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Preparing for the ESO Public Surveys with VISTA and VST:

New Tools for Phase 2 and a Workshop with the Survey PIs
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� The ESO Survey Team

New Phase 2 tools are described  

to support service mode operations for 

large public surveys. A workshop was 

held with the principal investigators and 

selected team members of the VISTA 

and VST surveys to introduce the new 

tools. 

Outline

Observational astronomy is in an era of 
RTQUDXR��VHSG�SGD�2KN@M�#HFHS@K�2JX�2TQUDX�
�2#22���4*(13�(MEQ@QDC�#DDO�2JX�2TQUDX�
�4*(#22���/@MNQ@LHB�2TQUDX�3DKDRBNOD� 
��1@OHC�1DRONMRD�2XRSDL��/@M�23 112���
2JX,@OODQ�@MC�SGD�+@QFD�2XMNOSHB� 
Survey Telescope (LSST) to name only a 
EDV�NE�SGD�L@INQ�OQNIDBSR� KK�NE�SGDRD� 
are large investments in survey systems, 
ranging from dedicated telescopes and 
HMRSQTLDMSR�SN�C@S@�CHRSQHATSHNM�3GD�FN@K�
common to all these projects is to target 
MDV�RBHDMBD�HM�@�U@RS�U@QHDSX�NE�jDKCR�  
@MC�RDQUHMF�AQN@C�BNLLTMHSHDR�3GD�
5(23 �@MC�523�OTAKHB�RTQUDXR�@QD�$2.�R�
QDRONMRD�SN�SGDRD�MDV�CDL@MCR

(M�SGD�RBGDLD�NE�$2.�RDQUHBD�LNCD�
operations, the public surveys represent 
a challenge because they require the  
CDjMHSHNM�NE�RDUDQ@K�SGNTR@MCR�NE�NARDQU -
HMF�AKNBJR�SG@S�MDDC�SN�AD�L@M@FDC��
RBGDCTKDC�@MC�DWDBTSDC�HM�SGD�LNRS�DEj -
BHDMS�V@X�(M�SGHR�@QSHBKD�VD�OQDRDMS�SGD�
MDV�/G@RD���SNNKR�ADHMF�CDUDKNODC�SN�
support the service mode operations for 

public surveys, and report on the ESO 
VNQJRGNO�VHSG�SGD�RTQUDX�OQHMBHO@K�HMUDR -
SHF@SNQR��/(R��@R�@M�DW@LOKD�NE�$2.�R�
BNLLHSLDMS�SN�SGD�RTOONQS�NE�SGD�jQRS�
RTQUDX�/G@RD��

"G@KKDMFD�NE�/G@RD���ENQ�OTAKHB�RTQUDXR

The ESO public surveys on the near-
HMEQ@QDC���L�SDKDRBNOD�5(23 ��$LDQRNM�DS�
@K��������@MC�SGD�NOSHB@K����L�SDKDRBNOD�
523��"@O@BBHNKH�DS�@K��������@QD�@LAH -
tious projects that range from those with 
very wide area coverage with short expo-
RTQDR��KHJD�SGD�5HRS@�'DLHROGDQD�2TQUDX�
(VHS) survey that aims to cover the whole 
southern hemisphere, to deep surveys 
concentrating on small areas, but going 
UDQX�CDDO�3XOHB@K�DW@LOKDR�NE�SGD�K@SSDQ�
@QD�SGD�4KSQ@5(23 �@MC�SGD�5(23 �#DDO�
$WSQ@F@K@BSHB�.ARDQU@SHNMR��5(#$.�� 
RTQUDX��ENQ�@M�NUDQUHDV�NE�SGD�RHW�5(23 �
and the three VST public surveys  
RDD� QM@ANKCH�DS�@K��������!NSG�VHCD�
and deep surveys are similar in terms of 
the total amount of observing time, 
although their observing requirements, 
DF��RDDHMF��RJX�SQ@MRO@QDMBX��LNNM�  
illumination and RA range, may be com-
OKDLDMS@QX�3GD�RHYD�NE�RTQUDX�OQNIDBSR�
G@R�@�RSQNMF�HMkTDMBD�NM�SGDHQ�NODQ@SHNMR

The unit observation at ESO telescopes 
HR�B@KKDC�SGD�.ARDQUHMF�!KNBJ��.!���@MC�
the total execution time of an OB is  
KHLHSDC�SN�NMD�GNTQ�3GD�BTQQDMS�MTLADQ�
of OBs prepared, submitted and sched-
uled in service mode annually for all the 
VLT instruments on the 4 Unit Telescopes 
(UTs), including carry-over and large pro-
FQ@LLDR��HR�RGNVM�HM�%HFTQD��

