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ABSTRACT

This Supplement provides supporting material for Abbott et al. (2016a). We briefly summarize past electromag-
netic (EM) follow-up efforts as well as the organization and policy of the current EM follow-up program. We
compare the four probability sky maps produced for the gravitational-wave transient GW 150914, and provide
additional details of the EM follow-up observations that were performed in the different bands.
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1. PAST AND PRESENT FOLLOW-UP PROGRAM

The first gravitational-wave (GW)-triggered electromag-
netic (EM) observations were carried out during the
2009-2010 science run of the initial LIGO and Virgo detec-
tors (Abadie et al. 2012b), featuring real-time searches for un-
modeled GW bursts and compact binary coalescences (CBCs;
Abadie et al. 2012b,a). GW candidates were identified—
typically within 30 minutes—and their inferred sky locations
were used to plan follow-up observations with over a dozen
optical and radio telescopes on the ground plus the Swift satel-
lite (Gehrels et al. 2004). Tiles were assigned to individual fa-
cilities to target known galaxies that were consistent with the
GW localizations and that were within the 50 Mpc nominal
binary neutron star (BNS) detectability horizon. Eight GW
candidates were followed up. Though none of the GW can-
didates were significant enough to constitute detections and
the EM candidates found were judged to be merely serendipi-
tous sources (Evans et al. 2012; Aasi et al. 2014), the program
demonstrated the feasibility of searching in real time for GW
transients, triggering follow-up, and analyzing GW and EM
observations jointly.

The present program of follow-up of gravitational-wave
candidates involves a large number of facilities and observer
teams. Instead of centrally planning the assignment of tiles
to facilities, we have set up a common EM bulletin board
for facilities and observers to announce, coordinate, and vi-
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sualize the footprints and wavelength coverage of their ob-
servations. The new program builds on the Gamma-ray Co-
ordinates Network (GCN)' system that has long been estab-
lished for broadband follow-up of gamma-ray bursts (GRBs).
We distribute times and sky positions of event candidates via
machine-readable GCN Notices, and participating facilities
communicate the results of observations via short bulletins,
GCN Circulars. A key difference is that GRB Notices and
Circulars are instantly public, whereas GW alert Notices and
follow-up Circulars currently are restricted to participating
groups until the event candidate in question has been pub-
lished. After four high-confidence GW events have been pub-
lished, further high-confidence GW event candidates will be
promptly released to the public.

2. COMPARISON OF GRAVITATIONAL-WAVE SKY
MAPS

In the main Letter (Abbott et al. 2016a), we introduced four
GW sky maps produced with different methods: cWB (Kli-
menko et al. 2016), LIB (Lynch et al. 2015), BAYESTAR
(Singer & Price 2016), and LALInference (Veitch et al. 2015).
cWB and LIB treat the GW signal as an unmodeled burst;
BAYESTAR and LALInference assume that the source is a
CBC. The LALInference sky map should be regarded as the
authoritative one for this event. Table | shows that the areas of
the 10%, 50%, and 90% confidence regions vary between the
algorithms. For this event, cWB produces smaller confidence
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Table 1. Description of Sky Maps 2003, 75keV-1 MeV) . No significant signals were detected,

setting upper limits on the hard X-ray fluence at the time

Area® Comparison® of the event (Savchenko et al. 2016). Data from the six-

10% 50% 90% 6OuL® cWB LIB BSTR LALInf  spacecraft, all-sky, full-time monitor IPN, (Odyssey—-HEND,

cWB 10 100 310 43t§ _ 190 180 230 Wind—Konus, RHESSI, INTEGRAL-SPI-ACS, and the Swift—
LIB 30 210 750 45t 055 — 220 300 BAT”) revealed no bursts around the time of GW 150914 apart

BSTR 10 90 400 4572 064 056 — 360 from the weak GBM signal (K. Hurley et al. 2016, in prepa-

LALInf 20 150 630 465 060 0.57 090 — ration).

@ Area of credible level (deg?). Note that the LALInference area is consistent The Fermi Large Area Telescope (LAT), MAXI, and Swift
with but not equal to the number reported in Abbott et al. (2016b) due to searched for high-energy afterglow emission. The LIGO lo-
minor differences in sampling and interpolation. calization first entered the Fermi LAT field of view (FOV) at

bFidelity (below diagonal) and the intersection in deg® of the 90% confi- 4200 s after the GW trigger and was subsequently observed in
dence regions (above diagonal). its entirety over the next 3 hr and every 3 hr thereafter at GeV

©Mean and 10% and 90% percentiles of polar angle in degrees.

regions than the other algorithms. While cWB produces rea-
sonably accurate maps for typical binary black hole (BBH)
signals, it can systematically misestimate the sizes of large
confidence regions (Essick et al. 2015). The other algorithms
are self-consistent even in this regime. Only the LALInfer-
ence results account for calibration uncertainty (systematic er-
rors in the conversion of the photocurrent into the GW strain
signal). Because systematic errors in the calibration phase af-
fect the measured arrival times at the detectors, the main effect
is to broaden the position uncertainty relative to the other sky
maps.

Table 1 also shows the intersections of the 90% confidence
regions as well as the fidelity F'(p,q) = [ /pqdQ € [0,1]
between the two maps p and q. All these measures show that
the sky maps are similar but not identical. Typically, this level
of quantitative disagreement is distinguishable by eye and has
been observed in large simulation campaigns (Singer et al.
2014; Berry et al. 2015; Essick et al. 2015) for approximately
10%-20% of the simulated signals. This even includes the
bi-modality of LIB’s Ay, distribution (see the inset of Fig. 2
of the main paper), which is associated with a degeneracy be-
tween sky location and the handedness of the binary orbit pro-
jected on the plane of the sky. Similar features were noted for
BNS systems as well (Singer et al. 2014).

3. GAMMA-RAY AND X-RAY OBSERVATIONS

The Fermi Gamma-ray Burst Monitor (GBM; Meegan
et al. 2009), INTEGRAL (Winkler et al. 2003), and the In-
terPlanetary Network (IPN; Hurley et al. 2010) searched
for prompt high-energy emission temporally coincident with
the GW event. Although no GRB in coincidence with
GW150914 was reported, an offline analysis of the Fermi
GBM (8keV-40MeV) data revealed a weak transient with
a duration of ~ 1s (Connaughton et al. 2016). A simi-
lar analysis was performed for the instruments on board IN-
TEGRAL (Winkler et al. 2003), particularly the spectrom-
eter’s anticoincidence shield (SPI-ACS, von Kienlin et al.

energies (Ackermann et al. 2016). The entire region was also
imaged in the 2-20keV X-ray band by the MAXI Gas Slit
Camera (Matsuoka et al. 2009) aboard the International Space
Station from 86 to 77 minutes before the GW trigger and was
re-observed during each subsequent ~ 92 minute orbit (N.
Kawai et al. 2016, in preparation). The Swift X-ray Telescope
(XRT; Burrows et al. 2005) followed up the GW event start-
ing 2.25 days after the GW event, and covered five tiles con-
taining eight nearby galaxies for a total ~0.3 deg? area in the
0.3—10keV energy range. A 37 point tiled observation of the
Large Magellanic Cloud was executed a day later. The Swift
UV/Optical Telescope (UVOT) provided simultaneous ultra-
violet and optical observations, giving a broadband coverage
of 80% of the Swift XRT FOV. Details of these observations
are given in Evans et al. (2016).

