X-shooter: the first of
the VLT second
generation
instruments
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2017 ESO Calibration Workshop:
the second generation VLT instruments and friends




Outline

e X-shooter overview
e calibration plan (data analysis + instrument health)

e selection of raw/reduced data quality concerns




Why X-shooter?
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Layout: 4 arms
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Instrument/observing modes

Various observing modes
Instrument modes

ST (04°5) g
: l(liht/fédrwﬁlﬁgcm * generic offset/fixed offset
* mapping

e synchronised




Nighttime calibration plan

Spectrophotometric standard stars
e nstrument response
* relative flux calibration future: replaced by tools like

/ molecfit (night time used for
: o/ _ o
Telluric standard stars calib plan 14% ->5%)

e telluric absorption lines

XSHOOTER: STD r.XSHOO0.2016-12-29T07:59:35.576_tpl_0000.fits[0]
Calibrated Std TT3218 @ Tabulated Flux

Optional (user provided, rare)
e radial velocity standards
e attached wave calibration

Efficiency monitoring
e monitor instrument health

eeeeeeeeee



Daytime calibration plan

Data analysis

* bias

* dark

* flat

* fmtchk (single pinhole + ThAr)
* orderdef (single pinhole + halogen lamp)
* wave (multiple pinhole + ThAr)

Instrument health
e dark STEEE
e arc

e linearity

« ADCs+IFU

e reference acquisition position







X-shooter data quality concerns

Raw data

instrument: (1) mechanical failure of ADCs po,
(2) moving acquisition reference '
(3) humidity effects “'
(4) readout noise in VIS arm

catalogue: (5) unsuitable telluric standard stars

Reduced data
pipeline: (6) IFU

(7) sky subtraction
CalSelector/reflex workflow/phase3: (8) bad UVB response



X-shooter data quality concerns

Raw data
instrument: (1) mechanical failure of ADCs A
(2) moving acquisition reference

better quality criteria, better data flow monitoring
-> detect data quality issues
-> best possible data (products)

pipeline: (6) IFU
(7) sky subtraction
CalSelector/reflex workflow/phase3: (8) bad UVB response



(1/8) Mechanical failure of ADCs

 material wear in low temperatures, ADCs disabled in 2012
* installation of new ADC drives in May 2017
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(2/8) Moving acquisition reference

e X-shooter acquisition is
performed “blindly”

* imperfect target centering
due to moving function,
incorrect software update
* -> |oss of flux, wavelength
shift

e check of reference
position every day




(2/8) Moving acquisition reference

e X-shooter acquisition is
performed “blindly”

* imperfect target centering
due to moving function,
incorrect software update
* -> |oss of flux, wavelength
shift

e check of reference
position every day

monitor moving functions

and functions that perform
“blind” operations!




(3/8) Humidity eftects

e condensation occurs on the NIR entrance window

e coating on dichroics soak up water

o affecting all three arms for up to two weeks

 manual airflow system installed in 2015

o correlate selected quality parameters with weather
parameters
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4/8) High readout noise in VIS arm

* |ikely due to cabling and
grounding

e concern for faint targets

* no solution found

e provide users with easier

access to relevant health
parameters?

XSHOOTER: read-out noise of raw BIAS (FULL range, 2658 days, close-up)
QC data range: 2009-10-01 ... 2017-01-08*

CAL | HC | refs| QC

HealthCheck Monitor
HOME | UsersGuide
Eﬂ ALL INSTRUMENTS

FULL reports

detector: bias
detector: parameters
distortion correction
format stability
wavelength calib.
lamps: arc & flat
efficiency

detector: bias
detector: parameters
distortion correction
format stability
wavelength calib.
lamps: arc & flat
efficiency

SNR

detector: dark
detector: parameters
distortion correction
format stability
wavelength calib.
lamps: arc & flat
efficiency

