takes in two frequency bands: narrow-band (around 2 GHz) and wide-band (2.7-10.0 GHz), performing spectral
observations in each frequency bands. To ensure compatibility with NoRP data, calibration is being performed using NoRP
and YoRP data. Since YoRP and NoRP simultaneously observe frequencies at 2, 3.75, and 9.4 GHz, we used the chopper
wheel method to derive the solar brightness temperature from YoRP data at these frequencies and investigated the correlation
with NoRP’s solar flux (SFU). As a result, a very high correlation coefficient of >0.9 is obtained at 3.75 GHz. On the other
hand, no correlation is confirmed at 2 GHz. However, detailed analysis of the narrow-band spectrum revealed strong external
radio waves believed to be from quasi-zenith satellites near 2 GHz. Therefore, using only data from before mid-March, which
was not affected by external radio waves, we were able to confirm a weak positive correlation even at 2 GHz. Furthermore,
a positive correlation equivalent to that at 2 GHz is obtained at 9.4 GHz. The conversion coefficients between the YoRP
temperature and NoRP solar flux at 2, 3.75, and 9.4 GHz are used to derive the conversion coefficients for all observation
frequencies of YoRP. This made it possible to derive the solar radio spectrum from the YoRP data.

In this presentation, we will report on the calibration results of YoRP data and the results of our investigation into the
relationship between the solar radio spectrum from YoRP and sunspots.

KEFD F10.7 46880 (AHE 2.8 GHz OB 7 5 v 7 ) &, HIEROEBAKICKERFEE R 52 2 K5 EUV gt
BOHBEZRT Z e 5, KEEECHIKE B RKOREL KIS 2 IEFICEERBE LTIHVWSRTWS, —fik
BNCE,. A FRDRI=F Y RXAEDPREL TV FI0.7 a8t cHH I TWS, —F. HARTIE, E)I-Fd
KRG E B R E R ET (NoRP) 23 1951 02 589 70 FLL Eich 7= b R P o KIGERBHEEO X v ) 7L —2 3 VI
HObLhTWRIEEHEDOEWKIZGER 7 7 v 7 AR L TWE 5, NoRP X 2027 FERICEUMOKE T2 FEL TV
%, ZZTHARIZBWTSH., FHRIIRI Z KIS 2 KIZEKDE =X —BHIZ 5T 5 72D DO 7= e K5 EIREHEE %
R RPN REER L 72,

Z ORZABE KIGERGRERIZET (YoRP) &, 2024 5 10 A 5 KB EBEMAJgEx 2 b, 1 H 1 Mo#ElZ 15D
72 YoRP 1213 narrow band (2 GHz #7= D) & wide band (2.7-10.0 GHz) 235 . ¥5 & & BIHIEREE TAR7 FLVE
HWZEIT->TW3, YORP OE{HlT — &% NoRP DT — X & 3572512, 2024 4F 10 HHAEHD» S 2025 F7 HETOHE
W7 —2Z2HNTHBIEZ1T 572, YoRP ¥ NoRP 23[EFRHICEIHI L TWw 2 FEKREUL 2,3.75,9.4 GHz RSN TWB 720,
IS DREBEITBVWT, YORPHBEIFT— 20 5F a v R—hA — B X ) KIGHEEREZEH L. NoRP DK 7
Z v 7 X (SFU) £ OMEZFANT, ZOREE, 3.75 GHz IZB W TIEHBEFRED 0.9 U E v IEFICEVEHEZ R L2, —
J7. 2 GHz I2B W TIIHHBEDHESS T 2 1202 o 7285, narrow band D A7 FLERER L= Z A, 2GHz e L=l
WAHRER ZZEL TW5 2 e PRI Nz, L&D, HNEEROHEN KD 572 3 APALUEIO 7T — X DA% Hv
THEZEH Lz ZA, DAFODIEOHBEZHERTE/]2, $7294GCHz XEREBTH 272D BHOEEICE 5 X
R MNVEEHPZ L WA, 2GHz &k RIFEEOIEMHEP MR TE/, YLD 2,3,75,9.4 GHz I281) % YoRP J&/E-NoRP
KEG7 2 v 7 2B OLEEIRE L D, YoRP O 2B KEIBIT 2 LHlREEEB Lz, 24k b, YoRP #ll7— &5
SARIGEIEARY MILVOEBEHMNAIRE L 72 o 72,

SR Y ORIRERANIAEREHRE T S,





