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INTRODUCTION

OUTLINE

» The envisioned observing night
» How to get your follow up:
*x What targets / Pre-approval
*x Marshall
*x Urgent OBs
» The scheduler:
*x Science Team interface
*x Scheduling algorithm

*x Automated night management
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HOW TO GET YOUR FOLLOW UP

WHAT TARGETS

» | will refer to three categories of targets: Classification, follow-up, urgent

» All of these will fall within our (well defined) science cases

PRE-APPROVAL

» To request a follow-up observation, Pls will need to submit a mini-proposal to
our Scientific Committee

» Swift procedure, following our guidelines (see Sergio’s talk)

LAURA.ASQUINI@INAF.IT NEAPLES, 25/06/24
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HOW TO GET YOUR FOLLOW UP

MARSHALL

} Th e IVI a r S h a I I a g g r e g ate S a I I Of overview | comments O | photometry | context | ticket history
the info from new/old
trans | ents AT2024|wg e

20:59:47.34 -30:10:35.96
[ 314.94728 -30.17666 ]

galactic coords:

» Sends Classification OBs/ B
i 15 days ago
Updates automatically to the | y _g | m
scheduler i -

(2024-06-20)

date added to marshall:

latest magnitude:

18.46 ¢oro-

current mag estimate:

18.46

LAURA. ASQUINI@INAF.IT NEAPLES, 25/06/24



HOW TO GET YOUR FOLLOW UP

MARSHALL

» The follow up requests will be
created from the SOXS

Marshall

» Will either create them ex-
novo, or claiming a
classification target/a known

source

» These will be sent to the
Scheduler DB (our own)

LAURA.ASQUINI@QINAF.IT

overview comments O

photometry | context | ticket history

AT2024lwg

aka: COTO24cvf
list: &d inbox
pessto id: 41486262

-

ra & dec:
20:59:47.34 -30:10:35.96
[ 314.94728 -30.17666 ]

galactic coords:
14.93255 -39.63654

pre-disc non-detection:

15 days ago

discovery date:

(+5hr)
(2024-06-20)
date added to marshall:
(+3hr)
(2024-06-20)

discovery magnitude:
18 46 TNS L-
’ GOTO-
band
2024-06-2
+5hr
latest magnitude:

18.46 2

TO L-
TO-

band
2024-06-2
+5hr

current mag estimate:

18.46
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04 an

Pl Name

A ia

The Manager
Operator d

Target Name Alrmass

Right Ascension
Moon angular distance

Declination

Sky transparency
Magnitude .‘ f

Lunar illumination
XSHOOTER_slt_obs_AutoNodOnSlit

UVB_slit 1.0x11

VIS_slit 0.9x11
NIR_slit 0.9x11
uvb_exposure [0, 36000]

uvb_readout_mode 100k/1pt/hg
vis_exposure [0, 36000] 0
vis_readout_mode 100k/1pt/hg
nir_exposure_DIT [0, 36000] 0

number_of_nir_subintegrations_NDIT [0,
36000]
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Pl Name

A ia

The Manager
Operator d

Target Name Alrmass

Right Ascension
Moon angular distance

Declination

Sky transparency
Magnitude .‘ f

Lunar illumination
XSHOOTER_slt_obs_AutoNodOnSlit

UVB_slit 1.0x11

VIS_slit 0.9x11
NIR_slit 0.9x11
uvb_exposure [0, 36000]

uvb_readout_mode 100k/1pt/hg
vis_exposure [0, 36000] 0
vis_readout_mode 100k/1pt/hg
nir_exposure_DIT [0, 36000] 0

number_of_nir_subintegrations_NDIT [0,
36000]




SOXS =
Opened Night: 23-06-2024 24-06-2024 09:43:30 UTC > The Manager
SCHEDULER P 9 p
. Air Temp.(2m)[°C] NotAvailable Wind Speed(10m)[m/s] NotAvailable Wind Dir.(10m)[deg] NotAvailable Rel. Hum.(2m)[%] NotAvailable Bar. Press.(2m)[hPa] NotAvailable
© Night Seeing["] NotAvailable Dew Temp.(2m)[°C] NotAvailable
Management
& Night Report SCHEDULE OBSERVABLE OB FOLLOWUP ESO & URGENT OB
@ GTO Progress
Schedule -
& Weather Forecast G|
® Average
Conditions Scheduled Target Type Obs. Start Obs. End Actions
Q Search OB
AT20220dq CLASSIFICATION 2024-06-23 2024-06-23

:= Full OB list 23:18:21.586 23:28:21.586
© New 0B Follow_up_5 FOLLOW UP 2024-06-23 2024-06-23

