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AnaHOTAanUS

HesisiMu TAHHOPO TPAKTUKYMA, SBJIAIOTCS O3HAKOMJIEHHE C IHIPOLECCOM CEJIEKIUU JIaJie-
KUX DPAJUOrajaKTUK, METOJUKON MOCTPOEHHs] KOHTUHYAJIbHBIX PAJUOCHEKTPOB U ONTHYE-
CKOI'O OTOXKJIECTBJIEHUSI PAJIMOUCTOYHUKOB € 00beKkTaMu nudpoBbix 0630poB Heba. Cryzent
JIO/I’)KeH 0TOOpaTh KAHAWIATHL B [AJIEKUe PAIUOTAJAKTUKY, UCIO/Ib3Ysl UX CBOWCTBA B pa3-
JIMYHBIX IMANa30HAX BOJIH, U COCTABUTH CBOIl Karajor. B pe3yabrare BBIMOJHEHUS 3aaHUS
0TpabaTHIBAIOTCS HABBIKKA PAOOTHI C COBPEMEHHBIMU 0a3aMu JAHHBIX W CHCTEMaMu 00padoT-
KU JIAHHBIX.

3ama4a:

1. TlocTpours CBOIO BHIOOPKY OOBEKTOB - KAH/IMIATOB B Jlajekue pajuorajakruku. 2Keasa-
TeJbHO, YTOOBI BHIOOPKA COEpIKa/Ia, He MeHee 5-Th 00beKTOB, OTOXKIECTB/ISIEMBIX B OIITH-
9EeCKOM JIMala30He, ¥ He MEHEe H-TH — HEOTOXKIECTBIISTEMBbIX.

2. Monosnurenbuplii (HeoOsa3aTeIbHBIN) 9TAll — OLEHUTH BO3PACT OTOXKIECTB/IAEMbIX PaJIM0-
raJlakTuK.

Heobxonumbie pecypcbl: Uareprer, 6a3br jganabix CATS, DSS, SDSS, kommsiorep ¢ OC
Linux.

IIponoskuresibHOCTD paborbl: 2-4 mHd.

IIpoBepoyHbIE BONPOCHI:

1. Yro Takoe “KpyToil paanocieKkTp”’ pagnOUCTOIHUKA !

2. Kakast gyraccudukaliysi paJIiOMCTOYHUKOB CYIIECTBYET 7

3. C KaKUMM OLTUYECKUMU O0bEKTaAMU OTOXKJAECTBIASIOTCH PAJUOUCTOYHUKN |

4. Ilogemy maJiekne paauoTrajaKTUKNA MOTYT IIOMOYb B IIOMCKE IIPOTOCKOILICHU 7

5. Kakune hakTopbl yMEHBIIAIOT BEPOSITHOCTD IIPABUJIBHOIO OTOXKAECTBJICHUS PAMOUCTOUHUKOB
C ONTUYIECKAMU KAHIATaTAMI |

1 Omnucanme paboTHI

IIpemraraemast taboparopHast paboTa sIBASIETCA HEOOJIBITNM UCCIET0OBAHIEM, KOTOPOE TO3BOJIAT
U3YyYHUTh CBOMCTBA pPaJUOUCTOYHUKOB B BBIODAHHOM HampaBjeHuu Ha Hebe. [IpakTukym sBiis-
ercsi BcloMoraresibHoil dacrbio s Jlekuun 2 [1]. Bajanue Briovaer B cebs caMo10CTaT0qHOE
OIHMCAHNE U MPUMEPHI PEIleHusl 33a9l B HEKOTOPOil obacTtu Heba.

