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B> The MUSE team
0

Pl: R. Bacon, Lyon — ESO responsible: A. Glindeman — ESO Instrument
Scientist: J. Vernet -- ESO Project Manager: A. Manescau

m. ESO Instrument Operation Team

Leibniz-Institut fiir Astrophysik Potsdam &~ Paranal IOT Coordinator—Alain Smette

AP Paranal Instrument Scientist— Fernando Selman/George Hau
Centre de Recherche CQA Paranal Instrument Fellows — Evelyn Johnston, Yara Jaffe,
: - Frédéric Vogt (Honoris...)
Astrophysique de Lyon L)‘ »"ﬂ
ESO +]E(§+
+ Paranal Instrument TIO — Susana Cerda, Cristian Herrera
Sl (Rt o e E ey ATy ETH Paranal Instrumentation Responsible — Hicolas Haddad
Paranal Software Responsible — Pedro Baksai, Gerard Zins

Institut fiir Astrophysik Géttingen g
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Garching Instrument Scientist — Joel Vernet

Institut de Recherche en Astrophysique et A
Planétologie (Toulouse) @Irap

Garching Quality Control Scientist— Danuta Dobryzyka

P Garching User Support Astronomer— Elena Valenti
Leiden Observatory m
0 Garching Pipeline Responsible — Ralf Palsa

Garching Advanced Data Products — Lodovico Coccato
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0 MUSE parameters
e

First light: 31 Jan 2014

Kapteyn’s star 13 ly away

o™ |

7000
A (Angstrom)

-
Elongated
L&S spot (¥«
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Observational Parameters ‘

Spectral range (simultaneous)

0.465-0.93 tm

Resolving power

2000@0.46 pm

4000@0.93 pm

Wide Field Mode (WFM)

Field of view

1x1 aremin®

Spatial sampling

0.2x0.2 arcsec”

Spatial resolution (FWHM)

0.3-0.4 arcsec

Gain in ensquared energy within 2
one pixel with respect to seeing
Condition of operation with AO 70%-ile

Sky coverage with AO

70% at Galactic Pole

Limiting magnitude in 80h

T.e = 25.0 (R=3500)

I,p=26.7 (R=180)

Limiting Flux in 80h

3.9 10erg.sl.em

Narrow Field Mode (NFM)

Field of view

7.5x7.5 arcsec?

Spatial sampling

0.025x0.025 arcsec?

Spatial resolution (FWHM)

0.030-0.050 arcsec

Strehl ratio

10-30%

Limiting Flux in 1h

2.3 10*%erg.s*.cm™

Limiting magnitude in 1h

RAB = 22.3

Limiting surface brightness in 1h

Rag = 17.3 arcsec™
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0 MUSE subsystems

B Fore Optics
» Derotator
» Anamorphoser

B Field splitter 24 strips 2.5°x1
B Relay optics

B 24 independent Spectrograph/IFUs
» Slicing each strip into 4x12 slices 0.2°x15"
» VPH grisms
» Imaged by f2 camera into 4kx4k detector
» Instrument with larger number of pixels at Paranal

B Pipeline reassembles field into data cubes
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MUSE Foreoptics
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MUSE IFUs

IFUs
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MUSE data
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MUSE at the telescope
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B From raw data to the data cube: the MUSE pipeline
]

>
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MUSE raw data RTD at console

=

MUSE Science Display — @wmu

File Engineering Interface

Processing &

Detector [0 = ||

B

Low : 11.48
High : | 1793.85

m  Auto Cuts | Minfhdax |

I Background equalization

Scale : 1X — rE

Slel @ 1 18 1 |[gle]
Spectral band : R — -

| AutoCuts| Minfhiax |

Scale : 1X — r@

I L [ T [

Low : | [ 1195 84|

High : 1483. 37

1 Apply to thumbnails
1 Align cut levels

A B W C

20|

Cursor Information

W

‘Y:
| pEC:

VALUE : |

L

WLEN :

s

2l e
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The MUSE Pipeline: pre-processing

output product:
final output data

muse_ muse_  muse_  muse_ muse_  Muse_ muse_
bias dark flat wavecal  \sf geometry twilight MUse_scibasic
BIAS DARK FLAT ARC SKYFLAT 0BJECT,
STD,
SKY, or
ILLUM ASTROMETRY
@Tona) "
ILLUM
BADPIX_TABLE -
o—eo—@ o—eo o o
o— e
TRACE_TABLE - @ ® Y P o
Y Y Y
LINE_CATALOG @] ® @
Y  J Y
R
ﬁm l |
muse_Lsf pipeline recipe o——©o
* recipe processing order *

