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SH DI HEESTHE
"Synoptic Surveys: Boutique & Experiments"@Caltech 2015TizE3
A2t b <R, K DERXGZIFXT. UDEERSERTS

-

B Low Hanging Fruit

\ _ B N AR IR o S R B )
UV Small Satellite mini-workshop @ Hakone 2019 Feb.
¢ 2020F (CIFIAXAEFNBERMEIE T OIS AICEIR (O Y MYEICFICADTR)
& 2021 F(CFHADIRRE=ZY S 3> L UTEIR (BEEEDHREE)
& FE/) (XL, HEEEDORIAA. ThDEFA+a + EREIEFENSDZIE TEIR(IEHED)
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A UVT/PETRELI(Z
ZTF > Tomo-e Gozen DRFEFTRICHI\—TES

FoV of GALEX
- ¢pl.2deg -

LSST, 9.6 deg? ZTF, 47 deg?

Russ et al. 2017 Kiso Schmidt Telescops
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HEsESNd3AINA> ML —b

Core Collapse Supernovae
-Shock Breakout@Surface 1 evt/yr (0.1d exp%200deg? within 100 Mpc)

-Shock Breakout@Wind 12 evt/yr (1d expx200deg? within 200 Mpc)

GW events (NS-NS)
-Assuming GW170817 0.4-16 evt/yr (1mag dimmer than the model)

-Without UV from Jet 0.1-4 evt/yr (2mag dimmer than the model)

Intensive surveys for the nearby galaxies of LMC/M31 will be conducted.
In addition, type-la SNe, novae, stellar flares, tidal disruption events, etc will be detected.
we will carry out coordinated observation with ZTF, GROWTH, Tomo-e Gozen, OISTER.
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HBIR)EAS —T > X

MNYV to Sun-oriented

(MNV to GS-tracking) A .---- Data tré?sfer SHU
HEgh(d ) 5? @ qu Obs End =T
HiRERMor7e i [ 5 = SESMSTR ST

S-up(CMD) L
S-down(HK) | Q UV Obs #1~4
X-down(TLM) ! !

,' Onboard Analysis

B E D305
@‘3 UV Obs Start % BRRARITA I

MNV to UV target covers ~200 de92

LOS@GS

(MNV@Sun-oriented) P ~=---

‘\’.

uv Astronomy . .‘
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Mission Goal: 29z ikcm &I D IEREItHIE K EF

W FERIEEEIEL . BIZRREAZERIR=ED

0. EJIRARA]
\ (2) Transient Survey (3) Detection Alert 1. CMD u Dl ink (H% F'Eﬁ %U fl'."\])
PN 2. B—_o - B ERHAARAN
p 3. 30 LANDRFN D7 S — MX{E
KR
/ (1) OMD uplink , (4) Follow-up Obser:}ations

with Ground telescopes

< IR . CMD uplinkh®
8 . A FhERE
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Satellite system

UV-RAD

UV-MECH(Deployable Cover) GS-TX

@ Specification of the satellite

GNSSR-PZ

Mini Cam
~—

STT-PZ 2 g & ____ SANT-PXMY(SRX

Parameter Value

__ LCTF-HR

SANT-PXPY(STX)
—___ HYP

- Hyper/Multi spectral Earth observation

Mission - Ultraviolet Astronomical observation

~LCTRVIS

Size/Structure 470x1300x480 | /' =% xTx
2-deployable Solar array padle /SASPiU\ sanTanoneT d
Mass <65Kg v X
Power generation : 150.7W SAP stowed
Power BTT : 9600mAh

Power cons: 30~50 W

Attitude Control STT-based zero-momentum 3-axis control

S-UP : 1 Kbps(PSK)
c tnicati S-DOWN : 100K~100Kbps (BPSK)
ommutnication | y_bowN : 20Mbps (QPSK)

Globalstar: 9 byte/packet (BPSK)

Data Record Mission data (SHU) : 64 GBytex2
ata Recorder HK (DRU) : 2 GByte

Mission Life 2yr (TBD)