*e-mail: vo@sao.ru



[Touck manexux oObEKTOB, KOTOPbIE MOT'YT OBITH KaK rajJakKTUKAMU, TAK U KBa3apaMu, — OJ[HA
M3 BayKHEHNIMX 33/ia4 HADJ/IIO/ATe/IbHON acTpOU3uKN, TaK KaK [1OMOI'AeT OIPEJIESnTh KOCMO-
JIOTMYeCKue TIapaMeTphbl, CBI3aHHbIE CO BPEMEHEM IIOSB/IEHUS W PA3BUTUEM 3BE3IHBIX CUCTEM,
KpyHHOMACIITaOHO crpyKTypoit Beesennoit [2]. B cBsizu ¢ 9ruM 04eHb MHTEPECEH 1IOUCK U CO-
crapjieHre HauboJiee 10JIHOI'O KaTajlora JaJieKux pajuorajsakTuk. Kak yke orMedasioch B JieK-
mun [1], camble Jamekie 00beKThl — TaJaKTUKE, He HMEIOT PErUCTPUPYEMOr0 PaJIHOM3TY ICHHU.
B 00611ieM cMmbIc/ie pa/iorajakTUKa - 910 rajakTuka ¢ pajuounssydeduem. Ho, yuursiBas, 410 M
00/1a/1af0T MPAKTUYECKN BCE TaJaKTHKM, MbI OY/eM T'OBOPUTH O PaJMOrajakTHKaX Kak 00 OTHO-
CUTETHHO CUIBHBIX PAINONCTOIHUKAX HA JJTMHE BOTHBI 21 CM ¢ IIOTHOCTHIO moToKa S > 10mAH,
UMEIOITUX TPOTAXKEHHYI0 PAJIMOCTPYKTYPY U OTOXKIECTB/ISIONIUXCA C TaJaKTHKAMU, [IPUYEM, B
OCHOBHOM, C 9JIJIMITHYECKUMU. PajinorajakTuk B CKOLJIEHUSIX OTOXKJIECTBIISIOTCS C IMIAHTCKU-
MU SJUIMITUYECKUMU TajlaKTUuKaMu uin cD-rajakTukamu, sSB/IAONIUMUACT CAMBIMUA MOITHBIMEI
PA/IMOMCTOYHUKAMM CKOILJIEHUIT M O0OPA30BAHHBIMU, [10-BUUMMOMY, 33 CHET CJIMAHUN CIUPAJIb-
HBIX rajlakTuk. Hebosbias 9acTh paJuorajakTuK OTOXK/EeCTB/IAeTCd C N-rajak THKaMU.

[Mouck panexux pajuorasaktuk (z > 1) 0COOEHHO MHTEPECEH TE€M, UTO C MOMOIIBIO HUX MOXK-
HO MCCJIEJIOBATH 30Xy 00pa30BaHUs raJakTUK B NPOTOCKOMIeHuAx (uum ckomyenusx). Kpome
Toro, obHapyKeHue morjomeHusd B Ly, co3/aBaeMoro BeIecTBOM, OKPYKAIOIIM JTaJIEKUe Pa-
JIMOTAJIAK TUK Y, MOXKET [IOMOYb UCCJIE/I0BATh HEHTPA/IbHbIN I'a3 HA OOJIbIINX KPACHBIX CMEIIEHUAX
U IIPOBEPUTH MOJIE/IN 00Pa30BaHUs TaTaKTUK.

®onapes u Paiin B 1974 1. [4] upejyiokuin B 3aBUCUMOCTH OT CTPYKTYPbI BbIIE/IATH 2 THIIA
PaJIMOUCTOYHUKOB, KoTopble ceifyac obo3nadarorcag kak FRI u FRIL. Byaem npumenars sty
KJ1acCuMUKAIMIO /It PAAMOraJakKTUK. Y [1€PBOI0 TUIIA PA/MOraJIAKTUK PAJIMOAPKOCTh CIIa/laeT

Radio Galaxy 3€31
VLA 20cm image

Radio Galaxy 3¢219
VLA 20cm image
Copyright (c) NRAO/AUT 1999 Copyright (¢) NRAO/AUT 1999

Puc. 1: CneBa: uzobpaxenue pajuoragaktuku 3C 31, ornocamielica K kjaccy FR 1. Cupasa:
uzobparkenne pajuoragaktuku 3C 219, ornocsieiics K kiraccy FR I1. Pucynku Bocripousseiesb
¢ caiita http://www.cv.nrao.edu/~abridle/images.htm.

K kpasm ucrounuka (Puc. 1), y BToporo tuna — KOHIEHTPUPYETCsl IIPEMMYIIECTBEHHO B GOKOBbBIX
KOMIIOHEHTAX, TaK Ha3bIBaeMbIX “ropsaunx naraax’ (“hot spots”).

CrpyKkrypa pajMOMCTOYHUKA CeHdac OlPENeIdaeTcs IyTeM paJnonHTepdepOMerpudecKux
uabsromennii (cm. Jlekmuro 1 [3]), BO BpeMsi KOTOPBIX CHHTE3UPYIOTCS KapThl 0ObEKTOB, TOCTYII-
uple depe3 Uurepuer. Takmm obpasom, mampumep, #Ha, VLA momydensr m3obpazkenus 0030pa
FIRST (Faint Image Radio Survey at Twenty cm) [5], qaunbie KoToporo O0y/yT UCI0JIb30BaHbI
B HacTodIelr pabore.



