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Ultraviolet (UV) observations of Type Ia supernovae (SNe Ia) are
useful tools for understanding progenitor systems and explosion physics.
In particular, UV spectra of SNe Ia, which probe the outermost layers,
are strongly affected by the progenitor metallicity. Theory suggests that
SN Ia progenitor metallicity is correlated with its peak luminosity, but
not its light-curve shape. This effect should lead to an increased Hubble
scatter, reducing the precision with which we measure distances. If the
mean progenitor metallicity changes with redshift, cosmological
measurements could be biased. Models also indicate that changing
progenitor metallicity will have little effect on the appearance of optical
SN data, but significantly alter UV spectra. To address this problem,
we reduced and published the largest UV spectroscopic sample of SNe
Ia to date. With this sample, we confirm theoretical predictions that
SN Ia UV spectra are strong metallicity indicators. Our findings show
that UV spectra are promising tools to further our understanding of
SN Ia while directly improving the utility of SN Ia for cosmology.
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Abstract

We present cross-identiflication of archived x-ray point sources with optical variable stars found in
All Sky Automated Surv%/ (ASAS). In a surveyed sky arca of 300 squarc degrees, 36 objects were

identified as possible
systemns and pre

I'he ASA

5 Project

»The All-Sky Automated Survey first ran with a
prototype ASAS-1 and ASAS-2 equipped with
768X512 Kodak CCD and 135/F1.8 telephoto lens
to maniter stars brighter than 14 magnitudes in the
| band at the Las Campanas Obscrvatory in Chile
{4).{5)-

«From April 7, 1997 to lunc 6, 2000, marc than
140,000 stars had been observed in the selected
fields covering ~ 7 square degree for nearly 50
millien phetometric measurements.

«More than 3500 variable stars have been found
{ASAS-2) . of which nearly 90 7 are new identifi-
cations. Among, these 380 are periodic variables.

« The ASAS-3 system installed in August 2000, has
discovered over 1000 eclipsing binaries, almost
1000 periodic pulsating variables, and aver 1000
irregular stars among the 1,300,000 stars in the
Oh 6h quarter of the southern hemisphere till date

(®).

The W Ursae Majoris Variahles

W Ursae Majoris (also called EVW) variables are
cantact eclipsing binaries, with periods p=0.2-1.4
days.

» Their light curves show two nearly equal n
with virtually no platcau.

Fig. 1 HIP 58603 (D 1088M1, AH Vir i 3 W Uba ype syserm i =

period of 0007928 days

(ks fastroneste coasa,nl Hippaecos, educ akion b A vl)

« W UMa systems are known x-ray emitters. Stgiper
et. al {1) examined & sample of 102 such systems
and found 54 of them Lo be x-ray sources.

» The x-ray emission mechanism of these systems is
not clearly known but is thaught. ta be related to
stellar magnetic activity.

» A large sample of W UMa systems with x-ray emis-
sion is an important first step Lo shed light on their
x-ray nature.

W L Ma stars - Absolute Magnitude

«We made use of the ASAS-2 database of the vari-
able stars and amang the 360 periodic variables,
identilied 36 possible candidates of the W Ursae
Majoris type.

»We searched the x-ray counterparts for these W
UMa stars in the ROSAT database and found that
10 of the W UMa stars had x-ray counterpart {An-
gular separation < 307},

= In some cascs, the cross identification was rela
tively straightforward, either because the nomi-
nal positions of the x-ray and optical source coin-
cided (Fig. 2) or because no other obvious star
was near Lhe x-ray position (Fig. 3). The fig.
4 shows the light curves of a few W UMa stars
for which we found the x-ray countcrpart in the
ROSAT database.

