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1. I NTRODUCT I ON 
Institute of Space and Astronautical Science (ISAS) has been planning 

to lalmch a new space ast ronomy satellite "MUSES- B" in 1995. The satellite 
wi 11 be used wi th ground-based radio telescopes to create a VLBI (Very Long 
Baseline Interferometry) system to obtain high-resolution images of ga laxies 
at 22 GHz, 5 GHz and 1.6 GHz. A 10 m diameter radio telescope anterma will 
be used, and will be deployed in orbit. This paper describes the study 
resu lts of the precision large deployable an terma reflector and multi
frequency feed for the "MUSES- B" . 
2. AN TENNA CONFIGURATION 

Figure 1 shows the detailed structure of the anterma. (1)(2) The anterma 
consists of a central support structure, 6 extens ibl e masts, a main reflec
tor formed of cable and mesh assembly, the subreflector and its supporting
column I and the primary radiator with multi frequency feeding. The masts 
extend from the folded-in status around the central structure and pullout 
the cable and mesh assembly . At final stage of deployment , the subreflector 
5l~port is extended along the antenna axis. 

The surface accuracy design goal is less than 0.5mm r.m .s , and( jhe overa l l 
weight is less than 226 Kg. As the tension truss reflector I utilizes 
thousands of cables, some considerations are made to prevent the tangling. 
The joint devices of cable and the holders of folded cables are contrived. 
The cables and mesh will be packed into several parts , and will be deployed 
sequentially one part after another to avoid contacts and interference 
between the parts . 
3. REFLECTOR DESIGN 

The displaced axis Cassegrain arnenna(3}was selected for the radio te l e
scope arnerma from the point of view to maximize the gain by reducing the 
loss due to subreflector blockage. The antenna design parameters are shown 
in Figure 3. These design parameters were preferentially optimized for 22 

GHz band that is the main observation frequency, and selected in considera
tion of the mechanical constraints such as allowable fairing volume and 
sllbreflector extension capability. The FID ratio and Db indicated in Figure 
2 are determined by the mechanical constraints and the minimum blocking 
condition, respectively. Os is settled by the allowable faring volume 
considering the limitation of the subreflector support extension . The 
antenna- efficiency can be maximized by selecting ~1 and Rh for the given Os. 

Ylesh reflecting sllrface with smal l openings is especially needed for 22 
GHz band. The fine tricot mesh of the gold plated molibdemun wire of abollt 
1 mm openings is developed for this pur;Jose . The measured tr2nsmission 
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coefficient of mesh was less than - 19 dB at 22 GHz band. 
Figure 3 shows the calculated radiation pattern for 22 GHz band, and Table 

I shows the antenna gain budget for the required frequency bands. 
3. FEED DESIGN 

The antenna is operated in three frequency bands of 22 GHz, 5 GHz and 1.6 
GHz, and operated in left-handed circular polarization. The feed of primary 
radiator is designed to separate the above three frequency bands by utiliz
ing the frequency cutoff characteristics of tapered circular waveguides. 
The multifrequecny feeding system consists of a conical horn, 1.6 GHz 
feeding assembly, 5 GHz feeding assembly and 22 GHz feeding assembly as 
shown in Figure 4. 

The configuration of the 1.6 GHz feeding assembly is shown in figure 5. 
The feeding assembly consists of a TEll rrDde coupler, band rejection filters, 
coaxial / waveguide adaptors, and a power combining network. The TE l l mode 
coupler provides four coupling holes located at 90 degree intervals around a 
waveguide ~xis, The band rejection filters are provided to reject the 
unnecessary frequency components coming into the 1.6 GHz port as shown in 
Figure 6. These filters form a series of resonant circuit . The coaxial/ wave
guide adaptor is utilized an H-plane loop coupling to make easy connection 
between coaxial /waveguide adaptor and power combining network . The power 
combining network shown in Figure 7 excites four branching waveguides by 
the desired amplitude and phase distribution . The coaxial waveguide 
transmission line is adopted for the power combining network to reduce the 
insertion loss. 

The 5 GHz feeding assembly is designed based on the same concept applied 
for the 1.6 GHz feeding assembly. The 22 GHz feeding assembly consists of a 
polarizer and an OMT(Ortho-~ode Transducer). The polarizer with the capaci
tive posts is adopted from the viewpoints of mechanical compactness and high 
reliability. To improve axial ratio, the OMT absorbs the cross polarization 
components which would be generated by multiple reflections within feeding 
system. 

The bread-board mDdel of multi frequency feeding system , shown in Figure 
8, has been manufactured and tested in order to verify the electrical design . 
The overall measured performance of the feeding system is shown in Table 2. 
4. CONC LUSIONS 

The design of the large deployable antenna reflector and multifrequecny 
feeding system for the "MUSES- B" is performed . The bread-bord model of 
multifrequency feeding system has been developed and tested in order to 
verify the electrical performance. From the results , it was confirmed that 
the feed design satisfies the target electrical performance . 
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Figure 2 Antenna Des ign Parameters 

Table Antenna Gain Budget 

Freq.m::y Ban:! l. irnz 
Direct ive Ga in 67.31 54.12 44.!Il 
Spill Over Loss -1.1Il -1.84 -<.11 .........•......•......•.......•.. _ ... ............ _ .......................... .. 

-j).ll 
..... _ .......................... _ ............................... __ .. . 

M Ik!f lect 100 Loss -Rot ....... _ ........................ _.... _ .... _ ....... _ .................. - ..... _ ... _ .. _ ....... - .... . 
Block irg (.-.2) ._ .. _ ... _ ................ _ ... _ ..... _ ...................... _ ........... __ ... _ .... _ .... _ .... . 
Painted SJrlace (.:J) 
................................................................. _ ............... - ....................... . 
Feed loss -1.00 

Total 64.95 50.94 38.56 
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Table 2 Feed measured Performance 

Fr~yBand 2213Hz I 56Hz I 1 .6GHz 

IfllUt Port ~ ( 1. 08 < I. 19 (1. 16 

Insertioo Lass(!S) ( 0 .5 I (0 . 6 (0 . 7 

Ax ial Ratio{!£) ( 0 ,6 I <0 .6 (0.5 

Hi\Jler Older L~ 
NfA 

iSleratioo (!S) 
<-25 <-25 

FleqJeflCY Isolatioo 
NfA 

(dll 
<- 30 <-30 
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