Science Communication and
Literature Searches

If a supernova explodes in the galaxy and no one

observes it does it make a flash?

If a supernova explodes in the galaxy and

someone observes it, but nobody publishes it,

does it make a flash?

e Scientific “success” rest on the quality, but also
the visibility, of your work.

* The impact of a scientific result depends on
how well it is communicated, as well as on its
Intrinsic merit.



Whether writing a paper or giving a talk, be mindful

of the composition of your audience. Frame and

structure your presentation accordingly. Are they...

* Experts in the subject at hand?

* Experts in the relevant astronomy sub-field?

* Members of the astronomical community?

* Physicists?

* A proposal review panel that might include any
combination of the above?

e Science media?

* Current or prospective employers?

* Non-scientists: e.g., non-science media, members
of congress, the public at large, schoolchildren..?



The technical level, and amount of amount of background
material, depend on the audience, setting, and format.

Let's suppose i S

that you've just AGN Conference Very Technical None

com p|eted a X-ray Astronomy Very Technical Little
. . Conference

major prOJECt Astronomy Conference, Very Technical Some

iﬂVO'Ving X-ray Journal Article

Observations of Physics Seminar, Job Talk  Very Technical Lots
Active Galacﬁc Astr288c Class Project Technical Some
Nuclei (AGN) Observing Proposal Technical Lots
Funding Proposal Somewhat Technical Lots
There are also Sky & Tel Article or Slightly Technical Some
time and space | Interview
(page ||m|ts) Press Release or Press Non-technical Lots
Conference

considerations.

Talk at Local High School =~ Non-technical Some




Writing and Publishing Papers: The

Literature

The scientific literature includes non-technical (newspaper,
magazine) articles and books, and conference proceedings.
Original research results are generally published in peer-

reviewed journals such as AJ, ApJ, A&A, MINRAS, PASJ,
PASP. ARAA, Science, Nature.

Letter Short Timely, significant result
Standard Article Open Open
Supplement Long Details of a long program,

new technique...

Review Long Existing research, in context



http://arxiv.org/ -- a preprint server where papers often first appear

Sew Cornell Universit
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arXiv.org

Open access to 632,567 e-prints in Physics, Mathematics, Computer Science, Quantitative Biology, !
Subject search and browse: | physics + | ('search ) ( Form Interface ) ( Catchup )

5 Mar 2010: New Submission System and announcement schedule changes

21 Jan 2010: Collaborative support plan announced

8 Apr 2009: Added public author identifiers, Facebook interaction, myarticles widget, and personal
See cumulative "What's New" pages

Robots Beware: indiscriminate automated downloads from this site are not permitted

Physics

e Astrophysics (astro-pecent, find)
includes: Cosmology and Extragalactic Astrophysics; Earth and Planetary Astrophysics; Galaxy
Instrumentation and Methods for Astrophysics; Solar and Stellar Astrophysics
e Condensed Matter (cond-mat new, recent, find)
includes: Disordered Systems and Neural Networks; Materials Science; Mesoscale and Nanoscz
Soft Condensed Matter; Statistical Mechanics; Strongly Correlated Electrons; Superconductivity
General Relativity and Quantum Cosmology (gr-qc new, recent, find)
High Energy Physics - Experiment (hep-ex new, recent, find)
High Energy Physics - Lattice (hep-lat new, recent, find)
High Energy Physics - Phenomenology (hep-ph new, recent, find)



arXiv preprints are often posted before they are reviewed...
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a decrease of the luminosity of the donor star, which makes it very hard to detect. After a merger or dlsruptlon of the system by the supernova
explosion, no companion will be present.
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ABSTRACT
Star foemation-driven outflows are a eritically important phenomenaon in theorotical

treatments of galaxy evolution, daspite the limited ability of obserwational studies to browse context:

trace galactic winds across cosmologioal timesoales. It has boen suggestod that the .co
strongest Mg 11 absorptice-line systems detectod in the spoctra of background quasars next >
might arise in outflows froen foroground galaxics. If confirmed, such “ultra-strong™

Mg (USMgil) absorbers would roprosant a mathod to identify significart numbers :nt| 1003

of galactic winds over a huge bascline in cosmic time, in a manner independenit of { the
luminous properties of Lh.{yt.ln.x& To this end, wo prosont the fisst detailed imaging
and spoctroscopic study of the fiolds of two USMgll absorber systemns culled from
a statistical abworber catalog, with the geal of understanding the physical procoscs
loading to the large volocity speoads that define sach systoms.

