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PXaHne PaboThbl

yn.

N Y3KOYroJibHble 0030pbl.
B 021004 Ha BTA.

OTKa KaapoB..

aThbl.

ractor.

doTOMETPUYECKas KanmbpoBska.
CpaBHeHNe Kaapos.

HyperZ.

Pe3ynbTarhl.

Cnucok nutepartypebl.



[lOCTaHOBKa 3a1a4u

Llenbio aTon paboThl ABASAETCH BblAENEHNE U UCCMelOBAHUNE OaJIEKUX
raniaktuk rnyoeokoro nond GRB 021004, HabGnopasBLIeroca B
nporpaMmmMe OnTUYECKNX OTOXAECTB/IEHNN raMmMa-BCMN/1IECKOB.

[laHHbIE MO 3TOMY MO/ yAasioCb MOYYNUTb B AOCTATOYHO XOPOLLKX
HabnwaatenbHbIX YycnoBusax. [Ana ero o6paboTkn HeobxoAumo
MPOBECTU MEPBUYHYHD pPeaykUumto npsAMbIX CHUMKOB, BblAENUTb Ha
n3obpaxeHnn cnabble rasiaktuku, caenartb QOTOMETPUID B YeTblpex
dumnetax (B, V, R, |), oUueHUTb POTOMETPUYECKNE KPaCHbIE CMeLLEeHNS
MW MNOCTPOUTb 3aBUCUMOCTW MeXay pasHbiMKM  HabnogaemMbiMu
Be/IMYMHaAMMN, BK/IKOYaA pacrnpefeneHne rasnaktmk no  KpPacHbIM
cMelleHnam N(z).
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Pbl 1 T1Yy60KMe Nons:
Survey and Deep Fields

Deep fields

sloan Great Wall

Galaxy cluster

Distance (megaparsecs)
I i 1 1 '] I

0 250 300 750




LLMpOKOyYroabHbIe 0630pbI U r1y6oKMe Nons:

No/10KEeHue Ha Hebe

GRB 9B0613,
e




GRB 021004 Ha BTA

5.0 DEC: 18° 56' 00”.0

[[aMMa-BCn1ecK
GRB 021004

HaTta
Hek, 2002

| | PUNbTPBLI
i it B BVRI

FRAME : B1,bdf END: 1023,0,1023,0 CHANL : O STHI?T: 1.0.1,0
CUTS; 27439,1433,3035,30005 MIN, MAx: 135,0,60535,0 END; 1023,0.1

FRAME: Y1, bdf 023,0
. A CUTS: 4615.54004,45820,51992 HIN,MAX: 222,0,65635,0
CURSO: 367, 130, 194 CURSL: 407, 170, 197 CORS0: 357, 130 164 CUREL: 407, 170, 197

CHANL; © ] T START: 1,0,1,0

FWHM
1.5

Bpemsa akcnosnyum,
KOIMYeCTBO KaapoB
600x6, 450x13,
180x15, 120x14

m B ~ 28

CHANL : O START: 1.0,1,0 CHANL : O START: 1.0,1,0
IFRAME 1 ENDi; 1023,0, ENDi; 1023,

ROL,bdf 023,10 FRAME : T01,hdf 3,0,1023,0 4 5 X 4 16 yrI'IOBbIX MMH T
cUTS; 11751, 5, 12161, 40035 HIN, MA%: 761, 0,E5535,0 CUTS: 10036, 2998, 10393, 7398 IN,HAx: 1264,0,86535,0 N N

CURSD: 274, 53, 0 CURS1: 314, 93, O CURSO: 125, 200, 0 CURS1: 165, 240, 0

R I




paboTKa KaapoB

HenL: 0 ' "~ GTRRT; 1,0,1,0 CHANL: © STRRT: 257.0,257.0
FRANE: bias?.hdf END; 1023, 0,1093,0 FRANE: £1atBL,baf END: 768.,0,768.0
CTS: ‘53, 1845, 62, 3577 HIN.HAK: 0,0, 96650 TS 20180, 53961, 20637, 30039 HIN: A 5330, 26015, 0

