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Summary

A methodologicaintroduction onthe problemsposedby the data tsunami &
why DM and SPR arenzed!!

A someclassificatiorand clusteringmethodsand their applicationgo some
problemsin observationatosmology

A possibleapplicationsn an evolvingscenario
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Summary

A methodological introduction on the problems posed by
the data tsunami & why DM and SPR are a need !!

A some classification and clustering methods and their
applications to two problems in observational cosmology
(Photometric redshifts and QSO candidates
identification)

A Future developments and possible applications in an
evolving scenario

ASI July2010



Part I the scenario
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The role of technology
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Next breakthroughwill be in datafusionand access

A Wehavealmostreachedthe physicalimit of observations i.e. singleohoton

counting atalmostallg I St Sy I3 K { X
A Detectorsarelinear o
A Allelectromagnetibandshavebeen? LISy S R X

Hencetechnologicalbreakthroughcanbe in:

A Accuracy(lower flux limits, increasedstatisticg
A Samplingangularresolution time domain)
A Complexity(datafusion datamining modeling etc.)

Newinsightswill dependmainly on:

A Capabilitto ACCESS AND MERGErogeneousnformation (nulti-epoch multi-
A, etc.)

A Capabilityto recognizepatternsor trendsin the parameterspace(i.e.physical
laws) whichare not limited to the human3-D visualization

A Capabilityto extractpatternsfrom verylargemultiwavelenght MultiepOC g
multi-technigueparameterspaces b ?




Theparameterspace =

Anyobserved(simulated) datum p definesa point (region)
in a subsebf RN Es

A RA anddec

A time

A

A experimentalsetup(spatialand spectralresolution limiting mag
limiting surfacebrightness etc.) parameters

Afluxes
A polarization R.A N
AEtc. 5 peR N >>100

Theparameterspaceconceptis crucialto:

1. Guide thequestfor newdiscoveries
(observationscanbe guidedto explore poorly
knownregion®) ~ X

2. Findnew physicalaws(patterns)

3. Etg



Everytime you improvethe coverageofthet { .X

Everytime a newtechnologyenlargeghe parameterspaceor allowsa better sampling
of it, newdiscoveriesare boundto take place
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Improvingcoverageof the Parameterspace- |l

Age of the universe

Projectionof parameterspacealong
(time resolution & wavelength

Supernova remnants (1939)
1939 = Flm‘e st.ﬂrs_.l‘l‘.SHB-
1950 E l.’ulsar< {1968} N
1979 T O (;Ilm,]‘llil-l':\,‘!' bursters (1973) _
1‘)‘}‘:) : ) B]:lgﬁ hole accretion (lls!(s {1996)
— A Rapid x-ray repeater ( 1996

104

1”'

109

10¢

o A *

TIME RESOLUTION (seconds)

102

Pair-production absorption limit

E
.%
:
:
:
i
E

1075

Angle subtended by Schwarzschild radius of a solar mass seen across the Galaxy

10 = 1 1 1 1 1 |
104" 1019 102 10-° 104 1 104 {,% .
WAVELENGTH (cm) . = ™ A Quasara (1960) % to‘:% E
E = 1959 A X-ray stars (1962 ),,0/‘ {’4\9 =
® = 1979 8 rared stars (1965) ‘7,1. 5, 3
& 979 | vy Infrared stars (1965) B, %, =
- ' Q E'
4 107 % 1999 L) O Microwave background (1965) Iba,-{v’ %b'}, 8
:E -§ B Superduminal sources (1979) ll"lf'/))G Qfl'o% g
; = w Merger starbursts (1983) 0’6.,"}
@ 107 .g =] Jo'é:
%] L7
&2 - “%
bt 3
& % k
:; 107 2’ y*d A i
Z. =
- = A g
Projectionof parameterspacealong 1 | I
. L 1 1 L 1
(angularresolution& wavelengtl) 10®  10® 102 10° 10 1 10°
WAVELENGTH (em)




1/160.0000f the sky moderately
deep(25.0 inr)

55.000detectedsources
(0.75magabovem lim)

p={isophota| petrosian aperturemagnitudes
concentrationindexes shapeparameters etc.}
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