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Tomo-e Gozen

x 84 chips

Telescope: Kiso 105 cm Schmidt
Field of view : 20 deg?in ¢ 9 deg
Sensor: 1k x 2k CMOS sensor
Chips: 84

Pixel scale : 1.2 arcsec/pix

Frame rate : 2 frames/sec (max)
Filter : SDSS-g+r, g, r, no-filter
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< ZTF (1.2m), 47 deg? (2016-)

Pan-STARRS (1.8m), 9 deg?

KWFC, 4.8 deg?

LSST (8.4m), 9.6 deg? (2023-)

Tomo-e Gozen
20 deg?in ¢ 9 deg
Mosaic CMOS sensors
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Tomo-e

Rare and Transient Phenomena

Shock Breakout of core-collapse SN —
; N || |f' -
Explosion of Nova " “"u|| i ||h'-"

Optical follow up of Gravitational wave

Background starlight is diffracted as
Kuiper Belt Object passes in front of it.

Afterglow of Gamma-ray burst Occultation by TNO

Optical candidate of fast radio burst
X-ray time variable objects

Transit of Exoplanet

Occultation by Trans-Neptune object
Neutron star marger > GW Planet transit
Potentially Hazardous Asteroid

OO0 00000000

Faint meteor
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CCD

CMOS
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20um/pix
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Tomo-e prototype model

Tomoe

- CMOS X8

- 2 deg?
2015/11/24-12/22




Chips
Format
File size (full-area)

Pix size and scale

Frame rate

Available exposure time

Available continuous read

Sensor gain

Sensitive wavelength
Filter

Specifications

8 sensors
2000 x 1128 pix2/chip (photosensitive area)
4.9 Mbyte/frame/chip
30 GByte (800 frames, 8 chips)
19 um/pix, 1.19 arcsec/pix
0.5 sec/frame
0.5 - 60 sec (full-area readout)
0.05 sec (512x512 readout)
800 frames (full-area readout)
8,000 frames (512x512 readout)
Low (read noise= 7 e-, full-well = 55,000 e-)
Mid (read noise= 4 e-, full-well = 23,000 e-)
High (read noise= 2 e-, full-well = 6,100 e-)
A =400 - 650 nm
None (transparent windows)
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High-Gain
No filter 0.2mag
Integration time Limiting Saturation
22 — T T T i T g (sec) Mag (100) Mag
Detection limit (100) PP 0.1 16.0 116
20 - High-G ]
_____ Mid-G 1 17.6 14.0
18 F = = = Low-G 3 y 10 18.8 16.8
§ 16 - 1.“._,-‘-*'#" & L il 100 20.2 saturated by sky
= - -‘, L -
% 14F " CCD . 1 Low-Gain
= . ) Integration time Limiting Saturation
12 F Saturatlon_ - (sec) Mag (100) Mag
High-G
10 Mid-G __ 0.1 15.2 9.2
— = LOW-G 1 17.4 11.6
8 -
L R A R R g g 10 18.8 14.2
0.01 0.1 1 10 100 1000 100 20.2 16.6
Observation time (sec) including readout-time
LLl
o
2
- Higher sensitivity than CCD in tj,,, < 10 sec. s
©
- Higher exposure efficiency expected in continues e
observations owing to zero readout time. R R R B B !

300 500 700 900 1100
(nm)






*5
|




Tk
|ri

-
R













Tomoe-PM First Light Successfully Achieved on Nov. 24t 2015

First light image
(h-x Per, FoV 40’ x 22’, 5sec, 1chip)
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M42 star forming region HDR image

2Hz, 5108 frames

Meteors

39.7’ 25.0’ 2Hz

22.4




Cosmic ray

1-2 events/sec/frame
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JCSAT-2
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Tomoe-PM

- 2Hz, , 8 chips
- 400 sec - 30 GB

- 0.5-1TB/night

- Max 2 TB/night

- HSC 300 GB/
- LSST 15TB/
- Tomoe 10-20 TB/
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Tomoe-Gozen

O

Field of view :
Sensor:
Frame rate :

OO0

v Tomo-e Gozen

Field of view :
Sensor:
Frame rate :
First light :

O0O0Oa0

Commissioning :

Summary

CMOS »7

20 deg?in ¢ 9 deg
84 CMOS chips

2 frames/sec (max)
2017

L3553 000
11333031 %
| 3330300010
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| 13333008008
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2 deg?

8 CMOS chips

2 frames/sec (max)
2015/11/24