CURSO: 367, 130, 194 CURS1: 407, 170, 197 CURSO: 367, 130, 194 CURS1: 407, 170, 137

Flat

FHEE: ¢ bdf 2t dogirites.o H

+ fringss, H WM, s

CUTS: ' -20, 3501, 203,845 HIN;HAxs -~1862,75781,1977,1345 Frl nges
CURSO: 202, 117, 78 CURST: 242, 183, 0




R R R A AR e BB 3 5 5 g
CHAL 2 START: 1.0,1.0 START: 1.0,1,0
FRAME: red_BL,bdf END: 1023,0,1023,0 FRAME: red_Y1,bdf END: 1023,0,1023,0

LTS 2571,78004 2843, 44995 HIN, MAK: 292,02365, 6306, 5415 CUTG: 4474 66315, 4706, 06362 HIN, MAY: 3345,22803,8602,27091

CURSO: 80, 56, 29 CURS1: 120, 96, 23 CURSG: 251, 104, 97 CURSL: 291, 144, 112

£

START: 1.0,1,0

CHAKL: O START: 1.0,1.0 CHAML: O

FRAME: fr_ROL.bdf END: 1023,0,1023,0 FRAME: fr_101,bdf END: 1023,0,1023,0

CUTS: 11777,0,12120, 08961 HIN, MAK: 10101, 55762, 67087 ,0 CUTG: 8990, 20965, 10287,0 HIN,MAY: 3260,19507,67292,0703
CURSO: 333, B3, 67 CURS1: 373, 109, 28 373, 109, 28

R (15 kaapos) | (14 kagpoB.)



e : : bafr T i ok R e
START: 2.0,2,0 START: 1.0,1,0
END: 1023,0,1023,0 W, bdf END: 1023,0,1023,0

umB, bdf

mE, - -
CUTS: 2739,54004, 2793, 20005 MIN,NHX:3%4.%3234£9103.5E534 MIM,MAX: 529,94304, 60266, (312

CURSO: 355, 157, 15 CURS1: 395, 157, 15

CHAML 3 START: 1.0,1.0 CHAML: START: 1.0,1.0
FRAME: sumR,bdf END; 1023,0,1023,0 FRAME: suml,bdf END; 1023,0,1023,0
CUTS: 10522, 2338, 106740 HIN, MAx: 0,0,65389, 52031 CUTS: 12693,2002,12764,0 HIN, MAx: 0,0,66053,89844
CURSO: 305, 167, 15 CURS1: 295, 137, 15 CURSO: 240, 164, 48 CURS1: 280, 134, 43

R I




DANHATDI

CHAML: O START: 2.0,1,0 CHAML: O START: 2.0,1,0

FRAME: B.bdf END: 882.0,333.0 FRAME: W, bdf END: 882.0,333,0

CUTS: 2742,30005,2838,34003 HIN MAX: 2353,57349,63103,5859 CUTS: 4200,72021,4273,91016 HIN MAX: 310113672, 60266, 7031
3, 103, 254 CURSO: 293, 37, 4 CURSL: 339, 77, 4

CHAML: O START: 2.0,1,0 CHAML: O START: 2.0,1,0

FRAME: R.bdf END: 882.0,333.0 FRAME: T,bdf END: 882.0,333.0

CUTS: 10522,2338,10574,0 HIN MAX: 8019,53271,65389,£203 CUTS: 12655,2338,12772, 2338 HIN MAX: 2614,37744,BR053,E384
CURSO: 233, 37, 4 CURSL: 339, 77, 4 CURSO: 307, 38, 40 CURSL: 347, 78, 40




http://lwww.nofs.navy.mil/data/FchPix/
RA: 00" 26™ 555.0 DEC: 18° 56' 00”.0

Ds9

File Edit View Frame EBin Zoom Scale Color Region WCS Analysis

File fchUDx3pc_se0406.fit

Object

Object ;
! Walue

Walue
WCs

wes I e R - L
Phiysical X ¥ . Phiysical X ¥
Image X ¥ S Image X ¥
Frame 1 Zoom 0.579 Angle 0.000 - Frame 1 Zoom 0.579 Angle 0.000

file edit view frame bir Zoom scale color region wcs help file edit view frame bir Zoom scale color region wcs help
about open save image header page setup print exit about open save image header page setup print exit
139

