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+ES+ Quality Assurance at the VLT
9 Real-time assessment and closed loop

Steffen Mieske

(Head of Paranal Science Operations)
Real-time quality control of Scientific Data

Burkhard Wolff
(Data Processing & Quality Control Group Garching)

Closed Loop Monitoring of Calibration Data

Science Operations 2015, ESO/ESA workshop, 24-27 Nov =S 1IN B TISEOEE E
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*EQ% End-to-end data flow at ESO

Data Flow

Approved Programs Obse rvation Observing Strategy
Long-term Schedule design Observing Blocks

Scientific " .o 1 Execution &
idea Dpserving Proposa 4 Real-time Quality

Astronomical = CO"t[O' (QCO) -

Ingest
Data Products
Technical Programs Catalogs

Community
Raw Data Frames

Calibgations

Reduced Data Raw Data Frames

_ Calibrations _ _
Quality Control Science Archive

Data Reduction

Pipeline
Raw Data Frames

Calibrations

Reduced Data
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0 Main goal of QC0 on Paranal

B Check whether the science data taken meet the
observing condition constraints defined by the user

» Image quality (usually FWHM of PSF or LSF)

« Strehl ratio / Coherence time for AO instruments

» Sky transparency (photometric / clear / thin cirrus), PWV

» Determined with standards and all-sky cameras

» Airmass, Moon illumination and distance
* Fully deterministic — fulfillment ensured by short-term scheduling

» N.B.: S/N in science data is not an official QCO criterion

m Verify basic instrument performance

B Check that nighttime calibration data taken for the
user comply with our guaranteed quality levels

Science Operations 2015, ESO/ESA workshop, 24-27 Nov =S+l B0 & -
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QC grading panel

I

Report for (C)ompleted OB
OB property

Ob id:

Ob name:

Run id:

Ob status:

Grade:

1026312

SCIMXU_ACT)0336.9-01108...

092 .A-0350(A)

(A) fully within constraints... =

Requested Constraints

Within Current Conditions

Seeing: 0.8 (@) Yes () Almost () No O NJA
Airmass: 1.8 (@) Yes () Almost () No O NJA
Sky Transparency. Clear (@) Yes () Almost () No O NJA
FLI: 0.3 (@) Yes () Almost () No O NJA
Moon Distance: 60 (@) Yes () Almost () No O NJA
Twilight: 0 (@) Yes () Almost () No O NJA
Apply To All Conditions: [ ves | Amost | N0 | wA
Fringe Quality: O Yes () Almost () No @) NJA
Ellipticity: () Yes () Almost () No @ NJA
1Q Variation: O Yes () Almost () No @) NJA

Public comment:

Internal comment:

[ OK J[ Cancel J

=l i=E+I1I™il ===
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QC grading panel

<+

Report for (C)ompleted OB USer COI‘IStraIntS
OB property Requested Constraints Within Current Conditions
- —
0.8 Yes Almost No N/A
Ob id: 1026312 ® O O ON/
1.8 (@) Yes () Almost () No O NJA
Ob name: SCIMXU_ACT)0336.9-01108... Clear ® Yes OAmost O No O N/A
0.3 (@) Yes () Almost () No O NJA
Run id: 092.A-0350(4) 60 @) Yes ) Almost O No O N/A
0 @ Yes () Almost () No O NJA
Ob status: C [ Yes H Almost ” No ” N/A
Grade: (A) fully within constraints... = Fringe Quality. O Yes () Almost O No @) NJA
Ellipticity: () Yes () Almost () No @ NJA
1Q Variation: O Yes () Almost () No @) NJA

Internal constraints
(System performance)

Internal comment:

] OK ][ Cancel J

=l iE+1I™mIl B SIS &
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QC grading panel

I

Report for (C)ompleted OB
OB property

Ob id:

Ob name:

Run id:

Ob status:

Grade:

User constraints

Requested Constraints

Within Current Conditions

e Seeing: 0.8 (@) Yes () Almost () No O NJA
Airmass: 1.8 (@) Yes () Almost () No O NJA
SCiMXU_ACTJ0336.9-01108. . Sky Transparency. Clear @) Yes () Almost () No O NJA
0.3 (3) Yes () Almost (O No O N/A
092.A-0350(4 60 (@) Yes () Almost () No O NJA
0 (@) Yes () Almost () No O NJA

C [ Yes H Almost ” ” N/A
(AL TUIvowithin coosiraltts.. = Fringe Quality. (O Yes () Almost () No @) N/A
Ellipticity: (O Yes () Almost (O No ® N/A
1Q Variation: O Yes () Almost () No @) NJA

Internal constraints
(System performance)

Internal comment:

] OK ][ Cancel J

=l iE+1I™mIl B SIS &
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QC grading panel

<+

Relpon for (Oompleted OB USGI" COI‘IStI"aintS
OB property Requested Constraints Within Current Conditions
T OIeTts Seeing: 0.8 (3 Yes () Almost () No O N/A
Airmass: 1.8 (@) Yes () Almost ) No O NJA
LA SCIMXU_ACTJ0336.9-01108... Sky Transparency. Clear (3 Yes () Almost () No O N/A
0.3 (3) Yes () Almost () No O N/A
Run id: 092.A-0350(4) 60 @ Yes () Almost O No O N/A
0 () Yes () Almost O No O N/A
Ob status: C ves | Amost | No | wa |
Grade: (A) fully within constraints... 3 Fringe Quality. O Yes () Almost ) No @) N/A
Ellipticity: O Yes () Almost () No @) N/A
1Q Variation: O Yes () Almost ) No @) NJA

Internal constraints
(System performance)

Internal comment:

S/N in the data is monitored for some instruments (e.g. UVES), but it is not part of
the user constraints. Physical modelling of our systems is assumed accurate
enough to rely on ETC for exposure times that ensure required S/N.