Cpein xapaKTepUCTUK Pa/MOUCTOYHUKOB CJIEyeT YIIOMSHYTH €ro pa3Mep, CIeKTPaJIbHbIN
MHJIEKC, IIOTHOCTH ITOTOKA. Pa3zMep C/I02KHOrO MCTOYHUKA MOXKHO OIPE/EISITh KAK PACCTOSHUE
MeK /Ty HamboJjiee yIajleHHbIMU KOMIIOHEHTAMU B JIyT'OBBIX CeKyHj1aX. CHeKTpaJbHbII HHIEKC —
9TO HAKJIOH KacaTe/JbHOH K KPUBON KOHTUHYAJBHOI'O PaJMOCIHEKTPa MCTOYHUKA HA 3a/[aHHON
gacrore. B ciydae JiMHEHHON AIPOKCUMAIIUKA TO [IPOCTO HAKJIOH MPAMOl uan K0dDduiment
npu nepeMenHoM mapamverpe. CHekTp paJnonCcTOYHIKA OOBIYHO AIMPOKCHMUPYETCs KPHUBOii (B
sorapuMuIecKoM Macnrrabe) u3 CIeAyIomero Habopa:

e y=A+ Bxuz,

e y=A+Bxx+Cx2
e y=A+Bxx+C=xe”
e y=A+Bxx+Cxe ™,

rae y = logl0(S), z = logl0(v), S — miornocrs noroka B fAuckux (fu), v - yacrora B MI'u.
IL10THOCTB OTOKA — 9TO CKOPOCTH BBLIEJICHHsT 00bEKTOM SHEPIUH Ha €JUHHUILY [IIOMIA/H B €/1H-
HUYHOH 1oJ10ce yacToT, usmepsemas B SIn (Jy) u B vuwumaslackux (Mdu wm mJy) L. Taxum
00pa3oM, IpU JIMHEHHON ANIPOKCUMAIMN CIEKTPa PaJUOMCTOYHUKA CIEKTPAIbHBIM HH/EKCOM,
00bIMHO 0003HAUAEMBIM (v, OyieT aBaAThCa KoM dunuent B (CM. Bble 1epByi0 KPUBYIO U3 Ha-
6opa), B JII060M JIPYroM ciydae 910 Oy/eT HaK/IOH KacaTeabHOIl KPUBOH CIEKTPa B JIAHHO TOUKe
(r.e. Ha ganHOi yacrore). B npocreiiniem ciydae, KOrja s HOCTPOEHKs! ClIEKTPA MCIIOJIb3YIOT-
cs JIBe TOYKU Ha PA3JIMYHBIX YacToTaX V] U Vg C IUIOTHOCTBIO MOTOKa S U Sg, CHEKTPAIbHBIIL
MH/IEKC BBIUUC/IAETC 1IPOCThIM coorHomenueM: alpha = logl0(S1/S2)/logl0(vy /ve).

[Touck jajeKux paJuoraJakTHK COCTOUT W3 HECKOJBKUX IIOCJIEOBATEIbHBIX IMIAros (CM.,
Hanpumep, paborst [6, 7, 8]):

1. or6op PasMOMCTOYHUKOB C KPYTHIMU CIEKTpaMi (CIEeKTPAJbHBIN HHAEKC o < -1) mpenmy-
IIECTBEHHO C IJIOTHOCTAMHA MTOTOKOB 0T 10 10 100 MdAH B caHTHMETPOBOM Janaria30He BOJIH.
[Ipu Takoii cejieKIuu yIuThIBAIOTCA J1Ba 3P deKTa:

e JjlajieKne OOBEKTHl 9aCTO UMEIOT KDPYThIe PAJUOCIEKTPHI (YCTAHOBJIEHO KCIEPUMEH-
TaJIbHO),

® CpeJy UMCTOYHUKOB U3 JAHHOI'O JIUAla30HA [LJIOTHOCTEHA IIOTOKOB BEJIMK IIPOLIEHT Jla-
JIEKUX OOBEKTOB.

2. Ompejesienne CTPYKTYPbl PaJUOUCTOYHUKA, C TOMOIIBIO PAIMONHTEP(DEPOMETPUIECKUX JaH-
HBIX, 6€3 KOTOPOr0 HEBO3MOXKHO IIPOBECTU KJIACCU(DUKAIIIO 00HEKTOB.

