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aSummary. We report on the �rst supplement to the Ma
quarie/AAO/StrasbourgHα planetary nebula 
atalogue (MASH) whi
h we denote MASH-II. MASH-II 
on-tains ∼240 new, spe
tros
opi
ally 
on�rmed planetary nebulae (PNe) un
overedwith semi-automated dis
overy te
hniques applied to the entire AAO/UKST Super-COSMOS Hα Survey (SHS). A preliminary investigation of MASH PNe diametersand morphologies suggests an asymmetri
 fra
tion of at least ∼40 per 
ent. A small
ase study was performed using OGLE-II photometry to �nd binary 
entral starsof Gala
ti
 Bulge PNe. OGLE-II seems to be more suitable towards �nding longer-period variables su
h as those in symbioti
 systems, and although a few PNe mayexhibit variations, interpretation is 
ompli
ated by systemati
 errors 
ommon tolarge photometri
 surveys.Key words: Planetary nebulae, binary 
entral stars, OGLE-II1 MASH-IIThe re
ent publi
ation of the Ma
quarie/AAO/Strasbourg Hα 
atalogue (MASH;[12℄)has improved Gala
ti
 PNe numbers signi�
antly by ∼900, but there is still a dis-
repan
y between the estimated total population (8,000�140,000) and the knownpopulation (∼2500) [3℄. Although extin
tion plays the largest role in this dis
rep-an
y, survey te
hniques also play a major role. Most MASH PNe were dis
overedvia visual examination of the AAO/UKST SuperCOSMOS Hα Survey (SHS;[11℄) ofthe Southern Gala
ti
 Plane under a mi
ros
ope. Some analysis of the digital datawas also made however these sear
hes had some limitations. To address the lowfra
tion of stellar-like and very low surfa
e-brightness PNe in MASH we embarkedon a re-evaluation of the SHS digital data.1.1 Dis
overy Te
hniquesThe �rst supplement to MASH, whi
h we denote MASH-II, 
ontains ∼240 new,spe
tros
opi
ally 
on�rmed PNe. MASH-II dis
overy te
hniques applied to all 233SHS �elds 
onsisted of two stages: (i) The Image Analysis Mode (IAM) photometry
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Fig. 1. A sample of PNe from MASH-II. At left is the 7.8 ar
min diameter PNG015.5+02.8 with its blue 
entral star indi
ated and spe
trum at top right showinghigh [NII℄/Hα. At bottom right are some smaller MASH-II PNe.generated by the SHS pipeline [5℄ was used to target stellar-like or 
ompa
t PNe,and (ii) Quotient images of the blo
ked-down survey �elds were used to targetlow surfa
e-brightness PNe. Whilst the majority of MASH-II PNe are 
ompa
t,
∼10% exhibit blue 
entral star (CS) 
andidates and have ar
minute size low surfa
e-brightness nebulae. Some of the brighter 
entral stars will be the fo
us of future worklooking for binarity.A key feature of MASH-II is the in
orporation of the UKST SuperCOSMOS BJimage. The depth of the BJ image reveals faint blue CS 
andidates up to ∼20 magand also a
ts as a weak [OIII℄/Hβ �lter. We 
reate false-
olour 
omposite images withRGB 
hannels taken from Hα, SR and BJ images respe
tively. Su
h images 
an help�nd PNe otherwise missed in other surveys, for example, otherwise in
onspi
uousregions of Hα emission may show a blue CS 
andidate and the pink/purple (strong[OIII℄) or red/orange (weak or absent [OIII℄) PNe 
olours 
an help in 
ases of un
leansubtra
tion/division of the Hα image (Fig. 1).Full details of MASH-II will be presented elsewhere [8℄.1.2 Diameters and Morphologies of MASH PNeA useful measurement to obtain an overview of the MASH sample is the diameter(Fig. 2). It is 
lear that MASH-II has 
onsiderably in
reased the fra
tion of small,mostly resolved PNe due to the IAM photometry. Con
erning the large PNe (ar-
minute sized) the distribution of diameters seems to be mostly 
omplete be
auseMASH-II has un
overed large, very low surfa
e-brightness PNe. However we remainsomewhat insensitive to PNe that may be situated within large HII regions be
auseof the rather 
oarse resolution of the blo
ked-down �elds (11 ar
se
/pix).