4. OPTICAL AND NEAR-IR OBSERVATIONS

The optical and near-infrared observations fell into roughly
two stages. During the first week, wide FOV (1-10deg?)
telescopes tiled large areas to identify transient candidates,
and then larger but narrower FOV telescopes obtained clas-
sification spectroscopy and further photometry. The wide
FOV instruments included DECam on the CTIO Blanco tele-
scope (Flaugher et al. 2015; Dark Energy Survey Collabo-
ration et al. 2016), the Kiso Wide Field Camera (KWFC, J-
GEM; Sako et al. 2012), La Silla QUEST (Baltay et al. 2007),
the Global MASTER Robotic Net (Lipunov et al. 2010), the
Palomar 48 inch Oschin telescope (P48) as part of the inter-
mediate Palomar Transient Factory (iPTF; Law et al. 2009),
Pan-STARRSI1 (Kaiser et al. 2010), SkyMapper (Keller et al.
2007), TAROT-La Silla (Boér et al. 1999, node of the TAROT-
Zadko-Algerian National Observatory-C2PU collaboration),
and the VLT Survey Telescope (VST@ESO; Capaccioli &
Schipani 2011, GRAvitational Wave Inaf TeAm, Brocato et
al. 2016, in preparation) in the optical band, and the Visi-
ble and Infrared Survey Telescope (VISTA@ESO; Emerson

2 INTEGRAL’s coded-mask imager (IBIS, Ubertini et al. 2003,
20-200keV) was pointed far outside the GW localization region.

3 The Swift Burst Alert Telescope did not intersect the GW localization at
the time of the trigger

4 ESO proposal ID:095.D-0195,095.D-0079
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et al. 2006)° in the near infrared. They represent different
classes of instruments ranging in diameter from 0.25 to 4 m
and reaching apparent magnitudes from 18 to 22.5. About
one-third of these facilities followed a galaxy-targeted obser-
vational strategy, while the others tiled portions of the GW
sky maps covering 70-590 deg?. A narrow (arcminute) FOV
facility, the 1.5 m EABA telescope in Bosque Alegre operated
by the TOROS collaboration (M. Diaz et al. 2016, in prepa-
ration), also participated in the optical coverage of the GW
sky maps. Swift UVOT observed simultaneously with XRT,
giving a broadband coverage of 80% of the Swift XRT FOV.

A few tens of transient candidates identified by the wide-
field telescopes were followed on the 10 m Keck II telescope
(DEIMOS; Faber et al. 2003), the 2m Liverpool Telescope
(LT; Steele et al. 2004), the Palomar 200 inch Hale tele-
scope (P200; Bracher 1998), the 3.6m ESO New Technol-
ogy Telescope (within the Public ESO Spectroscopic Survey
of Transient Objects, PESSTO; Smartt et al. 2015), and the
University of Hawaii 2.2 m telescope (SuperNovae Integral
Field Spectrograph, SNIFS). The follow-up observations of
the candidate counterparts are summarized in Table 3 of the
main paper.

An archival search for bright optical transients was con-
ducted in the CASANDRA-3 all-sky camera database of
BOOTES-3 (Castro-Tirado et al. 2012) and the all-sky sur-
vey of the Pi of the Sky telescope (Mankiewicz et al. 2014),
both covering the entire southern sky map. The BOOTES-3
images are the only observations simultaneous to GW150914
available to search for prompt/early optical emission. They
reached a limiting magnitude of 5 due to poor weather condi-
tions (GCN 19022). The Pi of the Sky telescope images were
taken 12 days after GW150914 and searched for transients
brighter than R < 11.5 mag (GCN 19034).

5. RADIO OBSERVATIONS

The radio telescopes involved in the EM follow-up program
have the capability to observe a wide range of frequencies
with different levels of sensitivity, and a range of FOV's cover-
ing both the northern and southern skies (Tables 2 and 3 of the
main paper). The Low Frequency Array (LOFAR; van Haar-
lem et al. 2013) and the Murchison Widefield Array (MWA;
Tingay et al. 2013) are phased array dipole antennas sensi-
tive to meter wavelengths with large FOVs (=50 deg? with
uniform sensitivity for the LOFAR observations carried out
as part of this follow-up program; and up to 1200 deg? for
MWA). The Australian Square Kilometer Array Pathfinder
(ASKAP; Schinckel et al. 2012) is an interferometric array
composed of 36 12m diameter dish antennas. The Karl G.
Jansky Very Large Array (VLA; Perley et al. 2009) is a 27 an-
tenna array, with dishes of 25 m diameter. Both ASKAP and
VLA are sensitive from centimeter to decimeter wavelengths.

MWA started observing 3 days after the GW trigger with

5 ESO proposal ID:095.D-0771

a 30 MHz bandwidth around a central frequency of 118 MHz
and reached an rms noise level of about 40 mJy beam~! in a
synthesized beam of about 3’. The ASKAP observations used
the five-element Boolardy Engineering Test Array (BETA;
Hotan et al. 2014), which has an FOV of ~25deg? and
FWHM synthesized beam of 1’ — 3’. These observations
were performed with a 300 MHz bandwidth around a cen-
tral frequency of 863.5 MHz, from ~7 to ~14 days after the
GW trigger, reaching rms sensitivities of 1 — 3 mJy beam~*.
LOFAR conducted three observations from ~7 days to ~3
months following the GW trigger, reaching a rms sensitiv-
ity of ~2.5mJybeam~! at 145MHz, with a bandwidth of
11.9 MHz and a spatial resolution of ~50”. ASKAP, LOFAR,
and MWA all performed tiled observations aimed at covering
a large area of the GW region.

The VLA performed follow-up observations of GW150914
from =1 to ~4 months after the GW trigger®, and targeted se-
lected candidate optical counterparts detected by iPTF. VLA
observations were carried out in the most compact array con-
figuration (D configuration) at a central frequency of ~6 GHz
(primary beam FWHP of =9’, and synthesized beam FWHP
of 2212""). The rms sensitivity of these VLA observations was

~8-10 pJy beam 1.

