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V's3s Mon is «a /1/:9/7/ % an/?ae star. T2 £irst came o atlention in 2002 ewith three owdbursts, and has remaned in Zhe /%(A/ IC eye SinCe due lo iTs spect acular / /:9/7Z‘
echo and the Fact Chal we are ST/l not swure whdd really happened. Dé{r/nﬁ the owlbursts the sStar resmaned an extresrel Y cool, lurnnous s Uperqant, and
phctomelrically and spectrally wnlife any other observed stellar event. Most ideas now centre on a Stellar merger or planelary infall. Since s discovery, a feco
posSiIb/ v Sipvlar oé/'ecf s Aave been Found: Very recently one in Mss, one in M3l, and V4332 5@3 . V$35 Mon is fainter than the »most recent cowunt erpart, bul it has one
C/nng Che others do not: its spect acular and evol Ving / g/t ec hro.

V838 Mon Light Echo
HST « ACS WFC

A / gt echo 15 Fformed by dust ref; lecting Che radiation esutled during an
owutburst. Thad of V's3s Mon has been /Maﬂea/ £rorr Che 3roana/ and YST in | .
the optical, and is also seen (via re-radiadion) in the IK (Spitzer 1mMages ' °
Bapjeree et al 2006, 4/9J 644 52). As the owdbirst //3/7{ lravels away Fron b
Che star, 2 illurinades Che dust along a parabola (See below). Thus, an —— N
image of Che / g/t echo can gve ws Che 3D position of all of the dust that Tparsec  May 20,2002 E—[
1S i/lurnnated at ChAal epoch ( eq Sparks 1994, AT 433 19).
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Figure 3. Maps showing the locations of the outermost edges of the light

echoes seen in the available HST images from 2002 (inner parabolas), 2004
(two intermediate parabolas), and 2005-6 (densely packed outer parabolas).
The edges are shown in a north-south plane centered on V838 Mon (left),
and in an east-west plane (right). Each parabola corresponds to the location
of the illuminated dust at that epoch, and the large black dots show the
(x, z) location of the outer edge along the corresponding parabola. Note that
the z and z scales are in parsecs, and V838 Mon itself is located at the
origin of coordinates. Both maps suggest that the dust lies in an ellipsoidal
distribution, centered near the star.

One \/ery 5/3 aa/\/an'é‘aﬁe of /s / /:9/12‘ echo 15 Chad 1 a//ows ws o S Z(L(a/y lhe dwst

S arroana//ng \/838 Monr ) ard /s M/ /73//9 delerrine Che cawtse of Che ouwl AL(/\S Z.
The structure of the dust will provides a clue—does it ook [ike ralerial Figure 2. Detail from HST image of the V838 Mon light echo on 2002
e/ected From The sStar, or malerial TAR was dalready present—and Che mass ?ﬂtdﬁ;ilzfirt%lﬂ iﬁﬁiLﬁ;ﬁ;ﬁ:ﬁiﬁ:1;? EEE;J ﬁiuili; Tf tﬁzﬁgﬁj o
should a/so—a very massive nebula 1S an//,ée/y lo Aave come Fron Che Star 1tself,
while a very low mass 1S wunl /‘,ée/ v/ Zo be pPre —eX1S Z‘/‘ng ISM. On the one hand ;
Zhere dare very /1/3/1 estimales of tChe Zotal rass pPresS ent. Bane{/'ee et al.

measured Che rass of Che circumstellar rmclerial Ay cConverl /ng the ITK

lttrinosity into a dust mass; with an assumed dust-to-gas ratio they oblaned A B R
a total mass of at leas? a few TCens of solar rasses , Coo mtch to have been I ?: 43 VB3B8 Mon i
e/ected Ay the star ( a/Z‘hoagh 2hey a/so see whal could be necoly Fformed dust s x = f; § Rk e i
close Co the SZ‘Q/‘> . On 2he other Aand , T Ae appeda,ance of the nebiula does Seer E L ﬁf i
‘o 64(&9852‘ a stellar or{gfn ! Che owler ea/ﬂe 1S ?L(/Z‘e oel//—defined and centred on % 5 i f’ :éﬁf o |
b & Wi slong o cntonnl pase” passig ttoieh e e, | G S Chere are dutst features that peint straght back to the Star; and E T | Ree s ™ .
the planctacy nebuls M27. Note the striving resemblance of the Light echo's | EAere. qppears 2o be an eouddorial plane, giving an appearance much like a PN, eg S . W T S
structure to that of the planetarv nebula. () — R T O 1
M 27 (Bond 2006; ASP cont” on \/838 Mon). :.:ra1|1 1 Felln 1 Mai" 1 Apll- 1 Ma:lr.r 1 2002 |
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We are therefore in the process of ¢ wrmng € he ST images 1nto a density map. Us ng a different method and with different data to Banjeree et & ., e el have an
independent measure lo compare Zo. bach point on each of our images eoil/ be comerted into a 3D element (voxe!) of densit v at X, Y, X, «s ing Che Ka and Dec
informalion Fror Che images, and Che position a/on3 Che line of 519/1¢ (Z-axis) deduced wusing Che //3/7z‘ eC o e?aaz‘/on 0 =1/ 20¢ - X/ 20¢. e have BV images al a
number of epocAs, and can inlerpolate beliveen epochs o account for the riss 1nq dates. The colowur of each point can be related to the colowur of the /. 'gAt curve
Ceohic A grew redder coith Zime) Co deterrine fror what point in Che owtburst the i/lwnnal 117G / g/t origndted; as Che out burst was not instantaneouts, a any point 1n
Cime one Can consSider e are /. oo,é/ng al mulliple overlapping /ight echos, one from each Cime in Che oud berst. 7The Ar{g/'/z‘nes 5 of each point ewill Chen be comerted
nto a density, with inpul From Ffaclors such as Che dust composition, ils scallering function, duration of ¢he / 'g/1C pulse, inpul spectrurm.... To calculale Che
tolal mass presSent we eill a/So need o adop? a dust—Zo ~4ass ~Mass ratio. AZ the end of tHhis, we will have a ///:9// resolution 3D map of Che density dist ribection
arowund V's3s Mon. The structure 2his »MaGp reveals, Cogelher «ilh our mass estimale, corll help ws wunderstand cwhere Che maderial care From.



