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Fig. 1 A block diagram of the input section of the
230GHz cooled receiver system
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Fig. 2 E and H plane patterns of MPIfR pyramidal feed horn
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JUFRF ol W\ B 25 37 3R A A I B R R R i & 1 B R,
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Fig. 3 E and H plane patterns of cut scalar feed horn
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Table 1 Measured 1/e?(—8.7 dB power)far fleld beam angles
and derived beam-waist radii (field)

& 5’4 Eil AR # B W W

0 Pr 3% Millitech 7G-67/25 MPIfR

E H|E|EB|E|H|E | H i) =H E H
TIFHE A () 8.29 [ 8.10 | 821|850 |7.40|7:40| 8.00| 8.00| 7.00 | 7.54 | 7.50 | 7.55
342 (mm) 2.88 | 2.97 | 2.91 | 2.83 | 3.20 | 3.20 | 3.00 | 3.00 | 3.44 | 3.19 | 3.23 | 3.21

* ElEIsus,

% R UGEA M BB A AT T WIE, % 230GHz I WAL 13 2 #9 Rexo-
lite 43 HUAKBE % 106.85 mm, 5igit {4 110 mm ke, HiREY 3%, IR AN
S P, 322 R AL DA MR AR A5, HERN T AL T, fy WRE R 196
HEFH,

HAEEN F R AT B R T B RS E R, B 4 A T A 5 2
YU SR, S MG NI R NERIE R R, TS R R
£, B B R, R 2 AW TWRER, TR, 28, WRAIR LR R o A 3
5 b

BSh, PATE AR bR S RS K BRRMKE, W 6 R 7 B
No

8. ARKEARNIE |

fERBRESRE, BRI QR TR, TR KRR BB R B
50%, LIMBIARER, RAWMBAGIEA WA AL ELARAN TR TR
i), #R1% Born F1 Wolf & i, ¥ b5 78 212 um i) Mylar W2 230GHz I i3 %
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Fig. 4 Predicted and measured uncut horn beamsize
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Fig. 5 Predicted and measured cut horn beamsize as a
funection of lens-receiver distance.
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Table 2 Comparison between measured and calculated beamwaists for a
combination of scalar-feed horn 0¥ and Teflon lens(calenlated f =110 mm)

E I = =} i+ H A
FEDEmH\ tp (mm) 250 250
D2/A—=253.3 mm Wa(mm) 6.5 14.3
dy=110 mm R# (%) 55.0
eIl LAN dy (mm) 325 325
D?/0=82.3 mm Wa(mm) 12.8 16.5
d;=110 mm w2 (%) 22.4
PIELTN dy (mm) 325 325
D?/A=82.8mm . W o (mm) 7.5 7.1
;=150 mm iRE () 5.6
oftmm) T~ 1S I i I | +
» Wo=3.03mm
300+ -]
JS=T70mm f=110mm
200 |-, -
(
109 — -
0 | 1 1 ] ! 1

—200 0 200 400 di(mm)
B 6 RSB E dos SMARMRIERE dot XA
Fig. 6 Variation in output waist position dgs as & function
of the location of the input waist doy for a Gaussian beam
%8 7230 GHz B} WSH) 190 pm [T Mylar HEEH TR R G RMNFEH R
Table 3 Measured reflection and transmission of 190um Mylar film at 230GHz

bl 7 iz it B &
R [ T ’ 4 B T 4
41.09 ' 54.0% [ 5.0% 41.09% 53.5% 5.5%
mE 3 Fidve

H2k 20 um | [EEE 50 um fI5R4E £ RA7E 230G Hz RBBERT 86dB, {EE &
JR 18 BB S AU A 5T /2 0°, 88°, 90°, 185° iy LR &7 IR (FER AR 5 |), ®
TR R G BB BB 50%, BN 2.4% Efi. WRAERIME 8. H 9 P,

» 200 «



300 |- - Wa=3.03mm -
200 -
100 - -
h
| | | --
0 5 10 15 Wa(mm)

B7 BHNHREHNREERS Woa SBIARMEREME do1 WXR
Fig. 7 Variation in diameter of output waist Wes as a function
of the location of the input waist dg1 for a Gaussian beam
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Fig. 8 Fourier transform spectrometer measurement of the reflection
of 20 ym wire grid with 50 um spacing (curves as shown for incidence
angles of 0°, 33°, 90°, 135°)
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Fig. 9 Fourier transform spectrometer measurement of the transmission
of 20 um wire grid with 50 um spacing (curves are shown for incidence
angles of 0°, 33°, 90°, 135°)
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Fig. 10 A schematic diagram for measuring the losses of lenses and diplexers
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Fig. 11 The block diagram of the quasi-optical system for
measuring the conversion loss of uncooled mixzer

PR E 23 b B G A% (F] PR BE BRI M, 7E 230GHz MYl IA £ R GaAs B HFRES
LRI B R EFRFE R 6.34 dB,

m, & iF

KA E IR T 230GHz W I 88, 245 Teflon BEH A K WH#EN 1.5dB, X
FEBRARENECERARERS, NE— PR K. BEBRERIEAEHBARRE.S
HIR%Y, =7 230 GHz LI T B ML, M2 M4 i i Martin-Puplett X L
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THE MEASUREMENT AND EVALUATION OF THE
QUASI-OPTICAL COMPONENTS FOR A 230GHz RECEIVER

WANG SHIJIE
(Shanghai Institute of Technical Physics, Academia Sinica)

G. A. Episs, N. J. KEEN
(Maz-Planck Institut fiir REadioastronomie, F. B. Germany)

ABSTRACT

The measurement and evalnation of feed horns, lenses, beam splitter, diplexers
and uncooled mixer for a 230GHz receiver are reported. The scalar feed horns have
low insertion loss, high beam efficiencies and good symmetrical Gaussian beam
patterns with negligible sidelobes in E and H plane, The measured loss of the diplexer
with a Teflon lens is 1.5dB at 230 GHz. The insertion and non-overlap loss could be
reduced by using Martin-Puplett diplexer with tungsten wire grids,
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