Each flcld contains two bright emission-line galaxics at similar redshift (Aw < 300
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connection. We corssider these data and USMglI absorbers in general in the context of -
varicus p-.-pulnr modds, and conclude that galactic cutflows are generally noccssary to K tne .
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energy source for the majority of systoms. Finally, wo discuss the implications of these
rasults and spoculate on the overall contribution of such systoms to the global SFR
donsity at z ~0.7.

Key words: intorgalactic mediurm - quasars: absorption lines

ISM: jots and outflows
galaxics: starbuarst.

1 INTRODUCTION determined, simulauons suggost that the balance boauwoen

In the local Universe, large scale gas cutflows are cbsorved
10 &rise In grlaxios exhibiung high surfece densiuios of star
formacion. Whille the proctse roles of such outliows, includ-
ing grlactic “superwinds”™, In galaxy evolution are sl being
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outflows and the accretlon of cool ges Is one of whe pri-
mary mochanisms by wiich sar formason ¥ rogulaed In
Individual halos (e.g., Oppenbeimer ot /l., 2009; Brooks ot
AL, 2009). As the current epoch, the highest siar formaslon
rRie (SFR) surface densdues - and therefore galactle winds

are peoferonclally found In relsiively low-mess halos, such as
those hosing dwerf starburst galaxis. However, the mas|



Searching the Literature

* The Astrophysics Data System (ADS) at
http://adsabs.harvard.edu/ has a nearly complete
database of articles, and may be searched using many
kinds of keys.

* Published articles may be downloaded from journal
websites (if you or your institution has a subscription).

* NED can be used to search for articles related to a
particular (extragalactic) object.

* arXiv.org also has a search interface.
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The SAO/NASA Astrophysics Data System

Welcome to the Digital Library for Physics and Astronomy

This site is hosted by the am
High Energy Astrophysics Division atthe £ 3
Harvard-Smithsonian Center for Astrophysics

The SAO/NASA Astrophysics Data System (ADS) is a Digital Library portal for researchers in Astronomy and Physics, operated by the Smithsonian
Astrophysical Observatory (SAQO) under a NASA grant. The ADS maintains three bibliographic databases containing more than 8.6 million records:
Astronomy and Astrophysics, Physics, and arXiv e-prints. The main body of data in the ADS consists of bibliographic records, which are searchable
through highly customizable query forms, and full-text scans of much of the astronomical literature which can be browsed or searched via our full-text
search interface. Integrated in its databases, the ADS provides access and pointers to a wealth of external resources, including electronic articles, data
catalogs and archives. We currently have links to over 8.6 million records maintained by our collaborators.

http://adsabs.harvard.edu/




Sign on

ADS Abstract Service
ADS Home | HELP | Sitemap
ADS Services This site is hosted by th
. site is hosted by the ™
Bsf)t?: High Ene Astrophysics Division at the f "1
e Harvard-Smithsonian Center for Astrophysics “*
myADS
Mirrors

Feediss

The SAO/NASA Astrophysics Data System Abstract Service provides a gateway to the online Astronomy and Physics literature. You can navigate this
What's e content using the following query interfaces:

Site Map
Sl « Basic Search, which searches the entire body of literature (8,618,924 records) currently indexed in the ADS.
Other NASA == Astronomy and Astrophysics Searchaaadvanced interface which searches the 1,760,747 records currently in the Astronomy database, including
Centers 145,649 abstra om planetary Sciences and Solar Physics journals
HEASARC « Physics and Geophysics Search, an advanced interface which searches the 5,682,630 records currently in the Physics database, including 478,005
IRSA abstracts from APS journals and 305,106 abstracts from SPIE conference proceedings
LAMBDA
MAST « arXiv Preprints Search, an advanced interface which searches the 632,458 records consisting of all the papers published in the arXiv e-print
NED archive

Examples of searches by author and object follow....
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Tha wsmsnnt s wmsodomonm e Vv soVnwnm smn s

Main body, (start
with intro)
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26 Irem and Nicked oum
ks Bbas Se syoagest s of lnes chaesvable i S Xauy %
spectram. High sempe mpare chasters above 3 kel pamanly ave *emere Anders & € 0w Creveme & Sanval (199"