Software: Astropy (Robitaille et al. 2013), HEALPix
(Gorski et al. 2005)
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K. S. THORNE’®, E. THRANE!!3, S. TIWARI'Z, V. TIWARI’', K. V. TOKMAKOV'%, C. TOMLINSON®®, M. TONELLI'®!9,
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H. YAMAMOTO!, C. C. YANCEY®3, M. J. YAP??, H. YU!?, M. YVERT’, A. ZADROZNY!!?, L. ZANGRANDO*?,
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(THE DARK ENERGY SURVEY AND THE DARK ENERGY CAMERA GW-EM COLLABORATIONS)

V. CONNAUGHTON?!3, E. BURNS?!4, A. GOLDSTEIN?!3216, M. S. BRIGGS?!'7, B.-B. ZHANG?'321° C. M. HUI?'®,
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(THE INTERMEDIATE PALOMAR TRANSIENT FACTORY (IPTF) COLLABORATION)
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A. VON KIENLIN???2, X. ZHANG??2, D. M. SMITH?32, T. CLINE??314 H. KRIMM?47:315
(THE INTERPLANETARY NETWORK)

F. ABE3'®, M. DoPP'7, K. Fusisawa’!'8, K. S. KAWABATA?'?, T. MOROKUMA3'7, K. MOTOHARA?!7, M. TANAKA32Y,
K. OHTA?!, K. YANAGISAWA??2, M. YOSHIDA3!?
(THE J-GEM COLLABORATION)

C. BALTAY???, D. RABINOWITZ?23, N. ELLMAN’23, S. ROoSTAMI??3
(THE LA SILLA-QUEST SURVEY)



SUPPLEMENT: LOCALIZATION AND BROADBAND FOLLOW-UP OF GW150914 11
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R.A.M.J. WUERS33*
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V. LIPUNOV?¥ | E. GORBOVSKOY?3, N. TYURINA3?®, V. KORNILOV33%, P. BALANUTSA33S, A. KUZNETSOV33,
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F. OLIVARES E.33%3° H. CAMPBELL3®Y, R. KOTAK?*, J. SOLLERMAN3'9, M. SMITH?®, M. DENNEFELD>¢!,
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(THE PESSTO COLLABORATION)

A. CWIEK''?, M. Cwi0K37?, L. MANKIEWICZ37!, R. OPIELA%7!, M. ZAREMBA37?, A. F. ZARNECKI""
(THE PI OF THE SKY COLLABORATION)

C. A. ONKEN?%135 R A. ScALz0?%135 B. P. SCHMIDT?*135 C. WoLF?%135 F. YuaNn20-135
(THE SKYMAPPER COLLABORATION)
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F. E. MARSHALL??, J. NOUSEK’?, P. O’BRIEN?72, J. P. OSBORNE?"?, D. PALMER?74, M. PERRI?°!-285 M. SIEGEL"?,
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M. BEROIZ®376 T. PENUELA®> 183 L. M. MACRI?”7, R. J. OELKERS?”7, D. G. LAMBAS?7®, R. VRECH?’8, J. CABRAL?8,
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N. R. TANVIR?72, K. WIERSEMA®"2, A. J. LEVAN?3Y, D. STEEGHS??, J. HIORTH?%?, J. P. U. FYNBO’%°, D. MALESANI?®?,
B. MILVANG-JENSEN?? D. WATSON?%?, M. IRWIN3?°, C. G. FERNANDEZ?%®, R. G. MCMAHON>°, M. BANERJI?%0,
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(THE VISTA COLLABORATION)

1LIGO, California Institute of Technology, Pasadena, CA 91125, USA
2Louisiana State University, Baton Rouge, LA 70803, USA
3Universit€1 di Salerno, Fisciano, I-84084 Salerno, Italy
4INFN, Sezione di Napoli, Complesso Universitario di Monte S.Angelo, I-80126 Napoli, Italy
5University of Florida, Gainesville, FL 32611, USA
6LIGO Livingston Observatory, Livingston, LA 70754, USA
TLaboratoire d’Annecy-le-Vieux de Physique des Particules (LAPP), Université Savoie Mont Blanc, CNRS/IN2P3, F-74941 Annecy-le-Vieux, France
8Albert-Einstein—Institut, Max-Planck-Institut fiir Gravitationsphysik, D-30167 Hannover, Germany
9Nikhef, Science Park, 1098 XG Amsterdam, The Netherlands
IOLIGO, Massachusetts Institute of Technology, Cambridge, MA 02139, USA
11Instituto Nacional de Pesquisas Espaciais, 12227-010 Sao José dos Campos, SP, Brazil
12INFN , Gran Sasso Science Institute, [-67100 L’ Aquila, Italy
13Istituto Nazionale di Fisica Nucleare, Sezione di Roma “Tor Vergata,” [-00133 Roma, Italy
14lnter—University Centre for Astronomy and Astrophysics, Pune 411007, India
15Inu:rnational Centre for Theoretical Sciences, Tata Institute of Fundamental Research, Bangalore 560012, India
16 University of Wisconsin-Milwaukee, Milwaukee, WI 53201, USA
]7Leibniz Universitdt Hannover, D-30167 Hannover, Germany
8 Universita di Pisa, 1-56127 Pisa, Italy
19INFN, Sezione di Pisa, I-56127 Pisa, Italy
2OAustralian National University, Canberra, Australian Capital Territory 0200, Australia
2l The University of Mississippi, University, MS 38677, USA
22 California State University Fullerton, Fullerton, CA 92831, USA
23 LAL, Univ. Paris-Sud, CNRS/IN2P3, Université Paris-Saclay, Orsay, France
24Chv:nnai Mathematical Institute, Chennai, India
25 Universita di Roma “Tor Vergata,” [-00133 Roma, Italy
265chool of Physics and Astronomy, University of Southampton, Southampton, SO17 1BJ, UK
2TUniversitit Hamburg, D-22761 Hamburg, Germany
28INFN, Sezione di Roma, 1-00185 Roma, Italy
29Albert-Einstein-Institut, Max-Planck-Institut fiir Gravitationsphysik, D-14476 Potsdam-Golm, Germany
3OAPC, AstroParticule et Cosmologie, Université Paris Diderot, CNRS/IN2P3, CEA/Irfu, Observatoire de Paris, Sorbonne Paris Cité, F-75205 Paris Cedex 13,
France
31Montana State University, Bozeman, MT 59717, USA
32 Universita di Perugia, 1-06123 Perugia, Italy
33INFN, Sezione di Perugia, 1-06123 Perugia, Italy
34European Gravitational Observatory (EGO), I-56021 Cascina, Pisa, Italy
35Syracuse University, Syracuse, NY 13244, USA
3GSUPA, University of Glasgow, Glasgow G12 8QQ, United Kingdom
37LIGO Hanford Observatory, Richland, WA 99352, USA
38Wigm;—:r RCP, RMKI, H-1121 Budapest, Konkoly Thege Miklés tt 29-33, Hungary
39NASA/Goddard Space Flight Center, Greenbelt, MD 20771, USA
40Columbia University, New York, NY 10027, USA
#IStanford University, Stanford, CA 94305, USA
CUniversita di Padova, Dipartimento di Fisica e Astronomia, I-35131 Padova, Italy
43INFN, Sezione di Padova, I-35131 Padova, Italy
4 CAMK-PAN, 00-716 Warsaw, Poland
4 University of Birmingham, Birmingham B15 2TT, United Kingdom
46Universitél degli Studi di Genova, I-16146 Genova, Italy
47INFN , Sezione di Genova, I-16146 Genova, Italy
“8RRCAT, Indore MP 452013, India
49Fa(:ulty of Physics, Lomonosov Moscow State University, Moscow 119991, Russia
SOSUPA, University of the West of Scotland, Paisley PA1 2BE, United Kingdom
51 University of Western Australia, Crawley, Western Australia 6009, Australia