— assOCIAlON
. mandatory
optional

input:
SKYFLAT raw data

input:
BADPIX_TABLE external/static data

TRACE_TABLE | Cuout product:
= master calibration
output product:
PIXTABLE-SKY intermediate reduced data

P

PIXTABLE_OBJECT
PIXTABLE_STD

PIXTABLE_SKY
PIXTABLE_ASTROMETRY
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The MUSE Pipeline: post-processing

<+

muse_ muse_ muse muse_ muse_ muse_
standard create sky astrometry scipost exp_align exp_combine

PoeLe I tEm - e Motivation: Combination of
sTD ASTROMETRY | OBJECT " GE_FOV B " REpUcED™ . .
' multiple exposures with a
STD_FLUX_TABLE — @ : : :
Y l 1 l ° single resampling operation.
EXTINCT TABLE — @ ® s
A/ \] ¥ ¥ v
st — e :
Y v v -
Y Y ==
(LSF_PROFILE ® c 3.0 : : : : : : 3.0
S
M
|
y
ASTROMETRY REFERENCE ———— @ l I 2.5} 12.5
N
: -
\ B \ 3 -
\ ] I g
@ . g
¥ 0 v 5200 20D
N paTAcuBe_FINAL [ =
FILTER LIST A,,.:;:i"
v v 1.5} ‘ {15
(multiple) -
TUSEBIER pivoine recipe w + From propagated variances
- * (O Measured on background
recipe processing order ) ) - - - -
—:*w:ﬁ!"m 05 1.0 15 20 25 3.0 35 4.0
mandatory
optional log( Npll‘)
SKYFLAT 7Put
raw data

BADPIX TABLE Pt

external'static data
TRACE_TABLE | 0utPut product
= master calibration
TXT, output product
P ABLE_SKY intermediate reduced data

C (TR W71 outout product ‘ =l iE=1IMII B REEE B
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2  Orion MOSAIC with MUSE

<+

A 3-colour composite
of the central Orion
Nebula

red: [SIl],
green: [NIl],
blue: Hbeta.

Credit: P. Weilbacher

Credit: P. Weilbacher
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Instrument monitoring and calibration plan
>
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B Monitor health of the instrument

MUSE Calibration Plan

>

YV V V VY

>

Remove instrumental signatures

>

Remove atmospheric signatures

Health of cryostats Health check monltor

Thermal stability of detectors

Calibration lamp stability

Stability of bias level and RON. Pickup noise?
Stability of flat field RMS

Stability of wavelength solution/resolution
Overall throughput (pending)

dorchnges 21
MUSE: Allgnment' normallzed flux in toplbottom slices (last 90 days)
Qc data range: 2| 10- 02 2016 12 29

S renn KRSl KR EEalE YRR R
Bad pixels, Bias, Darks, Flats, Format frames, LSF s i ¥Rl Wil el ERER K
(]

» Spectrophotometry, telluric corrections
Calibration to physical units Calibration completeness monitor
> Day: Arcs T I ——
» Night: spectrophotometry, astrometry R
Monitor completeness of calibrations e S
> Daily: bias, flats, arcs PR
> Nightly: lllumination, standards ———
> Weekly: twilight flats "
» Monthly: Darks, linearity
» Monthly night: astrometry

Calibration Workshop, Jan 2017 20 =S+ a0 B
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B> MUSE Calibration Plan
0

<)
= !MUSE raw files (date: 2017-01-10)

This is the raw file monitor with screenshots of raw calibration data. There is one page per raw data type. All files taken in the same template are displayed in the same row.
The number of displayed files per template is limited depending on raw type and instrument. Files which are not displayed have a placeholder ("n/c", i.e. "not configured").
Files that could not be downloaded from the archive are marked as "not yet available".
Use the 'jump' button to jump to a specific set of raw displays, labelled by their AB name.
Click on the thumbnails to get a larger display together with histograms and cuts. Find more information in the help.
_______| CAL reportproduetsNLT | pefs __________________________________________________________________________________________________________________________________ [HEP
ARC | BIAS | LAMP_FLAT | STD | THROUGHPUT