(M�5+3�RDQUHBD�LNCD�NODQ@SHNMR�VD�BTQ -
QDMSKX�RBGDCTKD�����l�����.!R�ODQ�
XD@Q�ODQ�SDKDRBNOD�NM�@UDQ@FD�!@RDC�NM�
SGD�/TAKHB�2TQUDX�,@M@FDLDMS�/K@MR�
RTALHSSDC�AX�SGD�RTQUDX�/(R��SGD�DW ��
pected number of OBs estimated by the 
$2.�2TQUDX�3D@L��$23��HR�SGQDD�SN�jUD�
SHLDR�K@QFDQ�%TQSGDQLNQD��RHMBD�SGDQD�@QD�
NMKX�RHW�OQNFQ@LLDR�NM�SGD�5(23 �SDKD -
RBNOD��SGDM�ENQ�/G@RD���D@BG�RTQUDX�
team must prepare more than 1000 OBs 
ODQ�RDLDRSDQ�"KD@QKX�SGD�BTQQDMS�L@MT@K�
editing of parameters in each OB is  
MNS�TO�SN�SGHR�S@RJ��@MC�SGDQDENQD�$2.�@MC�
SGD�5(23 �BNMRNQSHTL�G@UD�CDUDKNODC�
MDV�SNNKR�SN�RTOONQS�SGD�RTQUDX�/G@RD��

/G@RD���SNNKR

The generation of thousands of OBs  
B@M�AD�RHLOKHjDC�VGDM�VD�RDO@Q@SD�SGD�
FDNLDSQX�NE�SGD�RTQUDXR��HD��VGDQD�SN�
ONHMS�NM�SGD�RJX��EQNL�SGD�NARDQU@SHNM�
RSQ@SDFX��DF��GNV�L@MX�jKSDQR��DONBGR�
@MC�SGDHQ�NQCDQ�NE�DWDBTSHNM�!NSG�$2.�
@MC�SGD�5(23 �BNMRNQSHTL�G@UD�ADDM�
developing the necessary new capabili-
SHDR�VHSGHM�SGD�$2.�/�//��/G@RD��� 
/QNONR@K�/QDO@Q@SHNM�SNNK��@MC�SGD�2 #3�
�2TQUDX� QD@�#DjMHSHNM�3NNK��RODBHjB@KKX�
for the preparation and support of the 
$2.�OTAKHB�RTQUDXR�3GDRD�RTQUDX�OQDO@ -
ration tools are currently being optimised 
ENQ�5(23 �NODQ@SHNMR��DWODBSDC�SN�RS@QS� 
HM�D@QKX������2TARDPTDMSKX�SGDX�VHKK�AD�
TOFQ@CDC�SN�RTOONQS�523�NODQ@SHNMR

(M�OQDO@QHMF�NARDQU@SHNMR�ENQ�OTAKHB�RTQ -
UDXR��TRDQR�VHKK�G@UD�SN�CDjMD�SGD�FDNLD -
SQX�NE�SGD�RTQUDX�@QD@R�TRHMF�2 #3�3GD�
output from SADT will then be imported 
HMSN�SGD�MDV�/�//�ENQ�RTQUDXR��UDQRHNM�����
SN�OQDO@QD�U@KHC�.!R�

SADT:�3GD�2TQUDX� QD@�#DjMHSHNM�3NNK�HR�
@�TSHKHSX�CDUDKNODC�AX�SGD�5(23 �"NMRNQ -
SHTL�SG@S�@KKNVR�TRDQR�SN�CDjMD�@QD@R�SN�
be covered by surveys executed with 
DHSGDQ�5(1" ,�@S�5(23 �NQ�.LDF@"@L�@S�
the VST according to a number of crite-
QH@�2 #3�CDSDQLHMDR�SGD�BDMSQ@K�BNNQCH -
nates of the different pointings required 
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Figure 1. Average number of OBs scheduled in  
service mode per year over the last two years 
(including carry-overs and large programmes) on  
the 4 UTs and the comparison with the estimated 
@UDQ@FD�MTLADQ�NE�5(23 �.!R�HM�NMD�XD@Q�3GD� 
GHRSNFQ@L�CNDR�MNS�HMBKTCD�SGD�523�.!R
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SN�BNUDQ�SGD�jDKC�@BBNQCHMF�SN�SGD�RODBHj -
cations, as well as ancillary guide star 
information to allow acquisition and guid-
HMF�3GD�NTSOTS�NE�2 #3�HR�@�jKD�SN�AD�HM ��
FDRSDC�AX�/�//�SG@S�BNMS@HMR�@KK�SGD�S@QFDS�
information needed for the preparation  
of the OBs with which the survey will be 
DWDBTSDC�

