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Abstract

We constructed the Exposure Time Calculator (ETC) for the Medium And Low-dispersion
Long-slit Spectrograph (MALLS) and the Nishi-harima Infrared Camera (NIC) on board the 2
m Nayuta telescope at the Nishi-Harima Astronomical Observatory.

This ETC has been enabled to calculate a probable signal-to-noise ratio based on a V mag-
nitude and an exposure time. It can also calculate a required exposure time based on a V
magnitude and a signal-to-noise ratio. At MALLS ETC, we can get more information of the
total observation time including time getting flat and comparison data and time finding and

pointing target. At NIC ETC, we can compare the difference between 2 read out mode.

Key words: Exposure Time Calculator (ETC)— Medium And Low-dispersion Long-slit
Spectrograph (MALLS) — Nishi-harima Infrared Camera (NIC)
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The Exposure Time Calculator (ETC) for MALLS and NIC.

2. Exposure Time Calculator (ETC) D& H

2-1. MALLS ETC O&H

MALLS ® ETC %23k 57012 %9, 2018 /£ 1 H 20 H (A5l K 4.4) IZ8IHl S 17 B1 BLUE HD 289002
DT — R &AWz (K1), BHIZ Grating % 300 1/mm, 1800 1/mm @ 2 FEFEIZH L TREETD AR b

EROND X SITHEILTHIIL 72 (% 2),

Table 1. Basic properties of HD 289002.

Position Object type Spectral type V mag
RA Ja000 DEC J2000
06h45m13.373s  +02°08'14.69s Star B1 10.44

Table 2. Observation data of ND 289002

Observation date Grating exposure time  Ac  slit width slit filter order cut filter

(YYYYMMDD)  (1/mm) (sec) (A)  (sec)
20180120 300 120 5500 0.8 Clear WG320
20180120 300 120 7500 0.8 Clear GG495
20180120 1800 1200 4800 0.8 Clear WG320
20180119 1800 1200 6563 0.8 Clear GG495
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Fig. 1. Spectra of HD 289002 with grating 300 1/mm. (Left) Ac 5500A. (Light)Ac 7500A.
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Fig. 2. Spectra of HD 289002 with grating 1800 1/mm. (Left) Ac 4800A. (Light)Ac 6563A.

51T, B E 7Y v MEDHHBIBEGR, Fhe AT Y MRS Y v OBRIES DL LT, S/N
fill % B ¢ (sec) & RAKEFR M (mag) DR E UTRIBETE S X512 L7z, —#l& LT, Grating 1800
I/mm T 7500A TO S/N IR T D & 51251 5,

1.58 -1 (1)

S/N = 10(M—10.44)/2.5

SEEK L 7= ETC Tld, Grating 300 1/mm. 1800 1/mm %A 24U LT, 75004, 6500A. 55004, 45004
TODS/NfEZERKDZ, DK, MALLS OIEAMEREIZRLTHE7 1 2.2 ¢/ADU OfEZFIHL TW5,

2-2. NIC ETC OD&EH

ZE@D NIC ® ETC OBEHIZDOWTIE, 10EF 1Y) v T8 EEHY T v 7E— NTOBUT—42 %
W7z, ZO#fEHE & Takahashi et al. (2013) 25 £1Z, 10 [\ F « ¥V Y T OBHENZOWT, 8 [FFHH T
VY ZE—REOLESEEY Y 7Y v 7 E—RIZDOWTETC 28HE LT,

fRATIE. 2017 44 H 9 HICBIHI S 17z CyeX-3 DB T — X 2\ /z, ZDFT—Xid 30secx 10 [H DT ¢
P U IERE S ENEEY T VS E— R TEHEEBLAET X TH S, MEHLO Cyg X-3 D RIKFHHITE
SIZRTEOTHD, £72, BUIZ X > THESNZHEGEX 3I1ZRT,

