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111 Whatisan ETC?
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+]% + KMOS Exposure Time Calculator | KMOS Exposure Time Calculator
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Shov detailed SN formula

Predict exposure time to get

Template Spectrum

et T point source
. . MARCS Stellar Model N) R | eet Magnitude and Mag System: Target Koo 9500
® Vega 1
r e r e l Upload Spectrum v -E® 1
u I u a I '\H Shy Comtitions
[ Temperature: 1166050 | K " enper e forcended s i oim
. Hoon-targer separation
. e F s 1
re P < 10,00 0

P - Tuie i vtue 0 the propost)

E robabi
Emission Line Flux 10" engsisem’ (per arcsec” for extended sources) Show sky nodel contiguration details

Phase 1 - call-for-proposals (NOW!) o

show details of the 10 calculations

Spatal Distribuion:

fresec Instrusent Setup
Gratin

Rormat
ROIC3.50 e-/pixel/DIT, Darks8.01 e-/pixel/s

Phase 2 - planning obs. details (making OBs o

“ Override . 4 sky model Moon phase and sirmass

Moon FLI:50 | Aimass{{50 KMOS Transmission Model

| Pwv: (IGWImm  Probabiliyy > 95% of ealising the PWV s 10.0 mm

Astron. community / ESO
« before, during, after

ce vavelength
sty

00 arcsec FWHM in V-band ot zenth (use thisvalue i the proposal) Tumber of pisels in vavetength range

obily 87% of eising the scig < 1 arcsec —— (ot reerence vavetenta)

orr
it

) nsorr ot
kel per D11 (abjectosky) (st rer vavel )
0000 o

L s fizi B
nstrument Setup adius of SN 0.762 aresec
umber of pixels in S/ reference ares & e

.
Grating: (%) Range to plot: (19540 @ Jnm Ohject signal in S/ reference area 100177.885 -
Guject Hignat in S/ rererence area per frr o]
Reference waveleni m. The numericresuls will eert this wavelegth, Totat sty backsround signat par DI 155708 o /pieL/oIT
erstt tr n PRI
Results avare we-hour e
. . - -
© SNwio | SN=[500
[ ) DIT = i00% s, Signal-to-Noise Ratio per Step in Wavelength
Exposure Time: | NDIT =
’
" e i he rchct of DI Dt y (01Tt - S—

development, commissioning

pectrum only

emission spectrum

Sky radiance spectrum in physical units (ph/s/m2micron/arcsec2)

« Doesn'tinclude overheads! = |

Input spectrum i physical units |
Submit]  [Reset
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 Signal=R.et 58
] time

detected e-/second

e (Consider the case where
we count all the detected
e- 1n a circular aperture
with radius r.
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sky HFE

Source: Michael Bolte (UCOLICK)

Henri M. J. BOFFIN

Radius: large
enough to
encompass all flux,
but not too big to
reduce noise.

PSF

Non-AOQO:
Gaussian with
FWHM ~ seeing



Noise sources

=> shot noise from source

2 . .
\/Rsk\, tegtr” => shot noise from sky in aperture
2 2 1 ]
\/RN TemrT => readout noise 1n aperture
2 . . .
\/Dark- tmr” => shot noise in dark current in aperture

R. = e /sec from the source

R, = ¢ /sec/pixel from the sky

, Credit:.ESU/INF—VST/OmegaCA. Acknuwldgeent: A. Grado L. Limatola/INAF-
RN =read noise (as if RN~ e™ had been detected) Capodimonte Observatory

Dark = e-/second/pixel _
Source: Michael Bolte (UCOLICK)
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gnal-to-noise

S/N for object measured in aperture with radius r: n; =# of
pixels in the aperture= 7ur?