SUPPLEMENT: LOCALIZATION AND BROADBAND FOLLOW-UP OF GW150914

52Department of Astrophysics/IMAPP, Radboud University Nijmegen, P.O. Box 9010, 6500 GL Nijmegen, The Netherlands
53 Artemis, Université Cote d’ Azur, CNRS, Observatoire Cote d’ Azur, CS 34229, Nice cedex 4, France
>*MTA Ebtvis University, “Lendulet” Astrophysics Research Group, Budapest 1117, Hungary
55Institut de Physique de Rennes, CNRS, Université de Rennes 1, F-35042 Rennes, France
56Washington State University, Pullman, WA 99164, USA
37 Universita degli Studi di Urbino “Carlo Bo,” I-61029 Urbino, Italy
SgINFN, Sezione di Firenze, I-50019 Sesto Fiorentino, Firenze, Italy
59University of Oregon, Eugene, OR 97403, USA
6OLaboratoire Kastler Brossel, UPMC-Sorbonne Universités, CNRS, ENS-PSL Research University, College de France, F-75005 Paris, France
61Astronomical Observatory Warsaw University, 00-478 Warsaw, Poland
62VU University Amsterdam, 1081 HV Amsterdam, The Netherlands
3 University of Maryland, College Park, MD 20742, USA
64 Center for Relativistic Astrophysics and School of Physics, Georgia Institute of Technology, Atlanta, GA 30332, USA
65 Institut Lumiere Matiere, Université de Lyon, Université Claude Bernard Lyon 1, UMR CNRS 5306, F-69622 Villeurbanne, France
66Laboratoire des Matériaux Avancés (LMA), IN2P3/CNRS, Université de Lyon, F-69622 Villeurbanne, Lyon, France
67Universitat de les Illes Balears, IAC3—IEEC, E-07122 Palma de Mallorca, Spain
%8 Universita di Napoli "Federico II’, Complesso Universitario di Monte S.Angelo, I-80126 Napoli, Italy
69Camadian Institute for Theoretical Astrophysics, University of Toronto, Toronto, Ontario M5S 3HS8, Canada
70Tsinghua University, Beijing 100084, China
7! Texas Tech University, Lubbock, TX 79409, USA
72The Pennsylvania State University, University Park, PA 16802, USA
73National Tsing Hua University, Hsinchu City, 30013, Taiwan R.O.C.
74Charles Sturt University, Wagga Wagga, New South Wales 2678, Australia
75University of Chicago, Chicago, IL 60637, USA
76Caltech CaRT, Pasadena, CA 91125, USA
"TKorea Institute of Science and Technology Information, Daejeon 305-806, Korea
78 Carleton College, Northfield, MN 55057, USA
79Université di Roma “La Sapienza,” I-00185 Roma, Italy
80University of Brussels, Brussels B-1050, Belgium
81 Sonoma State University, Rohnert Park, CA 94928, USA
82Northwestern University, Evanston, IL 60208, USA
83 University of Minnesota, Minneapolis, MN 55455, USA
84The University of Melbourne, Parkville, Victoria 3010, Australia
85 The University of Texas Rio Grande Valley, Brownsville, TX 78520, USA
86 The University of Sheffield, Sheffield S10 2TN, United Kingdom
87University of Sannio at Benevento, I-82100 Benevento, Italy and INFN, Sezione di Napoli, I-80100 Napoli, Italy
88Montclair State University, Montclair, NJ 07043, USA
89Universitz‘l di Trento, Dipartimento di Fisica, I-38123 Povo, Trento, Italy
QOINFN, Trento Institute for Fundamental Physics and Applications, 1-38123 Povo, Trento, Italy
91 Cardiff University, Cardiff CF24 3AA, United Kingdom
92Naltional Astronomical Observatory of Japan, 2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan
93School of Mathematics, University of Edinburgh, Edinburgh EH9 3FD, United Kingdom
94Indian Institute of Technology, Gandhinagar, Ahmedabad, Gujarat 382424, India
95 Institute for Plasma Research, Bhat, Gandhinagar 382428, India
96University of Szeged, Dém tér 9, Szeged 6720, Hungary
97Embry—Riddle Aeronautical University, Prescott, AZ 86301, USA
98 University of Michigan, Ann Arbor, MI 48109, USA
99Tata Institute of Fundamental Research, Mumbai 400005, India
100[JSER-TVM, CET Campus, Trivandrum Kerala 695016, India
101 American University, Washington, D.C. 20016, USA
102University of Massachusetts-Amherst, Amherst, MA 01003, USA
103University of Adelaide, Adelaide, South Australia 5005, Australia
104West Virginia University, Morgantown, WV 26506, USA
195 University of Biatystok, 15-424 Biatystok, Poland