File Edit View Frame EBin Zoom Scale Color Region WCS Analysis

File



http://www.nofs.navy.mil/data/FchPix/
http://www.nofs.navy.mil/data/FchPix/
http://www.nofs.navy.mil/data/FchPix/

KoopaunHatbl B nuKcenax

5.79652923583984e+02
7.47923767089844e+02
8.54434265136719e+02
8.77480468750000e+02
9.02369934082031e+02
8.08064941406250e+02
8.07163146972656e+02
7.30301513671875e+02
5.52162689208984e+02
3.54587387084961e+02
3.20599594116211e+02

6.37736816406250e+01
1.02920181274414e+02
1.04810699462891e+02
1.50108963012695e+02
2.68501007080078e+02
2.87949371337891e+02
8.87173522949219e+02
8.92784179687500e+02
9.05883056640625e+02
8.66194519042969e+02
4.92436096191406e+02

o

00:27:02.942
00:27:04.880
00:27:06.397
00:27:06.154
00:27:05.001
00:27:03.359
00:26:55.630
00:26:54.439
00:26:51.667
00:26:49.287
00:26:53.568

o

+18:57:02.75,5
+18:56:25.42,5
+18:56:05.13,5
+18:55:51.56,5
+18:55:22.67,5
+18:55:35.64,5
+18:53:31.96,5
+18:53:44.68,5
+18:54:14.50,5
+18:54:59.19,5
+18:56:22.78,5

Image World Coordinate Setting Program (imwcs)

2000 (deg)

-l

—
1

DELTA

ALPHA_JZ000 (deg?

User: polarls
Tabola: catBAw. F11s
Calumns:
HiOTALPHA_2Z000

Y 1DELTA_JZ2000
Scalas:

® 0. 000922097

Wi Q.00101345

Salection:
rarrar. Lt 20

Nat=: N4 ang 2N
Tim=: 1e:40:01

5. 74




SEXxtractor

------------------------------- Extraction -----------=--==--memcmemmmee e
DETECT _TYPE CCD # "CCD" or "PHOTO"
FLAG_IMAGE flag.fits # filename for an input FLAG-image
DETECT_MINAREA 3 # minimum number of pixels above threshold
DETECT_THRESH 1.0 # <sigmas> or <threshold>,<ZP> in mag.arcsec-2
ANALYSIS_THRESH 3.0 # <sigmas> or <threshold>,<ZP> in mag.arcsec-2
FILTER Y # apply filter for detection ("Y" or "N")?
FILTER_NAME /usrisharel/sextractor/default.conv # name of the file containing the filter
DEBLEND_NTHRESH 64 # Number of deblending sub-thresholds
DEBLEND_MINCONT 0.00001 # Minimum contrast parameter for deblending
CLEAN Y # Clean spurious detections? (Y or N)?
CLEAN_PARAM 1.0 # Cleaning efficiency
MASK_TYPE CORRECT # type of detection MASKing: can be one of

# "NONE", "BLANK" or "CORRECT"
Hmmmmmmm e Photometry ------=---=-— e
PHOT_APERTURES 5 # MAG_APER aperture diameter(s) in pixels
PHOT_AUTOPARAMS 2.5, 3.5 # MAG_AUTO parameters: <Kron_fact>,<min_radius>
SATUR_LEVEL 45000.0 # level (in ADUs) at which arises saturation
MAG_ZEROPOINT 0.0 # magnitude zero-point
MAG_GAMMA 4.0 # gamma of emulsion (for photographic scans)
GAIN 1.2 # detector gain in e-/ADU

PIXEL_SCALE 1.0 # size of pixel in arcsec (0=use FITS WCS info)



CHANL: 0 START: 6,.68365,18,3604 (CHAML 3 START: 6,66857.18,96387
=

FRAME: Bu,fits EWD: B,75136,18,83363 FRAME: Yu,fits EMD: 6,75657,18,87667 —_—
CUTS: 2742,30005,2338, 34003 MIN,MAX: 2353,57349,63103,5853 CUTS: 4201,12012,4258,6433 MIN,MAKX: 3101,13672, 60266, 7031 —