nt their x-ray luminosities

o Majoris type. We compnte the d

Fig. 2 ASASUS3050 BE2S.F Tig. 3 ASASIBA13 0043,

ances to the W Ursae Majoris

X-ray luminosity vs. rotation

To study the interplay between stellar ratation
and magnetic activity, we sce that for single stars
(Fig. 5) the x-ray luminesity increases with rota-
tion, until # d, for which saturation occurs.
The W UMa stars are tidally locked and all have
periods below 0.63 d. As fast ratators, W UMa
stars offer a good tool to investigate such rela-

0SS imager : e b indicatrs thr, povian of ASAS ohjects wherns the b hex sk tionship in contacting binary environment. Fig. 6

the psition ul Lheir % ray counerpar,

Fig. & Light curves ul o low ASAS veriablus with x iy countonaarts in RUSAT

#For 8 of the W UMa stars, the angular separation was less
than 30" whereas for the remaining 2 it exceeded this limit.
We used 5. Rucinski’s absolule magnitude calibration methac
(2), (3) ta compute the absolute magitudes of the stars and

hence their distances.

The exact calil

fon used is as given below,

B

where 7,

plots L versus period for W UMa stars, with
data from (1) and (8} and our work, It ap-
pears Lthat the faster an W UMa star rolales,
the wenker its x-ray emission is, which may also
be hinte the single star data. The actual rea-
son of this "anti-correlation’ is unknown, and we
plan to study an enlarged W UMa sample (e.g..
ASAS-3) tor their x-ray emission to shed light on

o o wa
[

Fies. § X-say luminosity vs, votation of feld dwarfs (cmsses) and clus-
i riruner arraws indicate feld stars with poriads
o s, vakesn Teom (1),

which is valid over the following ranges in period and color,

0 o2&k

 Two of the W UMa stars with x-ray counterparts, have the
periods or colars outside the range of the calibration. Hence.
we computed the absolute magnitudes of 8 W UMa stars in

| band and their distances.

W UMa stars - X

We computed the x-ray luminositics for the W UMa stars from
ing the

their x-ray counts. The flux was obtained by mult
energy conversion factor with the count rates (1).

e ety

JANN

(3348

where the hardness ratio Ui = (1f — 51/ + 3], for which
and 5 denola the source counts in the hard (0.5-2.0 keV) and

soft (0.1-0.4 keV) passhands of ROSAT, respectively.

Table 1 lists the W UMa stars with their computed distances

and their X-ray luminosities,

TEC P V-1 4
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dis the wean distancs in parsec and L, is the mean x.vay luminasity in ergsec '
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Bargulor scparation ol the counlerpart

Fifz. 6 The poiats in bile colat s e valuas rake fiom (1), and in
arren calor are th are
e unes we litabned for Une W Ulla stars from ASAS 2.
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Deep Intermediate-Band CCD Photometry of Globular
M13 and Its Stellar Population

Cluster

Graduate Ing

Abstract

We present CCD photometry, in 13 intermediate
bands covering from 450-1000 nm, on the galac-
tic globular cluster M13 (NGC 6205). The data
— effectively law-resolution spectroscopy — were
taken by the 60/90 cm Schmidt telescope, with a
1-degree field, as part of the Beijing-Arizona-Taipei-
Connccticut {BATC) color survey. The spectral en-
ergy distribution of individual stars in the outer re-
gion of the cluster provides information of their mem-
bership and of the evolutionary status of the dluster.
We will also detive surface calor gradient of the un-
resalved core, from which stellar population and the
dynamical status of the cluster are inferred.

The Galactic Globular Cluster M13

S M13 (NGCO205, o = 1554 4 = 35755 2), one
of the biggest and prominent galactic globular clus-
ters in the northern homisphere, discovered by Ed-
mond Halley in 1714.