‘ OK I[ Cancel ]

=l iE+1I™mIl B SIS &



Paranal and its instruments

16 instruments in operations in P97

\ ‘ PIONIER
Science Operations 2015, ESO/ESA workshop, 24-27 Nov OmegaCAM ISl EOR G -




Paranal and its instruments

16 instruments in operations in P97

All mstrumets are prototypes
(IMG/SPEC/VLTI/AO/IR/VIS)

Large range of data types requires
mdlwduallsed quallty control procedures

VIRCAM " N PIONIER

Science Operations 2015, ESO/ESA workshop, 24-27 Nov OmegaCAM M@ E0E 6 -
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Image quality measurement is performed interactively by the operator

el DB = fou} -} + O™
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Description CLASSIFICATION:
: Seeing

: Mean Ellipticity
: Airmass

: Moon Distance

: Moon FLI

: Prost Mahlzeit

: Inage Quality Degradation

oBid  Filter I ImoQuality , Ellipticity | N.EL |  MeanIQ | IQ.degr | MeanELLC®)I msg | CLASSIFICATION | CONCATEN. IQ IQ  Degr Ell
| ChipeS Chip76 Chips5 Chipd6 | | Ima OB/F | Ima OB/F | Ima OB/F | | Se ID ME Ai MD FL FINAL | contain.ID Req ConcatConcat Concat ORANG
Fe,® ¢CL,n CLn ¢, Bl | (arcsec) 1 (O B 1 |
OMEGACAM_Polar_Master_segmented
2015-11-17T01 4 200244032 u_g_r_i_SDSS ©.98", 8 1.07",10 1.49",24 1.65",27 15 1.22" 1.22" 1.2 1.2 16.3 16.3 - - - - - - - STD

GTO_INAF-Sculptor_g_1
2015-11-17T01:09:56 1233967
2015-11-17T01:11:15 1233970

2015-11-17T01:26:56 1234006

(OMEGACAM_Landolt_SA92_Master._

9.S0SS
9.5DSS
9.5DSS
9_SDSS
9.S0S5
9.SDSS
9.SDSS
9.5DSS
9_SDSS
9.S0S5
9.S0SS
9.SDSS
9.5DSS
9_SDsS

Key

2015-11-17T01:35:37 200244020 u_SDSS

Science Operations 2015, ESO/ESA workshop, 24-27 Nov

1_SDSS

7 200244020 z_SDSS

0.

*#% Following 0B is GTO. Give QC grade D if MeanIQ constraints are not

63", 2 0.62", 3 0.63", 2
70", 4 0.68", 5 0.66", 4
64", 1 0.63", 3 0.62", 3
70", 4 0.62", 2 0.64", 2
71", 5 0.65", 3 0.68", 3
77", 4 0.69", 2 0.71", 2
81", 5 0.69", 4 0.72", 3
93", 5 0.90", 4 0.91", 4
89", 4 0.81", 2 0.84", 2
92", 6 0.81", 2 0.83", 3
91", 7 0.77", 3 0.7, 3
7", 6 0.65", 2 0.67", 3
72",5 0.64", 2 0.64", 3
70", 2 0.68", 2 0.69", 2

0.95",10 0.88", 5 0.90",
0.61", 4 0.63", 4 0.63",
0.57", 4 0.62", 5 0.61",
0.53", 2 0.62", 3 0.64",
0.57", 6 0.53", 2 0.52",

met, BUT ONLY IF OB was started fulfilling

0.61", 2
0.61", 3
0.59", 3
0.70", 2
0.78", 2
0.89", 5
0.92", 4
1.01", 7
101", 5
1.08",10
1.01", 8
0.84", 5
0.77", 5
0.72", 3
6 0.93", 6
4 0.59", 4
4 057", 3
4 0.56", 2
4 0.60", 4

Soce®

the constraint. Classify C as

0.62" 0.62" 1.1 1.1 2.7 2.7 A AAAAA A GTO (1233966)
0.66" 0.66" 2.1 21 3.7 3.7 A AAAAA A GTO (1233966)
0.61" 0.61" 0.2 0.2 2.8 2.8 A AAAAA A GTO (1233966)
0.66" 0.66" 11.0 11.0 2.4 2.4 ABAAARA B GTO (1233966)
0.70" 0.70" 11.7 11.7 2.8 2.8 A B AAAA B GTO (1233966)
0.76" 0.76" 15.7 15.7 3.3 3.3 A B AAAA B GTO (1233966)
0.77" 0.77" 17.5 17.5 3.5 3.5 A B AAAA B GTO (1233966)
0.92" 0.92" 5.5 5.5 5.2 5.2 A AAAAA A GTO (1233966)
0.87" 0.87" 10.4 10.4 3.4 3.4 ABAAARA B GTO (1233966)
0.90" 0.90" 17.5 17.5 4.8 4.8 A B AAAA B GTO (1233966)
0.85" 0.85" 18.5 18.5 4.9 4.9 A B AAAA B GTO (1233966)
0.73" 0.73" 19.8 19.8 4.2 4.2 A B AAAA B GTO (1233966)
0.68" 0.68" 14.3 14.3 3.4 3.4 A B AAAA B GTO (1233966)
0.69" 0.69" 4.5 4.5 2.6 2.6 A AAAAA A GTO (1233966)