CHAML: © START: 6,79934,18,88771 R o 738 CHAML: © START: §,79954,18,88771 I o 396
FRAME: Ru,fits END: £,71124,18,39091 FRAME; Iw,fits END; 6,71134,18,38091

CUTS: 105222998, 10574,0 MIN,HE: B018,52271, BRAGE, £203 CUTS: 12698, 2998, 12765, 90039 MIN, MAK: 261437744, G053, £904
CURSO; 297, 73, 40 CURS1; 337, 113, 40




PDOoTOMETPUYECKAA KAINOPOBKa

MNpeaenbHbIe 3Be3HbIE BE/IMUMHbI B KXA0M (hunbTpe:
B=28.5,V= 28.0, Rc =27.0, Ic = 26.5.

STATISITABL standards.tbl :B b

Mean value : 33.187950 , Standard dev.: 0.52156098E-01
deselect star 3:

SELECTITABL standards.tbl SEQ.ne.3

STATISITABL standards.tbl :V v

Mean value : 33.084290 , Standard dev.: 0.48332270E-01
deselect star 2 and 11:

SELECTITABL standards.tbl SEQ.ne.2.and.SEQ.ne.11
STATISITABL standards.tbl :R r

32.235191 |, Standard dev.: 0.47704581E-01

deselect star 11 and 12:

SELECTITABL standards.tbl SEQ.ne.11.and.SEQ.ne.12
STATISITABL standards.tbl :1 i

Mean value : 31.509949 |, Standard dev.: 0.48654657E-01

COMPUTITABL catB.fits :MAG = :MAG_BEST + 33.187950
COMPUTITABL catB.fits :ERROR = SQRT((:MAGERR_BEST)**2+(0.52156098E-01)**2)

COMPUTITABL catV.fits :MAG = :MAG_BEST + 33.084290
COMPUTITABL catV.fits :ERROR = SQRT((:MAGERR_BEST)**2+(0.48332270E-01)**2)

COMPUTITABL catR.fits :MAG = :MAG_BEST + 32.235191
COMPUTITABL catR.fits :ERROR = SQRT((:MAGERR_BEST)**2+(0.47704581E-01)**2)

COMPUTITABL catl.fits :MAG = :MAG_BEST + 31.509949
COMPUTITABL catl.fits :ERROR = SQRT((:MAGERR_BEST)**2+(0.48654657E-01)**2)



# Enter right ascenion (HH:MM:SS): 00:26:56.149

# Enter declination (SDD:MM:SS): 18:55:43.65

##GLON GLAT E(B-V) AU AB AV AR Al
#114.925 -43.562 0.072890 0.396 0.315 0.242 0.195 0.141

Deselect stars:

SELECTITABL catB.fits :CLASS_STAR.It.0.8
SELECTITABL catV.fits :CLASS_STAR.It.0.8
SELECTITABL catR.fits :CLASS_STAR.It.0.8
SELECTITABL catl.fits :CLASS_STAR.It.0.8
Apply galaxy extinction:

COMPUTITABL catB.fits :MAGe = :MAG + 0.315
COMPUTITABL catV.fits :MAGe = :MAG + 0.242
COMPUTITABL catR.fits :MAGe = :MAG + 0.195
COMPUTITABL catl.fits :MAGe = :MAG + 0.141

Use=ir: polarls

Tabla: catBw. Flts

Calumns:
# IMAGE

Y¥: ERRCR

Scalas:
®. 011532
W 0. 00805457

Salection:
cgrrar. L. 20

Natm: N4 ang 2Nt
Time: 1&:36:35

MAGe




S LNV WN
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CpaBHeHUE NONEN

OG6Lee Yncnio ranakmk B punbtpe B = 838
O6Llee 4Ynco ranakmk B punbtpe V = 672
O6Luee yncno ranaknk B gounbTtpe R = 738
O6Lee uncno ranakuk B dounbtpe | = 396