» Distance to the sun: 7.9 kp-
»Metallicity [Fv./H — 1., a low metallicity GC
» Core radius: 1. 7%

o Tidal radius: 25..5 ~ | g (Harris, 1996)
ss profilc is well fitted by King

BATC Color Survey

The Beijing-Arizona-Taipei-Connecticut (BATC)
Color Survey of the Sky (http://vega. baz. phu.edu,
en/bate/Litle/index hlod (Fan et ol 1996) is a
large ficld and multi-calor photometry project. The
main geal of BATC is to obtain the SED of every
celestial object in the program fields and to clas-
sify special objects such as QS0s and active galaxies
based an SEDs with cfficiency.
The BATC filter system inclu
band filters is designed to avoid the contaminations
of sky issi The ission curve
of each filter is shown in Fig.1.

15 intermediate

Fig L BAIT fllar syslenn
The BATC abscrvations on M13 (sce Table 1 for de-
tails) are performed with the 66,90 cm F/3 Schmidt
telescope during 1995 to 2002. The telescope is
equipped with a Ford 2114 x il CCD which gives a
x i ficld of view (plate scalo= pixel)

Talde 1: Olecewatinal g of W15
Neo. Filter Wavel{A) Exp.(s} # stars
3 I 11945 S 1w
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ioe 4925.0 13511 11176
[N F266.8 THIN 12450
7o ATROD 1800 11545
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& B400 L3985
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M13 in BATC p (271} band

Coler-Magnilude Diagram (CMDY) &

Stellar SEDs

The BATC CMD is decp cnough to allow for stellar pop-
ulation analysis of post-main sequence and some main se-
fuence stars.

» Red Giant Branch Stars (RGBs)

«Blue Horizontal Branch Stars (BHBs)

The BATC photometry provides unique information of the
spectral type and existence of peculiar spectral lines of each
abject in the field, more so than a CMD.

sity, Chung-Li. Tajwan

Data Reduction and Calibration

magnitudes of

ine 11 (4 cus-

s The and i

stars are resolved with BATC Pipel
tomized DAOPHOT package).
«BATC magnitudes (Zhou et al., 2002) are defined
on the Oke-Gunn (1983) system as AT, magnitudes
The AB magnitude relates to physical encrgy flux
directly.

» After photomctric calibration, we obtained the SED
of resalved objects.

Stellar Population and Color Gradient

Color gradicnt has heen seen almost exclusively in post-
core-collapse clusters (in M30, M15 and 47 Tuc, Piotto
et al. (1988), Burgarella et al. (1996), Guhathakurta
et al. (1998)) which show a power law cusp in the
core of their surface hrightness profiles. So far there
has been only one prominent casc of color gradicnt
detected in a King-type globular cluster, NGC 7089
(Sohn et al., 1096). The analysis of individual steliar
SEDs in the outer region provide us the information of
stellar population sa does the color gradient, and after
smoothing the extended core of M13 with a preper
running-box median filter in order to mask the giant
stars, we would exploit if such color gradient {hence
stellar population or chemical abundance distribution)
exists in M13.

ogram of angular distance from an object de-
and to the center of M13, we can depict an
enhancement in star numbers around the tidal radius.
The genuineness of the peak or its possible causes still
nced further examinations and cxplanations.
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Light Curve Analysis of AZ Capricorni = A Low-Mass
Member in the Beta Pictoris Moving Group
C.Y Chen' (FfE#), & W. P. Chen'? (PEXAE)

"Dept. of Physics, Mational Central University, Taiwan
Anstitute of Astronomy, National Central Univarsity, Taiwan

Abstract

AZ Capricorl (BU 176L28), 15 an X ray source and o variable star vith UNCertain variability, The star is on ef the members in the Beta
Ficloris moving Srouu (BPMG), which conslsts of 28 kiown stellar systems sharing the shmilar 2o moving motion a5 Beta Pie, the famous.

star with s prominent

planetary debris disk. The BPMG, at a trnical distance 36 pe frum the earth, and with an age of 20 My, represents an

intanesting case af dissolving stellar groups after star farmatian aut af parental malecular douds. Here we present the light curves of AZ Cap,
alow-mass memberin the BPG, collected with telescopes at Tenagm and at Lulin fram 2010 tn 2012 to shed light sn the nature of this star.