3GD�(1�CDSDBSNQR�HM�SGD�5(23 �ENB@K�OK@MD�
@QD�MNS�BNMSHFTNTR��RN�@�RHMFKD�RJX�DWON -
sure has large gaps between the areas 
BNUDQDC�AX�SGD�CDSDBSNQR��@KRN�JMNVM�  
@R�fO@VOQHMSRt�3N�L@JD�@M�HL@FD�VHSG -
out gaps several (minimum six) pawprints 
with position offsets must be combined 
RN�@R�SN�BNUDQ�SGD�F@OR�@MC�ENQL�@�jKKDC�
fSHKDt�(M�NQCDQ�SN�RTQUDX�@�FHUDM�@QD@��  
SGD�ONRHSHNMR�NE�SGD�SHKDR�SG@S�5(23 �RGNTKC�
NARDQUD�LTRS�AD�CDjMDC�@MC�ENQ�D@BG�
pawprint in each tile suitable candidate 
guide stars and active optics (aO) stars 
must be pre-selected, ready for use when 
SGD�NARDQU@SHNM�HR�L@CD�3GHR�OQNBDCTQD�
ensures that the survey speed is not lim-
HSDC�AX�EQDPTDMS�NODQ@SNQ�HMSDQUDMSHNM

(M�%HFTQDR��@�@MC��A��VD�RGNV�SGD�2 #3�
BNLL@MC�&4(�@MC�QDOQNCTBD�@M�HL@FD�
of the plot window, showing the three 
@QD@R�CDjMDC�ENQ�@�FHUDM�RTQUDX�%HFTQD��A�
RGNVR�SGD�O@VOQHMSR�@MC�SGD�SHKDR�CDjMDC�
ENQ�SGHR�RTQUDX

P2PP:�3GD�/G@RD���/QNONR@K�/QDO@Q@SHNM�
tool has been in use with ESO telescopes 
since 1997 and has evolved since then  
to adapt to both operational and user-
friendliness needs, as they have been 
HCDMSHjDC��@MC�SN�OQNUHCD�DMG@MBDC�ETMB -
SHNM@KHSX�/�//�CDUDKNOLDMS�BNMSHMTDR��
@MC�HS�HR�BTQQDMSKX�ENBTRDC�NM�RODBHjB�
requirements set by the ESO public sur-
vey programmes with the survey tele-
RBNODR��523�@MC�5(23 �NM�/@Q@M@K�'NV -
ever, most of these new functionalities 
@MC�DMG@MBDLDMSR�SN�/�//�VHKK�AD�NE�TRD�
for all service mode users of ESO tele-
scopes, including those conducting 

MNQL@K�OQNFQ@LLDR�3GD�TRD�NE�SGD�MDV�
/�//�ENQ�RTQUDXR�VHKK�AD�DWSDMCDC�SN�  
normal programmes on the VLT and other 
SDKDRBNODR�HM�SGD�ETSTQD�

3N�OQDO@QD�NARDQU@SHNM�AKNBJR�ENQ�5(23 �
@MC�523�RTQUDXR��SGD�RTQUDX�CDjMHSHNM�
generated by SADT is given as input  
SN�/�//�3GDM�/�//�BNLAHMDR�SGD�RTQUDX�
CDjMHSHNM�VHSG�?O@QDMS��.!R��HD��.!R�
VGDQD�DWONRTQD�SHLDR��jKSDQR��CHSGDQHMF�
patterns and observing constraints are 
RDS��ATS�VGHBG�K@BJ�ONHMSHMF�HMENQL@SHNM�
The parent OBs can be a single OB, or 
mulitple OBs, which are then structured 

