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Summary

* PCA pre-processing

e First results

* Reverse Engineering




%‘Eﬁ - 1‘ Python CAlifa Starlight Synthesis Organizer

mﬁm The PyCASSO pipeline
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as a function of x & y!!

Output spectra corrected for:
* redshift
« (alactic extinction
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PCA Tomography — HOW TO:

An observed galaxy, divided into Voronoi zones or individual spaxels, can
. - = -'I. L .-' L d . . hy -' - .." : :r = = .-'I..| -' ; .'I..| E- ..' I.I| : .-' : F} : :
be expressed as a matrix where each row represents a zone spectrum

| I L?ﬁn-"nn f :-‘ﬁnr"tl f lzn-"nz
leﬁ'&u leﬁ'u leiz
Fz,l — fzzi"nu fzg}u fzziz

| Zone spectrum

(1)

| fznj'lll fz'ra}'ll fznfj'l':-:.'
where we have n zones (spatial pixels) and m spec ral ]}lh(’lH One can cal-
culate the galaxy average spectrum as:

Fy) ==Y fur @)



PCA Tomography — HOW TO:

Subtracting F., from (F,),

Izl = F::}'t - {FJJ (‘ﬂ

we have a data set whose mean 1s zero. Now we can calculate the covariance
matrix:

Iz £ Iz
e g

In order to complete PCA process we find the eigenvalues (A;) and ei-

C cov —

genvectors (FE),) of the covariance matrix C,,,.

Let’'s call E,; the matrix in which columns correspond to eigenvectors
order by decreasing value of eigenvalue. Now we have the data in a new
basis (T), with uncorrelated coordinates:

Tow= Yo+ Bsp (5)

To obtain the tomogram we transform the zones to spatial coordinates:
z = (z,y).



PCA Tomography: how to extract information from data cubes™®
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PCA Tomograms applied to

the central region of the
LINER galaxy NGC 4736
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The third eigenvector represents some  ° |

narrow lines ([Ol], [NIl] and [SIl]) and a

broad Ha component. Usually taken as
a clear evidence for an AGN associated
with an supermassive black hole.

Wavelength (A)

Figure A3. Tomogram of the principal component 3 and respective eigenspectrum.



PCA pre-processing

PCADle things:

« Spectra without kinematics

» Spectra without emission lines (stellar light)
* Line fluxes or equivalent widths

 Log(flux)

A specific range (like [Olll]Hb and/or [NIlI]Ha)
 All of those above but normalized
e efc...




First results - CALIFA 277 (NGC2916)
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First results - CALIFA 277 (NGC2916)

Cigenvalue 2.22 107" (U535 )
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First results - CALIFA 277 (NGC2916)

tomogram (0

M

50

mn ﬂlﬂ

N

in 40 S0

tomogram 01
T

3 40 a1l

tomogram (2
T

075

04

0.6

0.3

aq

202

=0

Mean spetrum

— i i j i i i i i j
o7 000 400 00 JAD 00 S0 S SIGn 560N KO0 G000 R00  FATD 6 6RO

Tigenvalue 3.16 107" (2.50 )

Y NS S OO SO AR SO SURUE SR SR SO AT

13

Mean spetrum

2 L
R0 4000

Cigenvalue 1.23 =107" (U.99 %)

004 | | : | |
W03 =-- - :

(TS

ool b

oo A 4-h L

0.1

0.02

I K]

200 M0D 400 4R00 SO00 SI00 MO0 5600 3RO0 AN00 @00 600 FAOD 6200 0N

PN .

LI

i
o
E 5o
Mean spetrum

R LN

IROO 2000 4200 Min 4e00  4R00 5000 500 3400 Sanh AROO G000 6200 6400 RADO

(\R:'m Wt

01

Moralised vurivnee [T

K277 FSYN MORM Suree sl

‘-""‘-:L-_._

2 3 4 3 [ 7 " q
Principal component

Scree test

Normalized

~ synthetic flux



First results - CALIFA 802 (Arp220)
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First results - CALIFA 802 (Arp220)
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t results - CALIFA 802 (Arp220)
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Correlations — CALIFA 277 (NGC2916
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Reverse Engineering

Correlations — CALIFA 277 (NGC2916

Corrclarions - SYN NORM
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Reverse Engineering

Correlations — CALIFA 802 (Arp220

Corrclations - ODS NORM
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Reverse Engineering

Correlations — CALIFA 802 (Arp220
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Reconstruct spectra

With the eigenvectors matrix (Ey;), we reconstruct the matrix I75¢ with

k < r eigenvectors as:

56k <) =Tk <r)- [Exc(k <n)]” (6)

The reconstructed flux matrix (F7$°) now can be obtained adding (F))

Fox = L5+ (Fy) (7)




Reconstruct spectra

CALIFA 277 (NGC2916) — central pixel (zone 0)

CALIFA ID: K0277 Zonc 0000
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Conclusions

Ask me in one year !!!
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