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Fig. 2. Major-axis diameters of non-stellar MASH and MASH-II PNe.With the whole MASH sample we 
an look at the fra
tion of asymmetri
 PNein a new light. The depth alone of the SHS provides insights into external stru
turesand asymmetry despite its relatively modest resolution (for 
ompa
t PNe). In Fig.3 we present the fra
tion of MASH PNe with morphologi
al 
lassi�
ations based onthe `ERBIAS' s
heme (for details see [12℄). The Figure shows a remarkably simi-lar bipolar fra
tion (∼10 per 
ent) between the two samples and a more dominant`Round' fra
tion in MASH-II. For a more useful measure of the fra
tion of asym-metri
 PNe we need to look at the sub
lasses `a' (asymmetri
) and `m' (externalstru
ture). The per
entage of PNe with `a' and `m' are ∼25 per 
ent (ea
h) and7 (MASH) and 16 (MASH-II) per 
ent respe
tively. Thus an approximation of theasymmetri
 fra
tion is ∼40 per 
ent. A more 
riti
al analysis will be presented infuture MASH papers.2 An OGLE-II Sear
h for Binarity in the Gala
ti
 BulgeThe most probable origin of asymmetri
 stru
ture is suspe
ted to be a binary 
entralstar (CSPN). Only 23 binary CSPN are well established, with a high proportion of
lose binaries, but the proportion of binary CSPN is expe
ted to be mu
h higher[2℄. Therefore, we 
ondu
ted a small 
ase study to �nd short periodi
 variations,presumably due to binarity, in large numbers of Gala
ti
 Bulge PNe.2.1 MethodThe OGLE-II proje
t monitored 49 Bulge �elds (Fig. 4) using a modi�ed I-band�lter every 1-3 nights during 1997�2000 with the 1.3 meter Warsaw teles
ope at LasCampanas Observatory, Chile [14℄. We submitted all known, MASH and MASH-II
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Fig. 3. Global morphologies of non-stellar MASH and MASH-II PNe.PNe to the OGLE �eld �nder5 to obtain OGLE-II �eld names and (x, y) 
oordinatesfor ∼80 PNe within the survey. For ea
h PN we inspe
ted 
arefully I-band �nder
harts and photometry [15℄ for an exa
t I-band mat
h leaving us ∼20 PNe withavailable photometry [13℄. Periods were sear
hed for using the period04 software[6℄.2.2 Results and Con
lusionWe found 4 obje
ts 
lassi�ed as PN to show variations. One mis
lassi�ed PN appearsto be a symbioti
 system that exhibits long-period variability. We note that JaSt2-6appears to be a Mira variable [4, 7℄. Unfortunately, the majority of our PNe seemto be non-variable or dominated by systemati
 errors. Even though we found 2 PNe
lassi�ed as transients in the OGLE-II 
atalogue, they may be part of the 10 per 
entof suspe
ted artifa
ts [16℄. Indeed, su
h large, multi-epo
h photometri
 databases aresus
eptible to many di�erent systemati
 errors whi
h 
ompli
ate the interpretationof the light 
urves. Su
h systemati
 errors in
lude 
rowding e�e
ts [10℄, and various
olour and atmospheri
 transmission e�e
ts (e.g. [15, 1℄), the latter of whi
h we haveseen in our sample.Our 
ase study suggests OGLE-II is more suited to �nding long-period variationsfor symbioti
 systems or perhaps late-type binary 
ompanions, however a largersample is needed to rea
h a de�nitive 
on
lusion. Further details will be presentedelsewhere [9℄.
5 http://ogledb.astrouw.edu.pl/∼ogle/photdb/phot_query.html
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Fig. 4. Field 
overage of OGLE-II [15℄.Referen
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