Figure 2a. Left:�2TQUDX� QD@�#DjMHSHNM�3NNK��2 #3��
BNLL@MC�&4(�VHMCNV�CHROK@XHMF�SGD�CDjMHSHNM�NE�@�
RTQUDX�VHSG�SGQDD�@QD@R� Right: View of the survey 
@QD@
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Figure 2b.�/@VOQHMSR��AK@BJ�BNMSNTQR��@MC�SHKDR��QDC�
RPT@QDR��BNLOTSDC�ENQ�SGD�RTQUDX�@QD@�CDjMDC�HM�
%HFTQD��@
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HMSN�@M�NARDQUHMF�RSQ@SDFX�3GD�NARDQUHMF�
strategy may require grouping OBs with 
different priorities, chains of OBs, or  
@�SHLD�RDPTDMBD�NE�.!R�3GD�MDV�UDQRHNM�
NE�/�//�@KKNVR�SGD�HLOKDLDMS@SHNM� 
of these different observing strategies via 
SGD�RBGDCTKHMF�BNMS@HMDQR�CDjMDC�@R�
SHLD�KHMJR��BNMB@SDM@SHNMR�@MC�FQNTOR�NE�
.!R�(M�%HFTQD���VD�RGNV�SGD�/�//� 
L@HM�&4(�@MC�CDRBQHAD�SGD�RBGDCTKHMF�
BNMS@HMDQR

�  Time-linking of OBs:�(S�L@X�AD�@�QDPTHQD-
ment that certain OBs must be exe-
cuted within precise time windows, 
rather than any time when the external 
conditions (phase of the Moon, seeing, 
SQ@MRO@QDMBX��DSB��VNTKC�@KKNV�SGDHQ�
DWDBTSHNM�3GD�ENKKNVHMF�SXODR�NE�SHLD�
dependencies can be recognised: 
@ARNKTSD�SHLD�BNMRSQ@HMSR��DF��@M�.!�
LTRS�AD�DWDBTSDC�@S�RODBHjB�C@SDR�SG@S�
can be prede termined (an example is 
the observation of a binary star at a 
precise phase of its period), or relative 
SHLD�KHMJR��HLOKXHMF�SG@S�@M�.!�LTRS�AD�
executed within a time interval after the 
execution of a previous OB, but not 
MDBDRR@QHKX�@S�@�jWDC�C@SD�$W@LOKDR�NE�
this latter are monitoring observations 
of a variable source at roughly constant 
HMSDQU@KR�

�  Concatenation of OBs:�(M�RNLD�B@RDR�
the OBs should be executed con-
secutively, with no other observations  
HM�ADSVDDM�3GHR�G@R�ADDM�HLOKDLDMSDC�
HM�SGD�/�//�ENQ�RTQUDXR�VHSGHM�SGD�  
MDV�?BNMB@SDM@SHNM��BNMS@HMDQ�3GD�
concatenation container consists of two 
or more OBs that must be executed 
A@BJ�SN�A@BJ�VHSGNTS�AQD@JR��QDF@QC -
KDRR�NE�SGD�NQCDQ�NE�DWDBTSHNM�(M�@�BNM -
catenation, once an OB fails, the whole 
BNMB@SDM@SHNM�LTRS�AD�QDOD@SDC

�  #DkMHSHNM�NE�FQNTOR�NE�.!R�  At present 
it is possible to assign an execution  
priority to each OB, so that the operator 
HR�@V@QD�NE�SGNRD�VHSG�@�GHFGDQ�RBHDMSHjB�
importance, when the time comes  
to decide which observations to execute 
ENQ�@�FHUDM�OQNFQ@LLD�(S�G@R��MDUDQSGD-
less, been recognised that such a sim-
OKD�OQHNQHSX�RBGDLD�HR�RNLDSHLDR�HMRTEj-
BHDMS�SN�CDjMD�SGD�NARDQUHMF�RSQ@SDFX�NE�
@�LNQD�BNLOKDW�OQNFQ@LLD�3GHR�HR�
especially true for surveys containing 
K@QFD�MTLADQR�NE�S@QFDS�jDKCR�NARDQUDC�
HM�@�MTLADQ�NE�HMRSQTLDMS@K�RDSTOR�(M�
such cases the need for a prioritisation 
scheme, at a level above the individual 
.!��VGHBG�B@M�S@JD�HMSN�@BBNTMS�  
the past execution history of the pro-
FQ@LLD��ADBNLDR�BKD@Q�.MD�B@M�

consider, for instance, the case of a 
RTQUDX�NE�RDUDQ@K�S@QFDS�jDKCR�SN�AD�NA ��
RDQUDC�SGQNTFG�RDUDQ@K�CHEEDQDMS�jKSDQR��
VHSG�D@BG�jDKC�@MC�jKSDQ�RODBHjDC�HM�  
@�RHMFKD�.!�#DODMCHMF�NM�SGD�RBHDMBD�
goals of the programme it may be 
desirable to complete the observations 
NE�@�FHUDM�jDKC�HM�@KK�jKSDQR�ADENQD�OQN-
BDDCHMF�SN�SGD�MDWS�jDKC�NQ��BNMUDQRDKX��
SN�NARDQUD�@KK�jDKCR�HM�@�FHUDM�jKSDQ�
ADENQD�OQNBDDCHMF�SN�SGD�MDWS�jKSDQ�3GD�
group scheduling container allows any 
RTBG�RSQ@SDFHDR�SN�AD�HLOKDLDMSDC