AB NAME COMPL. AB LOG RECIPE RAW_TYPE SETUP AB STATUS PLOG T_EXEC QC REPORT SCO RE CERTIF
“% mMUSE.2017-01-11T09:47:27.037 tpl.ab compl. OK  muse_flat LAMP FLAT WFM-NOAO-N_BIlue_SCI1.0 OK PLOG 7.6+20.6 QC COVER v'Hc (0/53)
“» mMUSE.2017-01-11T10:26:06.393 tpl.ab compl. OK  muse_flat LAMP FLAT WFM-NOAO-E_Clear_SCI1.0 OK PLOG 30.2+204  QC COVER v'HC (0/53)

AB NAME COMPL. AB LOG RECIPE RAW_TYPE SETUP AB STATUS PLOG T_EXEC QC REPORT  SCORE CERTIF
4 MUSE.2017-01-11T09:47:27.037_tpl.ab INS.MODE=WFM-NOAO-N INS.OPTI1.NAME=Blue DET.READ.CURNAME=SCI1.0

MUSE_WFM_FLATO011_0001.fits n/c MUSE_WFM_FLATO011_0011.fits
MUSE.2017-01-11T09:47:27.037 fits (2..10/11) MUSE.2017-01-11T10:00:44.003 fits
FLAT (1/11) FLAT (11/11)

EXT=03 EXT=04 EXT=05

e
W

EXT=03 EXT=04 EXT=05

W

£

EXT=09

E

o
—m

EXT=15 =

£

EXT=21
!’ H H IF
> Weekly: tWiIight flats Rt WT:::.., ——
» Monthly: Darks, linearity

EXT=21

%

"The following keys are used to define a SCIENGE MUSE sotup: Number of days scanned: 7

» Monthly night: astrometry
Calibration Workshop, Jan 2017 21 SR L] TEOX O s



]E+
O
<+

<)

bottom

+

+

MUSE Calibration Plan

’MUSE raw files (date: 2017-01-10)

This is the raw file monitor with screenshots of raw calibration data. There is one page per raw data type. All files taken in the same template are displayed in the same row.
The number of displayed files per template is limited depending on raw type and instrument. Files which are not displayed have a placeholder ("n/c", i.e. "not configured").
Files that could not be downloaded from the archive are marked as "not yet available".
Use the 'jump' button to jump to a specific set of raw displays, labelled by their AB name.
Click on the thumbnails to get a larger display together with histograms and cuts. Find more information in the help.
[ CAL report produetsNCT | pefs ______________________________________________________________________________________________________________________________________ [HEP |
ARC | BIAS | LAMP_FLAT | STD | THROUGHPUT

AB NAME COMPL. ABLOG RECIPE  RAW_TYPE SETUP ABSTATUS PLOG T_EXEC QCREPORT SCO RE CERTIF
“» mMUSE .2017-01-11T09:23:20.263 tpl.ab compl. OK muse_bias BIAS WFM-NOAO-N_Blue_SCI1.0 oK PLOG 5.9+8.0 QCCOVER  vHc (0/104)
AB NAME COMPL. ABLOG RECIPE  RAW_TYPE SETUP ABSTATUS PLOG T_EXEC  QCREPORT SCORE CERTIF
A MUSE.2017-01-11T09:23:20.263_tpl.ab INS.MODE=WFM-NOAO-N INS.OPT|1.NAME=Blue DET.READ.CURNAME=SCI1.0
MUSE_CAL_BIAS011_0001.fits nlc MUSE_CAL_BIAS011_0011.fits
MUSE.2017-01-11T09:23:20.263 fits (2..10/11) MUSE.2017-01-11T09:34:49.435 fits
BIAS (1/11) BIAS (11/11)

N ———— —
. HH "Range of days for the issue memory (conigura’:7
ee WIlI ats e CHEMAOKOL HENOAD ) e e ‘
) ek o cmame (5C110:FAST) [ Ousinthecabratensisememoy: ooz [
“*Date on this monitor at: 21:00 UT

» Monthly: Darks, linearity

» Monthly night: astrometry
Calibration Workshop, Jan 2017 22 =S+ a0 B
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B Monitor health of the instrument

MUSE Calibration Plan

>

YV V V VY

>

Remove instrumental signatures

>

Remove atmospheric signatures

Health of cryostats Health check monltor

Thermal stability of detectors

Calibration lamp stability

Stability of bias level and RON. Pickup noise?
Stability of flat field RMS

Stability of wavelength solution/resolution
Overall throughput (pending)

dorchnges 21
MUSE: Allgnment' normallzed flux in toplbottom slices (last 90 days)
Qc data range: 2| 10- 02 2016 12 29

