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¢ take SCIENCE & CALIBRATIONS on Paranal
¢ send them via data transfer system to Garching HQ
¢ store in archive

¢ QC Garching: process CALIBRATIONS
+ download new CALIBRATION data
+ pipeline-process them, do quality checks, do scores
+ provide feedback on web pages —>close the QC loop

¢ results checked by
+ QC Garching
+ Paranal SciOps (daytime astronomers)

¢ same process for all VLT, VLTI, survey instruments
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VLT data flow

Observation Handling
P2PP: preparstion of

0OBsbyPls
whao: User Support Dpt.
Programme Handling LS D@ DG
where: Garching
Astronomers submit -“\I
proposals; Observation execution
Frogramms Committes by SciCps staff (in SM) or
selacts bestones by Visiting Astron. [in W)
who: OPD .
where: Garching who: Scilps
l.\‘_ where: Paranal
web
pages
r/" Science Archive System
cuallly Gonfre Rawdsta: transfarn=d vis fibre link Paranal-
processing raw calibration DTS to NGAS archive : .
data Santiago, internet
trending & scoring data who: Archive Operations
quality Group ADGE@OMO
where: Garching
wha: Quality Control

\G roup QCGEDMO
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¢ why need CALIBs?
L 4 satellite-based: stable, inaccessible
Iz

science ® instrument

¢ ground-based: science observation

instable, accessible really instable!
science ® instrument ® atmosphere
* bigger, less stable, complex * absorbing windows:
* cryogenic instruments not really can’t do much (go high)
accessible * turbulence (adaptive
optics)

» standard stars
(photometric, telluric,
etc.)

¢ - need for frequent and good calibrations
+ frequency: often daily, sometimes during night
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¢ VLT planned as “science data factory”:
+ any data acquisition standardized in templates and OBs

¢ acquired calibrations used to remove ins+atm signature from
science (“reduce”)

+ Uusing automatic pipelines

raw science :
: science instrument atmosphere
observation: ® ® P
tnAtri imA At E-. nnnnn lhAavA
calibrations: atmosphere

reduced science — : _
observation: — SELIN (X)  noise  (¥)  artefacts
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Calibration strategy s

Southern Hemisphere

¢ (ry to:
+ calibrate instrument, rather than ...
+ calibrate science data

+ works fine for imaging modes, not so good for spectral modes (too
many setups)

¢ add maintenance and health check calibrations
¢ if possible, avoid precious nighttime for calibrations

SCIOPS 2013 — (oSBT - bl [+ E ™



. - E§+ :Zpean Organisation
Calibration strategy s

Southern Hemisphere

daptime calibration plan

¢ coded:
+ types of calibrations
+ frequency
+ Setups

# two components:

+ One is triggered by science

+ One consists of long-term maintenance and health check calibs
e.g. detector or efficiency monitoring
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Calibration checker s

Southern Hemisphere

www.eso.orq/CAL

¢ calChecker:

+ automatic tool to monitor the calibration plan
+ exists for all 15 VLT instruments (incl. VLTI, survey instr.)
+ evaluation for 7 last days and all science setups

+ technically: works on headers (metadata), no pipeline
processing needed

+ running every 30 min as cronjob
¢ controls:
+ all science setups
+ knows about validity and required number+types of data
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science data types

ESO
and setu psS ﬂagS ok/ European Organisation
. for Astronomical
nok/miss last seven ges?ﬁroh:thg )
outhern Femispnere
calScores days

Calibration completeness monitol

I www.eso.org HQ IHELP|ASSOC—RULE5 DETAILé

Jlily o transfer o ndas  [2] “Oete or this monitor charges at £4:00 UT. Gumrent mefresh frequency: i 2kr mighttine, thrdaytine