Table 3. Basic properties of Cyg X-3.
Position Object type Spectral type J H K
RA Js000 DEC Jsg00 mag mag mag
20h32m25.780s  +40°57'27.90s  high Mass X-ray Binary =~ WN4/5-6/7 15.309 13.192 11.921

BT — 2 ORSEIZIL IRAF @ apphot.phot & A2 & FAWTHINEL 7z, FlEFAID 2MASS(Skrutskie et al.
2006) s & OMXHADEIC & 0 Fikz kD 7z, BEEDO FWHM(full-width at half-maximum) i 0.8” (5pix) T.
HYEIEEAPE 2.5 FWHM O T4 5 7=,

—68—



The Exposure Time Calculator (ETC) for MALLS and NIC.

Fig. 3. Processed Image. (Left) J band image. (middle) H band image. (Right) K band image.
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Fig. 4. Magnitudes vs. S/N diagram.

S/N I S/N = 1.086/0, (0 BEERE) 2FITRKD 2, T X DB SNz S/N H & Efk M(mag)
Y OBIKIEE 4 125 F, ZhENo S/N f & %% M(mag) OEISRE O & 5 12k 5hr,
J-band

S/N =5.10- 10 . ¢ 0-486M (2)
H-band

S/N =1.22-10° . ¢~ 0-513M (3)
K-band

S/N = 8.80 - 10* . ¢~ 0-486M (4)

30secx 10 D 7« ¥V ¥ BRI TO S/N EOBAGRRA (2). (3). 4) DEITREEZZenb, M
IR t(sec) x 10 [B] 7« YV > 7 & R M(mag) OB E UTS/NEIFLLFDO LS IZ kDS HIZH 5,

J-band
S/N =5.10 - \/% -10% . ¢ 0-486M (5)
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H-band

S/N =1.22. \/; 107 . ¢—0-513M ©
K-band

S/N =8.80- % 104 . o—0-486M -

Takahashi et al. (2013) TOHMPEEMFLITERZDIE, ¥—1 VT DEVEHBNTDEDRAESGDE NI
£2HDTH LM, BAFRIZDOWTIRIFIE BT 2EEZM S N7, 120secx10 [A] T 1 Y > ZHHITHRS
FRS/N=10 £ 725 13K 4 DEY TH 5,

Table 4. The limiting magnitudes of each band

band J H K
magnitude [mag] 18.90 19.69 18.65

%7z, Takahashi et al. (2013) & . 120secx10 [#] 7« ¥V » FDGE, 1 EEEY T v 7E— T
DIRFERIZ, SENEEY > 7)) v 7 E—FR& D J NV RTIX0.5 mag, H/VY RT0.3 mag. Ks /XY KT
0.2 mag <42 2 EMMEINT VWS, Ko TIENEHEY > TY Y TE-FTDS/NIEDIZEATD & 51
D,

J-band

S/N = 4.00 - \/Z 104 . —0-486M ®
H-band

S/N =1.04- \/;. 105 . ¢~ 0-513M )
K-band

S/N =8.35- % .10 . ¢~ 0-486M (10)
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The Exposure Time Calculator (ETC) for MALLS and NIC.

3. ETC D web 72 7H# ETDRRE Total observation time DEH

FIEiTRD 5172 ETC 2 EiZ web 77 VPR — A CHHBICHETE 2 #lA %2 E> 72, MALLS $ & U NIC
DELLTH, BIZ—7"y S OEREBEARHZ ANTSHZ LT S/N FRIEIRD SND T TR, F
LB RING S/NMEEANTZZLT, BELINIEMRHEBERD SND LS ITEKRL 72,

3-1. MALLS

MALLS ETC Ti&, M5 ZR9 & 512 S/N Ol & R 721) T <, BRI S RRT 5K 51T U7, Bl
HIRFEIE, BRI E 75y b T 2N ) Y v OEAGRH & & TOFal UKL, X —7"y b OEADKH D
ML UTRDTz, 7z, MAKHARREIZR258E. X—2A0 Y MREL< Lonk ST, @YK
SYIRERNIZ X 8] 0 BRI 5 2 & 2 AUE LB 2 5HA U 7z, R5ITRT L 512, VER & BIAIERHS U
B VEHRE S/NMEE AT L, S/NMEE U IIBEARHIAE RTINS, £ O FICBHIIRRK & Z O NERA
REIND, ILICEFDOFIT, 2ELUTCBHTHANFEINE I Y N A MPERRING,