3. OTbop IBOMHBIX PAJIUOUCTOYHUKOB (paJHOTAIaKTHK ), UMEMuX cTpyKrypy tuma FRIIL

4. Onrugeckoe 0TOXKIECTBJIEHUE PAJUOUCTOYHUKOB, [TOJIy9eHUe MHOIOIBETHON (horoMeTrpun
7 KPAaCHOI'O CMEIICHUd.

5. OreHkKa BO3paCTOB C HUCIIOJIL30BAHMEM PA3JIUIHBLIX SBOJIIOMUOHHBIX MO/IE/Iel 3Be3IHOTO Ha-
ceJieHud SJIJIMIITUNYEeCKUX I'aJlaKTUK n I/ISMepeHI/Ie/OHeHKa KpaCHbIX CMeIILeHI/Iﬁ OTO)K,E[eCTB—
JIEHHBIX 00LEKTOB.

[Iynkrer 4) u 5), Tpebyomme COOTBETCTBYIOMMX HAOIIOAATEbHBIX JAHHBIX, TPUBOIAATCS
31€CDH IS MOy IeHnsT OOIEro MpeICTaBJIeHU O IPOBOMANINXCSA HCCIETOBAHNAX.

B pannoit npaktudeckoit pabore 1o or60opy KaHIMIATOB B [[AJEKUE PAIUOTAJIAKTUKI MOXKHO
BBIJIEJIUTH CJIETYIOIITHE STAIIbI:

Y gu =10"%Br M2 I'u ! = 10" %spr cex ! cm? ' !



1. Kpocc-uaenrudukalys BEICOKO- I HE3KOYACTOTHBIX KaTAIO0r0B, XPAHAIIIXC B BHJIE 9JICK-
Tponnbix Tabun B 6asze gannbix CATS? (astrophysical CATalogs Supporting system) [9].
MoryT 66T HCIOIB30BAHEI TaKue KaTasgorn Kak Texacckuit |10] (365 MI'm), NVSS [11]| n
FIRST [5] (1400 MT'1y) u GB6 [12] (4850 MT'wy).

2. Orbop 00bekTOB ¢ KpyThiMu ciiekrpamu. llociie Kpocc-ujeHTrduKauu CleKTPphbl UCCIIe-
JlyeMbIX 00'bEKTOB B JIOTapUMPMUUECKUX MACIITAdaX AlIPOKCUMUPYIOTCH MPAMOil, HAKJIOH
KOTOPO# M €CTh CHEKTPAJIbHBIA MHJICKC.

3. Orbop 00BEKTOB CO CJIOXKHOI CTPYyKTYypoit 1o gaHHbiM Karajora FIRST u NVSS. Cy-
IIECTBEHHBIM 371eCh AB/ageTca nMeHHo Karanor FIRST, koropelii mmeer paspemenue 5'm
IIO3BOJIAET BbIJIC/JIATH C/JIO2KHBIEC 1 MHOI'OKOMITIOHEHTHBIE CTPYKTYDbI.

4. Onrugeckoe 0TOXKIECTBIEHNE OTOOPAHHBIX MCTOYHUKOB C OObekTaMu Karajiora APM u
onudposauuoro Ilajomapckoro arraca DSS.

5. Pacuer oTHOmeHusa mpaBaomoa00us OTOXK IECTBICHUS.

[lepBblit 1 BTOPOIl STAIIbI IO3BOJISIOT IIPOBECTU CEJIEKITUI0 00BEKTOB C KPYTHIMU CIIEKTPAMU.
st aroro npeanasHadena 6asa ganabix CATS: jyist 1epBoro sralia BbILIOJIHSETCS 331248, THUILA,
‘select’, nna Broporo — 'match’. Ilo pe3ysbraraM BBIIOJHEHUS BTOPOI'O 3Tala C OKHOM OTOXK-
necreiaennsg pagaycom 60”7 (0 yMOSTIaHHIO) COCTABIAETCS CIUCOK HETOYEYHBIX OOBLEKTOB, T.€.
TaKUX, y KOTOPbIX B OKHO IIOMCKa I10IIa/daeT HECKOJIbKO KOMIIOHEHTOB.

g otpeniesieHus CTpYKTYpPbl PAUOUCTOYHUKOB HA TPETHEM dTalle TpedyeTcs KOIUPOBaHUE
uzobpazennit (FITS-daiinos) paguoncrounukos uepes Uurepuer. s 3roro ucnonbsyercs 6pa-
y3ep FIRST o630pa, umeroruii agpeca:

http://sundog.stsci.edu/first/catalogs/readme.html,
/1€ JTAHO OIMCAHUE JAHHBIX, I
http://third.ucllnl.org/cgi-bin/firstcutout,

[/ CTPOSITCA M300paKEeHNS PAJUOUCTOYHUKOB B 33IAHHBIX KOOPANHATAX.

