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Table 1.

Metr 1

derived from high-res

ution spectra

High-resolution grating spectra of coronal sources contain a tremendous amount of information on the temperature structure and
Metric
compasition of the sources. In general, it requires a painstaking and detailed Emission Measure analysis to extract these parameters from the data.

Flux ratio

Comment

Here, we explare the p of this i in some easily measurable quantities. This is akin to the role played by hardness NF20
ratios for low-resolution spectra. Specifically, we measure the ratios of line fluxes in various temperature-, density-, and composition-sensitive oI
lines and compare them to each other and to the underlying continuum. We use as a first test the database of all MEG spectra of caol stars o7s
obtained with Chandra ta date, and made available via XAtlas (Westbraok et al., 2007). We search for in this high-di 1 space of O2FE
metrics and report on our capability to group sources according to the measured metrics. MG2FE
We apply a let-based multi-scale line- to the spectra to identify the locations of lines and to estimate the underlying SIZFR
S2FE

continuum emission. We then compute various line and continuum ratios (see Table 1), and combine them with selected external information §19C. shont e ot
(such as B — V, the object type, etc) in a multi-way table. We subject subsets of these data ta Principal Components Analysis (PCA) and obtain L7, tong Timefoamt
dendrograms to group the stars in different clusters in order to check for trends in the data. The dendrograms are used to obtain subclusters of 1.2C, Tine Jcont
CL2CS, cont long/short

CL.2CM, cont long/medium

stars which are again subjected to PCA.
This work is carried out as part of the XAtlas project.
CM2CS, cont medium/short

NeX A12.13 / OVITI A18.97

OVII(i) A21.8 / O VII(f) A22.1
OVII(r) A21.6 / O VITI A18.97
OVIII A18.97 / Fe XVII AA15.01,17.1
Mg XIIA8.419 / Fe XVIT AA5.01,17.1
S$iXIVA6.18 / FeXVII AM5.01,17.1
SXV 5.1 / FeXVII AXI5.01,17.1
Srime(A < 12.13) /

Jrine (A > 12.13) / feontinuuem

Feontinmm

Jrine [ feontimum

Feontimmm(13 < X < 25) / f, <A<12)

tracks Ne abundance
O VIL is density sensitive

tracks temperature

tracks low FIP element abundances

high FIP element, tracks fractionation

high FIP element, tracks fractionation
intermediate FIP element

sensitive to high temperatures and metallicities
sensitive to low temperatures

tracks metallicity

contimuum shape

Jeontimmm(13 <A < 25) / feontimum(6 < A < 12)
Feantis 6 <\ <12)/ f (3 <A <6)

categorizes continuum shape

contimum shape
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Principnl Componeat Anslysis (PCA] i smothet o ideatiy tha actors

that deseribo the seatior of tho datasot by approsimating tho seatioe as an

ci. Ench veetar i n linear coambinatian of the variablos that define th

dntaset. Tho frst componeat fnds the nxis of argest seatter, and typically

sepresents the deminant cosrelstion

Dendrograms

For low-dimensicnl data, the clustering svally presont in data peints

which have similar variable values i casily visibe. But for high-dimensional

data, it is diffcult o visualise the clustering and deterimine the aumbes of

ssee, W peform ierarchical cluster aualysis with EvcBdean distance fa

e for e asueing dsimlasity. Wicearchical chustesing begin with an

dvidual data poiot and ts measest meighces (defned based oo vavious

st ance momsnres: Fuclidvan, i, Manhattan Ly, Minkowsk, te.]

Tho closest poins 2 st ehusters, and th clustoss and thor

‘pints aro then groupet frther For this, e

e the “Ward” mothed which wsos tho contaoid of a chustr ax i defining

Socaticn, This me nd i

seatized by n Dendsogearm. Wo casry ont sdditions] Principal Companent

analyses an the subsots that define the 3 In

The figures show the results of the PCA (left)
and dendrograms (with each leaf labeled with
the name of the star) of the cluster analysis
and subsequent PCA on the subclusters (right)
for three different subsets of flux ratio metrics
The grid plots show scatter plots for each
principal component (left grid) and for the
ariginal variables (right grid). The weights of
the vectors defining each individual principal
component is displayed in between the two grid
plats.

Case 1
« Ne/O
« OVIL/OVII
« OVIII/FeXVII
«B-V
Case 2
« PCA(SL2C LL2C,L2C,CL2CS,CL2CM)
o rest as in Case 1
Case 3
« Ne/O
 OVII/FeXVII
. )ngII/’F@X\"Il

® SiXIV/FeXVII

CONCLUSIONS

We have casried out an exploratery suslysis of the features in spectra of

active binaries, T-Taurs stas, s normal single coronal sonzces chtnined

with tho Chandea/HE TGS, il i somo intesesting tronds in the datasot

1s the ratios Ne/O, O7/08, OfFe, and BV ase exsentially fndependent

2 the ratios SL2C,

2, 12, CLACS, CLACM axe tightly correlated (and
iave bien seplaced by a singls varinble PCL, which is the fist Principal

componont from & POA applied to thom)

3+ stellar coromal setvics are o average very weably (3 at all) dependent
wB v

40, M,

bt supeeposed on this s opposite tend that mamfests i some

eubelusters

5+ Multple absersations of the s sta are ussally foud i the same
subeluster, providing a post hoc justification for the robustaess of the

dendsograms

Mar analyis s nooded b ebnely idemtify and extract othor tronds (hat

sppear to exist withis the dataset
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