Noise from the dark
current in aperture

Signal « » Rt 4
4 1
- 2 f—% E
: gain
Noise«>(R.-t+R, -t'n, +|RN+=—| -n, +Dark-t-n
(U SKy P 2 pr P
/ e ~ A
Readnoise in aperture

VR, - 1)

Noise from sky e- in aperture

All the noise terms added in quadrature
Note: always calculate in e-

Source: Michael Bolte (UCOLICK)
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ETL

Tl Exposure Time Calculators

Target Input Flux Distribution S / N VS S e e i n g

© Template Spectrum novpices) B 100
o . = Redshift
MARCS Stellar Model | Tefi-4000 og(g)--0.5 (Fe/Hj- O M- 1 2 boo | Target Magnitude and Mag.System:
Vega 30 F
Upload Spectrum Select v B = 2000 Oves
AB
Blackbody Temperature: K Magnitudes are given per arcsec? for extended sources
Power Law Index: F(3) o jindex
Lambda: am 50 b
Emission Line Flux: 10" ergs/sicm’ (per arcsec’ for extended sources) "
FWHM: nm 200 |

Spatial Distribution: @ Point Source ) Extended Source

Sky Conditions

Override almanac sky parameters and use instead typical fixed sky model parameters except Moon phase and
airmass

Moon FLI: 0.50 Airmass: 1.50

Seeing/Image Quality:
© Secing: 1.00 arcsec FWHM in V-band at zenith (use this value in the proposal)

Probability 87% of realising the seeing < I arcsec

o= — S/N vs Exp. Time

Instrumental Setup 210 |

Resolution: @ Standard
High

200 |

Filter: v_HIGH B

Detector: OMIT red-optimized CCD
E2V blue-optimized CCD

Readout mode: 200kHz.2x2ow [

Polarimetry: @ No Polarimetry
Linear or Circular Polarisation

Results

SIN:

©Exposure Time: 1000 S 140
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ET

111 ESOETCs

WWW.es0.org/observing/etc

etc.eso.org
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Target Input Flux Distribution

Spatal Distrbution: @ Point Source.

Extended Source (per pxel)

Sky Conditions

Infrared Mode Version P102

Extended Source, area 01060

KMOS Exposure Time Calculator

Description raQ

Templte Spectrum P Y
'MARCS Stelar Mode | (=408 o3 B L T v
o Vera
Uplosd Spectrum e ©v)-
plod Spes b
@ Blackbody Temperature: [1100000 | K Mogitades ae iven per arcsec for extended sources
Power Law Index: F() acaindex
Lamba: om
Emission Line. Flux: 10" ergs/sicm’ (per arcsec” for extended sources)
FwhM: m

@ Override

Moon L350 | Airmass{50

Secing/Image Qualiy

1

Instrument Setup

"Probability 87% of realising the seeing < 1 arcsec

Grating: (K_¥] Range 1o plot:[193400 |- 246000 |nm

PWV: [(O¥]mm  Probabilicy > 95% of realising the PWV < 10.0 mm

o Secing: [160_|arcsec FWHM in V-band ot zenith (use this value in the proposal)

Results
o SNmi: | SN=F
DIT = 106605
Exposure Time: | NDT

Plots: (1 Toggle All/ No Plots
Resulant spectrum including background
Oject spectrum only

Background emission spectrum

Sky radiance spectrum in physic
Sky transmision spectram

# S/N 252 funcion of wavelengh
“Toal eficency and eavelength rnge

Input spectrum in physical units

S qstions adconmats o ot elp e

Henri M. J. BOFFIN

it (ph/s/mmicron/arcsec2)

by NDIT e o DI

[Reset]

| +TF(§* KMOS Exposure Time Calculator
i+
| nraredMe Version 16z Dociion  FAQ

Shov detailed SN formula

Target Setup
{ Target flux distribution type : blackbody
T = "T1600. 5%

Target. geonetry Point source
Target magnitude K = 22.00

| Sty Conditions
Riraass
Hoon 31 Lusastion FLI 8.30
Roen-target separation 45,00 degrees

PV proabitity 98 % of realising the PV  10.09
Seein 100 arcsec Pl cenien (use this value in the proposal)
Prosability : 87 % of realising the seeing = 1.0 arcsec

Show sky nodel contiguration details

Inage tuaity
10336 Quatity P : 0.76 arcsec (to be used for 0B constraint set)
show details of the 10 calculations