SNR

detector

QC XSHOOTER

»

s EE-EE)p

[press Ctrl+Shift+R to enforce refresh of scores, dates and news]

[page auto-refreshes afier 300 sec] [stop | on]

R trending system: HEALTH CHECK report  mwimssramn: woms

Last update: 2017-01-01T11:01:29 (UT) (0d 08h:17m ago) | now: 2017-01-01T19:19:12 (UT) QC pipeline: xshoo-2.8.5 (installed 2016-12-20)|

same group: * med master ® ron_raw * ron_master * struct x * struct_y
A A A | |
General news:
XSHOOTER news:

Report news:

DATE*: [z] 2016-12-25 2016-12-26 2016-12-27 2016-12-28 2016-12-29 2016-12-30 2016-12-31
report | NI report | NLT report | NLT report | NLT report | NLT report | NLT report | NLT
 transfer ngas [?] | forced refresh

! Raw CAL displays:  r@v raw raw raw raw raw raw

mmﬂuct quality: Pproducts  products  products  products  products  products  products

L] dailyloften; important to check 2] *Date on this monitor changes at 21:00 UT

XSHOOTER: read-out noise of raw BIAS (last 90 days)
QC data range: 2016-10-04 ... 2016-12-31*
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5/8) Unsuitable telluric standard stars

profiles

File Std. Options Tools Last update:|2015-03-13T14:41:10 (UT) |(od 00h:19m ago)|s/ Paranal date*: 2015-03-12

Standard Star Observation Preparation

clean catalogue + molecfit
investigate earlier, especially with ELT!

2009-2015: 1079 B-type telluric standard stars observead
Simbad database
19% of those are: Be stars, binaries, SGs, LPV, strange line

XSHOOTER calChecker: calibration completeness monitor

[2]

Last header: XSHO0.[2015-03-13T11:10:54.130 hdr B i

v ngas

Science Files:

File Delta Airm : 0.2

Group Delta Airm : [0,

oY ey

can be overwritten by another co

= s : : : 193.D-0232(C) SM

File TRem lmr‘mBeglmrmEndI Obj | Ra I Dec ] IJBT Feedback welcome! I

XSHOOTER_SLT_OBJ_NIR_356_00111  0:27:39 12,2780 12,2270 |2MASS J11404367-7459394| 11:40:48,711 -74:59:40,631 11347 XSHOOTER news: 193.0-0232(C) SM

WSHOOTER_SLT_OBJ_YIS_356_00121  0:14:30 12,2250 12,1740 I2MASS J11404967-7459394 11:40:50,00] -74:59:40,631 1134 193.0-0232(C) SM

¥SHOOTER_SLT_OBJ_UVB_356_00131  0:08:19 12,1720 12,1630 |2MASS J11404967-7459394| 11:40:49,351 -74:59:40,631 1134] 193.D-0232(C) SM

HSHOOTER_SLT_OBJ_NIR_356_00121 0316357 12,2240 12,1750 12MASS J11404367-7459334| 11:40:50,001 -74:59:40,631  1134! He N N P 193.D-0232(C) SM
SHOOTER_SLT_OBJ_NIR_356_00131  0:08:10 12,1710 12,1680 I2HASS J11404967-7459394] 11:40:49,35] -74:59:40,631 11341 » Snalyze|SSUES NN | NS | NN > history.. | €ig, ) gony
WSHOOTER_SLT_OBJ_VIS_356_00131  0:08:14 12,1720 12,1680 |2MASS J11404967-74593941 11:40:43,35] -74:59:40,631 1134/ [] science [ caldcal tellTracker (2] 60.A9254()
¥SHOOTER_SLT_OBJ_UVYB_356_00141 -0310:35 12,0250 12,0230 | LTT 43641 11:45:49,28] -64:50336,38] 1159 = 60.A-0254(A)
HSHOOTER_SLT_OBJ_NIR_356_00141 -0310:44 12,0240 12,0220 | LTT 43641 11:45:49,28]1 -64:50336,381 1159 60.A-0254(A)