& Sewr soagest lnes Be Ka s o about 697 and 6,67 keV

for H-like and He like o, while bwer temperose clames 1200 12000
exc e the Labell complex of muay lines between about0.6 and s B
2.0 keV. Hwang & al. (1999) have shown @at ASCA detsmi. - o
macioes of ron abasdances from jast e L or K shel ki give con a0 S8
senent waalks. loa asd sickel awe peedom macly pradaced by 7% 7580
SNela 738 7588

Lilke woa, mickel also bas Labell lmes Sae be o e Xay 2 7265
band. But ualike rom, e abundince determinag ons ae driven LE a400
almoa: encirely by @e He-like and H-like K-abell lines 2 7.77 634 a3
and £.10 keV. This 5 because B abundance of axckel & abous 7: 3:

L]

an caderof magamade ke San roa, and e nicke ] Labell lines
He Ml are et re bl e smpemams v 4 ke Nm—Awmncesur gy n s bt calewherl 120
s e & lizlk exciucioa of &e K-sbell line below B 'n--u.u-n# ofthe hanc and meteortic

Sraight sveragn o it phuecp There should be
encmy. :mﬁm“-t-wv‘-"nu

3. SOLAR ABUNDANCES sufficient info

Them bas been some conroversy in e lnemsue a5 0 Be did Geevesse & Sauval (199%) valoss for comvenience and oy - . .

camomicnlvaless 1 use for the solwr elemental atumdances, The — O0SsRmcting dbandance ratics. (dlreCtly/lndlreCtly)

vakses for S demental sbandances by namber e e fhund

”w“ﬂq»cugmb “*d oa e choaen 4. OBSERVATIONS AND DATA REDUCTION

valees for ®e solar abundances. However, for e sale of 4.1, Sample Selecs

coaven ance o amental abundances we often mportad with -

spect 1 the soke vabses We e for our smple all S chmer sbeerazons & 22 that your results
Mumtozzky etal (1996) in Shelr paper repost ¢ haser abun- achives of the ASCA sazellne. Is Homer e al 003" (here- . L

Guvesse (19%9) 1n Asdes & Gmvesse (1989), Se autars prepax a lge catalog of oanoge seously asalyzad ¢ baer tem- , ’

commeaton how Dephoraphen: and mEsoa e valseafor e FERNER, mmodmes asd owall mxal dosfax s fom De be reproduced

solar abundanc & W Coming 19 aEresment Wik bems me- aa? poocessing of the ASCA chxner cbservigions. Thew we p .

samment techaiguesand impooved valees of physical consanss, 9 B Rl demaiks of She dam selection and raduaction; caly a

and give sambers B both Se photoaphears: and meeoanc val-  ef summary & gives bee. Is s paper we e S ACC

en. While alenoaz al lthe clemmns wer 1 good agreement, e sample, butowr forus & e deseamimation of e sbandances for

roa abandace sl howed dRcrepances beowess e pATo- Bdvidnl clemets i addrion 1o a
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upearpes fSor e abundanaes ane the b nd hegh o et of e WP confidence regn o Sor that cment Alendance o gvan in e

il dex notmon, 5, [A 5w D2 N0 /N bt = 02 (N ¥ N

We have used an ASCA observazion of Cygaes X-1 (a brgghe
source where e sysieaue: aros domimte She Sue soal o)
0 meane Be sk of residaal lines in fimed specraof a con-
Sivzam source. These lines could be de to avos in S sy
ment calibention and could affect e abusdance deosrminations
= chamers. Using a power hw + disk lise model i XPSEC, we
menware e lrges madoal i 2e Cyg X-1 spactoam hawe o
egavales widdof 17eVae 3.6 keV. Using the Raymond- Smih
plea code 1o mode] e agaivaless widh of ek 1 Xy
lines, we find St te caly dement with 2 small esough egav-
alest wikhwobe porably affamedbya 17V masdoal & caloram,
Wit an equnalent wadh of 25 eV o very hotc et es (6 keV ).
However, ®e 17 ¢V maidual lies i e wrooyg energy © afise:
caloram (lees e 35,39, and 41 keV) In addmon, S posit ne
madnl would sarve © morene e mensued calerm aban-

dances; our d cale ram aband we lower San ex-
pacsed A .nhnanuu@cmwmul
(Wi De oo od o pr pileug) shows a

i resadaal of 1% eVeqanhzmnaeLll keVAu
adge of e mivar. These resals indicate that avy 1iselike call-
beng oo enoes ase mot brge eaough o afites e ¢ hater e lamenma |
abundance MSERITeIens 1 B stady.

