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Motivations

Typical Scenario:
Everyone observes the highest probability region.
Early (or entire) kilonova is missed @®




Motivations
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How to Avoid Unnecessary Overlap in EM Searches?

J

Desired Scenario:

Resources are put to good use to cover more of the
probability region.

Early (or entire) kilonova is found! ©
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e Web Based application (recent facelift)
o User interface+REST API

O ALADIN visualization interface (does not require

account)
o  Web page querying and submitting for:

m Instruments, Pointings

° any submission requires Account registration

e API

o Account Registration is required

o  Fully documented with multiple python
examples

o Endpoint suggestions?

o python APl wrapper coming soon (gwtm api)

"TM Home GW Events QueryPages v Submit Pages ~ Documentation ~

Login Register

IGWN 04 Countdown: 41d 1h 11m 39s

Gravitational Wave Treasure Map

Welcome! The Treasure Map is designed to help coordinate electromagnetic
followup of gravitational-wave (GW) events. It allows observers to easily report
their planned and executed observations in search of counterparts to GW
events, and to query the reports of other observers, in a programatic way. The
goal is to enable coordination between observatories in order to minimize
unnecessary overlap in these searches, and find the counterpart as quickly and
as efficiently as possible.

Please register for an account, so that you can programatically query the
Treasure Map. For more details on how to use the Treasure Map see our User
Guide.

Visualization

 Visualize GW alert contours

* Submit your follow-up pointings

» Collaborate with the counterpart
search community

* Analyze follow-up

Please direct any general inqueries to lair Arcavi. If you use the Treasure Map in your research,
please cite the Treasure Map paper in addition to the circulars and/or papers of the teams
whose pointing information you use.

Images from GW190814

Explore all GW alerts m



https://github.com/TheTreasureMap/gwtm_api
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REST API

. Ultimately, the primary

strength of this tool
o  GET/POST/UPDATE pointing
information
s DOl requests
o  GET Instrument
s Footprints
o  GET/POST Convolved Galaxies
o  GET MOC files
e Fully Documented on the website
with ipython notebook tutorials
available.

API Endpoints:
Pointings
instructions
Usage
/api/v0/pointings Pyt hon Exa mp le
Parameters

.

api_token=abcdefghijkl
graceid=gid1

« instrument=inst1
« instruments=[inst1, inst2, inst3...]

.

o Can be a list of instrument ids or a list of instrument
names
id=id1
ids=[id1, id2, id3...]

* status=status?
« statuses=[statusT, status2...]

o status are and
completed_after=datetime1

completed_before=datetime1

« planned_after=datetime1
* planned_before=datetime1

o All datetimes should be in %Y-%m-%dT%H:%M:%S.

e.g. 1991-12-23T19:15:11
user=user1
o Can be user id, or username, or user's 'firstname

lastname’

« users=[userT, user2...]
Notes

o Can be a list user ids, list of usernames, or a list of
user's 'firstname lastname'

import requests
BASE = "http://treasuremap.space/api/ve"
TARGET = “pointings"

API_TOKEN = “-your-verified-account-api-token-"

json_params = {

}
url = "{}/{}".format (BASE, TARGET)
r = requests.get(url=url, json=json_params)

print(r.text)




GW Treasure Map

In development is a python API
wrapper

Will full encompass all APl endpoints
for the GWTM in an easier to
manage python library

https://github.com/TheTreasureMap/gwtm api
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gwtm_api

A python wrapper for the . In order to interact with the web API, you will need to
an account with the GWTM. Once verified you will recieve an API_TOKEN to pass into all api endpoints.

git clone https://github.com/TheTreasureMap/gwtm_api.git
cd gwtm_api
conda create -n gwtm python=3.10
source activate gwtm
python -m pip install -r requirments.txt
python -m pip install -e .
Pointings:
Full api documentation with detailed examples can be found at

Get

import gwtm_api

pointings = gwtm_api.Pointing(graceid="GW190814", instruments=["ZTF"], api_token=API_TOKEN)