8 6.9 6.9 - - - - - - - STD

5 3.5 3.5 - - - = - - STD

7 3.6 3.6 - - - - - - - STD

9 3.3 3.3 - - = - - - - ST

3 3.3 3.3 - = = === - ST

=—A AR SR
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usual for IQ variation or ellipticity
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Image quality measurement is performed automatically by pipeline
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Real-time QCO0 on Paranal

<+

Description CLASSIFICATION:

Se : Seeing

ID : Image Quality Degradation
ME : Mean Ellipticity

s e EXA@mple: Image quality measurement for OmegaCAM images

FL : Moon FLI
PM : Prost Mahlzeit

Date 0Bid Filter | ImaQuality , Ellipticity | N_E1 | MeanIQ | IQ_degr | MeanELL(%)| msg | CLASSIFICATION | CONCATEN. IQ IQ Degr Ell
| Chipe5 Chip76 Chip85 Chip96 | | Ima OB/F | Ima OB/F | Ima OB/F | | Se ID ME Ai MD FL FINAL | contain.ID Req ConcatConcat Concat ORANG
F¢L,% ¢, C,% ¢, 8l I (arcsec) | B GO 1 & O I

OMEGACAM_Polar_Master_segmented
2015-11-17T01:00:24 200244032 u_g_r_i_SDSS 0.98", 8 1.07",10 1.49",24 1.65",27 15 1.22" 1.22" 1.2 1.2 16.3 16.3 - - - - - - - STD

*** Following OB is GTO. Give QC grade D if MeanIQ constraints are not met, BUT ONLY IF OB was started fulfilling the constraint. Classify C as usual for IQ variation or ellipticity ***

GTO_INAF-Sculptor_g_1

2015-11-17T01:09:56 1233967 g_SDSS 0.63", 2 0.62", 3 0.63", 2 0.61", 2 0 0.62" 0.62" 1.1 1.1 2.7 2.7 A AAAAA A GTO (1233%6) 1.1 0.62 1.1 2.7| 0T=0.57
2015-11-17T@1:11:15 1233970 g_SDSS 0.70", 4 0.68", 5 0.66", 4 0.61", 3 0 0.66" 0.66" 2.1 2.1 3.7 3.7 A AAAAA A GTO (1233966) 1.1 0.64 1.6 3.2 0T=0.60
2015-11-17T01:12:34 1233973 g_SDSS 0.64", 1 0.63", 3 0.62", 3 0.59", 3 0 0.61" 0.61" 0.2 0.2 2.8 2.8 A AAAAA A GTO (1233966) 1.1 ©.63 1.1 3.1| 0T=0.56
2015-11-17T@1:13:52 1233976 g_SDSS 0.70", 4 0.62", 2 0.64", 2 0.70", 2 (/] 0.66" 0.66" 11.0 11.0 2.4 2.4 A B A AAA B GTO (1233966) 1.1 ©@.64 3.6 2.9 0T=0.60
2015-11-17T@1:15:11 1233979 g_SDSS 0.71", 5 0.65", 3 0.68", 3 0.78", 2 /] 0.70" 0.70" 11.7 11.7 2.8 2.8 A B A A AA B GTO (12339%6) 1.1 ©@.65 5.2 2.9 0T=0.63
2015-11-17T01:16:29 1233982 g_SDSS 0.77", 4 0.69", 2 0.71", 2 0.89", 5 0 0.76" 0.76" 15.7 15.7 3.3 3.3 A B A AAA B GTO (1233966) 1.1 ©@.67 7.0 2.9 0T=0.68
2015-11-17T@1:17:47 1233985 g_SDSS 0.81", 5 0.69", 4 0.72", 3 0.92", 4 0 0.77" @.77" 17.5 17.5 3.5 3.5 A B A A AA B GTO (12339%66) 1.1 ©.68 8.5 3.9 0T=0.69
2015-11-17T01:19:06 1233988 g_SDSS 0.93", 5 0.90", 4 0.91", 4 1.01", 7 0 0.92" 9.92" 5.5 5.5 5.2 5.2 A AAAAA A GTO (1233966) 1.1 ©.71 8.1 3.3| 0T=0.81
2015-11-17T@1:20:24 1233991 g_SDSS 0.89", 4 0.81", 2 0.84", 2 1.01", 5 (/] 0.87" 0.87" 10.4 10.4 3.4 3.4 A B A AAA B GTO (12339%6) 1.1 ©@.73 8.4 3.3| 0T=0.77
2015-11-17T@1:21:42 1233994 g_SDSS 0.92", 6 0.81", 2 0.83", 3 1.08",10 0 0.90" 90.90" 17.5 17.5 4.8 4.8 A B A A AA B GTO (1233%6) 1.1 ©@.75 9.3 3.5/ 0T=0.79
2015-11-17T@1:23:00 1233997 g_SDSS 0.91", 7 @.77", 3 0.77", 3 1.01", 8 0 0.85" 0.85" 18.5 18.5 4.9 4.9 A B A AAA B GTO (1233966) 1.1 .76 10.1 3.6 0T=0.75
2015-11-17T@1:24:19 1234000 g_SDSS 0.76", 6 0.65", 2 0.67", 3 0.84", 5 0 0.73" 0.73" 19.8 19.8 4.2 4.2 A B A A AA B GTO (12339%6) 1.1 .75 10.9 3.6 0T=0.65
2015-11-17T01:25:37 1234003 g_SDSS 0.72", 5 0.64", 2 0.64", 3 0.77", 5 0 0.68" 0.68" 14.3 14.3 3.4 3.4 A B AAAA B GTO (1233966) 1.1 @.75 11.2 3.6| 0T=0.61
2015-11-17T@1:26:56 1234006 g_SDSS 0.70", 2 0.68", 2 0.69", 2 0.72", 3 0 0.69" 0.69" 4.5 4.5 2.6 2.6 A AAAAA A GTO (1233966) 1.1 0.74 10.7 3.5 0T=0.62
OMEGACAM_Landolt_SA92_Master_Key