We have ako used an ASCA obsesvazion of 3C 273 (seqguence
mamber 12601000) as a broadhand ¢ oot ivzam source © check
oo calibeai on enoes | e mapoase Muerioes and el r effert on

1,0 [T ————

{ .
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Abundance Ratio
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M A—Ndcon and sl dundn e matoe werh nopect to won. | See ke
whcronic adivkn of the Joumal for a cobr wrgion of the fgere |

e darived chamer elemennl abundaces. We fimed 3C 273
Wit o absocbed power lw model (Fig. 5) and exmoed e
rigio makdaak 0 S bast it We tenused tese maidmakiasa
comertion 10 the cluser dam, and Sen mfimed the clamers to
find Se sbondaces. The ahundances fom e comectad dam
ax complesly consinet with Se sdundances fiom the us-
comertad duma, fasher indicating Satemos in te effaxive wen
caliboion d not afiec Se darved clemestl sbandances.
We bawe alio isvestgaad Se abundinces derved using Se
GIS and SIS detecaoes sepamsly i cader o chack e consis-
teacy of our resaln. While Se SIShasbener spaconlresohsion,
£ako sufies friom slight CTland low esegy abaorpoion poob.-
lemn e do mx aflec e GIS. Figuee 6 shows hese remals. In
general, e GIS and SIS sbandances muech very wel | for mose
of the dlemenas. However, mickel and sil os show a syssssane
wend of slighcly higher SIS sbundances. The SIS mickel abus-
dances are mof as rel uble o B GIS sbondances because the
GIS has moee effective ama San Be SIS o te Ni Kabell line
The sysemuex wend i Se mad e il
abundances & more d ficuk © uadersand. m..- (1997)
showed B e GIS and SIS sl for and silicoa abandances for
his chamer sample were wellmasched. Individaal asalysisof the

Mo S—Abwrbal power law St D e 4S04 3C 275 dara The das and
model are shown in the top pnd Sor e Sur A0 A detctors, and the maen of
the data to hemadel 3 shown in e botren panel The hek o fany sgresicans
rearkals indcaw that fe A4 eScove aea calbraton 3 Tee of any o
mAane inelios pygemaic grors
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eariched gan fom claner galoces and g expelled by the
i e geasnions of sum and Sen acceetad oot clames. A
combization of X-my obs ervacions well mase had 1 obaarving
metal abusdances in claters and S mpostance of galaxy
chatersas lrge retamers of Population ll]-canchad gas make
Dane cbaarvicions ane of the bast views oo Se arliest gen-
egioms of sam i e

9. SUMMARY

: S abandinces for gal-
oy chasners basad oa A SCA cbaarvicions. Our ms e meass of
e poa and silicon sbandances agree withthe pag ASCA resals
of Fukiwawa (1997) asd Mushooky o al (1996) but achiewe
mvach Righer prec s and exiend B tempercwre mage fiom
0.5 12keV. Theme anme mends of B ind v doalclementabans-
dances show oM SEpraing sew madig silicos asd sulfer do
sotrack each ofher as a fanction of eagemare i chames, and
argpa and caloram have mach lower abusdances San expectad.

These waaks show that S oo cmenss do 20t bedave hamd-
gensously asa sigle goop. The usexpectad sbandance wends
Wit tempemtze poobably indoge Sat diffees: corchment
moae Ba ko e importint s ol users with different masses. The
wide scamer i o -clement abundances ata single tmpemtee
could indicase Bae SN models need some fine-taning of the
dividaal elemen: Welds, or Sat a different ocaof SNe
seeds 0 be considarad as mposant 0 metal earchmest i
chames.

