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ABSTRACT
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SPECIFICATION

Field of View Specification of the Camera
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Sensors driven

at
X erad “ordinary temperature”
ZTF (1.2m) , 47 deg? (2016- T
(1.2m) deg” (2016-) v :)E@;‘E'E"E o and )
5 thH ordinary pressure
« - :::"
= > | -
== :’6 Overview of <sioning in 2017
-_',f [ \ Tomo-e o commissioning in
= . - |
3= i ZYgZ‘;{g‘gi’sgcb g [0 Telescope: Kiso 105 cm Schmidt
Kiso Schmidt telescope © [0 Total sky coverage: 20 deg?in ¢ 9 deg
¢ 9 deg § O Sensor: 1k x 2k CMOS sensor
LSST (8.4m), 9.6 deg? (2023-) O Chips: 84
[0 Pixel scale: 1.2 arcsec/pix
_ _ O Data size: 760 MB/exposure
Field 01; view of Tomo-e O Frame rate: 2 frames/sec (max)
20 deg in ¢ 9 deg [0 Data rate: 27 TB/night (max)
Mosaic CMOS sensors O Filter : SDSS-g+r, SDSS-g, SDSS-r

T Manually exchanged in the daytime

SCIENCE CAPABILITY

Detection Capability for Transient Events Scientific Strategies

— key-words: Rare, Transient, and Sub-second Time-domain

[1 1-hour-cadence all-sky monitoring || estimateddetectonrate = /10050
100 e All sky (10,000 deg?), 1 hour cadence é 16! 1 -0
e Recording period: 3 years % - e
* Limiting mag.: V.., ~18 (1 hour), ~19 (1 day) R w0 _béloo"t'.“"o o
f? . . . All'sky, 1 hour cadence  spock breakouts of core-collapse supernovae
g)o - Bright, but Rare and Fast time-variables monitoring (Detections of 5 events per year expected)
; [1 20-fps wide-field monitoring
.q_) o 2 deg? (partially readout) in ¢ 9 deg
> 10 * 20 frame/sec, Continuous mon. of 10,000 stars
G e Recording period: 1 year SN g
O * Limiting magnitude: V,,,. ~ 14 2 deg?in & 9 deg, Stellar occultations by TNOs
o ] . . 20-fps, 10,000 stars (Trans Neptune Objects)
r — Very bright, but Rare and Very Fast time-variables
E [ ] [ ]
[1 Synergy with high-energy astronomy
e Optical wide-field follow-up
The numbers in the circles * Trigger sources are
indicate “miting magnitudes. : : : Gravitational wave Neutrino detector =~ Gamma-ray tel
1 9 GraV|tat|0na| Wave’ NEUtran, and Gamma-ray detector KAGRA Super-Kamiokannde SaWIFs FZZm?,T\ij)Ze
0.1 1 10 100 [1 Near and interior Earth objects :
Time reSOIUtlon (sec) e Phenomena in background >
e During other surveys g
i - Rate: afew d ts/mi 3
- Tomo-e can open the new parameter space by = Faint meteors ate: a few dozen events/min 5
- Brightness distribution of meteors g s the power law
the high-speed and wide-field observations. - Fast moving NEOs - Moving speed: 10-100 arcmin/sec extended to fain

- Cannot detected by CCDs with ordinal FoVs

Log,, Particles Mass of Meteor (g)

CMOS SENSOR
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Specification of CMOS Sensor Estimated Limiting Magnitude
12’ 40 arcmin 12’ Vmag O
< > > > ) \)
Pixels 2000 x 1128 . _ O
; 19" el 19 um Integration time (sec) Vmag
% ' Architecture Front side illuminated + micro lens array ]_/]_O 15.3
: Surface protection  Cover glass with AR coatin
23’ P ; ; 1 17.2 g
Output 16 ch differential analog out -
g bt
g Internal amplifier G =x1, x4, x16, x64, x256 10 18.7 uco
g 1 1> Frame rate 30 fps (max) 100 19.9 g
Read out mode Rolling read out bo
- esinat B @B S/N =5, Seeing = 3” wo/ readout dead time -
canon ower dissipation . PS -;
QE (An) 0.45 @A, =500nm, 0.25 @\=380, 700nm =
35 mm full HD CMOS sensor Read out noise 2.3 e rms @30 fps @G = x16 Parameters used for the estimation =
developed by Canon and U-Tokyo Dark current 0.05 e/pix/sec @273 K Background photons: 13 e/s/pix
based on products for commercial use. E— 55,000 &-/pix @G = x1 Readout noise: 25 e |
Dark current at 273 K; 0.05 e /s/pix
5,700 e’/pix @G = x16
Laboratory tests and Test observations Filling factor Sensor area/Package area = 0.3 Assuming w/ broad band on Kiso Schmidt in
. . .
conducted in U-TOkVO (2012-2013) Package size 60.9 mm x 44.6 mm dark sky (20 mag/arcsec’) Integration time [sec/frame]
=y - Low dark current at room temperature - Higher sensitivity than CCD in t; .., < 10 sec.

i - Low readout noise in fast frame rate - Higher exposure efficiency expected in continues
S D S observations owing to zero readout time.

Kiso region in the 12th
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See the poster presentation on a readout system for
the CMOS sensors by Kikuchi et al. in this workshop.
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