2015-11-17T@1:35:37 200244020 u_SDSS 0.95",10 0.88", 5 0.90", 6 0.93", 6 (/] 0.92" 9.92" 5.8 5.8 6.9 6.9 - - - - - - - STD

2015-11-17T01:41:47 200244020 g_SDSS 0.61", 4 0.63", 4 0.63", 4 0.59", 4 ] 0.61" 0.61" 1.5 1.5 3.5 3.5 - - - - - - - STD

2015-11-17T@1:44:05 200244020 r_SDSS 0.57", 4 0.62", 5 0.61", 4 0.57", 3 /] 0.58" 0.58" 5.7 5.7 3.6 3.6 - - - - - - - STD

2015-11-17T01:46:33 200244020 1i_SDSS 0.53", 2 0.62", 3 0.64", 4 0.56", 2 ] 0.57" 0.57" 10.9 10.9 3.3 3.3 - - - - - = - STD

015—11-17T01:49:47 200244020 z_SDSS 0.57", 6 ©.53", 2 0.52", 4 0.60", 4 /] 0.53" 0.53" 14.3 14.3 Sod) Sod) - - - - - - - STD

Image quality measurement is performed automatically by pipeline

Science Operations 2015, ESO/ESA workshop, 24-27 Nov =S 1IN B TISEOEE E
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Real-time QCO0 on Paranal
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Description CLASSIFICATION:

Se : Seeing

ID : Image Quality Degradation
ME : Mean Ellipticity

s e EXA@mple: Image quality measurement for OmegaCAM images

FL : Moon FLI
PM : Prost Mahlzeit

Date 0Bid Filter | ImaQuality , Ellipticity | N_E1 | MeanIQ | IQ_degr | MeanELL(%)| msg | CLASSIFICATION | CONCATEN. IQ IQ Degr Ell
| Chipe5 Chip76 Chip85 Chip96 | | Ima OB/F | Ima OB/F | Ima OB/F | | Se ID ME Ai MD FL FINAL | contain.ID Req ConcatConcat Concat ORANG
F¢L,% ¢, C,% ¢, 8l I (arcsec) | B GO 1 & O I

Renormalised 1Q as input for

OMEGACAM_Polar_Master_segmented 5
2015-11-17T01:00:24 200244032 u_g_r_i_SDSS ©.98", 8 1.07",10 1.49",24 1.65",27 15 1.22" 1.22" 1.2 1.2 16.3 16.3 - - - - Short-term SCheduhng

*** Following OB is GTO. Give QC grade D if MeanIQ constraints are not met, BUT ONLY IF OB was started fulfilling the constraint. Classify C as usual for IQ variation or ellipticity ***

GTO_INAF-Sculptor_g_1

2015-11-17T01:09:56 1233967 g_SDSS 0.63", 2 0.62", 3 0.63", 2 0.61", 2 0 0.62" 0.62" 1.1 1.1 2.7 2.7 A AAAAA A GTO (1233%6) 1.1 0.62 1.1 2.7
2015-11-17T@1:11:15 1233970 g_SDSS 0.70", 4 0.68", 5 0.66", 4 0.61", 3 0 0.66" 0.66" 2.1 2.1 3.7 3.7 A AAAAA A GTO (1233966) 1.1 0.64 1.6 3.2
2015-11-17T01:12:34 1233973 g_SDSS 0.64", 1 0.63", 3 0.62", 3 0.59", 3 0 0.61" 0.61" 0.2 0.2 2.8 2.8 A AAAAA A GTO (1233966) 1.1 ©.63 1.1 3.1
2015-11-17T@1:13:52 1233976 g_SDSS 0.70", 4 0.62", 2 0.64", 2 0.70", 2 0 0.66" 0.66" 11.0 11.0 2.4 2.4 A B A AAA B GTO (1233966) 1.1 ©0.64 3.6 2.9
2015-11-17T@1:15:11 1233979 g_SDSS 0.71", 5 0.65", 3 0.68", 3 0.78", 2 /] 0.70" 0.70" 11.7 11.7 2.8 2.8 A B A A AA B GTO (12339%6) 1.1 ©@.65 5.2 2.9
2015-11-17T01:16:29 1233982 g_SDSS 0.77", 4 0.69", 2 0.71", 2 0.89", 5 ] 0.76" 0.76" 15.7 15.7 3.3 3.3 A B A AAA B GTO (1233966) 1.1 0.67 7.0 2.9
2015-11-17T@1:17:47 1233985 g_SDSS 0.81", 5 0.69", 4 0.72", 3 0.92", 4 0 0.77" @.77" 17.5 17.5 3.5 3.5 A B A A AA B GTO (12339%66) 1.1 .68 8.5 3.9
2015-11-17T01:19:06 1233988 g_SDSS 0.93", 5 0.90", 4 0.91", 4 1.01", 7 0 0.92" 9.92" 5.5 5.5 5.2 5.2 A AAAAA A GTO (1233966) 1.1 ©.71 8.1 3.3
2015-11-17T@1:20:24 1233991 g_SDSS 0.89", 4 0.81", 2 0.84", 2 1.01", 5 0 0.87" 0.87" 10.4 10.4 3.4 3.4 A B A AAA B GTO (1233966) 1.1 ©@.73 8.4 3.3
2015-11-17T@1:21:42 1233994 g_SDSS 0.92", 6 0.81", 2 0.83", 3 1.08",10 0 0.90" 90.90" 17.5 17.5 4.8 4.8 A B A A AA B GTO (12339%6) 1.1 ©0.75 9.3 3.5
2015-11-17T@1:23:00 1233997 g_SDSS 0.91", 7 @.77", 3 0.77", 3 1.01", 8 ] 0.85" 0.85" 18.5 18.5 4.9 4.9 A B A AAA B GTO (1233966) 1.1 0.76 10.1 3.6
2015-11-17T@1:24:19 1234000 g_SDSS 0.76", 6 0.65", 2 0.67", 3 0.84", 5 0 0.73" 0.73" 19.8 19.8 4.2 4.2 A B A A AA B GTO (1233966) 1.1 0.75 10.9 3.6
2015-11-17T01:25:37 1234003 g_SDSS 0.72", 5 0.64", 2 0.64", 3 0.77", 5 0 0.68" 0.68" 14.3 14.3 3.4 3.4 A B AAAA B GTO (1233966) 1.1 0.75 11.2 3.6
2015-11-17T@1:26:56 1234006 g_SDSS 0.70", 2 0.68", 2 0.69", 2 0.72", 3 0 0.69" 0.69" 4.5 4.5 2.6 2.6 A AAAAA A GTO (1233966) 1.1 0.74 10.7 3.5
OMEGACAM_Landolt_SA92_Master_Key