(M�%HFTQD���VD�RGNV�SGD�/�//�&4(�VGDQD�
the user can set group priorities and 
SHLD�KHMJ�BNMRSQ@HMSR�.MBD�SGD�O@QDMS�.!R�
@QD�CDjMDC�HM�/�//��SGD�TRDQ�B@M�HLONQS�
SGD�S@QFDS�jDKCR�OQNCTBDC�AX�2 #3� 
and then the parent OBs are replicated 
and combined with each tile (or pawprint) 
CDjMDC�HM�SGD�RTQUDX�@QD@�3GD�QDRTKS� 
will be a large series of OBs stored in the 
ESO OB repository and made available 
ENQ�DWDBTSHNM�

6NQJRGNO�VHSG�SGD�RTQUDX�/(R

3GD�/G@RD���SNNKR�ENQ�OTAKHB�RTQUDXR�VDQD�
presented to the survey teams during  
@�SVN�@MC�@�G@KE�C@X�VNQJRGNO�GDKC�@S�
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Figure 3.�3GD�L@HM�/�//�&4(�RGNVHMF�SGD�UHDV�ENQ�
.AR�"@KHA�AKNBJR Figure 4. 3GD�L@HM�/�//�&4(�RGNVHMF�SGD�2BGDCTKD�

UHDV
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$2.��&@QBGHMF�NM���l���2DOSDLADQ��
�����3GD�/(R�NE�SGD�$2.�OTAKHB�RTQUDXR�
VDQD�HMUHSDC�SN�@SSDMC�SGD�VNQJRGNO��
together with two additional team mem-
bers who would then be in charge of the 
OQDO@Q@SHNM�NE�SGD�/G@RD���RTALHRRHNM�
,NQD�SG@M����@RSQNMNLDQR�EQNL�ANSG� 
523�@MC�5(23 �RTQUDX�SD@LR�@SSDMCDC�
SGD�/G@RD���VNQJRGNO�

#TQHMF�SGD�VNQJRGNO��D@BG�SD@L�V@R�
SQ@HMDC�VHSG�SGD�MDV�RTQUDX�/G@RD���SNNKR�
installed on ESO computers, and invited to 
OQDO@QD�.!R�ENQ�SGD�/G@RD���RTALHRRHNM��
DPTHU@KDMS�SN�SGD�jQRS�XD@Q�NE�RTQUDX�NARDQ-
U@SHNMR�&HUDM�SGD�NUDQK@O�HM�RBHDMSHjB�

goals and the connection between the 
5(23 �@MC�SGD�523�OTAKHB�RTQUDXR��SGD�
SGQDD�523�/(R�VDQD�@KRN�HMUHSDC�SN�INHM� 
SGD�BNQQDRONMCHMF�5(23 �SD@LR�ENQ�SGD�
/G@RD���OQDO@Q@SHNM�DWDQBHRD

3GD�2TQUDX�/G@RD���VNQJRGNO�HMBKTCDC�@�
OQDRDMS@SHNM�NE�SGD�523�@MC�5(23 �RS@STR��
an overview of the survey telescope op -
erations and the presentation of the 
/G@RD���SNNKR�3GD�RDBNMC�C@X�V@R�CD ��
UNSDC�SN�@�CDLNMRSQ@SHNM�NE�SGD�/G@RD���
SNNKR��2 #3�@MC�/�//��ENKKNVDC�AX�STSN �
rials organised by the ESO Survey Team 
�$23��3GHR�HMSDQ@BSHNM�@KKNVDC�@�EQTHSETK�

DWBG@MFD�@MC�EDDCA@BJ�ENQ�ETQSGDQ�NOSH -
LHR@SHNM�NE�SGD�SNNKR�.M�SGD�SGHQC�C@X�SGD�
OQNFQ@LLD�ENQ�5(23 �RBHDMBD�UDQHjB@SHNM�
was presented to the survey teams, fol-
lowed by a discussion on the science 
goals of the surveys and the readiness of 
the individual survey teams for the start 
NE�SGDRD�BG@KKDMFHMF�OQNIDBSR
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