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4 years ago in Budapest...
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Deployable Solar Array Panel

We proposed a 6U cubesat for transient survery in UV sky.
We had launched 2 satellites for technology demonstration.
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Frontier: 0.1 day after explosion
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Small telescopes still have advantages in flexible and quick observations
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Targetl: Shock breakout of Core Collapse SNe

& flash from shock heated photosphare
¢ T~105 K => NUV~Soft-Xray
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Tominaga+ (2009)
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Goal: Investigation of the final 10 years of massive stars

Unraveling the mystery of mass loss activities just before supernova explosion.
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We can investigate the mass loss activity of the last 10 years of
massive stars from the lightcurves.
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GW170817 was BLUE

€ The afterglow was BLUE in the very early phase!
2017.08.18-19 2017.08.24-25
GW170817

Utsumi+ 2017
We still do NOT know the mechanism/origin of this blue emission !!
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Mission Requirements

Wave band UV (< 300 nm) SN/GW
FoV 50 deg? GW
Survay Area 200 deg? SN

19 magAB/orbit SN(dim win)
Sensitivity(magAB) 20 magAB/day SN(dens win)

20 magAB/hr GW
Cadence 1 hour SN

Alert: within 1 hour
Data Downlink SN/GW

Image: within a day

’Ourta;r‘ge y Low Hanging Fruit

Mission Concept: Wide and Shallow
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Comparison of FoVs

UVT/PETREL can cover the FoV of ZTF

i@l FoV = 50 deg?

G L

FoV of GALEX
“¢l.2deg

LSST, 9.6 deg? ZTF, 47 deg?

|

7.2 Russ et al. 2017
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Dec

Sky coverage

FoV : 50 deg? x 4 point tiling

Limitting mag :

50 deg? @ 20.5 mag/orbit

200 deg? @ 20.5 mag/6.4 hr(=4 orbit)

The same fields are observed for 3 weeks
=3500 deg? /yr will be observed
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Expected Event rates

Targets Event rate

Core Collapse Supernovae

-Shock Breakout@Surface 1 evt/yr (0.1d expXx200deg? 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 (Imag 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.

MONITORING THE HIGH-ENERGY SKY WITH SMALL SATELLITES 2022




Detector

€ Current Design: COTS BI-CMOS

» 11lum pitch 2k x 2k 100 QE x FF
> Bit depth: 12 bit
> Readout noise ~2e RMS ’ P A P
> Low cost $5,000/sensor!!! ‘E’ ®0 N / f \/\A
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» Asahi Spectrum corp. designed

a 14 layers of HfO, filter for this mission. UV filter (measured)

» Can suppress redleak < 1/5000
in 300-1000nm
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PETEL UV band

250~300 nm
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Optical design

(e
VY

D=8cm, f=180 mm, FoV =50 deg?
Plate scale = 12.7 arcs/pixel

PSF = 1.5 pix@FWHM

for 2k x 2k CMOS (11um pitch)
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Mechanical/Thermal Design

N YO,

uv Telescope Assy (Fllght model)
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Satellite System

& Specification of the satellite TR g I
SAS Pz
Parameter Value T SANLIXPYSTO

GNSSR_PZ

- Hyper/Multi spectral Earth observation

. . _SAP
Mission - Ultraviolet Astronomical observation T )
Size/Structure 470%x1300x480 / 2 deployable Solar array padle SANT_PXPY(SRX) g
FUSE_PX:i&#FEEE ] - _GNSSR_PY

Mass <65Kg \\:\SASJJYPZ

Power generation : 150.7W s g . sas pvvz
Power BTT : 9600mAh 7 e

Power cons: 30~50 W “ e T Ry
Attitude Control STT-based zero-momentum 3-axis control o mRRREER % FUSE_MX

N UV-TL
S-UP : 1Kbps(PSK)/S-DOWN : 100K~100Kbps (BPSK) » / _ sTTpy

Commutnication X-DOWN : 20Mbps (QPSK)
Globalstar: 9 byte/packet (BPSK)

Mission data (SHU) :64GBytex2 N / __LCTFVIS

Data Recorder HK (DRU) : 2GByte % e m
Mission Life 2yr (TBD) %:ﬁil///'/ |

Zsc

Ysc Xsc
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Development

®Environmental Tests are undergoing. Me

Fit check Electrical integration test Thermal Vacuum Test
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Prototype: HIBARI for technology demonstration

€ Launched in Nov. 2021
& Key technologies have been demonstrated in orbit.
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Keyl: Attitude Sensor(Star Tracker)

€ We devloped a Star-tracker for this mission.
¢ +5.7 arcs @ 3sigma (The Top-level accuracy in the world in this class.)
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2 ‘/,. > w

"Hibari" Attitude stability of the satellite depneds on this device.
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Key2: Transtmittor for Realtime communication

@ Utilizing Globalstar network
€ Almost anywhere/anytime

180° 120°W 60°W 0° 60°E 120°E 180°

We can send detection alerts within a few min from trigger from anywhere.
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Summary

€ PETREL: a multi-purpose satellite developed by an academic-industrial alliance
» Night-time mission: UV Astronomy
> Day-time mission: Spectral imaging of Earth

€ 8cm refractor with BI-CMOS => 20 magAB@250~300nm for 1800 s exposure
€ FoV=50deg?, 100 deg?/orbit => 3500 deg? survey/year
€ Schedule

» June-2021: Preliminary Design Review

» Dec-2021: Critical Design Review

» Oct-2022: delta-CDR

> 4Q-2022: Final Integration/Environmental Tests

» 2Q-2023: Shipping

> 3Q-2023: Launch Petrel2 for Gamma and UV

will be launched in 2026

Paper craft model
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Coverage of PETREL a day
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Configuration design

Component Layout(1/2)
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Configuration design

Component Layout (2/2)

SIDE -X BULK-X

UV CAM

STT-PY

UVTCNT

Ysc Zsc Xsc
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pm the earth to Space

Project Members
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