W3 6a3b! JaHHBIX X300pazKeHnit He0OX0IMMO 0TOOPATH UMEHHO T€, KOTOPbIe HMEIOT CTPYKTY-
py muma FRIL. Jlnsa ceneknuu KejrareibHO UCHOb30BaTh NV SS—KOODAUHATEI, ONPEIE/IsieMble
uHTerpupoBanueM c 06jibiieit nuarpammoii HanpasjenHoctu, yem B FIRST o63ope. Koopau-
HATBhI OTOOPAHHBIX UCTOYHUKOB UCIIOJIB3YIOTCH [IJIsi OTOXKJIECTB/IEHUS U IO/IyYEHUS ONTUIECKUX
n300pakenuit uz ouudposanHoro obzopa Hebda DSS, umeroniero ajpec:

http://stdatu.stsci.edu/dss/dss_form.html.

[Monyuennbie m306pakeHns MOXKHO obpaboTaTh, Hampumep, B cucteme MIDAS u ompeme-
JINTh KOOP/JWHATbI W 3BE3/IHbIC BECJIMYMUHDBI. KpOMe TOro, MO2KHO HCIIOJIbB30BATh KaTaJior APM
(Automated Measuring Machine), comepxkamuii 1aHHbIE B BH/IE CIUCKA BBIIETCHHBIX 00HEKTOB
C U3MEpPEHHBIMU KOOPIUHATAME U 3BE3THLIMU BEIUIMHAMHE, [IOTPEIIHOCTH KOTOPBIX, K COXKajIe-
Huio, He npupojgrcs. APM cucrema mmeer, Hanpumep, CJIepyONUMil ajapec:

http://www.aao.gov.au/local/www/apmcatbin

Ecnn maiijleHpl onTHYecKne OTOXKJIECTBJIEHUSA, TO BEPOATHOCTDH IIPABUIBHOTO OTOXKIECTBJIE-
Husi (& MMEHHO, (DYHKIUS NPaBIONOI00Ms ), 3aBUCSINAS OT IJIOTHOCTH (POHOBBIX OOBLEKTOB M
omubOK Onpe/ie/eHrsi KOOPAMHAT, OLKUChIBAETCs ciedytoeii dopmysioit [13]:

LR(r) = (1/(2 % \)) % exp[0.572 % (2X — 1)],

*http://cats.sao.ru



rjie A = T*ORA * O Decp, P - IJIOTHOCTH (POHOBBIX OOHEKTOB, PABHAs HA BHICOKUX aJIAKTUIECKIX
mmporax 5.16 x 107%sec™2 r = [(ARA/oga)? + (ADec/opec)?]’®, ARA, ADec - pasnocru
Paauo U ONTUIECKUX ITOJIOKEHUIA, 0'%2 R 012360 - COOTBETCTBEHHO CpPeIHEeKBaIPATUIHbIE OIIHOKH
pPajuo u onTUYecKux KoopauHar. OToxKAeCTBIeHUe CYUTaeTCd J0CTOBepHbIM, eciaiu LR > 2. Eciu
OTOXKIECTBJIEHNE HE HAilIEHO, TO 9TO 3HAYNAT, 9TO UCKOMBIM ONTHIECKN 00BbEKT cirabee, uem
obuapy:xuBaembre Ha [lamomapckom Atmace, T.e. R>22". 91oT (hakT MOKET TaKkKe TOBOPHUTH B
[OJIB3Y TOO, YTO POJAUTEIBCKAS TaJIAKTUKA SBJISIETCs JTaJIeKOI.

