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Abstract o The first test measurements at Okinawa Electromagnetic Technology Center, NICT.
We have started to develop a next-generation microwave radiometer to be used in }_Exzigmnﬂ“m ¥y - N _ — - - M
millimeter-wave spectroscopy for the high-resolution and high-precision monitoring of water o s | km NICT Okinawa 27°00'fF= oy T — = 27°00

vapor behavior. The new radiometer will be suitable for not only space geodetic techniques such g
as VLBI and GNSS, but also field measurements such as monitoring volcanic activities and §° H,0 0, ‘; -
cumulonimbus cloud generation. 5 ] <=
The planned front-end system for our new microwave radiometer has a wide bandwidth feed @ ‘Measurement of the receiver §
of 20-60 GHz for measuring two frequency bands of 20-30 GHz (H,O) and 50-60 GHz (0,) as £ e 2630 .
shown in Figure 1. A signal from the feed is separated into two linear orthogonal polarized
signals from the feed, one is in the 20-30 GHz feed and the other in the 50-60 GHz feed, using | ;
an orthomode transducer (OMT) as shown in Figure 2. The wideband feed, OMT, and the LNA o 2w @ s e 0w s e
for each signal will be cooled at 77 K using a Stirling cryocooler to improve signal-to-noise ratio. reaveney B
We have assembled a room temperature 20-30 GHz receiver without the cooling system until __ S T 2627 | | .
the middle of 2019 as a first step of our development (see Figure 2). We have implemented . . - — . - p—— - = e @

Figure 1: Effective temperature of
atmospheric radiation as a function of
observed frequency. This plot is

Figure 4: Installation of the S — . E——
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new receiver on the 3.7 m dish. Topography (m)
Figure 5: Site location of the NICT 3.7 m dish. Antenna directions for

the new receiver into the 3.7 m dish ((Figure 3 and Figure 4) at Okinawa Electromagnetic
Technology Center, National Institute of Information and Communications Technology (NICT)
and we have carried out first measurements using it for validation test on October, 2019 (Figure

i i i - obtained using the am model [ 3]. il . S
5). A gwcklook data obtained by the new receiver shows gpod power signals for the expected J [3] the validation measurements are shown in this Figure.
receiving band of 18-28 GHz as shown in Figure 6 and Figure 7. We are now developing an
another FECEIVEF for hlgher band 50_60 GHZ and We are gOIng tO Implement the Second One IntO o Okinawa3.7m as WVR:Direct Reciever, AZ—12I0[deg],I201|j/1(I'J/1zk Ell | - Okinawa3.7m as WVR:Direct Reciever, AZ= 24I10[deg],I201|:/1f)/1S8k él | o Okinawa3.7m as WVR:Direct Reciever, AZ—300[deg],|201|:/1(I)/188k él |
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Figure 2: Schematic block diagram of a planned front-end system I T : 0 DN : : B e, .
for the next-aeneration microwave radiometer. R e IE VAR as =7 - 0P : 0 : ' R P
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Figure 6: Variation of signal power with frequency at different elevation angles.

(6 -30 GHz) | Pl 130° Okinawa3.7m as WVR:Direct Reciever, AZ=120[deg], 2019/10/19 Okinawa3.7m as WVR:Direct Reciever, AZ=240[deg], 2019/10/18 Okinawa3.7m as WVR:Direct Reciever, AZ=300[deg], 2019/10/18

Fi 3 L t f NICT b i AZ: 1200, Oct. 19th, 2019 B::ggtgﬁﬁgg;g;ggni 4 v AZ 240 OCt 18th 2019 B::ggti freq=21. i d 2 AZ: 3007, Oct. 18th, 2019 freq=21.

