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The sun never rises on the GROWTH
network of telescopes! An international
project exploring transient cosmic events.
Led by @caltech, funded by @NSF PIRE
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https://twitter.com/GrowthPire
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Palomar / PTF, ZTF team

Gemini-North
Keck

Nordic Optical telescope (NOT)/2.6m
Telescopio Nazionale Galileo (TNG)/3.6m
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Expanded Very Large Array
Giant Metre-Wave Radio Telescope

http://www.ncra.tifr.res.in/ncra ttp://growth.caltech.edu/observatories.htm
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ZTF
Discovery
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GROWTH Network: 1. Palomar Observatory
Caltech (USA)

4,5 2. Table Mountain Observatory
123 / Pomona College (USA)
\ @ 3. Mount Laguna Observatory
\ : San Diego State University (USA)
‘."-"‘-_ 4. Gemini North Observatory

e NOAO (USA) - Mauna Kea
’ SIS ANG: 5. W. M. Keck Observatory
Caltech (USA)
6. Murikabushi Observatory
Tokyo Tech University (Japan)
7. Lulin One-meter Telescope
National Central University (Taiwan)
8. Himalayan Chandra Telescope
Indian Institute of Astrophysics (India)
9. Giant Metrewave Radio Telescope
NCRA (India)
10. IUCAA Girawali Observatory
IUCAA (India)
11. WISE Observatory
Weizmann Institute (Israel)
12. Stella Observatory
Humboldt University (Germany)
13. Nordic Optical Telescope
Oskar Klein Centre (Sweden)
14. Swift Satellite (Ultraviolet and X-ray)
NASA (USA)
15. Expanded Very Large Array (Radio)
NRAO (USA)
16. Fenton Hill Observatory
Los Alamos National Laboratory (USA)
17. Discovery Channel Telescope
University of Maryland/JSI (USA)

+ University of Wisconsin-Milwaukee

Credit: Image courtesy Mansi Kasliwal/Caltech




Palomar 1.2m +
47 deg”2 FoV camera

3750 deg”2/hour
R~20.4 mag. (30 sec)

Read-out time: 10 sec
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http://growth.caltech.edu/science-questions.html
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Merging Neutron Stars
Emit Gravitational Waves
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GW150914
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http://sci.esa.int/gaia/58547-light-curve-of-binary-microlensing-event-detected-by-gaia/

2017/02/22 GROWTH Project / R. Itoh



GRFWTH S #AN A

IR 7E D ERRA S
A— )L THDEFHKIF R BN
or ELRIFEDN AT

FE AR DB ETERZ J l.
g&ﬁﬁ My Hi-Res

AUDIO

wiki TOERFERENY #6

FEMICIZBEBNIZHRA/T—vIILTESHLIIC..

2017/02/22 GROWTH Project / R. Itoh




s i ol A
Global Relay of Observatories Watching Transients Happen -

254K from BESA

We plan to develop “Event Broker”
— Allocates targets/areas to the telescopes

— Should be completely automated

because the GW source may show short-GRB-like aftetgtom———— =

But observatories in Japan are often have clouds...
When we arrange the follow-up observations,
visibility, sensitivity and weather should be considered

To sleep without worrying the weather,
we need an automatic weather recognition system.

=It will avoid a mis—arrangement of observations
=1[t may be useful for the other observatories in Asia. A G

Dept. of Physics, I¥okyo Institude of Technology Date/Time: 2015/08/06 23:46:00 JST
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RAW Image Recognized by Human Predicted

partially cloudy night
without the-moon

B R4 5 &Deep LearningZz AL =22
TFRERLG[RF A =TRF.
B JOMNATOENEEIL
> BEXIE (82.7 %)
> RULVE (84.9 %)
> H (20.1%)

25K from BEIA

| R DD
2017/02/22 GROWTH Project / R. Itoh INSFL iﬁ“ﬂ el



2017/02/22

GROWTH Project / R. Itoh

HBEIAT 5L

 Summer Research Program

* Graduate/Posdoc Exchange
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http://growth.caltech.edu

Twitter handle is: @GrowthPire
Facebook is: www.facebook.com/growthpire
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