Yucno obLmx ranaknk BMANMbIX BO Bcex punbTpax = 250

B \% R | Berror Verror Rerror Ierror
22.01 21.42 20.79 19.92 0.05 0.04 0.04 0.04
16.56 16.40 15.90 14.99 0.05 0.04 0.04 0.04
23.58 22.19 20.77 19.80 0.07 0.05 0.04 0.04
20.75 19.28 17.85 17.45 0.05 0.04 0.04 0.04
24.43 23.90 23.43 22.99 0.07 0.07 0.07 0.10
23.29 22.11 21.31 20.58 0.05 0.05 0.04 0.05
25.62 25.18 24.90 24.02 0.13 0.10 0.17 0.01
22.00 20.90 19.99 19.29 0.05 0.04 0.04 0.04
22.72 22.57 22.90 22.03 0.05 0.05 0.06 0.06



HyperZ

_Hyperd —_

magnitudes synthetic SEDs

photometric errors
limiting magnitudes hypercube

5 spectral types
i 51 ages

reddening BaKHbIMU BBIXO/IHBIMU JAHHBIMH

galactic dereddening ;ﬂ?ﬁﬂtf;’{::; ABJJTAKOTCAA: (DOTOMETPI/IUIECKOE KpaCHOe
LA ] cvenedre Zphot, KOTOpoe y/0B/IeTBOPSET

i 'L MUHUMAJIbBHOMY ~ “X27, S/N = 3 (nmo
observed flux expected flux YMO/UaHWI0),  CIeKTpaJbHbIM  KJacc,
BO3pacT, 3kcTuHUMsA, naydmnd F(lambda)
g TIOATOHKU SED, BePOATHOCTH
OTHOCUTE/IbHO MWHUMaAJIbHOTO “¥2” [

KAKA0Io Idra 110 KpdCHOMY CMEIleHHUIO,

K= X[ b "?emxz))

filters (0]

M BEPOATHOCTD Hd AJdHHOM KpdCHOM
abs
CMeIlleHU!, a0COJIFOTHBIE 3Be3/IHkIe
PlZosser ) BeJTMYMHBI /11 Ka)KA0H IMOJIOCHI U T. /.

SED observed

template




UBVRIJHK
Am=0.1

Comparison betweenz_ and z__ for
phot

simulated catalogues with Am = 0.1
and filter sets BVRI, UBVRI, UBVRIJ,
UBVRIK, BVRIJK, UBVRIJHK.



/ISMEPEHNE KPACHbIX CMELLEHNW
[AIAKTUK

domomempuueckue KpacHble CMeWeHUs

OTK/IOHEeHNS NMNOTOKOB

[MoToOK B LWAab/IOHHOM
crnekTpe

HabniwonaemMblh MOTOK

| — OOWH 13 PUNLTPOB.

no - HyperZz
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Evolution of the Sed's of
different spectral types
computed using the spectral
evolutionary models of Bruzual
& Charlot (1993), with Miller &
Scalo IMF, solar metallicity and
Characteristics of SFR



A

LEx10*

Tt

25x10°

)
001 002 0.08

o

One of the most considerables features of HYPERZ, is the possibility of knowing the probability
function P(z). This characteristic allows us to describe in an accurate way the results of different
tests and to explore the relevance of secundary solutions and then the degeneracy in the
parameter space. Moreover, the function P(z) can be used to compute some cosmological
guantities properly taking into account the characteristics of the photometric redshift technique.
This figure shows an example of SED fitting and the corresponding P(z) for three objects.

Left: The best fit SED
(solid line), with
superimposed the
observed points with
error bars (vertical
error bars correspond
to photometric errors,
horizontal error bars
represent the
wavelength  interval
covered by the filter)
and the fluxes derived
from the best fit SED
(circles). Right:  The
probability  functions
relative to “x2” for the
three considered
objects.
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Pe3ynbrarbl

1
2
3
4
)
6
/
8



KaTtanor cnadbiX raJlakTuk

0.74898818.96673]22.98 2.07712.017 99.990 |Burst

0.754534(18.96330122.45 0.145(0.42195.520 [Burst
6.767069(18.95318123.90 2.17111.303149.06 0.400]0.41199.930
6.729459118.88992119.60 |0.05 [4.553]3.624




narpamMmMbl UBET - B€JidnHa




I/IEEHI/IaJ'IbeIe noAcCuyeTbl raJiakKTuk

16 17 18 19 20 21 22 24 25 26 27 16: 17 18 19 20 21 22 23 24 25 26 21
B, mag V, mag