©/New Urgent OB

E Show Logs

@ Changelog v0.195

ATLAS23jqc

ATLAS23jqc

SN2022ewg

ESO_OB24

ESO_OB24

CLASSIFICATION

Copyright © SOXS Consortium 2020

23:23:21.308

2024-06-23
23:28:21.570

2024-06-23
23:38:21.308

2024-06-23
23:43:21.307

2024-06-23
23:58:21.308

2024-06-24
00:28:21.308

(\2/1 (G /)

23:33:21.308

2024-06-23
23:33:21.570

2024-06-23
23:43:21.308

2024-06-23
23:58:21.307

2024-06-24
00:33:21.308

2024-06-24
01:03:21.308




THE SCHEDULER

SCIENCE TEAM INTERFACE

LAURA. ASQUINI@INAF.IT

OBs Suggested to substitude selected OB (58565)

O

7L

ID

8973

A~ 4
Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Target
ATLAS23jqc
Target
ATLAS23jgc
Target
ATLAS23jqc
Target
ATLAS23jqc
Target
ATLAS23jqc
Target
ATLAS23jgc
Target
ATLAS23jgc
Target
ATLAS23jqc
Target

ATLAS23jgc

23:28:21.488

Obs. Starts
2024-06-23
23:28:21.570
Obs. Starts
2024-06-23
23:28:21.570
Obs. Starts

2024-06-23
23:28:21.570

Obs. Starts
2024-06-23
23:28:21.570
Obs. Starts
2024-06-23
23:28:21.570
Obs. Starts
2024-06-23
23:28:21.570
Obs. Starts

2024-06-23
23:28:21.570

Obs. Starts

2024-06-23
23:28:21.570

Obs. Starts

2024-06-23
23:28:21.570

23:33:21.488

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

Obs. Ends

2024-06-23
23:33:21.570

RAA YAy I ey
Coordinates
[196.638,-36.2741]
Coordinates
[196.638,-36.2741]
Coordinates
[196.638,-36.2741]
Coordinates
[196.638,-36.2741]
Coordinates
[196.638,-36.2741]
Coordinates
[196.638,-36.2741]
Coordinates
[196.638,-36.2741]
Coordinates
[196.638,-36.2741]
Coordinates

[196.638,-36.2741]

Bt
Fixed_time Slots
false [2]
Fixed_time Slots
false [2]
Fixed_time Slots
false [2]
Fixed_time Slots
false [2]
Fixed_time Slots
false [2]
Fixed_time Slots
false [2]
Fixed_time Slots
false [2]
Fixed_time Slots
false [2]
Fixed_time Slots

false [2]
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SOXS
)y SCHEDULER

© Night
Management

Seeing["] NotAvailable

Air Temp.(2m)[°C] NotAvailable

Wind Speed(10m)[m/s] NotAvailable

Opened Night: 23-06-2024 24-06-2024 09:40:12 UTC ‘ é The Manager

Wind Dir.(10m)[deg] NotAvailable Rel. Hum.(2m)[%] NotAvailable
Dew Temp.(2m)[°C] NotAvailable

Bar. Press.(2m)[hPa] NotAvailable

@ Night Report
GTO Progress

&8
& Weather Forecast

O Average

Conditions

Q Search OB

:= Full OB list

© New OB

©!New Urgent OB

= show Logs
Classification
Classification
Classification
Classification

@ Changelog v0.195

SCHEDULE

List of Observable OBs (644)

Target Name

AT2022nle

AT2022nlj

AT2022nlk

AT2019iug

FOLLOWUP ESO & URGENT OB

OBSERVABLE OB

Free Slots Items by page 50

B:::5 ¢

Exp. Time Obs. from

Ra. . Magnitude [s] to N. Slots

360 -87 40 9 22 0 40959
I I I | | I | I | | I I |
90 180 270 360 -87 -62 -36 -11 15 40 9 1214 17 19 22 0 136532730640959

12h14m37.2s +30d13mb51.24s ! 5266

D

15h06m09.84s -04d49m24.996s

ol
0 oo

Dp OB
o

15h48mb54.24s -03d43m51.348s

afm
@O
ON e

15h13mb54.24s +00d17m22.9272s 19.8083

oo
80
0



THE SCHEDULER

MANY USER-FRIENDLY TOOLS

The scheduler interface has many tool to aid the science team during their
operations, mainly to:

» Modify the proposed schedule
» View the OB specifics
» View the Guaranteed Time of Observation status

» View weather forecasts
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THE SCHEDULER

FILTERING

» Using Astroplan

» In order to identify the time period during the night when the target respects
all given constraints (airmass, moon sep)

» Every OB is associated with an “observability grade” based on target
coordinates, observatory location