13



14

106SUPA, University of Strathclyde, Glasgow G1 1XQ, United Kingdom
107 Institute of Applied Physics, Nizhny Novgorod, 603950, Russia
108 Pusan National University, Busan 609-735, Korea
109Hanyang University, Seoul 133-791, Korea
MONCBJ, 05-400 Swierk-Otwock, Poland
'I1M-PAN, 00-956 Warsaw, Poland
112Rochester Institute of Technology, Rochester, NY 14623, USA
113Monash University, Victoria 3800, Australia
114Seoul National University, Seoul 151-742, Korea
115 University of Alabama in Huntsville, Huntsville, AL 35899, USA
MOESPCI, CNRS, F-75005 Paris, France
1 ”Universita di Camerino, Dipartimento di Fisica, I-62032 Camerino, Italy
183 outhern University and A&M College, Baton Rouge, LA 70813, USA
1 19College of William and Mary, Williamsburg, VA 23187, USA
12()Instituto de Fisica Tedrica, University Estadual Paulista/ICTP South American Institute for Fundamental Research, Sao Paulo SP 01140-070, Brazil
121 University of Cambridge, Cambridge CB2 1TN, United Kingdom
122IISER-Kolkata, Mohanpur, West Bengal 741252, India
123 Rutherford Appleton Laboratory, HSIC, Chilton, Didcot, Oxon OX11 0QX, United Kingdom
124 Whitman College, 345 Boyer Ave, Walla Walla, WA 99362 USA
125N ational Institute for Mathematical Sciences, Daejeon 305-390, Korea
126 obart and William Smith Colleges, Geneva, NY 14456, USA
127Janusz Gil Institute of Astronomy, University of Zielona Géra, 65-265 Zielona Goéra, Poland
128Andrews University, Berrien Springs, MI 49104, USA
129Universit:§1 di Siena, I-53100 Siena, Italy
130Trinity University, San Antonio, TX 78212, USA
131University of Washington, Seattle, WA 98195, USA
132Kenyon College, Gambier, OH 43022, USA
133 Abilene Christian University, Abilene, TX 79699, USA
134csIrRO Astronomy and Space Science, PO Box 76, Epping NSW 1710, Australia
135 ARC Centre of Excellence for All-sky Astrophysics (CAASTRO)
136Cornell Center for Astrophysics and Planetary Science, Ithaca, NY 14853, USA
13 7Department of Physics and Electronics, Rhodes University, PO Box 94, Grahamstown, 6140, South Africa
138¢cs1rRO Astronomy and Space Science, 26 Dick Perry Avenue, Technology Park, Kensington WA 6151, Australia
139Sydney Institute for Astronomy, School of Physics, The University of Sydney, NSW 2006, Australia
14OInternational Centre for Radio Astronomy Research (ICRAR), The University of Western Australia, M468, 35 Stirling Highway, Crawley, Perth, WA, 6009,
Australia
nstituto de Astrofisica de Andalucia (TAA-CSIC), P.O. Box 03004, E-18080 Granada, Spain
142Departamento de Ingenieria de Sistemas y Automdtica, Escuela de Ingenierfas, Universidad de Mdlaga, Unidad Asociada al CSIC, Dr. Pedro Ortiz Ramos,
E-29071 Mélaga, Spain
143 Astronomical Institute, Academy of Sciences of the Czech Republic 251 65 Ondiejov, Czech Republic
144Irlstitute of Physics of the Czech Academy of Sciences, Na Slovance 1999/2, 182 21 Praha 8, Czech Republic
145Nikolaev National University, Nikolska str. 24, 54030 Nikolaev, Ukraine
146Facultad de Ciencias, Universidad de Mélaga, Bulevard Louis Pasteur, E-29010 Mélaga, Spain
147 Bnsefianza Virtual y Laboratorios Tecnolégicos, Universidad de Malaga, Jiménez Fraud 10, E-29071 Malaga, Spain
1“8 1SDEFE for the SMOS FOS (ESA-ESAC), E-28692 Villanueva de la Cafiada (Madrid), Spain
149 Czech Technical University, Faculty of Electrical Engineering, Dep. of Radioelectronics, Technickd 2 166 27 Praha, Czech Republic
150Astronomical Institute of the Academy of Sciences, Bo¢ni II 1401, CZ-14100 Praha 4, Czech Republic
151 Egtacién de Sondeos Atmosféricos (ESAU) de El Arenosillo (CEDEA-INTA), E-21130 Mazagén, Huelva, Spain
15 2Departamento de Ingenieria Electrénica, Sistemas Informdticos y Automadtica, Universidad de Huelva, E.T.S.I. de La Rabida, E-21819 Palos de la Frontera
(Huelva), Spain
153 [nstituto de Hortofruticultura Subtropical y Mediterranea La Mayora (IHSM/UMA-CSIC), E-29750 Algarrobo Costa (Malaga), Spain
154De:paurtment of Physics, University of Auckland, Private Bag 92019, New Zealand
155Vintage Lane Observatory, RD3, 7273 Blenheim, New Zealand
156National Institute of Water and Atmospheric Research (NIWA), Lauder, New Zealand



SUPPLEMENT: LOCALIZATION AND BROADBAND FOLLOW-UP OF GW150914 15

157Department of Physics, Sungkyunkwan University (SKKU), Suwon, Korea
158Yunnan Astronomical Observatory, CAS, Kunming 650011, Yunnan, China
159National Astronomical Observatory, Chinese Academy of Sciences, Beijing 100012, China
160Instituto de Astronomia, Universidad Nacional Auténoma de México, 22800 Ensenada, Baja California, México
161 Instituto de Astronomia, Universidad Nacional Auténoma de México, Apdo Postal 70-264, Cd. Universitaria, 04510 México DF, México
162Aryabhatta Research Institute of Observational Sciences, Manora Peak, Nainital-263 002, India
163B5cuela Politécnica Superior, Universidad de Cadiz, Avda. Ramén Puyol, E-11202 Algeciras (Cadiz), Spain
164bivisién de Ciencias del Espacio, Instituto Nacional de Técnica Aerospacial (INTA), E-28850 Torrején de Ardoz (Madrid), Spain
165 Cerro Tololo Inter-American Observatory, National Optical Astronomy Observatory, Casilla 603, La Serena, Chile
166Department of Physics & Astronomy, University College London, Gower Street, London, WC1E 6BT, UK
167 Fermi National Accelerator Laboratory, P. O. Box 500, Batavia, IL 60510, USA
168 Department of Astrophysical Sciences, Princeton University, Peyton Hall, Princeton, NJ 08544, USA
169CNRS, UMR 7095, Institut d’ Astrophysique de Paris, F-75014, Paris, France
17080rbonne Universités, UPMC Univ Paris 06, UMR 7095, Institut d’ Astrophysique de Paris, F-75014, Paris, France
171 Harvard-Smithsonian Center for Astrophysics, 60 Garden St, Cambridge, MA 02138, United States
172Carnegie Observatories, 813 Santa Barbara St., Pasadena, CA 91101, USA
Department of Physics and Astronomy, University of Pennsylvania, Philadelphia, PA 19104, USA
174Kawli Institute for Particle Astrophysics & Cosmology, P. O. Box 2450, Stanford University, Stanford, CA 94305, USA
175 SLAC National Accelerator Laboratory, Menlo Park, CA 94025, USA
176lnstitute of Cosmology & Gravitation, University of Portsmouth, Portsmouth, PO1 3FX, UK
177 Institut de Ciencies de I’Espai, IEEC-CSIC, Campus UAB, Carrer de Can Magrans, s/n, E-08193 Bellaterra, Barcelona, Spain
178 Institut de Fisica d’ Altes Energies (IFAE), The Barcelona Institute of Science and Technology, Campus UAB, E-08193 Bellaterra (Barcelona) Spain
179Astrophysical Institute, Department of Physics and Astronomy, 251B Clippinger Lab, Ohio University, Athens, OH 45701, USA
1801 aboratério Interinstitucional de e-Astronomia—LIneA, Rua Gal. José Cristino 77, Rio de Janeiro, RJ - 20921-400, Brazil