BL&LIWUM 2025 20



Key Techl1: Flight proven arcsec-accuracy STT

Attitude Error of STT

8 1
. +2 arcs (RMS) 1sigma=1.893370
o . .
0 4 mmmm——— 5
O 1- L i
& 2 e R
© . .I.-':. “2.." R
5 07 PG 1
S MR G
@ -2 7 | LN R——— Y
& —4- .
o
_6_
_8 T T T T T T T T T
INNOVATIVE & 3" -75 -50 -25 00 25 50 75 20 10 0
s'Z:‘z}.ﬂ%zs: = RA residual [arcsec] Frequency
20

1sigma=2.321755
™

Frequency
=
o

-75 =50 -25 0.0 2.5 5.0 7.5
RA residual [arcsec]

Launched in 2021=> still working !!
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Simulation of Attitude Control System

Simulated Star image

Attitude jitters for 10s combining 10 frames (10s)
| | & . Original PSF
' A 5 w1 ¢ =043 pixel
é 7 ! > = &0
! ,L-fj ‘ Q _% 3
L 2 “
| | " X pixel] 100'3 * Xokel]
r# . i ~/ . 8 Combined image With attitude error
| 1x1 pixel | " ; o] ¢ = 0.44 pixel
\ \ = . ) )
3 +

2 4
X [pixel]

3

Resultant image quarity appears almost identical to the original PSF of the optics.

ADCS achieves sufficient attitude stability incorporate with STT.

BL&LIWUM 2025
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UVT Control Software

Satellite Bus  Mission OBC

, Sub processes Telemetry SHU (DR for X-band)
1 e oy < SPI Server
: ‘\ Star Tr,
;E A Catalog a'fge"
ET l g \ 2
o S)
- CMD Decoder ObsSuperVIsor Storage

,UC

CaII

Return

Data
\TransnentDetector

@ HK Data

é Alert| ===

Automatic data reduction and transient detection software is designed

Photometric
Data

ImageProcessor
. Raw Data
> —_
Processed
AnC|IIary Image

based on the data analysis pipeline of the robotic telescope system (MITSUME) .

BL&LIWUM 2025
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Onboard Data Reduction Pipeline

1. Reduction 2. Analysis 3. Transient Detection

-Bias subrtraction -Astrometry -Searching for Variable Objects
-Flat field correction -Photometry = Detection alert (Alert)
-Combining Images -Data Compression (TLM)

BL&LIWUM 2025
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Testing the ImageProcessor with simulaed images

(a) WITH Attitude Error correction (b) W/O Attitude Error correction

Star = . Star
'I’ \\‘ “ g . ' I : =N
N \

badpixel badpixel

N

150 pixel

892 932 1011 1170 1486 2123 3383 5892 10955 20969 892 932 1011 1170 1486 2123 3383 5892 10955 20969

Everything seems to be working correctly.
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Transient Detection Algorithm

€ Fast Transient Finding(FTF) Algorithm (Strausbaugh +22)
Developped for DWF (Deeper, Wider, Faster) Program

Light a vaiable source!
4 ightcurves. . Inclinations Inflection poin\t'?
(<)) [
Sie ° 3 ® +++++ IP=0
'c ¢, °
o O N\ ® - 0+0- IP=4
Sliding windows WA\
>
Time
1. Data is sampled from 2. The inclination is evaluated 3. Inflection points(IPs)
sliding windows. for the sampled data as are counted.

UP(+), DOWN(-) or FLAT(0).

P=0 is judged as

The identification rate is over 80% for objects ~1 mag brighter than the detection limit.

BL&LIWUM 2025
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Key Tech2: Flight-proven real-time communication system

& Utilizing Globalstar's network
& Alert delay is around 2~3 min from everywhere from LEO

180° 120°W 60°W 0° 60°E 120°E 180°

180° 120°wW 60°W 60°E 120°E 180°

Launched in 2021=> still working !!

we can distribute detection alert within a few minutes to the ground!!
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