Instrusent Setup

Grating X

Desectar resd-out node Rormat

Detector paranaters ROIC3.50 e-/pixel/DIT, Darks8.01 e-/pixel/s

Observation Setup.
User requested Conpute MOIT for a given S/N and DIT

KMOS Transmission Model

Reference wavelength
Wavelengthrange

Dispersi 266
Pixel scsle 20
umber of pixels in vavelength range 978 pixels
| Signat-to-noise ratio (at reference wavelength) 5.000
Detector Integration Tine for one exposure o 100.000 =
Nusber of detector integrations (rounded up) oI sz
Total exposore tine. (vithout overneads) ITSDITIDIT | 5844200.008 5
neity at central pixel per DI (objectssky) (at ref.vavel.) 159,825 &-/omm
Detector persistence threshold 0000 e
Detector Caturation Linit it I
Radius of S/N reference area 0.762 aresec
lumber of pixels in S/N reference area W piels

Object signsl in S/N reference area (st refarence wavelength)
Object signal in S/N reference area per DIT (3t ref. vavelength)
Total sky backaround signal per OIT | (at reference wavelength)

Overall trassnission (at reference vavelength)

Mode OB, do notincude
Sy o8

Signal-to-Noise Ratio per Step in Wavelength

tos(y) plot
ACIT Interactive  POF o e
tosty) poF



http://www.eso.org/observing/etc
http://etc.eso.org/

ET

Tl Currentsituation

« Phase 1/2 is online, use similar look & feel

« ETCis stillindependent - different look & feel;

no links to P1/P2
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+% + KMOS Exposure Time Calculator
I
+ Py
Pr— KMOS Exposure Time Calculator
e o erson Pz oo Q0

Target Input Flux Distribution

Template Spectrum

MARCS Stellar Model e
Upload Spectrum Sele ] &3
® Blackbody Temperature: 1160060 | K Mo
Poveer Law e Foy <
Lamba: o |
Emission Line Flux 10° ergssint per aresec for extended sources|
M o

‘Spatial Distribution:  ® Point Source
Extended Source (per pixel)
Extended Source, area Q:[100__arese’”

Sky Conditions

Moon FLEG50 | Aimass{L50

PWV: (100 ¥)mm Probability > 95% of realising the PWV < 10.0 mm
Sccingmage Quality |
o Seeing: 100 arcsec FWHM in V-band at zenith (use this value i the proposa)
Probability 87% of realising the seeing < I arcsec

It . a (10 be used for tne

Instrument Setup

Graiing: (K_¥]  Range to plot: [133.00_|-[246000_|nm

Reference wavelength: (252 Jnm  The numeric results will refer to this wal

| Detector Saturation Linit

»
Target flux distribution type  blackbody
' "T1060. 0K

Target geonetry Point source
Target magnitude Kores = 2200

Sky Conditions

Rirnass 15

Hoon 11lusnstion FLI 050

Hoon-target separation: ~ 45.00 degrees
1

PV Probability 95 8 'of realising the PHV = 10.00 a
Seeing 1.00 arcsec Fillicos, e (use this value in the proposal)
Seeing Probability : 81 % of realising the seeing = 1.00 arcsec

Show sky model configuration details

Inage Quality
I23ge Quality P : 0.76 arcsec (to be used for 0B constraint set)
Show details of the 10 calculations

Instrunent Setup

Gratin 3
Detector resd-out sode Rornst,

Detector parameters + RONS3.50 e-/pixel/DIT, Darksd.L e-/pixel/s

Observation Setup |
User requested Conpute WOIT for a given S/N and OIT

KMOS Transmission Model

Reference vavelength
range

Pixel scale

Nomber of pixels in vavelength range

Signal-to-noise ratio (3t reference wavelength)

Detector Integration Tine for one exposure orr

Honber of detector integrations (raunded up) ot

Total exposure tine  (vithout svernesds) TADITOIT

Max. intensity at central pixel per DIT (sbjectssky) (at ref.avel.)

Detector persistence threshold

fadius of S/ reference area
Results Ranber of pixels in /N reference area
bject signal in S/ reference area (st reference wavelength) i 109177865 -
SN |SN-FB% Ghlect Hiomal in Sl reference aren per DIT (at rer: avelenainy 1.5 &./omr
i =[mEs o sty Backaround signat per 017 " (st réference vavelengen 155,768 o pixeL/orT
Exposure Time Overall. transnission (st reference vavelength) na s
J— o 08, —
e adi B

Plots: (1 Toggle All/ No Plots

Resltant spectrum including background
Object spectrum only
Backaround emisson spectrum
Sky radiance specrum i physical unis (phVs/m2 micronarcsec2)
Sky transmision spectram

 S/N a5. function of wavelengh
Tota effciency and wavelength ange

Input spectrum in physical nits

Sbmit]  [Reset

‘S uesioes s commess 0 5 elpEes .