DATE*: [2]|2015-03-06 2015193.0-0232(C) SM

Instrument Setup [color if science data acquired] SM 138 Sligggggzg ::

Instrument : | XSHOOTER MinAme ravert | NI 3002320 Sm

i Slit Widths In Alrm: itv: ?21|v products v pr193.D-0232(C) SM

m Product quality: [21|v p p_lga.D_mz(C) —

Ins Mode SLT-NOD e L MaxAirm:[  Data types: Setup: i:;gggig ::

UYB Readout: [ ‘ YIS: : SCI_SLIT_UVB 100k_hg_1x1_1.0x11 ok 193.D-0232(C) SM

Time Rem: . 193.0-0232(C) SM

VIS Readout: | | nR: [ ] 100k_hg_1x1_5.0x11| QJS 193.0-02325(:; SM

100k_hg_1x2_1.0x11| ok I ol

= == = I 193.0-0232(C) SM

Star Search Parameters: 100k_hg_1x2_1.6x11 ok 193.D-0232(C) SM

e : 193.0-0232(C) SM

B Ix1 _0.5x11 ok 193.0-0232(C) SM

. . . %2 5.0x11 I ok 193.D-0232(C) SM

= |f science OB is left uncalibrated, the Z22=am v

i ) 1x1_0.4x11 ok 193.D-0232(C) 1 SM

- - 193.D-0232(C) SM

. . . analyzed: [1] 193.0-0232(C) SM

observation will be shown in red.  wsemjis e

Sea . L 193.D-0232(C) SM

_ 193.0-0232(C) SM
Newe | Airm |d(Airm)| Ra | Dec | Sp-twpe [Simbad| v | 1 | 3 | H [ T I | 60.A9254(4)

60.A0254(A)

General news: 2015-01-26: New version with option 'preliminary comment' for the analysis.
This can be used to enter a comment without the final analysis. The comment

[2] *Date on this monitor changes at 21:00 UT. Refresh frequency: 1/2hr day and night

Airvna ar haus tha oAl Anabonis

1122013 B! 14:22:49.926 15:28:00.9 -50:40:19.9 1.14 KMOS.2015-03-13T07:41:57.771 fits SCIENCE YJ_YJ_YJ
1122013 B! 14:24:52.260 15:28:00.9 -50:51:19.9 1.14 KMOS.2015-03-13T07:44:00.022 fits SCIENCE YJ_YJ_YJ
1122013 B! 14:27:24.676 15:28:00.9 -50:40:19.7 1.14 KMOS .2015-03-13T07:46:32.176 fits SCIENCE YJ_YJ_YJ
1122013 B! 14:29:28.013 15:28:00.9 -50:51:19.7 1.14 KMOS .2015-03-13T07:48:34.505 fits SCIENCE YJ_YJ_YJ
1122013 B! 14:31:29.344 15:28:00.8 -50:40:20.1 1.14 KMOS.2015-03-13T07:50:35.662 fits SCIENCE YJ_YJ_YJ
1122013 B! 14:33:31.678 15:28:00.8 -50:51:20.1 1.14 KMOS.2015-03-13T07:52:37.939 fits SCIENCE YJ_YJ_YJ

