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Tomo-e QQ (4 chips) assembling

On-site management (10 Gbps network)
Sako et al. 2018, SPIE
Kojima et al. 2018, SPIE
Osawa et al. 2016, SPIE
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the first wide-field CMOS camera
The Tomo-e Gozen
FoV of 20 deg’ in & 9 deg

B4 chips of CMOS, 1k x 2k pixels.

Consecutive frames in 2 fps (max)

Big movie data of 30 TB/night (max)

First light observations of Tomo-e Gozen Q0
. 2017/10/3
Design concept
Off-site

{every 1min]

Discovery of transients

Aasronomical data center

Wide-field and high-speed

In National Astrancenical
Simple design Otservatory [NAGH)
ordinary temparature and pressude

at Mitaka, Tokyo

Tramsported
every L-manth

Data archive &

All of raw data is deleted in 7 days. web server

First light observations of Tomo-e Gozen Q1
2018/2,

Data Analysis

Informatics method

Machine learning, Sparse modelieg, Movie recogni

Tomo-e Gozen
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shert timecale tranyest corm, maving objects

Comparison of Field-of-Views

ELRFFEY

gooooong

31 250
o = =
o O I O O o

o v o o |
I:ICII:IDDD
(o e
(m Rra]
oo o
oMmoomho
(o s o o
oDooooO

=

UUIJULIIJUU

[y e e e

P == =Ru]

Fo of KIS0 1.m Schmidt tekescope

Intensive Science Programs
1. Northern sky survey

Dod ol

ZTF{1.2m) , 47 dug’,

Text table
Real-time

Masked 3D-FITS
Real-time

20-FITS
Real-time
105 frames

20-FITS
Day-time

unknown 10° frames

Picture taken on 2018/6/4

2018,

Afy= 80, & days, CC0

Pan-STARRS (1.8m), 9 deg’,
A =15, Ar=days, |:|:|:|

LSST (8 &m), 9.6 deg? , 2073,

AR=10,

hours, €CD

Tomo-e Gozen
20 deglin ¢ 9 deg

AR =28,

~ subsec

CMOS sensors

Q3 sensors has been installed on 2018/7/6

Elv > 40 deg (7,000 deg? ) every 2 hours

- 3visits per night

Record all events < 20 mag (dark clear night)

- SNs, Novae, variables

2. Follow-up / Simultaneous

- GWs, neutrinos

Light curves of
I

Schedule

9 Tomo-e Q143
11 Tomo-e Q1+2+3

ITF

1 Tomo-eQle2eded

Fact sheet of the Tomo-e Gozen

Telescope

he Kiso 1.0-m /3.1 Schmidt telescope,
Kiso observatory, the Uriversity of Tokyo

Sensor

Canon 3SMMFHDXM, 35-mm front-side-iluminated CMIOS sensor with
microlens array and AR coated cover glass

Sensor format

2,160 1,200 pix chip* (total)
0001

3. Fixed FoV + high-speed

- 2-fps@ 20 deg? -- 200-fps@ 52" x 38"
- Occultation of TNOs, YSOs, flares, FRBs, NSs, BBHs, meteors, NEOs

Limiting magnitude

opoire time |sech

Each i
Velow: Milky

fovwinos dey

The Number of sensor chips

84 chips

[Sensiie wavelengi

397 22.4 < 84 chips = 208 deg’
19 mm pix’, 1189 “ pix’
3700730 nm

7500 o

Photosensitive area / package area

035

Filters

Pre-set: transparent windows, optical ites, grisms (optional]
Changeable: 4 pieces of 2.5 with the FEX unit

Max frame rate

2 ps i fullframe, masimum 500 fps in partial-rame

Read noise (2 1ps)

[Well gepth (inearity < 5%)

Dark current

Sky background (dark ight]
factor

167,185,199 mag at,,,of 0.1, 1, 10 sec w/iransparent windows

Filter exchange unit (optional)

In GW observation case, self-follow-ups wauld be required.
Gimmick to take colar images quickly
4 colors of § 2.5 arcs

s by tedescope pointing

ey (T8

Kepma et al 1018, SHE

1t0 3 mill-mag (time scale > 100 sec)

‘Absolute time accuracy of time stamps
Stability of frame read time

[Output e (lrame)

Data production rate (full-frame, 2 fps]

£0.2 millsecond
10°

7,16 bit cube FITS
0 TByte night
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