We have alwo anemgrad 10 uhe our measared abundances ©

We lave

20 combinagion of SNe la and SNe 1l fis e dama Anodther
souce of mema ks & needad.
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This exara sowrce of memals e be abie o produce enough
silioos 0 maxh Se meamwremenss, br motf 50 mach salfar
amgon, o cal cham wexcead Seam. A veigation of SN mod-
ekinte lnarcare lad o twee separe model s Datcowld falfill
Dese mgueemenas. All Swee models were s il and bad &
progennor sus massiwe and or metalpoor sas. The combi-
sazion of canomica ]S Ne 1a and SNe 11 with cne of Se new mod-
el does a mvach bemer job of muse hing the obaarvicioas. These
sorm of massive, metalpoor rogennor sus ax exactly e
sus Sat are supposed 0 make upthe vey early Pogulazion Il
sas. The companction of our mguired extm source of meuk
wih SNe fiom Pogulazioa 11 like progennors supposts e
dea e a sigaific ant amoust of meta | s hanent was fiom Se
very earliss saws

Chanes are a wague eaviroamen: for dlemental -abusdance
meguareme s became Shey woum all e men ks poodiaced in
SDem. The relatively uacampliceed piysial eaviroamens in
¢ hasners aleo allows well endersood abundance me aume menss.
Fusse sbusdance analyses using a large sample of XWMA dam
will allow an even bemer of @e SN ypes and
enn hanent me chani sns Imposast s galaxy chases.
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LaTeX

LaTeX (http://www.latex-project.org/) is a typesetting
(as opposed to a word processing) system where manuscript
format and structure are automatically generated.

LaTeX is

 free and easily available

 commonly used for scientific documents

* can easily accommodate mathematical expressions

Many journal articles and conference proceedings,
require (or strongly encourage) submitted manuscripts
to be created with LaTeX, and provide templates.



LaTeX

Latex is very powerful for typesetting mathematics.

The solution to S\sqrt{x} = 55 is Sx=258.
produces
The solution to /& = 5 is & = 25.

The solution to
\begin{equation}
\sqrt{x} = 5.
\end{equation} produces -
IS
\begin{equation}
x=25.
\end{equation}

The solution to

3

-
|
u‘

is

..
|

()

[

See http://en.wikibooks.org/wiki/LaTeX/Mathematics for list of symbols.




LaTeX

LaTeX is run in comand-line mode as follows:

* [atex paper.tex compiles the paper.tex LaTeX source file,
producing the dvi paper.dvi (run this twice).

* dvips paper.dvi —o paper.ps produces a postscript file.

» ps2pdf paper.ps paper.pdf converts it into a pdf file.

LaTeX may be learned by experimenting with revisions of
pre-existing source files, and referring to manuals

(e.g., http://www.giss.nasa.gov/tools/latex/). The homework
assignment will give you an opportunity to do this.




A Little More on IDL Basics

* Lines starting with “;” are not executed (used for comments)

* These comments can be “inline.”

* help prints the name, type, and value [size] of scalar [array]
arguments

 float converts from integer data type

* findgen(N) produces an array [0.0,1.0...float(N-1)]

e fltarr(l,J) creates a floating point array with | columns and
J rows; all entries are initialized at 0

http://www.astro.virginia.edu/class/oconnell/astr511/IDLguide.html
has useful information and a nice tutorial.




Scalars, Vectors, and Arrays in IDL

IDL> value=3.3

IDL> array=[1,2,3]

IDL> flarr=float(array)

IDL> help, value, array, flarr

VALUE FLOAT =  3.30000
ARRAY INT = Array[3]
FLARR FLOAT = Array[3]

IDL> print, flarr
1.00000 2.00000 3.00000
IDL> a=fltarr(3,2)
IDL> print, a
0.00000 0.00000 0.00000
0.00000 0.00000 0.00000
IDL> arrayl=[array,array]
IDL> help, arrayl
ARRAY1 FLOAT = Array[6]
IDL> print, arrayl
0.00000 1.00000 2.00000
IDL> array2=[[array],[array]]
IDL> help, array2
ARRAY?2 FLOAT = Array[3, 2]

0.00000

1.00000

2.00000



IDL> print, array2
0.00000 1.00000 2.00000
0.00000 1.00000 2.00000
IDL> array2=[[array],[2.0*[array]+1]]
IDL> print, array2
0.00000 1.00000 2.00000
1.00000 3.00000 5.00000
IDL> array3=REFORM(array2[1,*])
IDL> help, array3
ARRAY3 FLOAT = Array[2]
IDL> print, array3
1.00000 3.00000
IDL> array3=array2[1,*]
IDL> help, array3
ARRAY3 FLOAT = Array[1, 2]
IDL> print, array3
1.00000
3.00000
IDL> array4=REFORM(array3)
IDL> help, array4
ARRAY4 FLOAT = Array[2]
IDL> print, array4
1.00000 3.00000