Post

Submit single, or list of gwtm_api.Pointing objects.

import gwtm_api

p = gwtm_api.Pointing(


https://github.com/TheTreasureMap/gwtm_api

GW Treasure Map

REST API

o ldeal use case
o  Team A submits their
planned observations
Team B queries Team A’s
observation strategy via
the API, and plans their

search around Team A,
while also submitting to
the Treasure Map
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Gravitational Wave Localization and Pointings: GW190426_152155 [GraceDB]

Visualization: Z;i';”?e”:f;ymuzﬁ iszmm
e Interactive ALADIN ‘ ‘ ' " Follow-Up
o (BIL, Color Maps, Scroll, 2 n::tmmems
Zoom) & M SwittXRT
@ W swift/uvoT
e Toggle 90/50 contours and BB ore coversoe
instrument footprints < Ny
e Filter pointings Sources

o (date, range, completed,

n m Galaxies
ﬂ m XRT Sources

planned, etc)
e Overlay source info:

o Convolved Galaxies
o Known XRT sources

Pointing Status Al b4
o CO]nC]dent TranS1entS (coming Date range (days since Time of Signal): 0.210 - 1.260

soon)




GW Treasure Map

Visualization: Galaxy or Source Information
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2MPZ
J00544651+5108434 gal
Score: 0.00268

RA, DEC: 13.6938 51.1454

Other Information:
P_host: 2.68e-3

P_GW: 1.17e-4
LiLtot: 1.71e-5
P_distOK: 6.19e-3
Completeness: 0.69
Mag: 11.227
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Coverage Calculator

e C(alculates the follow-up T - iy
coverage of the GW localization s ” e
over time. ¥ o G

e Can limit the coverage 5 Y
calculation based on: g g

o Instruments, wavelengths, é_ 10 2000 2
depths, etc g
§ 00 T I s s 1" s 18 0
Hours since GW TO
Instrument| Nothing selected -~ |Band| Nothing selected ~ Depth Depth Unit
Nothing selected ~ Approximate Yes -

Calculate

—
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Instruments Reporting

e Highlighted Results from O3

reported
o ~27,000 completed pointings
reported for O3

Swift X-ray Telescope 7803
Swift Ultraviolet/Optical Telescope 6625

Gravitational-wave Optical Transient Observer

(GOTO-4 prototype) 2714
ZTF 2586
Swope 1011
MLS10KCCD-CSS 980
Sinistro 728
Thacher ACP Camera 337
Nickel Direct Camera 315
J-GEM/Subaru/Hyper Suprime-Cam 240
Katzman Automatic Imaging Telescope 213

MMTCam 119
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Gravitational Wave Events

e Currently =

Type something in the input field to search the table for GW Event Names or Classifications:

o We have all events from O3 ingested ...

o Listening to O4 test alerts from

Alert

IGWN
m We are urging any and all teams —
who have configured their
schedulers for O4 test alerts to e

incorporate pushing test pointings to ...
the TM via the API

—

~ Role Test

alization

Classification

BNS: (100.0%)

BNS: (100.0%)

BNS: (100.0%)

BNS: (100.0%)

BNS: (100.0%)

BNS: (100.0%)

BNS: (100.0%)

Retracted

Distance (Mpc)

125.96 +/- 43.96

168.89 +/- 46.81

15152 +/- 45.04

108.98 +/- 29.86

79.16 +/-18.14

93.64 +/- 23.71

677 +/-17.76

# Pointings

=) =) =) =3 =) =3 =) =)




GW Treasure Map: What’s next for O4

e Future Implementations
o Manage localized candidates for follow-up
m APl endpoint to GET candidate information
e TNS, or User submission...
o Other localized candidates
m GRB/Neutrinos
e Incorporate with coincident GW event
o Scheduling suggestions
m Provide observers with unobserved areas to tile/search with a given
instrument footprint
e Community feature suggestions
o We want to hear from our users as 04 is impending

—
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* Main Takeaway:

This utility is only as strong as its user base

- Any Questions?

sdwyatt@uw.edu

—
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