Signal-to-Noise Ratio per Step in Wavelength

togly) plot
tog(y) POF

ASCI Interactive O
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|ldeal 2 ETC 2.0

All use IP through API
All integrated at User level

Phase 1

Henri M. J. BOFFIN
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ETC 2.0 clients and resources

-~

Web Browser

FRONT-END USERS

Web Browser

standalone ETC

N

Almanac
services

IP P102

M 1P P102

KMOS N
/

r ] ]
ETC calculation engine
Instrument models, Sky model,
PSF, convolution, interpolation, ...

ZP 101
MUSE

P lao

HARMONI

03/03/2021
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ETC 2.0 technologies

dFront-end Angular framework
« One-page-web application framework
« Also used in the new Phase1/2 web interface (P1/P2)
 Follow same standards and re-use components

dBack-end Python

 Concise code
« Libs for scientific computing: NumPy, SciPy, AstroPy

« Django web framework
« Python
* Routing, database abstraction layers,...



ETC
Be ETC 2.0 https://etctestpub.eso.org/observing/etc/crires
B

Send questions/comments tt

CRIRES+ ETC

Seeing - Exp.time an Select 45  Signal-to-Noise Ratio =
o Target é Sky © and IQ = Instrument 'J; and S/N 2 Plots Lin | Log
A 40
o= Morphology ® Point Source
Extended Source
35
L sep ® Spectrum type SED file: ASCII or FITS table (max 8 MB)
Note the supported formats and units
Emission upload v ‘
line ™,
2 SelectFile 30 \
2 barycentric redshift barycentric velocity correction [m/s] H
Redshift
0.0 -17066
25
¥ Look it up... !
RA DEC uT 20
0.0 0.0 2020-10-26T06:00:00

UT parsed as: 2020-10-26T06:00:00

compute barycentric velocity

Use SIMBAD to find and assign the redshift and RA/DEC coordinates
Target Name - RETURN or Q, to resolve 10

aldebaran

! Show filtered SIMBAD response

* Brightness ® Magnitude band mag system
Flux \ v 10 vega v 0
| Extinction

1150 1200 1250 1300 1350

Wavelength / nm
g

« n »

Show the input form as JSON

select an area in the plot chart to zoom the wavelength range
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ETL

ETC 2.0

8 [ CRIRES+

Send questions/comments to jvi

CRIRES+ ETC

Seein Exp.time Select
© Toget & Sy @ NGI§ = Instument  ofx DRUN 2 pEES

40

Signal-to-Noise Ratio
Lin | Log

Resetzoom =

/v’/

S/N SEDs 0
¥ S/N ratio per spectral pixel || Sky SED spectrum
|| Target SED spectrum
20

Sky Target Signal
[#] Obs. sky signal |#/ Obs. target signal

. . || Obs. target signal (centr. pixel) 10
|| Obs. sky signal (centr. pixel) 40 Sky Background Signal (e-)

Lin| Log

Total Signal BLIP time
|| Obs. total signal BLIP time L

|| Obs. total signal (centr. pixel)

Throughput Efficiencies
Atmospheric transmission 200
Telescope eff
instrument excl. grating
Grating eff 0
Enslitted energy fraction l |
Detector QE |
Total eff incl atmosphere ) I n |

2500  Target Signal (e-)

Dispersion PSF Lin | Log o —
[ Dispersion (1] PSFat the slit T—
2000 \

1500

1000 '\\'\P\

500

toggle all/no plots Individual groups can be toggled by clicking the group headers

|_IShow the input form as JSON

° |nput is JSON f”e, that Can be used 1270 1275 1280 1285 1290 1295 1300 1305
with API wee

e QOutput available as JSON files,
which can easily be read in python

(1] »

select an area in the plot chart to zoom the wavelength range
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« wget --post-file=input.json https://etctestpub.eso.org/observing/etc/etcapi/Crires2/ -O output.json

« etc_cli.py
* etC_json2ascii.py

* etc_plotreader.py

usd-help@eso.org

03/03/2021 Henri M. J. BOFFIN
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https://etctestpub.eso.org/observing/etc/etcapi/Crires2/