Malls Exposure Time Calculator

These calculation are based on the following conditions.
==Star spectral type Bl==

seeing size = 1.5 arcsec

slit width = 0.8 sec

slit filter = Clear

recommended order cut filter --See this page

SN~74
Calculate S/N ratio Total observation time required: 2416sec
Grating 1800 B = Exposure: (1000sec + readouts 30sec ) x 2
Center Wevelength 55004 [ + Flat: (5 sec + readouts 30sec ) x 5

+ Comparison: (0.5 sec + readouts 30sec ) x 2

Vmag 1 + finding and pointing source: 120sec

Expsure time 2000  sec
1000sec x 2 exposure are recommended for low Dark current.

Cale S/N ratio

Reset e.g. Comannd line set for this observation
mis -e 5 Flat 5
mis -e 0.5 comparison 1
mis -e 1000 (source_name) 2
mis -e 0.5 comparison 1

Exposure time ~ 3652 .46 seconds
Calculate Exposure time Total observation time required: 4346sec
Grating 1800 | = Exposure: (1300sec + readouts 30sec ) x 3
Center Wevelength 5500 A B + Flat: (5 sec + readouts 30sec ) x 5

+ Comparison: ( 0.5 sec + readouts 30sec ) x 2

V mag 124 + finding and pointing source: 120sec

S/N ratio 10

1300sec x 3 exposure are recommended for low Dark current.
Calc Exposure time

Reset e.g. Comannd line set for this observation
mis -e 5 Flat 5
mis -e 0.5 comparison 1
mis -e 1300 (source_name) 3
mis -e 0.5 comparison 1

Fig. 5. Usage example of MALLS ETC.

—71—



3-2. NIC

NIC TIEH 6 1ZRT & 512, J. He KEREBHEFHS L <IE I H, KEHe S/NME» o, S/NAES L <
RS REPFRREND, S/NME, BMAKHEESE 65, 1EEEY v 7) V7 E— RBE XU 8 EEEY V7Y
VZE— RO 2 COBPBMOHERREEZRLTWS, £/, GAHUE— FOEWIZ & D BAKE 1

MNERLDIEH ML 72,

NIC Exposure Time Calculator
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SN and Exposure time in this ETC are calculated
with 10 times dithering at 2 way of readout mode.
See this page about readout mode.

Calculate S/N ratio

Band 4 B 17 mag

Exposure time 120  sec x 10 dither :

|

Cale S/N ratio |
Reset |

Calculate Exposure time

Band n | mag

S/N ratio 10

Calc Exposure time

Reset

last update : 20 July 2018

Fig. 6.

4. SEDFE

MALLS ETC IZ2WTlE, SHERED DT

IZU72\0,

<< BEH >>

Takahashi J., Zenno T., & Ishiguro M.

@ | readout mode
S/N ~20.67

Total observation time: 1348sec
=( Exposure time 120sec + readouts 13sec + pointing 2sec) x 10

@ 8 readout mode
S/N ~26.35

Total observation time: 1518 sec
=( Exposure time 120sec + readouts 30sec + pointing 2sec) x 10

@ 1 readout mode
Exposure time ~ 10.37sec x 10 dither

Total observation time: 252sec
=( Exposure time 10.37sec + readouts 13sec + pointing 2sec) x 10

@ 8 readout mode
Exposure time ~ 7.62sec x 10 dither

==Frror==
Exposure time need more than 16sec for observation.

Usage example of NIC ETC.

2013, Annu. Rep. Nishi-Harima Astron. Obs., 1, 17

Skrutskie, M. F., et al. 2006, AJ, 131, 1163
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