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Summary

Å methodologicalintroduction on the problemsposedby the data tsunami & 
whyDM and SPR are a need!!

Å some classificationand clusteringmethodsand their applicationsto some 
problemsin observationalcosmology

Å possibleapplicationsin anevolvingscenario
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Summary

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

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

Å Future developments and possible applications in an 
evolving scenario



Part I ςthe scenario
1. Stars
2. Planets
3. Novae
4. Comets
5. Satellites
6. Rings
7. Galacticclusters
8. Galaxyclusters
9. Interplanetarydust
10. Asteroids
11. Binarystars
12. Variablestars
13. Planetarynebulae
14. Globularclusters
15. HII regions
16. ColdISM
17. Giantstars
18. Cosmicrays
19. Pulsatingvariables
20. White dwarfs
21. Galaxies
22. Expansionof universe
23. Cosmicdust
24. Supernovae/novae
25. Gas in galaxies
26. SN remnants

27. Radiogalaxies
28. Magneticvariables
29. Flarestars
30. Intergalacticmagnetic

fields
31. X stars
32. X background
33. Quasar
34. CMB
35. Masers
36. Infraredstars
37. X galaxies
38. Pulsar
39. Gamma background
40. IR galaxies
41. Superluminal sources
42. GRB
43. Unidentifiedradio 

sources
44. Χ
45. ΧΦ

FromM.Harwit, Cosmicdiscoveries



The role of technology

Most discoveriestake place
immediatelyafter a 
technologicalbreaktrough All discoveries

before1954
after 1954
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And now, the 
questionƛǎΧ. 
Whereto searchΧ 
for the next
discoveries?



Å Wehavealmost reachedthe physicallimit of observations( i.e. single photon

counting) at almostallǿŀǾŜƭŜƴƎƘǘΧ
Å Detectorsare linear
Å AllelectromagneticbandshavebeenƻǇŜƴŜŘΧ

Hencetechnologicalbreakthroughcan be in:

Å Accuracy(lower flux limits, increasedstatistics)
Å Sampling(angularresolution, time domain)
Å Complexity(data fusion, data mining, modeling, etc.)

New insightswill dependmainlyon:

Å Capabilityto ACCESS AND MERGE heterogeneousinformation (multi-epoch, multi-
, etc.)

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

Å Capabilityto extractpatternsfrom verylargemultiwavelenght, multiepoch, 
multi-techniqueparameterspaces

Nextbreakthroughwill be in data fusionand access
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Anyobserved(simulated) datum p definesa point (region) 

in a subset of RN. Es:
ÅRA and dec
Åtime
Å

Åexperimentalsetup(spatialand spectralresolution, limiting mag, 
limiting surfacebrightness, etc.) parameters
Åfluxes
Åpolarization
ÅEtc. 100Np N     

The parameterspaceconceptiscrucialto:

1. Guide the questfor newdiscoveries
(observationscan be guidedto explorepoorly
knownregionsύΣ Χ

2. Findnewphysicallaws(patterns) 

3. Etc,

The parameterspace Vesuvius, now



Everytime a newtechnologyenlargesthe parameterspaceor allowsa better sampling
of it, newdiscoveriesare boundto take place

Everytime you improve the coverageof the t{Χ.

quasars

LSB

Discoveryof
Low surfacebrightness
Universe

Malin 1 

Fornaxdwarf

Sagittarius



Projectionof parameterspacealong
(time resolution& wavelength) 

Improvingcoverageof the Parameterspace- II

Projectionof parameterspacealong
(angularresolution& wavelength) 
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Calibrateddata 1/160.000 of the sky, moderately

deep(25.0 in r)

55.000 detectedsources
(0.75 magabovem lim)

p={isophotal, petrosian, aperture magnitudes
concentrationindexes, shapeparameters, etc.}

N >109, D>>100, i>>10