» Scripts run every 300 s, the OBs are always updated

LAURA.ASQUINI@QINAF.IT NEAPLES, 25/06/24



@ Changelog v0.195

ATLAS23jqgc

SN2022ewg

ESO_OB24

ESO_OB24

CLASSIFICATION

Copyright © SOXS Consortium 2020

23:28:21.570

2024-06-23
23:38:21.308

2024-06-23
23:43:21.307

2024-06-23
23:58:21.308

2024-06-24
00:28:21.308

02/ (6 4

23:33:21.570

2024-06-23
23:43:21.308

2024-06-23
23:58:21.307

2024-06-24
00:33:21.308

2024-06-24
01:03:21.308

’ SOXS . :
( SCHEDULER Opened Night: 23-06-2024 24-06-2024 09:43:30 UTC é The Manager
o — v
. Air Temp.(2m)[°C] NotAvailable Wind Speed(10m)[m/s] NotAvailable Wind Dir.(10m)[deg] NotAvailable Rel. Hum.(2m)[%] NotAvailable Bar. Press.(2m)[hPa] NotAvailable
e Night Seeing["] NotAvailable Dew Temp.(2m)[°C] NotAvailable
Management
@ Night Report SCHEDULE OBSERVABLE OB “ FOLLOWUP ESO & URGENT OB
& GTO Progress
& Weather Forecast Schedule GlazaIgit
@ Average
Conditions Scheduled Target Type Obs. Start Obs. End Actions
Q search OB
AT20220dq CLASSIFICATION 2024-06-23 2024-06-23
i= Full OB list 23:18:21.586 23:28:21.586
© New 0B Follow_up_5 FOLLOW UP 2024-06-23 2024-06-23
©'New Urgent OB 23:23:21.308 23:33:21.308
E Show Logs ATLAS23jqc 2024-06-23 2024-06-23




THE SCHEDULER

PRIORITY SCHEDULER

Airmass vs time for a schedule

» Sorts and schedules by priority
(duh...)

» Optimizes constraints with 1 minute
time-grid

LAURA. ASQUINI@INAF.IT NEAPLES, 25/06/24



night_array

[1f1]rjofojofof1tft]ojofooftf]tfofofi] 2) [1]1]1]ofofofoftft]tfojofofoftfrft]tfoo]t

*Object A: {grade = 0.8), {nsiots = 3) *Object A: (grade = 0.8), (nsiots = 3)
*Object B: (grade = 0.7), {nslots = 4) +Object B: {grade = 0.7), {nslots = 4) | A™a88 | opiect B: (Armass = 2.1)

*Object C: {grade = 0.7), {nslots = 2} *Object C: {grade = 0.7), {nslots = 2)

*Object K: (grade = 0.8), (nslots = 3)

*Object L: {grade = 0.7), (nslots = 4}

*Object M: {grade = 0.7), {nslots = 2)




THE SCHEDULER

NIGHT MANAGING

» “Static” part of the night is optimized
» A dynamic algorithm reacts in real time

» Actual automation, TIO will not need to intervene unless something goes
wrong

» The algorithm is summarized in the “Next OB” function

LAURA.ASQUINI@QINAF.IT NEAPLES, 25/06/24



Multple call
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Updating of
local db

Delay / advance

On time
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Failed obs
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Multple call
check

Completed/failed status

Updating of
local db

Delay / advance

On time

Presence of B
Failed obs

Find next ob A___,,.---"“"""'.LJnsuccessful
- <+
in schedule

/ Successful

Successful

IR Weather

e
i Good —

" substitute

P2 database




THE SCHEDULER

WARNINGS

» Talking to a machine: your word is its law
» Overbooking is bad
» Scientific priority will have the last word

» We will all have to deal with our internal gto: shoot your shots carefully!

LAURA.ASQUINI@QINAF.IT NEAPLES, 25/06/24



THE SCHEDULER

THE IMMEDIATE FUTURE

» Real life testing in September (la Silla)
» A few housekeeping/troubleshooting features to be added

» We do listen to user feedback!

LAURA.ASQUINI@QINAF.IT NEAPLES, 25/06/24



THE SCHEDULER

THE IMMEDIATE FUTURE

» Real life testing in September (la Silla)
» A few housekeeping/troubleshooting features to be added

» We do listen to user feedback!

THANK YOU!

LAURA.ASQUINI@QINAF.IT NEAPLES, 25/06/24



THE SCHEDULER
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THE SCHEDULER
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TRACSS: THE NEW SCHEDULING SYSTEM FOR SOXS

GOALS AND REQUIREMENTS

» Full automation of the scheduling process
» Providing a schedule of observable targets

» Optimization of the observation quality and time
at the telescope

» Reliable automated decisions for management
of unforeseen events

» Operation tracking

» Flexibility
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TRACSS: THE NEW SCHEDULING SYSTEM FOR SOXS

KEY CONCEPT:

Observing Blocks (OBs) are the smallest unit for astronomical observations, containing all
the information needed to carry it out (coordinates, exposure time, instrument setup...)