Kaxk pe3y/brar BBIIOJHEHUS 3aaHUsl, TOIKHBL OBITH IPEICTABICHBI: 1) CIIHCOK 0TOOPAHHBIX
00bEKTOB, BKJIIOYAIOIIMI PAJIMO U ONTUYECKUE KOOPAMHATHI, 2) IUIOTHOCTH IIOTOKA HA HU3KUX
U BBICOKHX YaCTOTax, 3) 3Be3/Has BEJUYNHA WM ee HIDKHWUN mpenes, 4) CreKTpajbHbIi WH-
JIEKC U D) BeJIMYMHA, OTHOIIEHUS IPABOIIO00MS, €C/IM MMEEeTC s ONTUYECKUH KAH/IMIAT Ha OTOXK-
nmecrsiienne. Kpome Toro, HaIo mokas3aTh (aiiyibl ¢ TabaunamMu 00bEeKTOB, KAPTUHKH CIIEKTPOB
u pajguon3odor FIRST-ucrognukoB, HaJ0KEeHHBIX Ha, coorBeTcTByOmme DSS n300parkenusi.

2 IIpouemypsni

Cenexmusa paJuoOHNCTOYHUKOB IO CIEKTPAJIbHOMY HHIEKCY YIPOINAeTCHd, eCd BBIOHPATh 00beK-
ThI, HAUMHAS ¢ HU3KUX 4acToT. Hanpumep, nosb3ysick npoueypoit ‘select’ (Puc.2), B Menio s
PaJMONCTOYHIKOB MOXKHO OTMeTuTh Karasior Texas u 3amars obmacts ma mebe (Puc. 3).

CATS home page - Mozilla Firefox
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Done

Puc. 2: Web-crpanuna CATS ¢ Beibopom nponeaypst ‘select’.

[To pesymbraram BBIOOpa 00HeKTOB B momaake CATS Beimaercd COHCOK 00BHEKTOB, KOTO-
PbIif MOKHO C HEOOJIBIITUMY U3MEHEHUSIMU [10/IaTh HA BBOJ, B IIPOLEAYPY KPOCC-UIeHTU(DUKAIIAN.
o6l yIPOCTUTH 33134y, 3/1eCh MOKa3aH mpuMep 3amycka Komamg Unix (‘grep’ u ‘awk’), mpe-
obpasyromnux dopmar BeiBoa 'select’ B hopmar BBOAA B moJie 3aia4u ‘match’:

grep -v \# init.list | awk ’{
printf "%s %s %s %s %s %s %s J\n", $2,$3,$4,$5, $7,$8,$9
}> > modified.list
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Done

Puc. 3: Web-crpanumna CATS nponemypsr ‘select’;, meMOHCTpUPYIOIIas MO/ BBOJA KOOPINHAT
IJIOMTAIKY Ha Hebe.

s 3aau kpoce-ugenruduranun (Puc. 4) M0KHO uCIIO/IB30BATD, 110 Kpaiineil mepe, ciey-
OIIye KaTaJoTH:

e Texas (365 MHz, S > 150 — 250 m41m);

e WENSS (325 MHz, S > 18 mdu, § > 30°);

o NVSS (1.4 GHz, S > 2.3msIn, 6 — 45", § > —40°);
e FIRST (1.4 GHyz, S > 1uslu, 6 = 57, § > 28°);

o GB6 (4.85 GHz, S > 18 msln).

CrekTp paJHONCTOTHIKA MOYKHO [TOCTPOUTD C ITOMOITBIO IporpaMMbl 'spg’ [14] cucrembr ana-
smsa ganabx PATAH-600 FADPS? [15], kotopas nossosisier cauthiBaTh baiii ¢ pesyibraTamu
Kpocc-unenTudukarmu B ¢popmare Buigaun 6a3el ganabix CATS. VaTepakTuBHAsS mporpaMma
'spg’ 3aIlyCKAeTCs B TAKOM BHUJIE:

spg -s -cats file.cats,

rjie file.cats — ums aitia ¢ pesysibraroM BeIOOPKY fgaHHbIX B 0ase panabix CATS. Onucanue npo-
rpaMMbl MOYXKHO HailTw, BbI3BAB KOMaHIy 'man spg’. [lo pe3yabram pacdera CrieKTpa IporpaMmMa

®http://sed.sao.ru/~vo/fadps_e.html
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Puc. 5: Pajmocnekrp ucrounuka RC B1146+052

'spg’ BBIYUC/ISIET TaKKe CleKTpajabHblil mHjgekc. Ha Puc.) B kadyecTBe mpumepa IpUBOIUTCH
cuekrp pajauoucrounnka RC B1146+052.
Hasoxenune pagmonzodor Ha onTrdeckoe n300parKenne MOXKHO IPOBECTH HECKOJIbKUMU CIIO-
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Puc. 6: N3odorer pagmoramaktukun GR 0910448, HatoKeHHBIE HA ONTHYECKOe H300parKeHue
obzopa DSS 2.