S renn KRSl KR EEalE YRR R
Bad pixels, Bias, Darks, Flats, Format frames, LSF s i ¥Rl Wil el ERER K
(]

» Spectrophotometry, telluric corrections
Calibration to physical units Calibration completeness monitor
> Day: Arcs T I ——
» Night: spectrophotometry, astrometry R
Monitor completeness of calibrations e S
> Daily: bias, flats, arcs PR
> Nightly: lllumination, standards ———
> Weekly: twilight flats "
» Monthly: Darks, linearity
» Monthly night: astrometry
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Instrument monitoring and calibration plan
» A pending issue
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ofl Overall throughput monitoring
v

1241 — 1) GD712016-10-03 X:1.345

—  2) LTT7987 2016-10-03 X:1.009
— 3)GD712016-11-27 X:1.325 ||
20 ——  4) Feige110 2016-11-27 X:1.246 |

1

—2

2/ )]

B Howto compare standards taken at two different
epochs? The flat field lamp changes with time...

A )/ erg/s/em

B A new version of the pipeline is being developed
that will permit the proper comparison.

response [2.5logyof(counts/s/

| | | 1 |
5000 6000 7000 S000 9000

AL
B GD71 observed during closeout and after DSM. ” e
B LTT7987 at closeout °l — 33::32 -
— 20 1
® Feige 110 after DSM 2 , ]
B Responsein the blue appear to have increased % 10} :
by up to 25%. Same response in red. ?; )
m TBC ol 1
~fooo 5000 5000 m'(zu 5000 9000 10000
A4
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MUSE challenges

4000

57440

lice24_resol
3. Nee o

2000

1000

55555

Amplifier glow gy ctronically induced

loss of resolution

5400 A — 6400 A

FUTURE

Pickup noise

W

PAS I 6750 6800 6850 6900

Raman scattering
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Bias instabilities

Amplifier glow gy ctronically induced

loss of resolution

5400 A — 6400 A

O R
§ W FUTURE

M Bz 1.' " il B Large scale residuals
PAST Raman scattering Ferris wheel PR ES E NT

Calibration Workshop, Jan 2017 28 =S+ a0 B

Pickup noise




O 500 1000 150 2000

oS00 1000 1500 2000

Bias instabilities

MUSE FET. MUSE 2016-03-16T10:58:5

2000
1500]

- .
0
o

;.

Pickup noise

PAST
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Amplifier glow

Electronically induced
loss of resolution

2296 frsicHaNOL| OUTL
2000 i
1500

s
1000

s
00
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Raman scattering Ferris wheel
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Large scale residuals

PRESENT
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Al Initially bias issues in all channels
+

L2 0% Ty
|5
- S
= IR
R S a2 <
TR & _— e

» At the start of operations an
important challenge came from

bias instabilities.

» The bias showed all kind of
structures. Even subtracting
overscan there was an
unexplained time evolution.

» This issue was finally solved by
continuous clocking the detectors.

Calibration Workshop, Jan 2017
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B CHANO1 amplifier glow
0

wow [ [
:

[

These plots illustrate three challenges: - B =

2015-05-01

01505

4000

—eeem . pO15-04-01

© 56000000002000800000 0l

3000
T

« And last, it is a major challenge to
keep configuration under control.

© 0000000TROECA0PBEOOA

slice24_resol

2000

1000

i
i L L I i
57120 57140 57160 57180

mjd_obs
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+ES* CHANO1 resolution drop
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9.0 Saturated Video Output Signal

- . - . i - ~
These plots illustrate three challenges: e e L e

Figure 11 illustrates the effect this has on the video output.

Direction of Charge Transport —>

More Positive Voltage

H2 H1 H2 H1 H2
VOG
I Reset low

Reset high
Qtot

FD

VDD +15V

T + T T T

MUSE: RESOLUTION in slice24 and slicel per channel (last 90 days, close-up)
QC data range: 2016-10-05 ... 2017-01-01*

203 10-01
-] 2016-11-01
2016-12-01
2017-01-01

‘CHANOL
3400 |2

3200 | : : : .

