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We keep you in the dark.

Focus on variability, especially:

Extrasolar planets

Supernovae /
Dark Energy

Solar system objects
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Nine one meters deployed

CTIO



1m Instrumentation

Imaging

At CTIO:
SINISTRO

Elsewhere:
SBIG
., Imagers

SINISTRO
1st light

*  Sinistro: 26.4’ x 26.4’, 0.389”/pixel.
Fairchild CCD486, backside illuminated.
21 position filter wheel, photometric shutter.
16 Mpix; 4 Mpix/s readout at ~10 e-/pix

Spectra

One at each 1m site (6
total), can be fiber-fed

Coming late 2014:
Network Robotic

Echelle Spectrograph: (2.58" per fiber width) by
(NRES) two 1m .teleslcopes and

. . ThAr calibration source
High-resolution
(R~53,000), precise
(< 3 m/s), optical Will double the radial velocity planet-vetting capacity in
(380-860 nm) the US and achieve accuracy better than 3 m/sto V =12
echelle

NSF funded. Prototype is Sedgwick 0.8m
spectrographs



Designed for supernovae

R~400 covering 325nm -- 1000nm in

one pointing (cross dispersed). -
pointing (cr spersed) One on each 2m: Faulkes North and South

Can go down to V~20 mag with S/N=10  Spectrographs are in regular nightly operation.
In 1 hour Pipeline reduces data, types SN 40s after readout.

Palomar Transient Factory At discovery
— When spectroscopically identified

LaSilla/QUEST

Built by Dave Sand and engineers at LCOGT ~10 10

Supernova phase relative to B—-band maximum light




0.4m telescopes

For commercial, science, and
educational use.

Up to 24 total, deployed in clusters of
2-4 at each site, contingent on funding

Phase 1: testing of a
single 0.4m at CTIO

Phase 2: deployment of
4 more 0.4m

Phase 3: deployment of
10 more 0.4m



All LCOGT telescopes scheduled by the network scheduler.

New GUIs, APIs for scheduling telescopes. User documentation, feedback
system in place.

All 1m data served by IPAC.

2m telescopes upgraded to new network Telescope Control System, including
new guiding, acquisition routines.

Three Key Projects started: Supernovae (Pl: Howell), Microlensing (Pl: Street),
AGN Reverberation mapping (Pl: Horne).

Network is open to external users (i.e. site partners and collaborators).

Continued commissioning of FLOYDS.

SINISTRO roll-out to other sites besides CTIO.



All 11 telescopes scheduled by automated

scheduler that solves an optimized whole-
network schedule in seconds.

Las Cumbres Observatory Global Telescope Network

Past 24 hours

5:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 '

Siding Spring

2mo0 .

1mOA AN R AR e [
1mOB NI N iEm = =
Sutheriand

1mOA |y gy MEmR AR
1mOB B | D WA S U M
1mMOC |1 0 Y N O | (N | )
McDonald
1mOA B N
Cerro Tololo
1MOA

TmOoB l

1mOC I
Halecakala

2mo S —

24 hour:

Next

5:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 1

Siding Spring
2mi

TmMOA

1mOB i
Sutherland
1mOA

1mOB

1mOC
McDonald
1MmOA

Cerro Tololo
1MOA

TmMmOoB

1mOC
Haleakala

2mi

Molecule id: 508073469 Type: EXPOSE Priority: 3 Block id: 199842300 Tag ld: SCICOLLAL
User |ld: andy. howe Proposal: KEY2014A003 Group: FSN103448 Instrument: h7s Fliters: P
Exposure time: 300 Exposure count: 2 Status: compieted Tracking #: 0000045852 Request #: Q00011839
Dlock start: 20149060371 7:045:00 Diock end: 2014Q90GO03MT17:38:40 Site: oot Observatory: dome Telescope: 1m0a

Alrmass: - Molecule astart: 2014 0C09M 17 2652 Molecule end: 201400 023M1 72722
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Other facilities used by the Key Project

Survey Facilities
=G Palomar 48 (search)
LSQ La Silla Schmidt
Skymapper 1.3m Skymapper telescope

17% of the time on three 4 sqg. deg. 1.6m

KMTnet telescopes for SN Survey.