Moving groups of stars

It is widaly acreptad that stars are formed in groups aut of
malecular clouds, with dozens ta thausands of members. Thess
clusters dissociate with time (Zuckerman et al. 2001), bt the then-
members stil share the same motion through space, Members in
amoving eroup have the same origin, 50 even an relatively cld
system oould be diagnosce of its cvolutionary satus by studying
Individual members widcly separstely n the sky.

The Beta Pic Moving Group

The Beta Pictoris moving group (BFVIG) is a young maving graup of
stars lcated relatively near Earth, sharing a comman motian
thraugh space as well as a commen origin. Beta Pictaris, the title
member of the BPWG, has a promincnt planetany debris disk
daleciud by tha IRAS

e

AZ Capricorni
A2 Cap (BD-17° 6128, R&=20¢56:02.7, DLC=-17:10:54, 12000), 3
member of the BPWIG, is 47.7 pe from the Carth (Zuckerman et al.
2001). The star enits copious X rays (Chen et al. 2006 is of
spettral type K7, and s a knawn variable with @ possikle period of
abaut 3.0082 day {hessina et al. 210, on the basis of the Aif Sy
Automated Survey (ASAS, Pojmanski 1997) data, The ARAS giues
=10,48, AV=0 05 and classifies the star as a CW-FU (W Virginis
Cepheid) or BY+UV {rotating variable] type of variable (Pajmanski
2004). The ZMASS data, 1=7.83, H=7.25, and Ks=7.04 suggest
ifvdeed a late type dwarf, Te nature of AZ Cap, regarding the
arigin of the X ray

amission or iLs fhux

variability, however,

remains elusive. Hers

we present the study of E
the star, including the o
photemetric monitering S
with 2 time zpan of 2 { -
vears fram 2018 ta 2012 - !
The figure on the right :
shows the finding chart

af the A7 Cap field along i |
with the 4 passible
reference stars for

Observations

Wi use the 081 m Tenagra 132"} tolescape in Tueson, Arizana, USA
and the S (30 ) at Lulin Obseryustory ta perlorm Inaging
photamutry of A2 Cap in the B,V and R bands. In 2010 the target was
observed oy in three nights with 4 messurements. The moritoring
was intensified in 2011 (from Semtember 26 tn December 111, and
continued in 2012, In each session we usually started with a complete
set of BVR images, follawed oy a few R band images within a night,
normally with an expesure time of 10 seconds. The ditferential ight
curve of A2 Cap, mag {AZ Cap] minus mag [Refi), from end of 2010 1o
enet of 2012 is shewwn below. The variability is obwious, when sempared
with mag (Refa2] minus imag (Ret3).

e b . b v e g a2 s

Sune 3 - Svar 3

Periodicity

The 2013 light curve, anahged by the
NASA Exaplonet Archive Pericdagram
Service wr fexcoinetarchine imnc.colect: edi
shows a possible period o7 3.4 d fsee
figure on the right]. Intarestingly, the
2011 dala, gemerally with much larger
variation amplituede, did not seem to show the sama parice

Discussion s K2
Chen et al. (2006 analyzed the Mray property %
of AZ Cap, using an earlier 845 classification *

asan WUMa star, While the periodand Xray =~ .
emission are onsistent with the classifieaiion, g

the quasi periodie, and often abrupt

phatometele varlatlens in AZ Cap aresented here: Indicate that the star
should bu @ BY Dra varistle, which is & late-type dwsrf with ratstional
variability dus to star spots and chromasaheric activity. Close
inspestion revaaled a dlase compznion (see nset), whase affects on
the canfusicn of the varies peculiar praperties af 47 Cap await further
investigations.
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Diagonosing triggered star formation in
the cloud complex Sh-142/NGC 7380

Tanvi Sharma', Wen-Ping Chen', Neelam Panwar?, Sun Yan?
!Graduate Institute of Astronomy, National Central University
2Aryabhatta Research Institute of Observational Sciences
3Purple Mountain Observatory