3000 | P

* And last, it is a major challenge to N inimrns | avm et
keep configuration under control. o], rabatiasss LN IR 6 hans

tevessary secce

2400 | : e

1 N 1 :
57700 57750
MD-0BS

powered by QC: www.eso.org/HC created by trendPlotter v3.6.2 on 2017-01-02T719:28:51
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+ES* CHANO1 resolution drop
+

9.0 Saturated Video Output Signal

- - T is d d he Floati iffusi he falli d. f H2. If
These plots illustrate three challenges_ e e cam T ek e the ot e 400 o 2t 00 pomy

Figure 11 illustrates the effect this has on the video output.

Direction of Charge Transport —>

More Positive Voltage
H2 H1 H2 H1

H2
VOG
Reset low
-, i []

E Reset high
Qtot | g

......

FD

VDD +15V

T T T T T

MUSE: RESOLUTION in slice24 and slicel per channel (last 90 days, close-up)
QC data range: 2016-10-05 ... 2017-01-01*

« Second, the first thing that comes

to mind as a possible origin of a °: 2 2 -
problem is not always the actual |
Cause; 3200-%

© Andlast, itis a major challenge . s e

to keep configuration under |l T B
control. mr i

powered by QC: www.eso.org/HC created by trendPlotter v3.6.2 on 2017-01-02T719:28:51
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B Current challenges
[]
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Current challenges

5400 A — 6400 A

01 57520
57440
00
°4 57360
° 0,
. 3
-01 * o W ° .%“
¢ L . 0.° 51280
A K P 1
° o.;' 'Q 0 %80,

00 %
. .‘,'_‘_-,".
o ° ‘.-.-:_"3"
K 99 e
-02 M°°°o goo o 2 S ve 51200 b
@& 00 Nc .
o‘és *. 0 o @ ...
(égoo . 51120
-03 ° "
‘0 &? p
gt ° 57040

-04 e © ——

_—= — ‘ 2
A
56960 d‘mog“
0.100.150.200.250.300.350.40.45

=05
2

T dependent flat field _
Ferris wheel
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0 Day calibrations: flat field

1.10
B 1.05
L 2 1.00
€ 5 0.95
S 6 0.90
< 8 10.85
2 13 0.80
Y11 '
=12 . , 0.75
0 12 24 36 0.70

slice offset (sky numbering)

0 = 2 x (upper — lower) / (upper + lower)

01 57520
57440
0o}
°
° 57360
o, £
-0.1 .o'. ° b.o ° .:'..
°°°° .gfﬁo ° o. ° °~. °
6 -0.2} os°°°o oo Yo 02 “&“:,o . 1 57200
Q0 °
i -
&, . 57120
0.3 0‘ 4
X A
Ogf° ° 57040
°
%o © ]  ——
o 56960 dOO—’OO%ﬁﬁ-’O o "Li_ o
o 0020.100.150.200.250.300.35.0.400.45
0% 4 6 10 12 m 16 18

:r [C] O vs T vstime
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0 Flat field: why do we care?
e

27 h = 54x1 2008

| T T T T TTT] T T T T

Need for low noise background
on SMALL scales

[ N B B B A |

A&A 575, A75 (2015)
The MUSE 3D view of the

Hubble Deep Field South
Bacon et al.

~ Noise w.r.t 1st exposure

HST FE06W

MUSE white-light
MUSE Lya:

1
100} 1 Lya { 100} Lye
1

_ o[ﬂ‘_—ﬂnl L

\\\\\\

h L L A
5000 6000 7000 8000 9000 7370 7380 7390 7400 7410 7420
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o Low level large scale residuals
+

Recent geometry/astrometry Older geometry/astrometry
[continuum 600-700 nm] [continuum 600-700 nm]

Need low noise background on LARGE scales
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0 Ferris wheel
.{-

October 2016 at closeout, November recomm: it is back.
no Ferris Wheel
5400 A - 6400 A 5400 A - 6400 A
300 . ] 300 : — 50000
168000
149000
250 164000 250 1 48000
?é 47000
200 60000 = 200
5 46000
= 56000 %
2150 o 150 |§ 45000
> =
52000 _§ 44000
S
100 v’ 100
3 43000
48000
42000
50 50
44000
41000
0 40000 0 40000
0 50 100 150 200 250 300 0 50 100 150 200 250 300
X [pix] X [pix]

B The artefact comes and go. We know that the
guide probe position does have an effect. WIP...