200204325 X 14:46:10751 14:28:043 -3:00:274 108 KMOS 2015-03-13T08:05:15.086 fits ... STD YI_YI_YI

200204325 X 14:47:38.992  14:28:06.0 -3:00:12.6 108 KMOS.2015-03-13T08:06:43.025 fits ... STD YI_YI_Y

200204325 X 14:49:05.227 14:28:04.3 -2:50:57.7 108 KMOS.2015-03-13T08:08:08.364 fits ... STD YI_YI_YJ

200204325 X 14:50:31463 14:28:04.3 -3:.00:27 4 108 KMOS.2015-03-13T08:09:34 450 fits ... STD YI_YI_Y

1121914 B! 15:03:22.568 15:18:33.3 02:04:52.9 1.12 KMOS .2015-03-13T08:22:23.824 fits SCIENCE YJ_YJ_YJ
1121914 B! 15:04:10.700 15:18:33.3 02:08:11.1 1.12 KMOS.2015-03-13T08:23:11.410 fits SCIENCE YJ_YJ_YJ
1121914 B! 15:05:26.908 15:18:33.4 02:04:53.1 1.12 KMOS.2015-03-13T08:24:27.933 fits SCIENCE YJ_YJ_YJ
1121914 B! 15:06:15.039 15:18:33.4 02:08:11.3 1.12 KMOS.2015-03-13T08:25:15.520 fits SCIENCE YJ_YJ_YJ
1121914 B! 15:07:02.168 15:18:33.3 02:04:52.7 1.12 KMOS .2015-03-13T08:26:03.106 fits SCIENCE YJ_YJ_YJ
1121914 B! 15:07:50.299 15:18:33.3 02:08:10.9 1.12 KMOS .2015-03-13T08:26:50.694 fits SCIENCE YJ_YJ_YJ
1121917 A 15:16:58.797 15:18:33.3 02:04:52.9 1.12 KMOS.2015-03-13T08:35:57.666 fits SCIENCE YJ_YJ_YJ
1121917 A 15:17:46.928 15:18:33.3 02:08:16.1 1.12 KMOS.2015-03-13T08:36:45.393 fits SCIENCE YJ_YJ_YJ
1121917 A 15:19:05.142 15:18:33.4 02:04:53.1 1.12 KMOS.2015-03-13T08:38:03.295 fits SCIENCE YJ_YJ_YJ
1121917 A 15:19:52.271 15:18:33.4 02:08:16.3 1.12 KMOS.2015-03-13T08:38:51.027 fits SCIENCE YJ_YJ_YJ
1121917 A 15:20:39.399 15:18:33.3 02:04:52.7 1.12 KMOS.2015-03-13T08:39:37.590 fits SCIENCE YJ_YJ_YJ
1121917 A 15:21:27.531 15:18:33.3 02:08:15.9 1.12 KMOS .2015-03-13T08:40:25.323 fits SCIENCE YJ_YJ_YJ
1121920 A 15:31:57.250 15:18:33.3 02:04:52.9 1.12 KMOS .2015-03-13T08:50:53.574 fits SCIENCE YJ_YJ_YJ
1121920 A 15:32:45.381 15:18:33.3 02:09:01.1 1.12 KMOS.2015-03-13T08:51:41.297 fits SCIENCE YJ_YJ_YJ
1121920 A 15:34:02.592 15:18:33.4 02:04:53.1 1.12 KMOS.2015-03-13T08:52:59.184 fits SCIENCE YJ_YJ_YJ
1121920 A 15:34:50.724 15:18:33.4 02:09:01.3 1.12 KMOS.2015-03-13T08:53:46.920 fits SCIENCE YJ_YJ_YJ
1121920 A 15:35:39.858 15:18:33.3 02:04:52.7 1.12 KMOS .2015-03-13T08:54:35.432 fits SCIENCE YJ_YJ_YJ
1121920 A 15:36:26.987 15:18:33.3 02:09:00.9 1.12 KMOS.2015-03-13T08:55:23.161 fits SCIENCE YJ_YJ_YJ
1121923 (C! 15:46:12.586 15:18:33.3 02:04:52.9 1.13 KMOS.2015-03-13T09:05:06.921 fits SCIENCE YJ_YJ_YJ
1121923 C! 15:47:01.720 15:18:33.3 02:09:06.2 1.13 KMOS.2015-03-13T09:05:55.412 fits SCIENCE YJ_YJ_YJ
1121923 C! 15:48:18.930 15:18:33.4 02:04:53.1 1.13 KMOS.2015-03-13T09:07:13.166 fits SCIENCE YJ_YJ_YJ
1121923 (! 15:49:08.065 15:18:33.4 02:09:06.3 1.13 KMOS.2015-03-13T09:08:01.653 fits SCIENCE YJ_YJ_YJ
1121923 (C! 15:49:56.196 15:18:33.3 02:04:52.8 1.13 KMOS .2015-03-13T09:08:49.375 fits SCIENCE YJ_YJ_YJ
1121923 C! 15:50:43.325 15:18:33.3 02:09:05.9 1.13 KMOS .2015-03-13T09:09:37.108 fits SCIENCE YJ_YJ_YJ
200204363 X 16:01:30.079  15:14:28.1 -3:22:03.9 109 KMO0S.2015-03-13T09:20:21.338 fits ... STD YI_YI_Y