O Long-term calibrations and maintenance comolete cveniew | how to execute  [2
m) type of calibration walidity [days) =age (daws) ewaluation
EMOS [m] IFUZ_HC_ARCLAMP 7 60 soft REMINDER: next 3 day(s)
urz IFUZ_HC_FFLAMP 7 6.0 soft REMINDER: next 3 day(s)
FLAMES#&IRAFFE [m]
UVESEFLAMES/AVES A
ASHOOTER [m]
uT2
1S4AC [m} Product 3vailzbility degends or the dats ferifeeds Samhing ard the amhive geoess there gheck the tansfer amd frozsVfags 300w
YiMO3 & PAIE: [2] action required?  [2] Setup:
IR 8] o\ science o ata scquired]] VM 93 VM 22 VM 25 VM 27 SM 2 7 ot green:
UTAHAWK| n teport | MLT\ report|MLT repord | MLT  report | MLT | report | HLT | report | MLT  report | MLT Q) iziie these data types .. L for these setups]
L o !Pruduct quality: |23 v prociucte X products » products v products » products » neadezi, —produels - fistsed 0?-'52UT|
SINFONI o = A
LTI Datatypes:  Setup:
AMBER O]  SCIENCE MED Medusal_H504.8_Normal ok all ok
MID| (8] Medusal_H525.8B_Normal ok ok all ok
Survey Cameras
OME G ACAM A Medusa1_H548.8_Normal ok ok ok ok all ak
WIRCAM ] Medusa1_H665.0_Normal ok ok ok ok all ak
- Medusa1_H875.7_Normal ok ok ok ok all ak
QC home
Cal Cheder Medusaz_H548.8_Normal ok ok ok ok all ak
Health Cheadks Medusa2_H665.0_Normal r& ok ok ok all ak
fatmenes finas Medusa2_H875.7_Normal ok ok ak ok all ok
QC1 database
Paranal autrep database 2 2
(ESO internal) . = =
The following keys are used to define a SCIEMCE GIRAFFE setup: Mumber of days scanned: T
. . Range of days for the calibration mermary: 20
ins.slit.name (= Medusal/2; [FU1SZ; Argus) g b i
ins.exp.moie Days in the calibration memory:l 2013-06-13 vl
ins1.optil.pos (plate scale, only for Argus and anly for matches with the standard star STD_ARG; *Date on this monitor changes at 21:00 UT

POS16T or POS100)
detread.speed (Narmal’ or ‘Fast, the latter heing the fast readout mode offered for Argus)

SCIOP{ The 'Froduct’ links offer CALIB product quality information.




evaluates each box in colours:

all calibrations complete and within validity
(e.9.: 5BIAS & 3FLATs & 1 ARC & 1 STD, all within validity)

calibrations complete but some outdated
(e.g.: as above but 3 FLATSs are 2 days old instead of 1 day)

— red (MISS): calibrations incomplete, at least one missing
(e.g.: 5 BIAS & 3 FLATs ok, 1 STD missing)

FLATs for setup ND_30_Y8 outdated,
to be taken asap

aHAWKI calChecker: calibration completeness
Last 15:42 (UT) |(l]d 00h:08m ag0)||/ FParanal date*; 2013-07-D08

0:23:45 097 hor B ELE 21

SErer. www.eso.org HQ HELFJASS

' ngas *Date on this moritodehanges at 21:00 UTNCument efesh feguency: 2k nighttine, thrdatine

General news: "action required’ lists the datatypes which need to be taken in order to resobve/the listed calChecker\ Long-term calibrations and maintenance comalete ovenie
issues (NOK or MISS) type of calibration walidity [days] age [days] ewsluation
HAWKI news: NSTORTION_MaF a0 I3A zoft REMINI

;! Fanahyze ISSUES MHELE | B2 | ASSOCRULES P history.. | contact # DataTransfertonithr | Bandiidth

A Science A caldcal [ Froducy uailzbility deperds o the datz frarsfer o Ogmhing aad the amhive zocess there (pheck e tansfer
DATE*: [2]§2013-07-02 2013-07-03 2013-07-04 2013-07-05 £013-07-06 2013-07-07 2013-07-08 mrO kN PRI action required?  [2] Setup:
foolor i soience data soguied] SM 75 i ot green
teport | MLT | report| MLT | report | LT  report | MUY | report | HLT  report | HLT ro dats | LT GERIBERCCRUER] iake trese datz fypes .. . forthese setu
!Pruduct quality:  [?] |¥ products groducls  products producls - prociucts peodcls mo podects perdicg I
Data types: Setup: ‘[
SCIENCE IMG BROAD ND_10.5_J_ 8 Uk rodats (yed) G un
ND_30_Y 8 hok FLAT HD 20 ¥ &
Fralyzed: [1]
ND_9.2_Ks_8 ok I all ok
ANALYSIS NOTES:
Index data type setup date flag analysis

SCIENCE_IMG_BROAD MD_30_%_8 2013-07-05 NOK [please take a vband twilight flat (analzed by whummel@eso.org)] I

[l
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]E:S+ :jfzpean Organisation
Impact of calChecker o o)

Southern Hemisphere

¢ calibrations incomplete: science OBs to be repeated
¢ calChecker helps to “save last night”
¢ developed & maintained by QC Garching

¢ Inspected by:

+ QC Garching (5/7 during office hours) inspecsttf‘efg CALCHECKER
HORE | HELP
+ Paranal daytime crew (7 days, 24 hrs) calScores, N JARMRTHYENE
. . . green ones UT4
¢ both parties can provide analysis are auto- § shes
_ _ _ _ checked by Ny
¢ Paranal can launch missing calibrations the tool

LTI
AMBER
I

Survey Cameras
DM E GAC A
IR C A
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. . . +E+ Bl European Organisation
Calibration quality 0 [t

Southern Hemisphere

¢ so far: calibration completeness

¢ but: an overexposed flat-field calibration, or a badly pointed
STD star Is useless & does not calibrate

¢ hence: checking calibration quality second important QC job

- Health Check (HC) monitor
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www . eso.orq/HC

¢ automatic pipeline processing of CALIBs
+ Incremental by QC Garching: 1x per hour
+ all calibrations

¢ after processing:
+ extract QC “level-1" parameters
+ calculate gquality scores

¢ for most important instrument components: put results on HC
monitor page
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CAL | HE | refs | GE

HealthCheck Monitor

European Organisation
for Astronomical
Research in the
Southern Hemisphere

same group: Jn’ueu:lian_master‘rnn master ¥ rms master ¥ ron raw ¥ median vs temp averages |ow averages high

ry [ | [ | L] L] L] L]
FCOME 0Wa N e - . . A q = . - -
= A General news: Click "scores&comments’ to switch to score details, and 'HC plot” to switch back to the graphics.
VIMOS news:
detector: bias A Report news:  odi |2D1 3-07-01 again jump in bias level in Q2, please check [go_vimos@eso.org]
detector: itoring et :
Ie 2 :br_':_on' Hity : DATE': [2] 2013-06-27 2013-08-28 2013-06-28 2013-06-30 2013-07-01 2013-.07-02 2043-07-03  last OPSLOG data: manitar
f—u“ Sul . teport | NLT report | MLT report | MLT| report | NLT report | NLT report | HLT report | NLT  2013-07-02* v ftp
ocus .
— last files ...
!Pmducl quality: grogucts  progucts | products  products  products  products  products e ol :=r=cr
MG filter peformance | |
Ihds astrometry ] P EcoresZeomments | history ... | plot tutorial ... | eontact D dailwidten; impordant o checl [F] Hozte of this moritor changes st 2100 UT
IMG zeropoints L]
M sy flat structure = VIMOS: median BIAS level (last 90 days)
o QC data range: 2013-04-06 ... 2013-07-02*
MOS dispersion "
MOS resalution | |
hOS efficiency [ |
MOS mask to CCD u = = = = = 2 th I’eShO|dS
n o ~ n o ~
T < < < = s
IFU dispersion [ | 2] 2] ] ] ] "
— — — — — —~
IFU stability | ] 0 =] = & a e & & bS]
IFU slope [ | 220 : 220 oo . : 230 -~
IFU resalution | 215 | T : ~ 7
IFL lost fibres | ] 210 77 N i 210 T . :
IFU efficiency ] 205 : : : 205 : : .
3 200 3 200 , , ¥ 2 a
< = : : : 200 <
image quality science 195 ' : ' 195 oo e Tttty T ! ! ' ﬁ
190 | ; ; .~ 190 [ ; ; = 100 | ; ; b 190
OC viMos 185 | : : u- 185 - : : e . : u 185 : . .
180 T L 180 L | . 180 T - 180 T - . \ 1
EF_ 56400 56450 56400 56450 56400 56450 56400 56450 Out||ers
o o 7] 18]

¢ QC parameters like medran_master, rms_ fTit,
zeropoint

¢ trending plots of last 3 months: check data in context
¢ define thresholds and outliers
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¢ concept for information reduction (reduction of complexity)

¢ As long as data points fall inside configured thresholds, they
are ok

¢ for compliance, only OK or NOK important: scores

¢ Scores.
+ Important concept for reducing information (many dozen HC plots)
+ goal: significant alerts (no false greens, no false reds)
¢ HC plots come in two versions:
+ plot
+ quick-look scores
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CAL | HE | refs | QT

HealthCheck Monitor

Soore owendew

detector: bias
detector. monitering
lamp stability

focus

I G filter performance
1M & astrometry

IM& zeropoints

MG shoy flat structure

MOS dispersion
MOS resolution

MOS efficiency
MOS mazkta CCD

IFU dispersion
IEL stability
IFU slope

IFU resalution
IFU lost fibres
IFU efficiency

image guality seience

QC YIMOS
Other HC:

CAL | HC | refs | GC

SCore overnsien

detector. bias
detector: monitoring
lamp stability

focus

1M filter performance
IMG astrometry

IMG zerapoints

Ihi flat structure

MOE dizpersion
MOS resolution
MOS efficiency
MOS mask to CCD

s EEH EEE)p »

EEEp

s EE EHEEp »

HEHEp

SCIOPS 2013

ESO

VIMOS trending system: HEALTH CHECK report

European Organisation

0d 07h:02m ago; =
go) | for Astronomical

same grou median_master  ron_master @ rms master ¥ ron_raw ¥ median vs temp averages low averages high :
A = = = = . . Research in thg
. R \ . = e = = Southern Hemisphere
General news: Click "scores&comments’ to switch to score details, and "HC plot” to switch back to the graphics.
VIMOS news:

Report news: | odit |2013-D?-D1 again jump in bias level in @2, please check [ge_vimosg@eso.org)

DATE': [2] 2015-06-27 2013-05-258 2013-06-28 2013-06-30 2013-07-01 2013-07-02 2013-07-02 last OPSLOG data: maonitor
report | HLT report | HLT report | HLT report | HLT report | MLT report | MLT report | NLT — 2013-07-02* v itp
last files .. v parser

!PIO(IUCI quality: groducts  products  products products  products products products

» MERE | history ... | plot tutorial ... | contact B gailpioften; inporant to check  [7] *Date o this moritor changes at 21:00 UT

VIMOS: median BIAS level (last 90 days)
QC data range: 2013-04-06 ... 2013-07-02*

full version:
trending plot,

= = - - = = =
(=] (=] [=] (=] (=] (=]
S S : % VIMOS BIAS stability
¢ & = e & o
m m m m m m
— — — — — —
°© i © i
O O T 0 T O T T+ T "
215 | t R : -] Qi YME sk
210 210 - 20 - ] 210
205 205 : F 205 g ! :
3 200 3 200 3 200 [ ; ; 2
=L =L =L . . .
195 195 195
190 190 190
185 185 : : : : : 185 : :
180 L - - 18 R . 180 L 1

56400 56450 56400 56450 56400 56450

180
(5] (6] 7] (8]

56400 56450

VIMOS trending system: SCORES (quick-look) USERS-GUIDEMORE
1]

4m ago) |

same group: ® median_master * ron_master * rms master ® ron raw * median vs temp averages |ow averages high

same report, score version

rF | | ] = " =
General news: Click 'scores&comments’ to switch to score details, and "HC plot’ to switch back to the graphics. ( q u I C k_ I O O k)
VIMOS news:

Report news: g |201 3-07-01 again jump in hias level in @2, please check [go_vimos@eso.org)

DATE': [2] 2013-06-27 2013-06-22 2013-08-29 2013-06-20 2013-07-01 2013-07-02 2013-07-02 last OPSLOG data: manitor
report | MLT report | LT report | MLT report | MLT report | MLT report | HLT repord | NLT ~ 2013-07-02" v ftp
last files ... + parser

!PIO(I[ICI quality:  products  products | products products  products  products procducts

»HE plot | histony ... | plottutorial ... | contact B dailwioften, important fo check [7] *#abe o thiz moritorchamges 2t 2100 UT
median BIAS level (scores, last 7 days up to 2013-07-02")
A 1: 02ilo 2: Q1o 3 Qzrhi 4: Q1thi

F LYY Yy Yy HM7 anunnnsn F LYY Y YY)y HM7 anunnnsn

5: @30 6: Q4/lo 7= @arhi 8: Q4/hi

HM7 aannunn HM7 aannunn HM7 aannunn HM7 aannunn

= A

=l JEOR T b B B B =] o | e
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Score propagation
— Scores have several levels (plot, report, group)
— Scores are propagated upwards

— all higher-level scores turn red if at least one LAST lower-level score is
red

— plot score: last one counts!

+oE.

| HE | refs | QC
HealthCheck Monitor
HOME i

E ALL INETRU

SCOTE 0we nri e

same group: ® 5w MG 2 8 SPEC Y LW DCHB * LW DCLBE * Ly IUCHE @ det temp

A | | | | =
detector: bias General news: Click "scores&comments” to switch to score details, and "HC plot” to switch back to the graphics.
detector: monitaring ISAAC news:

lamp stability

— \ Report news: g |
DATE*: [2] 2013-06-27 2013-06-28 2013-06-29 2013-06-30 2013-07-01 2013-07-02 2013-07-03  last OPSLOG data:

I I I I I I 2013-07-01"
last files ...

