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Galal4aaa- Gala s ﬁrst Supernova

Gala llght curve
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~ Cataclysmic Variables: Gaialdaco .

These systems comprise of two stars which are in
a binary, one of which (the primary) is pulling

Normal Star

material from its companion (the donor).
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 Eclipsing Cataclysmic Variables: Gaial4adh .

Light curve of ivo://Gaiat4adh
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Total echpse ofthe heart:The AM CVn Galal4aae /ASSASN-I4cn
' Eil Campbell et aI 20I5 o

The historical GALEX, SDSS and WISE photometry [
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'AmateurAstronomers CBA, Ilght curve 528
\ Discovered the eclipses

clear mag
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HJD - 2456000

A global network of small telescopes dedicated to
photometry of cataclysmic variables.
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Gala light curve >
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AII telescope mvolved in. photometrlc follow Up

Observatory

Gaia

ASAS-SN

Loiano 1.5m Cassini
Telescope + BFOSC
Bialkow 0.6m, Poland

CIECEM 0.35m, Spain
ptSm, La Palma

0.6m ASV., Serbia

Belogradchik AO 0.6m,

Bulgaria

Asiago 1.82m Copernico

4.2m WHT+ACAM
Mercator
Catalina (historic)

Pan-STARRSI (historic)

Obs. date (UT)

201408 11
2012 - 2015
2014 10 24
2014 10 25
2014 10 18
2014 10 19

2014 1021 o

201411 18
2014 10 25
2014 10 22
2014 10 21
2014 10 21

201412 11
2014 12 12
2014 12 18
201501 15
2005 - 2014
2010 - 2014
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Exposures (s)

45
129x 180
3 %300, 91 %30
135x30
30x120
37x120
40x 180, 8x 150
111x120, 39990
61x60
36x60,21x120
6 x 300
2x 300

16920
169x20
491 x5
232x30
107 x 30
6630
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Campbell etal. ZOIS

AII telescope mvolved in. photometrlc follow up

iiil?.'}

Observatory Obs. date (UT) Filter Exposures (s)

Gaia 201408 11 (& 45 ‘
ASAS-SN 2012 - 2015 1% 129x 180 I
Loiano 1.5m Cassini 2014 10 24 2 3x300, 91 x30
Telescope + BFOSC 2014 10 25 g 135x30
Bialkow 0.6m, Poland 2014 10 18 30x120
2014 10 19 37x120
CIECEM 0.35m, Spain 20141021 o cles 40x 180, 8x 150
2014 11 I8 111x120, 39990
ptSm, La Palma 2014 10 25 - 61x60
2014 10 22 / 36x60,21x120
0.6m ASV, Serbia 2014 10 21 i 6 x 300
Belogradchik AO 0.6m, 2014 10 21 ' 2x 300
Bulgaria
Asiago 1.82m Copernico 201412 11 r 169x20
2014 12 12 2 169 %20
4.2m WHT+ACAM 2014 12 18 V 491 x5
Mercator 201501 15 gr+i 232x30
Catalina (historic) 2005 - 2014 clear 107 % 30
Pan-STARRSI (historic) 2010 -2014 grizy 66x30
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G Campbell et_al-~2_.QIS.

Imaging from
Loiano Observatory

(152cm Cassini Telescope)




Flux density [mly]

0.05

0.25

0.2

0.15

0.1

vvvvvvvvvvvv

AAAAAAAAAAAAAAAAA

026 0261 0262 02
Tim&NEMJID (TDB) — 57011)

- q1d.14dae of
Eobo |
paftt o 1
: e | l‘ b
Observed r-band WHT light curve. The best $ 35 \ |
LE. |l| l'

fitting model (lines) comprlsmg of a WD,
accretion disc and Bnght-spot where the
gas stream hits the disc.

N PN N IR S ]
204 0.295 0.296 0.297
Time [BMJD (TDB) -~ 570/1)

@)
02‘ | | I | | | | I | | | | I | | | |
O r i
I High cadence lightcurve from i
o 1 WHT+ACAM, Loiano+BFOSC ]
— ol ++. ,
D> _ R T ++ 4
— i \ MY -
Eql “’ :!,M“* % ;oi,;f y )
— | ’ |
_E;‘ o : { W:
g g } 7 N\
$ 2k | BT
XL | Observations confirm || 7%
" 0 I " Period is 49.7 mins ]
e o v L
_ L | | | I | | | | I | | | | I | | | | I | | | | |
~ 0.25 0.26 0.27 0.28 0.29 0.3
97 (13)

Time [BMJD (TDB) — 57011]



Flux density [mly]

0.05

0.25

0.2

0.15

0.1

vvvvvvvvvvvv

AAAAAAAAAAAAAAAAA

026 0261 0262 02
Tim&NEMJID (TDB) — 57011)

0.2

0.15

Flux density [mJy]
0.1

0.05

AL

o
0.25

(110 1 4AAE

Observed r-band WHT light curve. The best
fitting model (lines) comprlsmg of a WD,
accretion disc and Bnght-spot where the

gas stream hits the disc.