173

182Excellence Cluster Universe, Boltzmannstr. 2, D-85748 Garching, Germany
183Ludwig Maximillian Universitit Munich, Faculty of Physics, Schellingstrasse 4, D-80799 Munich, Germany
184 avli Institute for Cosmological Physics, University of Chicago, Chicago, IL 60637, USA
185 Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109, USA
186Dt:partment of Astronomy, University of Illinois, 1002 W. Green Street, Urbana, IL 61801, USA
187 Department of Physics, University of Illinois, 1110 W. Green St., Urbana, IL 61801, USA
188Univt:rsity of Arizona, Steward Observatory, University of Arizona, 933 N. Cherry Avenue, Tucson, AZ 85721, USA
189Departmer1t of Astronomy & Astrophysics, Center for Particle & Gravitational Astrophysics, and Center for Theoretical & Observational Cosmology,
Pennsylvania State University, University Park, PA 16802, USA
19OCCS Division, Los Alamos National Laboratory, Los Alamos, NM 87545, USA
191 Department of Physics, University of Michigan, Ann Arbor, MI 48109, USA
192Department of Astronomy, University of California, Berkeley, 501 Campbell Hall, Berkeley, CA 94720, USA
193 Lawrence Berkeley National Laboratory, 1 Cyclotron Road, Berkeley, CA 94720, USA
194National Center for Supercomputing Applications, 1205 West Clark St., Urbana, IL 61801, USA
]95Center for Cosmology and Astro-Particle Physics, The Ohio State University, Columbus, OH 43210, USA
196Department of Physics, The Ohio State University, Columbus, OH 43210, USA
197 Departments of Physics and Astronomy, University of California, Berkeley, CA, USA
198 A ustralian Astronomical Observatory, North Ryde, NSW 2113, Australia
19()George P. and Cynthia Woods Mitchell Institute for Fundamental Physics and Astronomy, and Department of Physics and Astronomy, Texas A&M
University, College Station, TX 77843, USA
2OODepartamemo de Fisica Matematica, Instituto de Fisica, Universidade de Sao Paulo, CP 66318, CEP 05314-970, Sao Paulo, SP, Brazil
201Center for Cosmology and Particle Physics, New York University, 4 Washington Place, New York, NY 10003, USA
202Department of Astronomy, The Ohio State University, Columbus, OH 43210, USA
203 National Optical Astronomy Observatory, 950 North Cherry Avenue, Tucson, AZ 85719, USA
204Columbia Astrophysics Laboratory, Pupin Hall, New York, NY, 10027,USA
205 Department of Astronomy, University of Michigan, Ann Arbor, MI 48109, USA
2061pstituci6 Catalana de Recerca i Estudis Avangats, E-08010 Barcelona, Spain
207Department of Astronomy & Theoretical Astrophysics Center, University of California, Berkeley, CA 94720-3411, USA
2OgDepartment of Physics and Astronomy, Pevensey Building, University of Sussex, Brighton, BN1 9QH, UK
209 Centro de Investigaciones Energéticas, Medioambientales y Tecnoldgicas (CIEMAT), Madrid, Spain



16

210Brookhaven National Laboratory, Bldg 510, Upton, NY 11973, USA
211 Argonne National Laboratory, 9700 South Cass Avenue, Lemont, IL 60439, USA
212] odrell Bank Center for Astrophysics, School of Physics and Astronomy, University of Manchester, Oxford Road, Manchester, M13 9PL, UK
213Universities Space Research Association, 320 Sparkman Dr. Huntsville, AL 35806, USA
214Physics Dept, University of Alabama in Huntsville, 320 Sparkman Dr., Huntsville, AL 35899, USA
2I5NASA Postdoctoral Program Fellow
216Astrophysics Office, ZP12, NASA/Marshall Space Flight Center, Huntsville, AL 35812, USA
217Dept. of Space Science, University of Alabama in Huntsville, 320 Sparkman Dr., Huntsville, AL 35899, USA
218 CSPAR, University of Alabama in Huntsville, 320 Sparkman Dr., Huntsville, AL 35899, USA
2nstituto de Astrofisica de Andalucd (IAA-CSIC), P.O. Box 03004, E-18080 Granada, Spain
220[5tituto Nazionale di Fisica Nucleare, Sezione di Bari, I-70126 Bari, Italy
221 Jacobs Technology, Inc., Huntsville, AL, USA
222Max-Planck—Institut fiir Extraterrestrische Physik, Giessenbachstrafle 1, D-85748, Garching, Germany
2231 s Alamos National Laboratory, NM 87545, USA
224School of Physics, University College Dublin, Belfield, Stillorgan Road, Dublin 4, Ireland
225NASA Headquarters, Washington DC, USA
226Excellence Cluster Universe, Technische Universitit Miinchen, Boltzmannstr. 2, D-85748, Garching, Germany
227Deutsches Elektronen Synchrotron DESY, D-15738 Zeuthen, Germany
228Department of Physics and Astronomy, Clemson University, Kinard Lab of Physics, Clemson, SC 29634-0978, USA
229. W. Hansen Experimental Physics Laboratory, Kavli Institute for Particle Astrophysics and Cosmology, Department of Physics and SLAC National
Accelerator Laboratory, Stanford University, Stanford, CA 94305, USA
230Depalrtment of Physics, Stockholm University, AlbaNova, SE-106 91 Stockholm, Sweden
231 The Oskar Klein Centre for Cosmoparticle Physics, AlbaNova, SE-106 91 Stockholm, Sweden
2328anta Cruz Institute for Particle Physics, Department of Physics and Department of Astronomy and Astrophysics, University of California at Santa Cruz,
Santa Cruz, CA 95064, USA
233Department of Physics, KTH Royal Institute of Technology, AlbaNova, SE-106 91 Stockholm, Sweden
23 4Tokyo Metropolitan University, Department of Physics, Minami-osawa 1-1, Hachioji, Tokyo 192-0397, Japan
235 Universita di Pisa and Istituto Nazionale di Fisica Nucleare, Sezione di Pisa I-56127 Pisa, Italy
236Istituto Nazionale di Fisica Nucleare, Sezione di Trieste, 1-34127 Trieste, Italy
237Dipartimento di Fisica, Universita di Trieste, 1-34127 Trieste, Italy
2381qtituto Nazionale di Fisica Nucleare, Sezione di Padova, I-35131 Padova, Italy
239Dipartimento di Fisica e Astronomia “G. Galilei”, Universita di Padova, I-35131 Padova, Italy
240 tituto Nazionale di Fisica Nucleare, Sezione di Pisa, [-56127 Pisa, Italy
241Istituto Nazionale di Fisica Nucleare, Sezione di Bari, I-70126 Bari, Italy
2“Istituto Nazionale di Fisica Nucleare, Sezione di Torino, I-10125 Torino, Italy
243 Dipartimento di Fisica Generale “Amadeo Avogadro” , Universita degli Studi di Torino, I-10125 Torino, Italy
2*NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA
243 aboratoire Leprince-Ringuet, Ecole polytechnique, CNRS/IN2P3, Palaiseau, France
246Department of Physics and Center for Space Sciences and Technology, University of Maryland Baltimore County, Baltimore, MD 21250, USA
247 Center for Research and Exploration in Space Science and Technology (CRESST) and NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA
248Consorzio Interuniversitario per la Fisica Spaziale (CIFS), I-10133 Torino, Italy
24()Dipartimento di Fisica “M. Merlin” dell’Universita e del Politecnico di Bari, I-70126 Bari, Italy
250INAF—Istituto di Astrofisica Spaziale e Fisica Cosmica, I-20133 Milano, Italy
251Agenzia Spaziale Italiana (ASI) Science Data Center, [-00133 Roma, Italy
252College of Science, George Mason University, Fairfax, VA 22030, resident at Naval Research Laboratory, Washington, DC 20375, USA
253 Istituto Nazionale di Fisica Nucleare, Sezione di Perugia, I-06123 Perugia, Italy
25 4Laboratoire Univers et Particules de Montpellier, Université Montpellier, CNRS/IN2P3, Montpellier, France
255Department of Physics and Astronomy, Sonoma State University, Rohnert Park, CA 94928-3609, USA
256INAF Istituto di Radioastronomia, I-40129 Bologna, Italy
257Dipartimento di Astronomia, Universita di Bologna, 1-40127 Bologna, Italy
258Universita Telematica Pegaso, Piazza Trieste e Trento, 48, I-80132 Napoli, Italy
259Universitél di Udine, I-33100 Udine, Italy
260Departrnent of Physical Sciences, Hiroshima University, Higashi-Hiroshima, Hiroshima 739-8526, Japan
261Erlamgen Centre for Astroparticle Physics, D-91058 Erlangen, Germany