The scheduler will work with four main types of OBs:
» Follow Up OBs (High priority - SOXS)
» Classification OBs (Low priority - SOXS)
» ESO OBs (High priority)
» Urgent OBs (Highest priority - SOXS)



night_array

+—>

Night starts (time) 5 mins Night ends (time)

Airmass plot and corresponding observability array

100
125
150
175

200

Altitude [degrees]

225
250

275

300
0 0 0 Q,Q QQ QQ Q,Q QQ
g% oY eV AV @Y% @Y% ®° @

Time from 2000-06-15 [UTC




h:
=1.7, 0 = lat

()bser\'at()lj')

P =—
T h(z

requested
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TRACSS: THE NEW SCHEDULING SYSTEM FOR SOXS

SCHEDULING ALGORITHM - PRIORITY SCHEDULER

» Priority scheduler, built-in scheduler in
ASt ro p I an Airmass vs time for a schedule

» Sorts targets by priority, finds for each one the
best time of observation

Lacks the objective of making complete use of
the night

Computationally demanding

» Used for Follow Up targets and ESO proposals



night_array night_array

G fofofo o i+ o[oo[o[i[a[i[+[o[o[1] 2) [[[+[6lololo[i [ o[o o o[ 1 1 i o]o]1

Select 10
observable
objects

*Object A: {grade = 0.8}, {nslots = 3} *Object A: {grade = 0.8}, {nslots = 3} *Object A: {Airmass = 1.7}

*Object B: {grade = 0.7}, {nslots = 4} *Object B: {grade = 0.7}, {nslots = 4} *Object B: {Airmass = 2.1}

*Object C: {grade = 0.7}, {nslots = 2} *Object C: {grade = 0.7}, {nslots = 2} SO *Object C: {Airmass = 1.2}

night_array

3) GLLLeleilloleolo iAo o %

*Object K: {grade = 0.8}, {nslots = 3}
*Object L: {grade = 0.7}, {nslots = 4}

*Object M: {grade = 0.7}, {nslots = 2}




Distribution of events vs delta airmass

BN Priority
Manual
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TRACSS: THE NEW SCHEDULING SYSTEM FOR SOXS

STRESS TESTING THE ALGORITHM

» Summer nights

» Gross overbooking (an average of 11/day High Priority targets with exposure
of about 40 minute)

» Randomized weather conditions (based on published ESO data)

» Further "delays” every 2-3 days



Distribution of events vs delta airmass Distribution of events vs delta airmass (post next ob)

SR Priority BN Priority
GGF GGF

4| 2
< c
v o
> >
w V)
S 5
-

i o
£ o
E ¢
= S
-~ 2

80% 80%
90% 0%
95% 95%

Total Cumulative Total Cumulative

Cumulative
Cumulative

-1.50 -1.25 -1.00 -0.75 -0.50 -0.25
Delta Airmass

Delta Airmass




Distribution of events vs deita airmass Distribution of events vs delta airmass (post next ob)

o SERNEY BN Priority
GGF GGF

£ 9
o -
< LV
v -
- (VS
b 5
-—

] ]
. 2
= =
> -
< -

80% — B0%
90% — Q0%
95% — 059%
Total Cumulative (] Total Cumulative

Cumulative
Cumulative

-1.25 -1.00 -0.75 -0.50 -0.25

Delta Airmass Delta Airmass
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s/ The Operator 1

:

* SOXS
@ S Opened Night: 13-09-2023 | 02-10-2023 14:24:17 UTC e

CHEDULER

Air Temp.(2m)[°C] 10.8 Wind Speed(10m)[m/s] 19.2 Wind Dir.(10m)[deg] 39 Rel. Hum.(2m)[%] 31 Bar. Press.(2m)[hPa] 766.5

E Show Logs Seeing["] NotAvailable Dew Temp.(2m)[°C] -3

Visitor Execution Sequence

NEXT OB

Currently in VES

ID Type Target Ra Dec Obs. Start Obs. End Status Max. Seeing Actions

7574 CLASSIFICATION AT2022nyr 16h16m28.32s -65d38m33s 0.8 RETRY

@ Changelog v0.194

Copyright © SOXS Consortium 2020



,M\ : ‘%1 U
s SOXS Scheduler Scheduler Daemon
Enable BOB Start Check status
autofetch night current OB
Wake up

Fetch
first OB Next OB

> N checks Check trigger
Observe \ Perform mods if needed time’ sched ule
O B Bob AutofetCh/manUa, Foter N ext O B 10 Close to finish Not close to finish
etc

\

in VES '
Usual Abort Irigger
NEXT OB
tasks OB Add second
OB VES

Slee
Try Do not/Do P

I
I
I
again try again I .
now I Daemon info
I
I
/

Update
Ask for
\ELRIELLY
schedule
fetch
update

Daemon info Current schedule
Next trigger time
/7

’_______—

/7

\---------f