High cadence lightcurve from

WHT+ACAM, Loiano+BFOSC

+’+++

%
e, #.;,, "y M’W W*
‘o, \ J
' {

Observations confirm
Period is 49.7 mins

o
N ——
o
N L
~~ ° »
) :
N~
E o bty <
Lol S BR e
= \ [
E | b f
O e~ | | 4
v g : ] |
»® | )
E | /
& ot \ )l
o
g | v 00.-‘4"
Optdsa i Low o loa i u a1
204 0.295 0.296 0.297
Time [BMJD (TDB) -~ §7 l]

1 1 1 1 I 1 1 1 1 I 1 1 1 1 I \ 1 1

+ 0.0005

0.26

0.27

0.28

Time [BMJD (TDB) — 57011]

0.29

0.3



Upperlimit:
i = 80°

q=0.133
rl =0.013

| s a = 0.488
i ZV;%'; Ly Mbrimary = 1.159 Msyn

q=0.0I19 Msecondary = 0.154 Msun

rl =0.026
a=0413 AR M i i od
Morimary = 0782 Msun - oy .| More datais required to
il break degeneracy - See Elme
Msecondary = 0.015 Msun ,
Breedt’s talk tomorrow



mailto:hcc@ast.cam.ac.uk

Gaial4aae -

N |
w |
D |
c
=4
L
£y
h»
a0
TIME m— &

Credit: Fraser/Hodgkin/Campbell/BINSIM



AR s . Y PR _ 4 4 Amateurs Help Discover Rare Eclipsing Binary
AM Cvn Ga’a I 4aae ) i j By: David Dickinson | September 1, 2015
s A B oD 8 @

" l | | | | B . B Amateur and professional astronomers worked together to discover a rare eclipsing binary system —
—_ n ! — : A . and a chance to study a supernova before it happens.

, : , Bl A collaboration of amateur and

[ — o : S professional astronomers has uncovered a
ES NN  SEENNVVOI S A e B rare varlety of eclipsing binaries. The

: 3 g European Space Agency's Gaia satellite
first imaged the eclipsing pair, named

_ g . g Gaialdaae, in August 2014. Researchers
— . ' Y took notice of Gala14aae when It suddenly
O ) L ATy P 1 R BN flared five-fold within a single day.

-,
—
-

¥ 7 The Gaial4aae system is composed of a
: white dwarf in a tight orbital embrace with a

Sloan Digital Sky Survey. - -
_image:of the-historic source -

o : § larger (by volume) companion. The tilt of
N \ B orbit is along our line of sight, so observers
: ERE on and near Earth — such as the Gaia
mission in space — see an eclipse of the

pair once every 50 minutes.

A worldwide pro-am collaboration carried out follow-up observations of Gaial4aae, cinching its nature as an
eclipsing binary star. This effort included the Centre for Backyard Astrophysics (CBA), a group of amateurs
who monitor cataclysmic variables using small telescopes in backyards around the world. CBA members kept
eyes on the system after Gala's initial sighting of its outburst, as did a collaboration of 86 professionals based
at facilities including the Calalina Real-time Transient Survey, PanSTARRS-1, and ASAS-SN based in Chile

2 Ll eSS T O Td I Tdac. T — —=
initial determination that Gaial4aae was eclipsing Was_
#made by the “Centre for Backyard Astrophysics™ project (Skill-
T B, : R e S0 Bl  man & Patterson  1993); who established a preliminary period
PO ENERNESACIIE RIS S NSEZ N  for Gaialdaae of 49.7 min (de Miguel 2014). Following this,
' on NoV . | | intensive photometric monitoring campaign was undertaken for,
a number of telescopes, as detailed in Tablg

- ! wTE e : : - ¢ e
- - — - - —— i = e
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% More precise, high-cadence photometry - average out flickering, which is
limiting the analysis of the light curve at present.

% Vital to observe the bright spot in the system, - pin down the orientation,

% Further spectra - may detect the same narrow spikes between the double-

peaked emission lines that are seen in other AM CVn stars.

% Spectra will also provide information on the elements present in the system,

useful for understanding the evolutionary history of Gaial4aae.
% Gaia will also provide parallax and proper motion
% Long-term precision timing will be needed to detect the expected period

change due to gravitational radiation-driven mass transfer.
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% 273 Alerts published

% 112 classified

% Mostly supernovae and CVs

% First ever eclipsing AM CVn star - see Elme Breedt for

more

% Example of how important Amateur

% More to come in the next few years!
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