Introduction and Motivatio:

Star formation docs not occur in isolation, but rather in a molecular cloud
complex, it is an intricate interplay of gas, dust and stars already in existence in
the vicinity. Fierce stellar winds or UV radiation from massive stars may disperse
nearby cloud, hampering further starbirth. Alternatively, under certain conditions,
the stars could photoionise the surface of a nearby molecular cloud (a
bright-rimmed cloud), leading to an implosive shock to trigger the formation of]|
the next generation of stars. Ilere we present such evidence of triggered star,

formation in a molecular cloud complex.

Target of Study

Here we investigate the triggered star formation activity in Sh-142 /Sharpless 142,
a prominent HII region at 2.4 kpc, associated with the bright rimmed cloud BRC
43, and the open cluster NGC 7380. The spectroscopic binary DH Cep dominates

ionising activity of the region.

Archival NIR (2MASS) and MIR (WISE) data
Optical BVI images for BRC 43

Molecular emissions of 2CO/"*CO/C

Young Stellar Candidates

0 Il emission stars near BRC 43 (Ogura et al.

2002), and NIR-excess stars (with dusty
cumstellar disks) are pre-main sequence stars
signifying recent star formation.

0 MIR-cxcess stars signpost embedded objects with
ongoing star formation. They are selected by IR
colors Koenig et al. (2012)

o Halpna

-0z 00 02

2wnss

o8 18 12

11

(gray), NIR excess stars (black) and Ho stars (red).

Figure 2. 2MASS/NIR color-color diagram of all stars 1

e

a9 1 @ 3
sz

Figure 3. WISE/MIR color-color diagram of all stars (gray).
and of Class 1 (blue) and Class I (orange) YSOs selected by
colors.,
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Figure 1. Color composite
image H-alpha (red) and Of111]
(green) of Sh-142 and bright
rimmed cloud BRC 43. The
black square marks where deep
optical imaging is available.

Stars being formed within dense
molecular cores, i.e., protostars, exhibit
characteristic prominent thermal
emissions from circumstellar dust, as
indicated by their spectral energy
distributions

h o
- ¥ 5 ae 25 Saee 2%
Figure 5. (Left) 2CO (1-0) and (Right) *CO (1-0) contours on
the H alpha image. Candidates of Class I (red) and Class IT
(vellow) ¥SOs selected by IR colors are marked.
w
s
| T v o
A
Figure 4. The spectral energy distribution of Figure 6. PCO integrated emission (Left) in velocity range
an example a Class 1 object (protostar) — 50 kms to =35 km/s, and (Right) in velocity range =35

Jan/s to O km/s

Ev

ence of triggered star formation

YSOs line up along the interface between molecular gas and ionized gas(HII).
0 Class I sources are found to be embedded in molecular clouds.

[ Class II sources are mostly located at the periphery of the molecular clouds or HII region
0 No sources deeply embedded in BRC 43 are found in our data.

Koenig, X. P., et al. 2012, Ap], 744,130
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HOW tO give a talk 44 point, Times New Roman

Why? What? To whom? When? Where? (the SWs)

32 point, Times New Roman

e Targeted audience 32 point, LM Roman 9
To astronomers? School kids? General public?
For journal club? Colloguium? In English? 32point, LM Roman 9, Italic

e [LOcation
In a small discussion room?¢ In a lecture hall? Stadium?

e Use proper media
PowerPoint? Verbally, board ..



How to give a talk (cont.)

e Be prepared
FEzxpect to show only 10% of what you know
Hide some slides after the end

e Be confident
e Practice etficient language
e Write legibly

Text & graphics; do not overcrowd the page vs
put immediate relevant contents side by side

e Stick to the time limit
Rule of thumb, e.q., 10~12 slides for a 15 min talk



How to give a talk (cont.)

e Exercise gestures/body language (walk around sometimes)
e Do NOT block the screen

e Stick to the time limit

e Pay attention to your audience

e Sprinkle a touch of humor (but only a touch!)