SUPPLEMENT: LOCALIZATION AND BROADBAND FOLLOW-UP OF GW150914 17

262Instituto de Astrofisica, Facultad de Fisica, Pontificia Universidad Catdlica de Chile, Casilla 306, Santiago 22, Chile
263Department of Physics and Department of Astronomy, University of Maryland, College Park, MD 20742, USA
264Laboratoire AIM, CEA-IRFU/CNRS/Université Paris Diderot, Service d’ Astrophysique, CEA Saclay, F-91191 Gif sur Yvette, France
265 Space Science Division, Naval Research Laboratory, Washington, DC 20375-5352, USA
266NASA Postdoctoral Program Fellow, USA
267 nstitut fiir Astro- und Teilchenphysik and Institut fiir Theoretische Physik, Leopold-Franzens-Universitit Innsbruck, A-6020 Innsbruck, Austria
268University of North Florida, Department of Physics, 1 UNF Drive, Jacksonville, FL 32224 , USA
2695¢hool of Physics and Astronomy, University of Southampton, Highfield, Southampton, SO17 1BJ, UK
270Science Institute, University of Iceland, IS-107 Reykjavik, Iceland
271Institute of Space Sciences (IEEC-CSIC), Campus UAB, E-08193 Barcelona, Spain
272 email: Julie.E.McEnery @nasa.gov
23 Hiroshima Astrophysical Science Center, Hiroshima University, Higashi-Hiroshima, Hiroshima 739-8526, Japan
274Max-P]anck-Institut fiir Physik, D-80805 Miinchen, Germany
275 Department of Physics and Astronomy, University of Denver, Denver, CO 80208, USA
276Department of Physics, University of Johannesburg, PO Box 524, Auckland Park 2006, South Africa
277Department of Physics, The University of Hong Kong, Pokfulam Road, Hong Kong, China
278The University of Hong Kong, Laboratory for Space Research, Hong Kong, China
279NYCB Real-Time Computing Inc., Lattingtown, NY 11560-1025, USA
280Department of Chemistry and Physics, Purdue University Calumet, Hammond, IN 46323-2094, USA
281 Solar-Terrestrial Environment Laboratory, Nagoya University, Nagoya 464-8601, Japan
282\ ax-Planck-Institut fiir Kernphysik, D-69029 Heidelberg, Germany
283 Institucié Catalana de Recerca i Estudis Avancats (ICREA), Barcelona, Spain
284Department of Physics, 3-34-1 Nishi-Ikebukuro, Toshima-ku, Tokyo 171-8501, Japan
285INAF—Osservatorio Astronomico di Roma, via Frascati 33, I-00078 Monte Porzio Catone (RM), Italy
286INAF—Osservatorio Astronomico di Padova, Vicolo Osservatorio 5, I-35122 Padova, Italy
287INAF—Osservatorio Astronomico di Brera, via E. Bianchi 46, I-23807 Merate, Italy
288INAF—Osservatorio Astronomico di Capodimonte, salita Moiariello 16, I-80131 Napoli, Italy
289 INAF—Istituto di Astrofisica Spaziale e Fisica Cosmica di Bologna, via Gobetti 101, I-40129 Bologna, Italy
290Scuola Normale Superiore, Piazza dei Cavalieri, 7, I-56126 Pisa, Italy
291 ASI-Science Data Center, via dl Politecnico s.n.c., I-00133 Roma, Italy
292Dip. di Fisica Ettore Pancini, University of Naples Federico II, C.U. Monte Sant’ Angelo, Via Cinthia, I-80126, Napoli, Italy
293 INAF—ORA—Osservatorio Astronomico di Cagliari, Via della Scienza n. 5, 1-09047 Selargius (CA), Italy
294INAF—Osservatorio Astronomico di Torino, Strada Osservatorio 20, I-10025, Pino Torinese (To), Italy
295 INAF—Institute for Space Astrophysics and Planetology, Via Fosso del Cavaliere 100, I-00133 Rome, Italy
2%ISDC, Department of astronomy, University of Geneva, chemin d’Ecogia, 16 CH-1290 Versoix, Switzerland
PTpry Space—National Space Institute Elektrovej—Building 327 DK-2800 Kongens Lyngby Denmark
298 Space Science Group, School of Physics, University College Dublin, Belfield, Dublin 4, Ireland
299Europcan Space Astronomy Centre (ESA/ESAC), Science Operations Department, E-28691, Villanueva de la Ca nada, Madrid, Spain
30OAPC, AstroParticule et Cosmologie, Université Paris Diderot, CNRS/IN2P3, CEA/Irfu, Observatoire de Paris, Sorbonne Paris Cité, 10 rue Alice Domont et
Léonie Duquet, F-75205 Paris Cedex 13, France
3OIINAF, IASF-Milano, via E.Bassini 15, I-20133 Milano, Italy
302Université Toulouse; UPS-OMP; CNRS; IRAP; 9 Av. Roche, BP 44346, F-31028 Toulouse, France
303Frang:ois Arago Centre, APC, Université Paris Diderot, CNRS/IN2P3, CEA/Irfu, Observatoire de Paris,, Sorbonne Paris Cité, 10 rue Alice Domon et Léonie
Duquet, 75205 Paris Cedex 13, France
304Cahill Center for Astrophysics, California Institute of Technology, Pasadena, CA 91125, USA
395 Hubble Fellow
306Depanment of Particle Physics and Astrophysics, Weizmann Institute of Science, 76100 Rehovot, Israel
307 Infrared Processing and Analysis Center, California Institute of Technology, Pasadena, CA 91125, USA
308\ fax Planck Institute for Astronomy, Knigstuhl 17, D-69117 Heidelberg, Germany
309park Cosmology Centre, Niels Bohr Institute, Juliane Maries Vej 30, Copenhagen , DK-2100, Denmark
310Department of Astronomy and the Oskar Klein Centre, Stockholm University, AlbaNova, SE-106 91 Stockholm, Sweden
311y ockheed Martin Space Systems Company, Palo Alto, CA 94304
312University of California, Berkeley, Space Sciences Laboratory, 7 Gauss Way, Berkeley, CA 94720-7450, USA
313Ioffe Physical Technical Institute, Politekhnicheskaya 26, St. Petersburg, 194021, Russia



