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Space (>500 km)
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Sgr A* imaging simulation @ 345 GHz
(RIAF, /=60 deg; Gammie & Broderick)
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VLBI gondola test flight model

. Coarse Az motor “PIVOT”

Total weight 571.5 kg (dry) /
Height 4180 mm
Width 2600 mm
Depth 1400 mm

. Elevation actuators
Daytime Star Trackers -

GPS compass &
Geomagnetometer

Pressure Vessel - A
« VLBI A/D conver
« VLBI 8-Gbps Recorder

®1.5m Radio Telescope
(22 GHz — HPBW = 30 arcmin)

Pressure Vessel - C
« X'tal oscillator
-+ Gyroscope Sensors
e Accelerometer

Pressure Vessel - B
« Down Converters

+ Operation PCs ——-—-'J’
+ VLBI system (redundant)

- Azimuth Reaction
- Wheel

Li-ion Batteries —
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Observation system

« OCXO(ASTE-VLBI) + ADS3000(NICT) + &8 VSREC (NAOJ)
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v
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: u
D/C I/F signal
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Recorder (Kono et al. in prep.)
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A Balloon—borne Very Long Baseline Interferometry Experiment

in the Stratosphere: Systems Design and Developments”

Advances in Space Research &6 H R T E

Figure 1: Four side views of 12e tallcon-borne VLBI statics. Se= shiclds asd ballast
boces are pot descrited in this model. (8) Fromt view, (B) Side view, (c) back view, and
(d) top view.
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Figure 4: Block diagram of the observing syst/cms for balloon-borne VLBI station. Ab-
breviations in the figure are as follows. POL: izer, RX: Receiver for | ise ampli-
fiers, HYB: hybrid coupler, D/C: dow: nconvutcr REF D]ST reference signal distributor,
SYNTH: synthesizer, SW: switch, BB: base band signals.
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Figure 3: VLBI network for test observations in 2017.
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Figsm & Slmsiations of wi-coverages assuming sevvo-day Sights arowd Antarctics sed
observation towrd the Galactic cester. The observing froquency & 390 GHz. (a) Four

based stations. (b) Four growd-tased staticas and cen balloca-torme station.
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Figare 6: Sismulations of e-covernges of 24 b space VB! cbservation towazd the Galactic
crute, The cheerving Frequeocy in 230 GHz. (a) Fight ground-bownd staiot withost
space VLBL (b) One space VLI station as a kow-Earth ortét (ahitude 500 k) asd eight
srond-boued statices.
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=k code Ut Duration |® Freqg I B fER
2018/6/9|t18160a 6:1( 1800{m10, TK IPSTAR [1,2
2018/6/10{t18161a 4:2( 600{m10, TK IPSTAR [1,2
2018/6/11{b18162a 5:04 m10, U IPSTAR [1,2
2018/6/12{b18162b 18: 05 1|m10, TU IPSTAR [1,2 IF1:m-UEO#HO, m—T:& X O
2018/6/12|b18162¢ 21:59 1]m10, UKB IPSTAR [1,2 IF1:m—1:E X # O, m-BE X #O (rateE]) , mKEO#MO IF2:m-U:EOHEO, m-B delayFE F 5 ALY
2018/6/12{b18162d 22:34 10|m10, TR 30454.3 |1,2 IF1:m-TE x, m-REQO IF2:m-T#E X, m-REO
2018/6/12[b18162¢ 23:1( 10|m10, TR Ori-KL 1 m-RA O, fi x
2018/6/18[b18169a 2:44 10|m10, UT IPSTAR [1,2 TGE 7 R#EH) H&REE IF1:m-UEO#O, m—T:& X O
2018/6/18[b18169b 5:0( 300{m10, T Ori-KL 1T GE 7K H) %L m-T* O ? SNIK (6. 6)
2018/6/18|b18169C 5:3( 300{m10, T 3084 1,2 T GE 7R+ W) #REE IF1:m-TiE x
2018/6/19(b18170a 2:0( 3|m10, UKB IPSTAR |1,2 B(rateEl), K(Z ) > P kiH) #E5E
2018/6/19(b18170b 2:1( 3|m10, UKB IPSTAR [1,2 B(rateEl), K(Z ) > ki) #E5E IF1:m-UZEO# O, mBE x # O (rateZl)
2018/6/19|b18170¢c 2:20 300{m10, UKB IPSTAR [1,2 B(rateZEl), K(Z ) > P kiaH) #5E
2018/6/19(b18170d 9:1( 3|m10, UB IPSTAR |1, 2UIF1D#) [B(rateZl) KESZLE 2 5l £ BiE IF1:m-U:E OO, m-BE X #O
2018/6/19(b18170e 10:1( 3|m10, UTK IPSTAR [1, 2UIF1 D) |TUPPSIEIETRR)  K(T Y > UREH) #REE |IF1:m-TE X #O, m—KiE x i x
2018/6/20(b18171a 6:2( 3|m10, UTK IPSTAR (1,2 UIZ1DA) |T(IF AR #REE IF1:M-T:EO#2O, N-UE OO, N-K&E x #: O, M-TK5;:EOH#EO IF2:M-T:EOH#EO
2018/6/20(b18171b 6:40 60[{m10, T ori-KL 1T (IF A3 #REE m0BO, TEO, m-TA0O
2018/6/20|b18171¢ 6:5( 60[{m10, T ori-KL 1|T(FAE#) #REL ml08 x (EELF), TB %, TkhEHO
2018/6/20(b18171d 7:3( 60({m10, T 30273 1,2 T(IF A& ) #&3E
2018/6/20(b18171e 7:45 60[{m10, T 30279 1,2 T(IFAE) #REE
2018/6/20|b18171f 7:55 60[{m10, T 30279 1,2 T (IF AZ R #REE IF1:m-T:8O [F2:m-TEO
2018/6/20|b18171¢g 8:44 60{m10, T 30279 1,2 T (19GT) #REE IF1:m-T: O, m-Tk5:EQ [F2:m-TEO
2018/6/23|b18174a 1:5( 3|m10, UKB IPSTAR 1|KB#& S IF1:2E#% EO#HO
2018/6/23|b18174b 11:04 3|KB IPSTAR 1 IF1:K-B:E OO
2018/6/26|b18177a 2:14 1|m10, T, U, TK5 [IPSTAR |1, 2 SARATLFI VY IF1:M-TO, M-UO., M-TKEO IF2:M-TO,M-UO
2018/6/29|b18180a 1:34 1]m10, U IPSTAR [1,2 VRATLFI VY IF1:M-UO IF2M-UO
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