1% filter pedformance
1% astrometny

IME zeropoints

iz flat structure

!leluct gquality: products products products products  products products  products

b HE plot | histony ... | plot tutorial ... | contact D dFilwoRen, impodant o checl [ *gbe o dhis aronitor oha

DARK parameters SW-DoubleCorr (scores, last 7 days up to 2013-07-01")
e ark RO UL 3 ROM_UR

7|mmmmmmn & (LY .-u'rllllllll

4: Dark_REMS TROM_LL 6: ROM_LR
ma current data .-.'rllllllll .-.'rllllllll

MOS dispersion
MOS resalution

MOS efficiency
MOS mask to CCD

EEEp

IEU dispersion
IFU stability

IEU slape
IEU resalution

IEU lo=t fibres
IEL efficiency

Flot  Date* AB name [linked to score report] soore product quality comment

Flot 4 2013-06-26 15440 2013-06-27 T10:44:49 477 tpl.ab = UL and LL fpn abowe threshald

Flot 4 2013-06-27 15440 2013-06-22T10:37:56.986 tpl.ab = UR and LL fpn abowe thr

Flot 4 2013-06-22 15440 2013-06-29T10:55:10.945 tpl.ab = LL fpn abowe threshold I S

Flot 41 2013-06-28 15440 2013-06-28T12:54:13 102 tpl.ab = UL ran higher cause UL quadrant off Z1 5] L

image guality science
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* Dbig advantage of score hierarchies: Reseach e
— Instrument score green = you know within a second: all is OK!
— If red: the score overview can tell you more

e FORS2 trending system: overview o

HOME | | de
ﬂ ALL INSTRUMENTS Lastupdate: 201 3-07-04T1 5:36748 (LIT)

eneral news: Click "'scores&comments’ to switch to score details, and "HC plot” to switch

Score owe neiew QRS ? news:

M_ . u FDRSE inﬁtrument score: H B rad score comments ... | all comments ... P =dit COM

detector: monitoring [ |

o group
LSS: wavelength calibration M L& DL L) SCore report scores
MOS: wavelength calibration M|  detector;_hias [ | med master @ ron e M KON MAgs
P n detector_maonitaring ] dark m linearity = [H
L35 wavelength_calibration | lambda c M resolution M i
soreen flats B MOS:_wavelength_calibration ] lambda ¢l resolution M s
p=: . . . .

3mps: st 3t _ polarization_optics | angle offsetm pol offset®  instr

IMG zeropoints s| Screen_flats | SCRE FF Flm SCR FF uvm SCR FF

exdinetion . lamps:_arcs+lats | FFE1Z M FFE=4m FFR

e | IMG_zeropoints . b HIGH = y HIGH = R _SPE

spec. efficiency |
extinction L] h HIGHw HIGH = B SPEC,| BESS =
extinction_rmanitor L b HIGHw HIGH = B SPEC.| BESS =

detector: bias spec._efiiciency = 150 = 200V = 3

detector: monitaring .

e, e detector:_hias " med rmaster = FOFFan = FON Mmas
detectar_maonitoring L] dark = linearity = o[
spec._efficiency L 00 = BOOB 12008 =
detectar_hias 0 SORmD

detectar: bias R CEL .

detector: dark S P o seomny
IMG_zeropoints:_frame 70 SC0FY L — ST
image_quality_science 0 seadng : sy R B




Impact of HC monitor

¢ red score issue discovered during daytime:
+ chance to fix before next night begins

¢ HC monitor helps to “save next night”

¢ developed & maintained by QC Garching
¢ Inspected by Paranal and QC Garching
¢ both parties can provide analysis

¢ Paranal can interpret and take actions
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Who benefits?
¢ VLT/Paranal SciOps
+ HC monitor: recognize instrumental problems
+ ensure the commitment to deliver best possible science
+ long-term: preventive maintenance
+ plan instrument upgrades (e.g. detector performance)

¢ Science Pls
+ save science observations by CALIB completeness & quality

& Archive science

+ provide quality-certified calibrations (the ones with all scores
green)

+ science & calibrations: long-term asset (- poster PHOENIX!)
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Summary

¢ with data transfer link Paranal-Garching, data acquisition is
done on Paranal and data checks in Garching

¢ calibration data are checked by tools and humans

¢ focus on two aspects:
+ calibration completeness
+ calibration quality

¢ QC loop Is automated, running 24/7
¢ scheme is based on information destillation: scores

¢ goal is to provide significant scores (most of the time the
system should be green rather than red)
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