2015-11-17T@1:35:37 200244020 u_SDSS 0.95",10 0.88", 5 0.90", 6 0.93", 6 (/] 0.92" 9.92" 5.8 5.8 6.9 6.9 - - - - - - - STD

2015-11-17T01:41:47 200244020 g_SDSS 0.61", 4 0.63", 4 0.63", 4 0.59", 4 ] 0.61" 0.61" 1.5 1.5 3.5 3.5 - - - - - - - STD

2015-11-17T@1:44:05 200244020 r_SDSS 0.57", 4 0.62", 5 0.61", 4 0.57", 3 /] 0.58" 0.58" 5.7 5.7 3.6 3.6 - - - - - - - STD

2015-11-17T01:46:33 200244020 1i_SDSS 0.53", 2 0.62", 3 0.64", 4 0.56", 2 ] 0.57" 0.57" 10.9 10.9 3.3 3.3 - - - - - = - STD

015—11-17T01:49:47 200244020 z_SDSS 0.57", 6 ©.53", 2 0.52", 4 0.60", 4 /] 0.53" 0.53" 14.3 14.3 Sod) Sod) - - - - - - - STD

Image quality measurement is performed automatically by pipeline

Science Operations 2015, ESO/ESA workshop, 24-27 Nov =S 1IN B TISEOEE E
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0 Homogenizing QCO0 on Paranal

B To train & homogenise QCO practises, in early 2015
a QCO workshop was held within SciOps

B List of action items was derived and mostly
completed

» Common rules & documentation, improved user features

B One outcome: e-learning quizzes with series of
multiple choice questions for 11 instruments

» used for re-training of existing staff and for training of
newcomers

B Potential for further homogenisation
» Ongoing projects, brainstorming for long-term evolution

Science Operations 2015, ESO/ESA workshop, 24-27 Nov =S+l B0 & -



European
Southern
Observatory

Home

My home

MUSE, TIO/FASTRO QCO

» Partic pants
> Bs

-

i era
Course summary
MUSE - Multi Unit Spectroscopic Explorer
Overall Paranal QCO polces
MUSE operations, and QCO summary
MUSE troubleshooting

>

MUSE quizzes

My courses

Edit settings

Locally assigned roles
Permassions

Check permissions

Fiters

Logs
* Backup

Q
Ceter—ap  Leom  Cyniee el

-l vl & 3 wazr

= o

Science Operations 2015, ESO/ESA workshop, 24-27 Nov
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QCO for adaptive optics systems

QCO procedures for our AO systems vary Q

(Combinations of) Strehl Ratio, Coherence time, guide
probe seeing, contrast

With the advent of the Adaptive Optics Facility on
UT4, increased need for homogénised QCO
procedures

Important department goalfor next ~2 years
Take advantage of updated Atmospheric Site Monitoring

V4

Science Operations 2015, ESO/ESA workshop, 24-27 Nov 18



QCO for adaptive optics systems

®
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QCO0 Paranal: summary
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Data Flow

Approved Programs
Long-term Schedule

Observing Strategy

Phase 2 Observing Blocks

Observation
Specification

Submit

Phase 1 Observing Proposal

Proposal Handling Observation

Astronomical

: Ingest
Community g

Data Products

: Raw Data Frames
Technical Programs Catalogs

Calibgations

Reduced Data Raw Data Frames

_ Calibrations _ _
Quality Control Science Archive

Data Reduction

Pipeline
Raw Data Frames

Calibrations

Reduced Data

Science Operations 2015, ESO/ESA workshop, 24-27 Nov =Sl BT SEE E -



Data Flow

Approved Programs Observing Strategy

A ase -
Long-term Schedule 3 Pha 2 m'\/|[wg Blocks
Observation

Specification

Data quality
Input for short-term scheduling
Feedback on Observation Preparation

S/N is no formal QC criterion

Science Operations 2015, ESO/ESA workshop, 24-27 Nov =S+l B0 & -



Closed QC loop
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[QCO: on (raw) science data }

I:> [QC1: on (processed) calibration data }

SCIOPS 2015: closed QC loop 22 =l iE+1I™mIl B SIS &
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0 Why calibrations?