16 17 18 19 20 21 22 23 24 25 26 27 1_5 16 17 18 19 20 21 22 23 24 25 26 27

R_, mag I, mag




I/IHTerpaanble NnoAcCUYETbl NMJ1aKTUuK

1000 1000

15 16 17 18 19 20 21 22 23 24 25 26 27 28 15 16 17 18 19 20 21 22 23 24 25 26 27 28
B, mag V., mag

1000

Counts

15 16 17 18 19 201%1 22 23 24 25 26 27 28 15 16 17 18 19 20 21 22 23 24 25 26 27 28
» mag

C

I, mag









AUAIbHOE pacrpeie/leHue
KPaCHbIM CMelleHUsIM

NYNHE BbIOOPKMN.

acca
NIeHnn

Habitogaemoe OTK/I0HEHME

a B z,— cBOB6OAHbLIE NapameTpbl

A — HOpMUPOBaHHasA amnNAnTyaa



UaJibHOE pPacClipeae/ieHne KpaCHbIX

cmeuleHun ranaktuk dN (z, dz) ana dz=0.2
n 0.3 B rny6okom nose GRB 021004




HabGnogaemoe OTKIOHEHNE N MTYAaCCOHOBCKUMN LUYM
anadz=0.2un0.3




Cnucok nureparypbl

.B. CokooB, AduriiomHas paboTa, MccienoBaHue cnabbix rajlakTHK B 110J/ie FaMMa-BCIliecka
GRB 021004 CII6I'Y, 2010.

FO.B.bapeiiieB, 1.B.Coko/ioB, A.C.MOCKBUTUH,

HO.B.bapeiiiieB, U.B. CokonoB, A.C. MockButuH, T. A. ®arxymmH, H. B. Habokos, bpamxkern
Kymap, WCCJIIENOBAHUE CJIABBIX TI'AJIAKTUK B IIOJIE TI'AMMA-BCIIVIECKA
GRB021004, ACTPO®PUSNYECKNN BIOJIJIETEHB, 2010, ToMm 65,Ne4, c. 327-342
T.A.®arxymnuH, Kanaunarckas auccepranuys CAO PAH, 2003

H.B.Hab6okoB, Kanguaarckas auccepTaius, CII6I'Y, 2010
B.B.Cokosios, [loktopckas aucceprauusa, CAO PAH, 2002

FHO.B.BapniieB, JlokTopckast gucceptaiius, CITI6I'Y, 2003

Yu. Baryshev & P. Teerikorpi,

FUNDAMENTAL QUESTIONS OF PRACTICAL COSMOLOGY: Exploring the Realm of
Galaxies, ASSL, Springer, 2011, 350 pp.

http://webast.ast.obs-mip.fr/hyperz/intro.html

https://sourceforge.net/projects/sextractor/
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One of the most considerables features of HYPERZ, is the possibility of knowing the probability
function P(z). This characteristic allows us to describe in an accurate way the results of different
tests and to explore the relevance of secundary solutions and then the degeneracy in the
parameter space. Moreover, the function P(z) can be used to compute some cosmological
guantities properly taking into account the characteristics of the photometric redshift technique.
This figure shows an example of SED fitting and the corresponding P(z) for three objects.

Left: The best fit SED
(solid line), with
superimposed the
observed points with
error bars (vertical
error bars correspond
to photometric errors,
horizontal error bars
represent the
wavelength  interval
covered by the filter)
and the fluxes derived
from the best fit SED
(circles). Right:  The
probability  functions
relative to “x2” for the
three considered
objects.




GRB 021004 Infrared frame from Spitzer Space Telescope

Coming soon, baby !!!
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GRB 021004

Bid




GRB 821884 Deep Field Two-color Diagram

GRE 821804 Deep Field Two-color Diagran
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VisMeHeHre (DopMbl IId0/I0OHHbIX CIEKTPOB ra/JlakKTUK Ha
pazHbIX Z

Flux (units)

0.01 4
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K-HOHHBKH AJIA DA3/IMYHBIX THUIIOB I'd/IdKTHK
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JIcerieAoBaHHbLIe MyooKne nosns

HaspaHue ®uabTphl Teneckormbl Upcno  KoopauHarsl HpeAeApHgy ™ Pasvep

e Subaru 4200-9000°A
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