£400FA [erg st em? \AA'I]

40

PP}
Slimits;
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The Ferris wheel

MUSE field-of-view

5400 A — 6400 A
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B> The Ferris wheel
+

VLT field-of-view

Fle View Graphics Data-Servers Guide-Probe
Object: D6203
X: 4290 v: 1337.0 Value: 5385
o 08:03:09.107 §: -39:324066 | Equinox: 2000
Min: 1158 Max: 20063 Bitpix: 16
Low: [1158  High: [20083  Auto Set Cut Levels
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B Future challenges
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Raman scattering

1000 ¢
800 ¢
600 |
400 ¢
200 ¢
o 16 ¢
| [
c 14 :
S 12
w 10 |
> g
(] [
°  Of
o 4
=, 5 :
c ol —
6460
Wavelength [A]
7500 8000 8500 9000
00 [ | B T e
1000 by Tl
7 oot My R i T Y R | e ||
T el L R | e I e ol S 111
= 400 3 ko e I | e e IR I TR 1 A B TR : | EERET
O : : ‘ : : ‘
‘_"m 200 f : : Iy i
o> 0 : : : : o e e A b

Calibration Workshop, Jan 2017 43 =S+ a0 B



Concluding remarks

Since first light on 31 Jan 2014 MUSE has been delivering science quality
data, operating with almost no technical downtime.

B One of the keys for the success was to have a pipeline quite mature at
commissioning time. This permitted prompt monitoring of the system.

B Despite the success we were not trouble free. The main operating challenges
came initially from the detector system. Close monitoring allowed us to
detect the problems in time, although not always correct them rapidly.

B A problem that was anticipated very early on was the need to calibrate the
flat field response frequently enough. Flat fielding and sky subtraction are
among the main challenges to data quality and sensitivity.

B Current instrumental challenge include the understanding of the light
contamination of the focal plane, which might give the ultimate limit to
sensitivity.

B Future operation challenges include a) keeping the configuration control
during GALACSI installation and b) the characterization of the possible
Raman contamination in laser operation, specially in NFM.
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Reconstructed image of one strip in the Trifid nebulae. Only'1'million of spectrain thig 2 but already a huge physical

+ content to explore.
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0 Raman scattering
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B> The MUSE team
0

Pl: R. Bacon, Lyon — ESO responsible: A. Glindeman — ESO Instrument
Scientist: J. Vernet -- ESO Project Manager: A. Manescau

Leibniz-Institut fur Astrophysik Potsdam F Developmentofthe Calibration Unit, testing of the preassembled
air Spectrograph -- detector units, data reduction software.

Overall managementof the project,image slicer sub system,
spectrograph opto--mechanical design and integration, data analysis
software.

Centre de Recherche
Astrophysique de Lyon

ESO Detector systems (24 detectors and their cryogenic environment),
("3 GALACSI.

ETH - Institute of Astronomy (Zurich) ETH Procurementof the 24 spectrographs.

Institut fiir Astrophysik Gottingen NS\HTUIFUR Design, analysis and procurementof the instrumentmechanics, the
knowst  supportand handling structures as well as for the optics that apply

uomwm the field splitting and the relay optics.

Electronic and Software Control of the whole Instrument, Opto--

Institut de Recherche en Astrophysique et A:
@lrap -mechanical development of the Fore--Optics module.

Planétologie (Toulouse)

Leiden Observatory m Interface between the MUSE spectrograph and the adaptive optics
Ne”! system, definition ofthe top--level requirements for the adaptive
optics system.
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4l The ESO MUSE IOT: operates

Paranal IOT Coordinator — Alain Smette

Paranal Instrument Scientist — Fernando Selman

Paranal Instrument Fellows — Evelyn Johnston, Yara Jaffe, Vogt (Honoris...)
Paranal Instrument TIO — Susana Cerda, Cristian Herrera

Paranal Instrumentation Responsible — Hicolas Haddad

Paranal Software Responsible — Pedro Baksai, Gerard Zins

Garching Instrument Scientist — Joel vernet

Garching Quality Control Scientist — Danuta Dobryzyka

Garching User Support Astronomer — Elena Valenti

Garching Pipeline Responsible — Ralf Palsa

Garching Advanced Data Products Responsible — Lodovico Coccato
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The MUSE Instrument
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From observation to reduced data
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Continuum 700 nm H-alpha
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ofl Day calibrations: RON instabilities
+

MUSE: RON_master for each detector (last 90 days)
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0 Day calibrations: flat fiel
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Flat field: why do we care?
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File View Graphics Data-Servers Guide-Probe
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