- Satellite-based:

science £ instrument

AN

stable, inaccessible

- Ground-based:

science ¢33 instrument $3 atmosphere

™

Frequent (typically daily or even during night) and
accurate calibrations required

unstable, accessible \ really unstable, uncontrollable

Calibration | Freq 3 Purpose Notes
Darks Daily Master dark; bad pixel map | DIT=60s
L] L] N n N n n = )
n Flats* Daily Pixel-to-pixel variation; loca- | Taken at optimised rotator
L4 a I ra IOI l p a | l . as needed tion of f t ray | angles, based on night obser-

Arcs® [ Daily Wavelength calibration

Ares at optimised rotator
(Argon/Neon)| as needed

r»ased on night obser-

[ Flats | Daily Pixel-to-pixel variation; loca- | Ta at 6 different rotator

+ Defines nature and frequency of
calibrations per instrument oo B g e

Arcs
(Argon/Neon)| as needed angles (every 60°) to correct

SC|OPSZO15ZC|OS€dQC|OOp 23 =l iE+1I™mIl B SIS &
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*Ecg : QC aspects (1)

- Ensure calibration plan is fulfilled (calChecker)
- Daily calibrations as triggered by science set ups
* Plus additional long-term calibrations

— Save the last night

- Ensure instrument is within specs:
* Process calibrations by automated data reduction pipelines

- Extract relevant information (e.g. detector bias, spectral resolution)
as QC parameters

- Trending of selected parameters (Health Check)
« Score parameters for automated quality assessment

— Calibrate instrument rather than calibrate science

SClOPSZO’IS:ClosedQCIoop 24 =l iE+1I™mIl B SIS &
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QC aspects (2)

- Two sites, shared process:
« Paranal:

Science observations and calibration measurements
* Operated 24/7 with shift system (night-time and daytime shifts)
» Garching:

« Data archiving and data processing
« Daytime (different time zone), Mon to Fri

Operational requirements:

- Fast data transfer (~ minutes) and automated processmg
* Close the loop:

- Feedback: automatically updated web pages S —
* Focus on relevant information: scoring

Communication: 5

FFFFF

Comments on issues and on actions taken

SCIOPS 2015: closed QC loop

|||||||
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calChecker (1)

instrument scores set up info last 7 days

Last update:[2015-11-11T14:56:52 (UT) (od 00h:04m ago) Paranal date*: 2015-11-10

Last header: FORS2./2015-11-10723:45:44.758.hdrE figho + ngas [2] *Date on this monitor changes at 21:00 UT. Refresh frequency: 1/2hr day ang/hight
A General news: Long-term calibrations and maintenance complete overview | ho
u] FORS2 news: all long-term calibrations within validity range
u]
u]
o refresh analyze ISSUES mark BAD QUALITY | ) HELP | Q&K | ASSOCIRULES P historv... | contact P monitors: DataTra@ferMonitor | BandWidth
A A science D caldcal [zl and the archive access there (check the "t na
SPHERE A daytime calibs: pending
VIMOS m] pDATE*: ( [2]|2015-11-042015-11-052015-11-06 2015-11-07 2015-11-08 2015-11-09 2015-11-10 PLOST? Calibration action? [2]
VISIR m] [color if scfence data acqui SM s5¢ SM 184 SM 162 SM VM 384 SM 156 [may require OB [take these data types ...
_ - - — - grade review]
uT4 report | TR el report | NLT report | NLT | NLT Lol Teport | NLT
HAWK-| (m] N §
MUSE o Raw CAL displays: [21 raw v ra no raw files
vusnmm = M Product guality:  [2] |~ products v products v products v products products  products no products
AMBEE g Data types: Setup:
SCI_IMG 00Kps/low_HR_I_BESS_2 ok all ok
o 200Kps/low_SR_2x2 ok all ok
u] analyzed: [1]
e 200Kps/low_SR_I_BESS_2x2 ok ok all ok
Data Products 200Kps/low_SR_R_SPECIAL_2x2 ok ok ok all ok
calChecker ELAT SKY
e 200Kps/low_SR_SI1/2000_2x2
Reference Frames
QC1 database 200Kps/low_SR_SI1/4500_2x2 ELAT SKY
Paranal autrep database
(ESO internal)
200Kps/low_SR_b_HIGH_2x2 ok all ok
200Kps/low_SR_g_HIGH_2x2 ok all ok
0Kps/low_SR_z_GUNN_: ok ok all ok

ANALYSIS NOTES:
Index datatype setup date

[1] SCIIMG 200Kpsflow_SR_2x2  20; OK science OB does not require a standard (analyzed by Ischmidt@eso.org)

flags per set up and date:
OK, NOK, or MISS

SCIOPS 2015: closed QC loop 26 SIS TS B



B calChecker (2)

<+

interactivity:
» can be used by both Paranal and Garching staff

MFoRs2 calChecker: ¢
HOME | HELP [ Last update2015-11-11T14:56:52 (UT)

ﬁ ALL INSTRUMENTS

ibration completeness monitor

(L) (21| Paranal date*: 2015-11-10 [2] | serveriwww.eso.org HQ | [ETEIEI/EGT

Last header: FORS2.[2015-11-10T23:45:44,758 . hdrC@: it 08 + ngas [2] *Date on this monitor changes at 21:00 UT. Refresh frequency: 1/2hr day and night