Exercise:

B Give an “elevator talk” about your research project.

B [imitations (How long, which elevator ©) ?

v'To whom?
v"What do they care?
v Why should they care? Why should you?



How to do a presentation ...

Why? What? To whom? When? Where?

* Be prepared (to show only 10% of what you
know/prepare)

* Be confident
* Practice efficient language

« Use proper media (overhead, slides, PowerPoint;
words only, blackboard ...)

* Write legibly (text & graphics)



How to do a presentation ...

Why? What? To whom? When? Where?

*Be prepared (to show only 10% of what
you know/prepare)

Be confident

*Practice efficient language
*Use proper media (overhead, slides, PowerPoint;
words only, blackboard ...)

*Write legibly (text & graphics)



How to be an audience?

e Do homework /preview work
(what do you expect to learn?)

e Learn a thing or/then two
e Do NOT chat with others
e Ask questions during and after the talk

e Describe what you have learnt to a friend.



C @ quora.com
Quora E Home % Answer EB% Spaces Q Ncmtificatit:\nso Q Eem'ch Quora 1 Add Question
~
What's the first thing employers notice on a resume? x -
Feed . . . .
= Brent Salish, former Executive (Retired) at Microsoft (1991-2008) ®
O_J!! Wiiting Answered Feb 27
o | was downstream as a hiring manager, so by the time | saw resumes, they had
&l Music already been screened as generally appropriate.
.‘ Astronomy Three negatives would stand out to me immediately:
%) science of 1. Job hopping - too many jobs in too short a period, especially recently. (|
Everyday Life expect new college grads to wind up with a different job every summer! That
3 oo kind of stgﬁ do.es.n’t count.) L.ong gaps would also catch my eye, but they
weren't disqualifying; rather, if the rest of the resume appealed, I'd ask the
B scientific Research recruiter to gather more info.
o 2. Typos. If you didn’t have enough attention to detail to proofread, or weren't
@ Extraterrestrial Life self-aware enough to know you needed to get someone to proofread, g'bye.
A _ (I'd be more lenient on resumes coming from overseas candidates where
W Academia English was not one of the country's languages.)
f‘ Philosophy 3. General lack of self-awareness. Don't put your GPA on your resume if it's not
a 4.0 or maybe one "B" short of that. Don't claim credit for things you
.‘ Physics of couldn't have done, such as singlehandedly saving a company ten million
Everyday Life bucks in an entry-level position. (Actually, that's occasionally possible, but
8 Photography you.c.l better explain it on the resume.) B.emg hand-wavingly vague ..about
b positions you held or what you accomplished. (Ex-CIA, yeah, okay, fine.)
o‘ Science Focusing too much on stuff that doesn’t matter (a college honor you earned
fifteen years ago other than perhaps election to Phi Beta Kappa, which
merits only a brief mention). Living on past glories, such as emphasis on
About - Careers - Terms . . . .
) stuff you did ten years ago to the exclusion to more recent victories.
* Privacy + Acceptable
Use - Businesses Once you're survived that initial ten-second screening, then give me a reason to care,
to want to hire you. Tell me about the difference you made somewhere (recently).
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How to writing an email

Clear; Complete; Concise; Courteous; Correct

Fast, but still formal, especially for the first time
“Stay hi with your best friends.”

Draft and proofread it before sending
An mformative “Subject”

Make 1t short (2 paragraphs? 2 bullets?) One subject at a time.
“What results/actions do you expect?”

Start/end with a pleasant greeting.
Do not shout; no emojis; not many exclamation marks.
A serious/professional email 1D
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and Publish a
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How to
Write and
Publish a

Scientific
Paper

Robert A. Day and Barbara Gastel
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Common English mistakes made by native Chinese speakers
by Philip Guo
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