LNF-LNR26_62A (Port 1) igure ocation O R el S R DirectSky frog-22 5GHz T D::gg;i%;;g_i B e
1 1 1 1 1 1 1 1 1 =

Direct:Sky freq=25.5GHz : : Direct:

Okinawa Electromagnetic
Technology Center (Upper).

o conversion | ) The Okinawa 3.7 m dish, 3
LlQUld Diplexer for validation -
Wate r , bata Acquisition Plan B measurements USi ng_ d NEW e
front-end as shown in - . cumulonimbus cloud
ﬁiiggﬂ; 20-30 GHz Figure 2 (right-upper) and T — T T T T T
LT T4 cumul Ionlmbus ClOUd nea rby 0 15 1|o 1|5 2|o 2|5 910 915 4|o 4|5 5|o 515 6'0 e‘:s 7|o 7|5 5;0 8|5 90 0 |5 1|0 1|5 2|o 2|5 3|o 3|5 z;o 4|5 5|o 5;5 6|O 6|5 7|o 7|5 8|O 8|5 90 0 |5 1|o 1|5 2|o 2|5 3|o 3|5 A:o a;5 5|o 5|5 6|0 és 7.0 7|5 éo 8|5 90
the dish (right-lower). T
) ) Figure 7: Signal power as a function of elevation angle for different frequencies.
REFERENCES | _
1. gsgggilfgl;ge.t al., “Monitoring System for Atmospheric Water Vapor with a Ground-Based Multi-Band Radiometer: Meteorological Application of Radio Astronomy Technologies”, J. Low Temp. Phys., Vol. 184, https://doi.org/10.1007/s10909-015-1412-9, 2016, O utl OO k US| ng the OMT. The Wlde_ ba nd feed , OMT, a nd the LNA for
% :]'?gllgn;a//isv?lt\;.C%éﬂzlpvgafglézifi?;;agcigﬁq\;vater vapor with millimeter wave spectrometer - KUMODeS"”, 2016 Progress In Electromagnetic Research Symposium (PIERS), doi: 10.1109/PIERS.2016.7735564, 2016, pp. 4157-4161. eaCh Slg nal Wl ” be Cooled at 77 K US| ng a Stl rI | ng
4. Ichikawa et al., “Half-year Comparison of Precipitable Water Vapor Retrieved with Novel Ground-based Microwave Radiometer and GPS Receiver at Tsukuba and Numerical Weather Analysis Data”, Proceedings of the 2019 International Technical Meeting of The . . - -
\5. INnaS;:s;ekiO'I":.,NEEE?tKiSnI,sEier:\?cg,I-\I/.i,rQIJci:?\iiaké\J/\?anE?,rzll',agiogiigi.3H3.,0;%élz'lqalj?r#:é.lﬁ”’é?\é?t’elrg’ﬁw. g16oon-i€c5§r‘i1|%g of water vapor by using a next generation microwave radiometer “KUMODeS” ”, MTT38-P03, JPGU-AGU 2017, 2017. ) We a re nOW developl ng a n OrthomOde tra nSd ucer (O MT) CryOCOOIer to I m prove Slg na | -to- nOIse ratlo . The
. . . . - ' |
ACKNOWLEDGMENTS: We gratefully acknowledge the use of Google Maps and Generic Mapping Tool (GMT).This work was supported by JSPS KAKENHI Grant Number JP18H03828. o Sepd rated into two linear OrthOgonal pOIa rized SIJg nals de}c/ﬁlopmdedl}t 01;: azgzeg)/v frO(;lt end mOldLIIe_ Wlllt be C?:mpleﬁﬁd
o from the wide-band feed. The signal is divided into a [N the middie o , and we are planning to perrorm the
= ".-f‘ﬁ._“ R a o \I‘&I . : . g g g . .
E]j:;ttlgigp'* ﬁ (A 3 ab oK &2 ﬁ/ﬁ AIST @ bandwidth of 20-30 GHz (H,0) and one of 50-60 GHz (0,) Vvalidation experiments using the new receiver system in
Geospatalinormaen Aubortyohapan - Queen awee”  KYOTO UNIVERSITY K3 d this fiscal year.



https://doi.org/10.33012/2019.16716