C
EORS2 A General news: Long-term calibrations and maintenance complete overview | ho
KMOS u] FORS2 news: all long-term calibrations within validity range
NACO [m]
uT2
FLAMES/GIRAFFE
wss&rmmsszwssg refresh analyze ISSUES mark BAD QUALITY | Jeip | gisa | ASSOGIRUEES P historv.. | cortact » monitors: DataTransferMoritor | BandWidth
mm A A science (2] Product availability depends on the data transfer to Garching and the archive access there (check the “transfer" ana
SPHERE A pending
VIMOS o DATE*: [2]/2015-11-042015-11-052015-11-062015-11-07 2015-11-08 2015-11-09 2015-11-10 |LOST? Calibration action? [2]
VISIR m] [color if science data acquired] SM s¢ SM 154 SM 162 SM VM 354 SM 156 [may require OB [take these data types ...
uT4 report | MLT | report | NUT  report | NLT  report | NLT  report | NLT  report | NLT report | LT grade review]
HAWK-| (m] ;
MUSE (m] Raw CAL displays: [21 raw raw raw raw no raw files
VLTSI'NFON' 2 mproduct quality:  [2]|v products ¢ products ¢ products ¢ products products  products no products
%ﬂ g Data types: Setup:
Survey Cameras SCI_IMG 200Kps/low_HR_I_BESS_2x2 all ok
OMEGACAM g 200Kps/low_SR_2x2 all ok
QC links:
Clhore 200Kps/low_SR_I_BESS_2x2 ok all ok
Data Products 200Kps/low_SR_R_SPECIAL_2x2 ok ok all ok
calChecker FLAT SKY
e 200Kps/low_SR_SII/2000_2x2
Reference Frames
A 200Kps/low_SR_S11/4500_2x2 ELAT SKY
Paranal autrep database
(ESO internal)
200Kps/low_SR_b_HIGH_2x2 all ok
200Kps/low_SR_g_HIGH_2x2 ok ok all ok
200Kps/low_SR_z_GUNN_2x2 ok ok all ok

ANALYSIS NOTES:

Index datatype setup date fla !
[1] SCIIMG 200Kpsflow_SR_2x2 2015-11-0@&5 not require a standard (analyzed by Ischmidt@eso.org) \

analyzed issue pending issues
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HealthCheck Monitor

HOME | UsersGuide

ALL INSTRUMENTS

detector: monitoring
lamp stabili

focus

IMG filter performance
IMG astrometry
IMG zeropoints

MOS maskto CCD

IFU dispersion
IFU stability
IFU slope

IFU resolution

IFU lost fibres
IEU efficiency

QC VIMOS

Other HC:
uT:

n =

ORS
MO
NACO

(¥}

=
i

UT.

N

FLAMES/GIRAFFE
UVES&FLAMES/UVES
X-SHOOTER

UT:

w

SPHERE
VIMOS

SCIOPS 2015: closed QC loop
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VIMOS trending system: HEALTH CHECK report

Last update: 2015-11-13T03:38:15 (UT) (0d 10h:44m ago) | now: 2015-11-13T14:22:21 (UT)
same group: LRb_cent LRr_cent MR_cent HRb_cent HRo_cent HRr_cent LRb_full LRr_full MR_full HRb_full HRo_full HRr_full

HELP|USERS-GUIDEIMORE

QC pipeline: vimos-2.9.13 (installed 2015-04-23)

General news:
VIMOS news:

comment
provided

DATE*: [2] 2015-11-

report | NLT report | NLT I Teport | NLT

« transfer + ngas [?] | forced refresh

u Raw CAL displays: raw raw raw raw raw raw raw

mproduct quality: products products products products products products products

) seoresticomments | M FULL | history ... | plot tutorial ... | contact [z *Date on this monitor changes at 21:00 UT

VIMOS: resolving power (centre), IFU HR_orange (last 180 days)
QC data range: 2015-05-18 ... 2015-11-11*

— — — — — — — — — — — —
(=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=]
¢ £ & @ & A S
s @ e & = C - D
wn ["s} 3] wn 3] wn (3] wn 3] wn 3] wn
@ 2 8§ § § § & @ 2 § E § § §
4000 . ~ s — s - 4000 . ~ —— i .
Q2 : - : : : Q1 :
3500 |- N N N N N N B 3500 N
3000 F - . = 3000
-~ -~
5 2500 5 2500
= 2000 ' : : : : : = 2000
4 1500} : : : : P4 & 1s00 : : : : ‘ ‘
1000 : : : : - 1000 | : : : : [
5001 ; ; 5 ; I 500 ; 5 ; ; oA
0 . 1 . 1 . | . O . 1 . 1 . |
e 57200 57250 57300 57350 a 57200 57250 57300 57350
4000 4000
3500 |- 3500
3000 3000 th h Id
:i 2500 - :] 2500 reS O S
= 20001 : : : : ¢4 = 2000
& 1500 | : : : : S 4 2 1500
1000 | ! ; R ; - 1000
) 500
0 1 . 1 . ol 1. . 1 . |
57200 57250 57300 57350 57200 57250 57300 57350
MD_OBS MD_OBS

powered by QC: www.eso.org/HC created by trendPlotter v3.6.2 on 2015-11-13T03:38:10

28 =llkm == 00™ ) e BN 55 E1 K

E



+

+ES+

O
<+

Raw file overview (1)

b°“°'" !VIMOS raw files (date: 2015-10-08)

. . q0nitor with screenshots of raw calibration data. There is one
roceSSI n u n ItS ayed files per template is limited depending on raw type and
be downloaded from the archive are marked as "not yepa?ail