cobamu. Hampuwmep, ncnonb3obars caiit SkyView* i BbimostHITE nponeaypy HajozkeHns on-line,
BbIOpAB TpebyeMble OITUIECKIE U PauKaTagoru. MoKHO ucrnosb30Bars nporpammy SAOimage DS9
http://hea-www.harvard.edu/RD/ds9/ /s BU3yajM3aluu MPUIOKEHUN, UMEIOILY IO TAK2KE BO3-
MOYKHOCTBH Haji0KeHust m30doT. Ho MOXKHO BhIBECTH Paanon30OThl HA ONTUYECKOE M300parKke-
HIE C HOMOIIBIO IPOrpaMMbl ‘skyview’. Jljas 5TOro mocse ee BBI30Ba HEOOGXOAMMO HAOPATH, IO
KpaifHeit Mepe, 3 KOMaHIbI:

skyview> pa optic.fts
skyview> grid
skyview> contourovl radio.fts 0.001 2

rjle 1epBasi KOMaHJ[a BBIBOJUT Ha dKpaH u300pakenue, 3anucannoe B FITS—daitne optic.fts
(C OIITUYECKUMU ;[a,HHbIMI/I)7 BTOpad — HAHOCUT KOOPDAMHATHYIO CETKY, TPETbA — HAKJ/IaAbIBACT
n30(OTHI, IOCTPOEHHBIE [0 PAUOJAHHBIM, COjlepKaIuMcs B daiine radio.fts, Haunnas ¢ ypoBHS
0.001 du c mrarom, nponopimonasibubiM 2. Ha Puc. 6 npuBoaurcs pe3ysibrar HaaI0KeHUs JaHHBIX
o63opa FIRST ma onrmdeckoe uzobparkenue pajguoucrounnka GR 0910+48.

Ecin pajmoranaxtuka otoxiectisgerca B 0630pax DSS 2 u/umm Croanosckom 0630pe’, mm
B JIPYTOM OIITUYECKOM 0030pe, B PE3y/IbTare 4Yero yjaercs cobpars bosee 3-x poTOMETpUYECKUX
TOYEK, TO MOYKHO OIIEHUTH BO3PACT 3TOH paamoransakTuku. st 9TOM 1en1m IpuMeHSeTcs: mpo-
Te/Typa OIeHKH BO3pacTa 1o X2, peanu3oBanHasd Ha caiire SED” [16] (Puc.7). Jlna ompenemmms
BO3pACTa UCIOJIB3YETC 0a3a JaHHBIX KPUBBIX PACIPEE/ICHUs] SHEPIUU B CHEKTPAX DJIIUIITHYE-
CKUX TaTakTHK. JloCTaTOUHBI MACCHB 0OBHEKTOB HA PA3MUIHBIX KPACHBIX CMEMIEHUAX C POTO-
METPUYECKUMU JJaHHBIMU TTO3BOJIAECT U3Yy4daTh KOCMOJIOTUYICCKYIO 9BOJIIOINUIO PAAUOraJIaKTUK.

*http://skyview.gsfc.nasa.gov
“http://www.ipac.caltech.edu/skyview/
Shttp://www.sdss.org
"http://sed.sao.ru



Age and Redshift Calculation - Mozilla Firefox

File Edit View History Bookmarks Tools Help

. v £ [® nttp://sed.sao.ru/cgi-binfage z.pl | [ skyview Y
filMost Visitedv JRelease Notes FiFedora Projectv fi1Red Hatv EiFree Contentw
|5 Age and Redshift Calcul...| % 5

'VOLUTION OF [{ADIO (GALAXIES

AGE and REDSHIFT CALCULATION

[ submit || clear

Filter smoothing: ON v

Ohservational data

L
Model: |PEGASE |v
SYSTEM F 1 Mag err AB —
- — = - f galaxy: |E |~
| u 3600 | Jloz [ oFF v Fyprelgeleny
| B |4400 | | 0.2 OFF | v : Object name: |i
Landolt| Vv [s5500 [ o2 || oFF~ — |
R [6500 | [llo.2 OFF || ) . )
- 7 m - T Redshift limits: min |0 | max |6 |
| 1 [8000 | o2 J[oFF~
J 12000 | _'|‘d.i> MoFe/~ Age limits (Myr): min (200 | max [16000
UKIRT | H [ 16500 o2 [ oFF~ Extinction: |OFF~
K |22000] [lo:2 OFF v ‘ |
! = = RA: | | hh:mm:ss
gGunn| 5200 | 10.2 || OFF ~
Gunn | rGunn | 6630 lloz || oFF v BEE: b ss _
Done . - ]

Puc. 7: Web-crpanuna SED ¢ dopmoit BBoa, (OTOMETPUYECKUX MU3MEDPEHU JIjist OLEHKU BO3-
pacra.