200204363 X 16:02:58.320 15:14:208 -3:21.49.1 110 KMOS.2015-03-13T09:21:49 465 fits ... STD YI_YJ_YJ
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oK

server: www.eso.org HQ HELP|ASS

Long-term calibrations and maintenance complete overvie
all long-term calibrations within validity range
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(6/8) Pipeline: IFU

no science-ready IFU products
e 2012-2016: 334 hours for 35 programs
* only 15% of programs published (8 papers)

no operational costs, but:

e frustrated users, very few proposals
* not scientifically competitive (MUSE+SINFONI+ERIS)

« decommission or pipeline project to either improve or
downgrade to a simple image slicer mode?
» science-ready pipeline products!




(7/8) Pipeline: sky subtraction

e optimal extraction needed (SDP project... since 5 years)
e solution to come in 2017 from CRIRES+ consortium?

Standard-extracted and Merged Spectrum.
SN: 11.91 (1514-1548 nm);

Total Flux [ADU]




8/8) Master calibrations: response

e artefact at the Balmer jump, difterent flux level
 due to two (variable) tlat field lamps in the UVB

* health check

 validity, no default usage of master calibrations?

~11

4%x10
Hip014143

with response from standard star observation

3x10” 11 | with master response via CalSelector

ICAL 1 HC | refs| QC

—~~
o<
.
(q\| HealthCheck Monitor X SHOOTER trending system: HEALTH CHECK report HELPUSERS GUIDEMORE]
E e [Last update: 2017-01-02T10:01:20 (UT) (0d 06h:10m ago) | now: 2017-01-02T16:12:01 (UT)
ALL INSTRUMENTS
E same group: efficiency D2_response QTH_response
(&) B FULLreports - . -
General news:
B XSHOOTER news:
%) -11 oo
m 2 x 1 O HEERTT " DATE*; [2] 2016-12-26 2016-12-27 2016-12-28 2016-12-20 2016-12-30 2016-12-31 2017-01-01
e, zeport INLT report I NLT report | NLT report | NLT seport I NLT report INLT seport | NLT
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S distortion correction u| MRrawcALdisplays:  rav raw raw raw raw o tmnsfor o/ ngas (2] | forced refresh
® format stability L] B
‘wavelength calib. = mpmd“m quality: products products products products  products products  products
N— lamps: arc & flat =
efficiency o ) seores&eomments | Ml FULL | history .. | plot tutorial ... | contact @ *Date on this monitor changes at 21:00 UT
5 detector: bias A| XSHOOTER: UVB D2 response/reference and response/master (last 90 days)
> < detector: parameters u g -10- .01-01*
distortion sorrection a| QCdatarange: 2016-10-05 ... 2017-01-01
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Conclusions

ESO’s goal: provide the community with the best possible
(raw/reduced) data

* define: better requirements and quality criteria and
parameters from the start of operations, based on

instrument specifics (and limitations regarding resources)

 monitor: the entire data flow and quality parameters to
1. Identity instrumental problems

2. iImprove data (products) delivered to the community