Use wie jurip wuwon to jump to a specific set of raw displays, labelle
Click on the thumbnails to get a larger display together with hist:

BIAS | IFU CAL| MASK_TO_CCD [ MOS_CAL | SKYFLAT

AB NAME RECIPE
compl. OK  vmimflatsky
compl. OK  vmimflatsky
compl. OK  vmimflatsky
compl. oK vmimflatsky

VIMOS.2015-10-08T23:13:56.830_tpl.ab compl. OK  vmimflatsky
VIMOS.2015-10-08T23:13:56.831_tpl.ab compl. OK  vmimflatsky
VIMOS.2015-10-08723:13:56.892_tpl.ab compl. 0K vmimflatsky
VIMOS.2015-10-08T23:13:56.893 _tpl.ab compl. OK  vmimflatsky
VIMOS.2015-10-08T23:20:46.565_tpl.ab compl. OK  vmimflatsky
8T23:20:46.566 compl. OK  vmimflatsky

compl. OK  vmimflatsky

compl. OK  vmimflatsky

AB NAME COMPL. AB LOG RECIPE

4 VIMO0S.2015-10-08T23:13:56.891_tpl.ab

VIMOS_IMG_SKY281_0007_B.1.fits
VIMOS 2015-10-08T23:13:56.891.fits
IMG_SKY_FLAT (1/100)

VIMOS_IMG_SKY281_0008_B.1.fits
VIMOS 2015-10-08T23:14:40.087 fits
IMG_SKY_FLAT (2/100)

4 VIMOS.2015-10-08T23:13:56.892_tpl.ab

VIMOS_IMG_SKY281_0007_B.4.fits
VIMOS 2015-10-08T23:13:56.892. fits
IMG_SKY_FLAT (1/100)

VIMOS_IMG_SKY281_0008_B.4.fits
VIMOS. 2015 0-08 3 14 40.086 fits

SCIOPS 2015: closed QC loop

by scoring!!!

aken in the same template are displayed in the same row.
iplayed have a placeholder ("n/c", i.e. "not configured").

data types

their AB name.
ms and cuts. Find more information in the help.

RAW_TYPE SETUP  AB STATUS PLOG T_EXEC QCREPORT  SCO
SKYFLAT u_1 OK PLOG 0.1+0.3 QC COVER
SKYFLAT u_4 oK PLOG  0.1+0.1 QC COVER
SKYFLAT U2 oK PLOG  0.1+0.1 QC COVER
SKYFLAT us3 OK PLOG  0.1+0.1 QC COVER
SKYFLAT 13 oK PLOG  0.1+0.1 QC COVER
SKYFLAT 11 oK PLOG  0.140.2 QC COVER
SKYFLAT 14 oK PLOG  0.1+0.1 QC COVER
SKYFLAT 12 oK PLOG  0.1+0.1 QC COVER
SKYFLAT V3 oK PLOG  0.140.1 QC COVER
SKYFLAT V.2 oK PLOG  0.1+0.1 QC COVER
SKYFLAT V1 oK PLOG  0.140.2 QC COVER
SKYFLAT V.4 oK PLOG  0.1+0.1 QC COVER
RAW_TYPE SETUP  AB STATUS PLOG T_EXEC QC REPORT  SCOR

INS.FILT1.NAME=I 0CS.CON.QUAD=1

n/c VIMOS_IMG_SKY281_0011_B.1.fits
(3..4/100) VIMOS 2015-10-08T23:17:01.093 fits
IMG_SKY_FLAT (5/100)

INS.FILT4.NAME=I OCS.CON.QUAD=4
n/c VIMOS _IMG_SKY281_0011_B.4.fits

. . 3:17:01.094 fits
issue: not discovered

T (5/100)
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CERTIF

CERTIF

scoring results

VIMOS_IMG_SKY281_0012_B.1.fits
VIMOS 2015-10-08T23:17:50.370. its
IMG_SKY_FLAT (6/100)

VIMOS_IMG_SKY281_0012_B.4.fits
VIMOS 2015-10-08T23:17:50.369. its
IMG_SKY_FLAT (6/100)
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rview (2)

link to
reference plot

ORIGFILE: VIMOS_IMG_SKY281_0007_B.4 fits
ARCFILE:
raw_type: SKYFLAT
do_class: IMG_SKY_FLAT
extension: 0

2000

1500

1000

500

powered by QC: www.eso.org/HC

SCIOPS 2015: closed QC loop

VIMOS.2015-10-08T23:13:56.892 fits

type info

DPR.CATG: CALIB

DPR.TYPE: FLAT,SKY

DPR.TECH: IMAGE

TPLID:  VIMOS_img_cal_FlatSky

1000 1500

set-up info
INS_FILT4 NAME:

0CS.CON.QUAD:

2000

30

6800

6400

6000

5600

5200

4400

counts

counts

log frequency

O - N W R VO

log frequency

O N WR VO

10000

5000
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created by qc_rawdisp.py v1.2 on 2015-10-09T00:37:44
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0 Summary
+

- Real-time classification of science data (QCO)
- Data quality (mostly 1Q)

« Range of quality control procedures depending on instrument / data type
« Signal to noise is checked but is no formal user constraint

* 1Q measurements also used as input for short-term scheduling
« Quality control includes feedback on observing preparation to USD

- Shared QC

* Distributed between 2 sites

- Automated processing and feedback: close the loop
* Interactivity

« See also:

- Talks on QC for PIONIER (Percheron) and on science products
(Hanuschik)

« Posters on QC for MUSE and SPHERE (Dobrzycka, Hummel)
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