Also: KAIT, Gaia

Telescope (rrlf) Purpose
NTT 3.6 PESSTO optical and NIR spectra
Keck 10 High and low resolution spectroscopy
Gemini 8 Low resolution optical and NIR spectroscopy
Magellan 6.5 IR spectroscopy

Salt 9.2 Low resolution spectroscopy



Supernova Key Project

LCOGT time over 3 years:

1m time: 1030 hours / semester
2m time: 250 hours / semester
Build a sample of 450 supernovae to:

1. Observe supernovae soon after explosion to search for signs of
their progenitors

2. Measure Dark Energy

3. Do statistical population studies

4. Build the first statistical samples of exotic SNe

5. Obtain optical light curves and spectroscopy in support of UV
observations, IR imaging and spectroscopy, host galaxy studies,

high resolution spectroscopy, and late-time spectroscopy with large
telescopes.



Cao et al. 2013

Daily spectra and lightcurves from | 39 dMagelan/FRE
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Valenti et al. 2014

Can get spectra soon after explosion.

Shock cooling measured with
FLOYDS (green points), reveals the
progenitor of SN 2013ej was a red
supergiant with R=450-600 Ro!
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Graham et al. 2013.

A “SN impostor” from 2009. Turned out

to be an explosion from a Luminous

Blue Variable like eta-Carinae.

All data from LCOGT
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Home | Favorites | View object:
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Home | Favorites | View object:

Scheduling

Target Type Cadence Instrument Exposures Start End Reminder Comments
PSN225501 Phot 3d Sbig B 2x60s 2014-05-28 Ongoing 2014-06-04
V 2x60s 23:07:49 23:07:49
g 2x60s by iair
r 2x60s
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frpe B COJ
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) o © : I . i B ELP
7 - a , "4 l 5 W oGC
2
. ', ; . e ’ ' ’ . Continue Sequence
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LSQ14bjh Phot 7d Sinistro B 2x300s 2014-05-08 Ongoing 2014-06-04
IPTF14afz V 2x200s 18:42:59 23:10:08
g 2x300s by iair
r 2x200s
i 2x200s
- W coJ
19 3 i W cP1 Stop Sequence
1€ : § LSC
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20 i ~ W OGG
3 \ \ Continue Sequence
~ and display new reminder in
20 15 10 0 3 S 0 7 |days
Days Ago Hours From Now
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| For more see Brown et al. 2013
LCOGT has nine

robotic one meters Las Cumbres Observatory Global Telescope Network

deployed arOund the Brown, T.M., Baliber, N.!, Bianco, F.B.?, Bowman, M., Burleson, B., Conway, P., Crellin,

World W|th |magers M., Depagne, I:J.:‘, De Vera, J., Dilday, B., Dragomir, D., Dubberley, M., Eastman, J.D.,
Elphick, M., Falarski, M., Foale, S., Ford, M., Fulton, B.J.*, Garza, J., Gomez, E.L.,

The netWOrk SChedUler Graham, M., Greene, R., Haldeman, B., Hawkins, E., Haworth, B., Haynes, R., Hidas, M.,
Hjelstrom, A.E., Howell, D.A., Hygelund, J., Lister, T.A., Lobdill, R., Martinez, J.,

Mullins, D.S., Norbury, M., Parrent, J., Paulson, R., Petry, D.L., Pickles, A., Posner, V.,

IS operatinal. High

reSO|Ut|Oﬂ Rosing, W.E., Ross, R., Sand, D.J.%, Saunders, E.S., Shobbrook, J., Shporer, A.7, Street,
_t h d R.A., Thomas, D., Tsapras, Y., Tufts, J.R., Valenti, S., Vander Horst, K., Walker, Z.,
Speclrograpns an White, G., Willis, M.

better lmagers are Las Cumbres Observatory Global Telescope Network, 6740 Cortona Dr. Suite 102, Goleta,
coming. CA 93117, USA

There are two robotic
2m telescopes with
imagers and FLOYDS

spectrographs. o
We’re taking nightly t N,

spectra and
lightcurves.

e



8/9 one meters can’t
do most IPTF targets

Last week of May 2014
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