18

314 Emeritus
315Universities Space Research Association, 7178 Columbia Gateway Drive, Columbia, MD 21046 USA
316nstitute for Space-Earth Environmental Research, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
317 nstitute of Astronomy, Graduate School of Science, The University of Tokyo, Mitaka, Tokyo 181-0015, Japan
318The Research Institute for Time Studies, Yamaguchi University, Yamaguchi, Yamaguchi 753-8511, Japan
319giroshima Astrophysical Science Center, Hiroshima University, Higashi-Hiroshima, Hiroshima 739-8526, Japan
320pivision of Theoretical Astronomy, National Astronomical Observatory of Japan, Mitaka, Tokyo 181-8588, Japan
321Department of Astronomy, Kyoto University, Kyoto, Kyoto 606-8502, Japan
322Okayama Astrophysical Observatory, National Astronomical Observatory of Japan, Asakuchi, Okayama 719-0232, Japan
323 Physics Department, Yale University, New Haven, CT 06520, USA
3 24Astrophysi(:s Research Institue, Liverpool JMU, Liverpool L3 5RF, UK
325Monash Centre for Astrophysics (MoCA), Monash University, Clayton VIC 3800, Australia
326$chool of Physics & Astronomy, Monash University, Clayton VIC 3800, Australia
327University of Nova Gorica, Vipavska 13, 5000 Nova Gorica, Slovenia
328Faculty of Mathematics and Physics, University of Ljubljana, Jadranska 19, 1000 Ljubljana, Slovenia
329Department of Physics, University of Bath, BA2 7AY, UK
330University of Warwick, Department of Physics, Gibbet Hill Road, Coventry, CV4 7AL, UK
331ASTR0N, The Netherlands Institute for Radio Astronomy, Postbus 2, 7990 AA, Dwingeloo, The Netherlands
3 32Astrophysics, Department of Physics, University of Oxford, Keble Road, Oxford OX1 3RH, UK
333 SRON Netherlands Institute for Space Research, Sorbonnelaan 2, 3584 CA Utrecht, the Netherlands
3 34Anton Pannekoek Institute for Astronomy, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands
3351 omonosov Moscow State University, Sternberg Astronomical Institute, 13, Universitetskiy prospekt, Moscow, 119234, Russia
336South African Astronomical Observatory, PO Box 9, 7935 Observatory , Cape Town, South Africa
337 The Instituto de Astrofisica de Canarias, Calle Via Lactea, s/n, E-38200 La Laguna, Tenerife, Spain
338Applied Physics Institute, Irkutsk State University, 20, Gagarin blvd,, Irkutsk, 664003, Russia
339 Kislovodsk Solar Station of the Main (Pulkovo) Observatory RAS, P.O.Box 45, ul. Gagarina 100, Kislovodsk, 357700, Russia
340Blagoveschensk State Pedagogical University, Lenin str., 104, Amur Region, Blagoveschensk, 675000, Russia
3 41Department of Physics, Tokyo Institute of Technology, Meguro-ku, Tokyo 152-8851, Japan
342MAXI team, RIKEN, 2-1 Hirosawa, Wako, Saitama 351-0198, Japan
343 Department of Physics, Nihon University, 1-8-14 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8308, Japan
344 JEM Mission Operations and Integration Center, Human Spaceflight Technology Directorate, Japan Aerospace Exploration Agency, 2-1-1 Sengen, Tsukuba,
Ibaraki 305-8505, Japan
M nstitute of Space and Astronautical Science (ISAS), Japan Aerospace Exploration Agency (JAXA), 3-1-1 Yoshinodai, Chuo, Sagamihara, Kanagawa
252-5210, Japan
346Department of Earth and Space Science, Osaka University, 1-1 Machikaneyama, Toyonaka, Osaka 560-0043, Japan
347University of California, Berkeley, Astronomy Dept., 501 Campbell Hall #3411, Berkeley, CA 94720, USA
38 Bureka Scientific, Inc., 2452 Delmer Street Suite 100, Oakland, CA 94602, USA
349K avli Institute for Astrophysics and Space Research, Massachusetts Institute of Technology, Cambridge, MA 02139, USA
350International Centre for Radio Astronomy Research, Curtin University, Bentley, WA 6102, Australia
351 Dunlap Institute for Astronomy and Astrophysics, University of Toronto, Toronto, ON M5S 3H4, Canada
35 2School of Chemical & Physical Sciences, Victoria University of Wellington, PO Box 600, Wellington 6140, New Zealand
353Osservatorio di Radio Astronomia, Istituto Nazionale di Astrofisica, Bologna, 1-40123, Italy
354Astrophysics Research Centre, School of Mathematics and Physics, Queens University Belfast, Belfast BT7 1NN, UK
3551nstitute for Astronomy, University of Hawaii at Manoa, Honolulu, HI 96822, USA
3 56Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
357Department of Physics, Harvard University, Cambridge, MA 02138, USA
35 8Millennium Institute of Astrophysics, Casilla 36D, Santiago, Chile
359Departamento de Ciencias Fisicas, Universidad Andres Bello, Avda. Republica 252, Santiago, Chile
30mnstitute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 OHA, UK
360l nstitut d’ Astrophysique de Paris, CNRS, and Université Pierre et Marie Curie, 98 bis Boulevard Arago, F-75014, Paris, France
362European Southern Observatory, Alonso de Cordova 3107, Vitacura, Santiago, Chile
363 Tuorla Observatory, Department of Physics and Astronomy, University of Turku, Viiilédntie 20, FI-21500 Piikkio, Finland
364Departamento de Astronomia, Universidad de Chile, Camino El Observatorio 1515, Las Condes, Santiago, Chile
365Sorbonne Universités, UPMC Univ. Paris 06, UMR 7585, LPNHE, F-75005, Paris, France



SUPPLEMENT: LOCALIZATION AND BROADBAND FOLLOW-UP OF GW150914 19

366CNRS, UMR 7585, Laboratoire de Physique Nucleaire et des Hautes Energies, 4 place Jussieu, F-75005 Paris, France
367 Las Cumbres Observatory Global Telescope Network, 6740 Cortona Dr., Suite 102, Goleta, CA 93117, USA
3 68Department of Physics, University of California Santa Barbara, Santa Barbara, CA 93106, USA
369Be:noziyo Center for Astrophysics, Weizmann Institute of Science, 76100 Rehovot, Israel
370Faculty of Physics, University of Warsaw, 02-093 Warszawa, Poland
371 Center for Theoretical Physics of the Polish Academy of Sciences, 02-668 Warszawa, Poland
372Department of Physics and Astronomy, University of Leicester, Leicester, LE1 7RH, UK
373] oint Space-Science Institute, University of Maryland, College Park, MD 20742, USA
3 74Los Alamos National Laboratory, B244, Los Alamos, NM, 87545, USA
375L’Institut de Recherche en Astrophysique et Planétologie, CNRS UMR 5277/UPS, 14 avenue Edouard Belin, F-31400 Toulouse, France
376Univcrsity of Texas at San Antonio, San Antonio, TX, USA
377 Mitchell Institute for Fundamental Physics and Astronomy, Department of Physics and Astronomy, Texas A&M University, 4242 TAMU, College Station,
TX 77843, USA
378Universidad Nacional de Cérdoba, IATE, Laprida 854, Cérdoba, Argentina
3 Instituto de Astrofisica, Pontificia Universidad Catdlica de Chile, Av. Vicufia Mackenna 4860, Santiago, Chile
380Institut0 de Astrofisica de Andalucia, Consejo Superior de Investigaciones Cientificas, Glorieta de la Astronomia s/n, E-18008 Granada, Spain

381 Centre for Astrophysics and Cosmology, Science Institute, University of Iceland, 107 Reykjavik, Iceland



