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Observational Astronomy Project Observational Astronomy Project  U-band Instrument «

Ax =+ %z
Z< B LT~ U-band Instrument Specification

AP

0 mini WS web e

« detector: CMOS Gpixel GSENSE 400 BSI-UV: specification [pdf]
a e o 2048 x 2048 pixel (11 umypixel)
o readout noise: 1.4 e-/pix
o camera module: FLI KLA0OBI w/ G1 shutter, peltier cooler
« optics: designed for 1.5m Kanata telescope (Hiroshima University)
o @2nd Nasmyth focus (no rotator)
D o optimized for 300-400nm
o FN0.0
o field-of-view: 5.0 x 5.0 arcmin2
o pixel scale: 0.146 arcsec / pixel
o designed by PhotoCross
« filters
o u, g, r, u-short, u-long
o transmission curve (filter only): figure
« total throughput at airmass=1.2 (figure, ascii file)
o wyjo filters
= 0.04 at 310nm
* 0.8 at 350nm
= 0.30 at 400nm
o wjfu-band filter
= 0.09 at 330nm
= 0.3 at 350nm
= 0.4 at 360nm (peak)
= 0.04 at 380nm
. itivity by ing inal sky brigh (AB mag)
o §/N=5:18.0-19.0 (t=10 sec), 19.0-20.0 (t=100 sec)
o $/N=20:16.5-17.5 (t=10 sec), 18.0-19.0 (=100 sec)
« stellar density in u-band
o statistics from SDSS (i.e., high galactic latitude) u-band data: figure
« maximum exposure time for a single exposure [ image motion
© noinstr ge rotator available at 2nd N yth focus of Kanata
telescope
o ~20-30 sec in most cases (background limit even in I sky
brightness assumption above)
o depending on hour angle and object's Declination
o figure
« differential atmospheric dispersion
o figure
« Kanata telescope
o tracking accuracy: 1-2 arcsec [ 5 minutes
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Schedule (as of June 23, 2023)

« first light at Kanata telescope in FY2023 winter
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https://www.perc.it-chiba.ac.jp/astr/ubandinst/instrument_spec/
https://www.perc.it-chiba.ac.jp/astr/ubandinst/instrument_spec/
https://www.perc.it-chiba.ac.jp/astr/ubandinst/instrument_spec/
https://www.perc.it-chiba.ac.jp/astr/ubandinst/instrument_spec/
https://www.perc.it-chiba.ac.jp/astr/ubandinst/instrument_spec/

L1,

B

- detector: CMOS Gpixel GSENSE 400 BSI-UV
- 2048 x 2048 pixel (11 um/pixel), readout noise: 1.4 e-/pix
- camera module: w/ G1 shutter, peltier cooler

S LI

> =2
'g1 >

- optics: 1.5m Kanata telescope (Hiroshima University)
- @2nd Nasmyth focus (no rotator) S

— sdssu at 0|

- optimized for 300-400nm ) fw\ —mni
- FoV:5.0x 5.0 arcmin?, 0.146 arcsec/pixel /\(:« e

)/\
- filters R \
- u, g, r, u-short, u-long \
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http://www.tanaka-opt.co.jp/fli-kl400bsi.html

u-band PREZF# (@h75t=, secz=1.2)

Kanata_u, 500 [m], u, 0.15 [arcsec/pixel], 2.0 [arcsec] FWHM Kanata_u, 500 [m], u, 0.15 [arcsec/pixel], 2.0 [arcsec] FWHM
227 102
] Sky BG.
2 a1 [lim.a || AN
20 1 .
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] /RO 105 1005 s t=148.7
] lim 100 o == t=3039
14 - ] s 210 \
100 10! 102 103 150: 175 200 225 :25.0
exposure time [sec] magnitude

S/N=5: 18.0-19.0 (t=10 sec), 19.0-20.0 (t=100 sec)
S/N=20: 16.5-17.5 (t=10 sec), 18.0-19.0 (t=100 sec)
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FIELD

FOV

H H POSITION 7-Feb-2023
Optical design 5, L4— (3 ma®w) f 5 o KO
. 'y . ‘ 4
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https://gitlab.com/hiroshi.akitaya/site_survey/-/blob/main/atmosphere_test/lawtran_model_curve_tables-kanata.ipynb
https://gitlab.com/hiroshi.akitaya/site_survey/-/blob/main/atmosphere_test/lawtran_model_curve_tables-kanata.ipynb
https://gitlab.com/hiroshi.akitaya/site_survey
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LOWTRAN/ model

0 FORTARANR—XDAGZETIL

1 0 to 50,000 cm™ at a resolution of 20 cm™.

0 wrapper python®=1—JL lowtran hrS#FIFEE] e
O https://github.com/space-physics/lowtran
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TYPICAL SPECTRAL RESPONSE (At -35 “C for Standard Silicon, -85 °C for Deep Depleted Silicon)

Standard Silicon

QEs of Sensors AR ===
80% ////’ . -

70% /'/ /,/__
r.

~

Quantum Efficiency
3 2
F R
ﬁ(’
S/
/

\J

7 30% 7
C 20% WAV
< 10% |
E Teledyne e2v R Y o = oo - o 5o e dos
. Wavelength (nm)

g)l 42 Se rl e S - Basic Uncoated - Basic Broadband —Basic Midband
w -—Enhanced UV -——Enhanced Broadband ~——Astro Midband
C GSense400
2 100 [ T T T T l
IEI 90 - ~_ ~—GSense400 Bl UV
] £€ 80 / ™ —Gsense 400 TVISB New
T 5 LA N N
0 g LIV - T T
(& L /\ \
0 5 50 N SN
~ 5 ™ AN

(e) /, [~y N

g = / N~ N

10 ™ —
0

002
0ce
ove
09¢
082
0oe
ozce
ove
09€
08e
0ot
ozy

£558R8883 XS &
o O © o o

o O O 0O O o o o o O o

09
08.
008
0z8
08
098
088
006
026
o6
096

Wavelength (nm)

202° _. __

086

oooL



SQM

PHOTODIODE SPECTRAL RESPONSIVITY
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