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Abstract

Using Interactive Data Larguage (I0L] an esablished data wsualization software, | analyne infared s pectmsoopic otsenations of protap lanetary disks. The
observations ane taken with the Viery Large Telescope (VALT] in the ABcama Desert of Chile using the Oryogen ic infrared Echelle Spectmgmph (CRIRES). Observing
protoplanetary disks, orthe g@s and dust amund early stars, gives us irsight as to what maternial surmunds early stas, and since planets fomm in the
profwoplane @y disk of the star, imestigating ®ie dhemical compasition of pmioplane @ry disks allows us 1o probe the maedal that will e wen tually make up the
planets arcund a cerain sEr Planets whaose angins and ©om pos o s we would lile 1o better understand indude the recent discoveries of “super-Earfis*
Oberving These supsr-Eanhs gives o minimal information as to what they are composed of, but abmerving protoplanetany disks can help us betterundesand

Introduction

Pratoplanetary disks are rotating ring-shaped deks of g
and dust that surmound a ylung stac 43 ane of the
yaoungest stages of a solar system, understanding
prooplanetary disks can despen our understanding of
mare develaped systems. By understanding the gas
chemistry of protoplanetary disks, we can understand the
pramardial mra teria ks that later make up the planets, their
atmaspheres, and objects ina solar system.

‘We use CRIRES and the VLT in narthemn Chille to obtain raw
infrared spectroscogic data. Unfortunately, the ViT za
praund based telsompe which results in aset of problems
induced by atomes in the earth’s atmas phere absarbing and
emitting light in the infrared frequency ranges of about
750 nm -1 mm..

Reducing Data

Telluric Effects

Observing from Earth's ground means we must ook
thraugh Earths atmasphere. Earth’s atrmasphene
contains, anang other slements and ml ecubes, many
water mobecules. These maleculss absorh Bght at specific
frequencies and obscure our view past the atmasphere.
Unfortunately, the anky way totruly eliminate these
affects we must obsarse with a space based ebescape.

Hiwesvar, we use atmos pheric madeks to fit far
atrrias pharic water absor ption Bnes, and rem ave theam.

the oigins of e atmospheres and inerios of these planetsidandell 2012).

Cropping, Spatial, and Spectral Alignment

Ohserving asource with a elescape causes some unwanted effects. One
afthose effects & aresult of aur posithon relative tathe source. We do nat

wish tases the source fram our pers pactive, but rathar in a mana
canwenient rmanner. For exarmple ifwe take a camera, and snap a pictura

afa perfect square drawn an the wall, the picture might not show a
perfect square. The square might be distorted depending on the position
fram whare the picture was taken. 'We carrect this dstorted picture and
praduce a new mane convenient picture which shows the square asa
perfect square.

Bad Pixels

Limitations and imperecton ofthe change coupled devices usedin the
WILT reswilts in set of hot, dead, and randam ly luctuating picels. We
remave these outhers by setting a threshold of 10 times the standard
deviation .

Preliminary Results

After reducing aur data, we fit mobecular emiszion models, and search
for protoplane tary disk emiegion. This process has not yet been
campleted , but & in progres. A for one of our tanget stars, “FZ Tau™ ,
wee find marked water, hydrogen oyanide, and hydradde emsson Enes
% s=en in Figure 1.
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Figure 1.

In Figure 1. weseeamaodel of the the atmaspherne in green,
mabecular madeks in blue, pink, and green, and reduced datain
black. Comparing the Fz Tau reductions to the malecular madels
wae can dearly see water, hydrogen cyanide, and ydroside
SRS present.