3 Pe3smomMme

Janmass pabora sIBJISIETCST BBOJHOM YaCThIO K MTOCTPOEHUIO BHIDOPOK PAJIMONCTOYHUKOB C 33 IaH-
HbIMU CBoOficTBamMu. BuibopKu MoryT omnpesesarbcd HADOPOM IMapaMerpoB, BKJIIOYAIOIIUX KOOD-
JWHATHI, IJIOTHOCTH [TOTOKA, TUIIBI PAJAUOCIEKTPOB U CIHEKTPAJIbHbIE WHIEKCHI, YTO OKA3bIBAETCH
BayKHBIM B acrpodusuke. Ilpu KocMo/iormdedknx MCCAeI0BAHUAX HAJ0 [MOMHUTH, 9TO PaJIHo-
MCTOYHUMKH SABJIAIOTCS IBOJIOIMHUPYIONIMMEU 00beKTaMu. DBOJIOLNMOHHBIE CBOHCTBA (CKOPOCTH
U 9aCcTOTa C/AMAHWIA) HA PA3HBIX KPACHBIX CMEIIeHusX orTamdaiorcs. [losTomy KocMooruuecknit
AQHaJIU3 POBOJIATCS, KAK [IPABUJIO, JIjId CTATUCTUICCKHU DOIBIITNX BhIOOPOK. OT/e/IbHBI BarXKHbII
MOMEHT 3aKJII09aeTCsI B TOM, UTO WHOTJA y/IAeTCs C UCIOJIH30BAHNM €IMHCTBEHHOTO YHUKAJIBLHO-
ro obbexra (Kak, Hapumep, paguorasakruku TN J0924-2201 va z = 5.19 [17] u RC J0311+4-0507
Ha z = 4.514 [18]) caenars BbIBOJBLI O CBONCTBAX OOBEKTAB M CBEPXMACCUBHBIX YEPHBIX JIbIPAX,
KOTOpBIe SBJISIOTCSI NCTOUYHUKOM H3/Iy<IaeMOil SHepTuu.

B npeoxxennoit pabore npakTHKAHT TAKKe 3HAKOMUTCS C OCHOBHBIME CEpBepaMu u 0azamu
JIAHHBIX, UCIIOJIb3YEMbIMUA B aCTPO(PU3NIECKUX UCC/IEIOBAHUAX U SABJIAIONUMUCH CTAHIAPTHBIMUI
MHCTPYMEHTAMU PU u3ydeHun (Pu3nvecKux CBOUCTB HebecHbIXx 00bekToB. Kak npasBmiio, 6a3bl
JIAHHBIX, KOTOPbIE €YKEeroJIHO IOIOJIHAIOTCs, COMepKaT apXUBbl HAOJIIOAEHUI U PE3Y/IbTAThl UX
obpaborku. CyrmecreByer JOMOJHUTEIbHBI HWHCTPYMEHTapuii, B pamMkax BupryasibHoit obcep-
BaTOPHU, O3BOJIAIONINI IPOBOIUTEH Dojiee rIybOKuii aHa/u3 cpa3y [0 BCceM 0a3aM JIaHHBIX B
[IUPOKOM JIMAIa30He JjuH BOJH. Takne MeTo/1bl HECOMHEHHO OTKPBIBAIOT HOBBIE BO3MOXKHOCTH.

Acknowledgements. B nanHbIX HCCIEIOBAHUSX UCIIOIL3YETCS OTKPLITHIN apxuB HaOmoaernit NASA |
NRAO u NOAO. [dus ananusa jauubix npumensercsd 6aza ganubix CATS [9] u cucrema obpaborku




paauoacrponomudeckux ganubix FADPS [15]. Asrop upusnaresen ®@oHuy HEKOMMEPYECKUX LIPOIPAMM
Hvurpust 3umuna, “/lunacris” 3a MOMIEPKKY MCCIEIOBAHUN O JAHHONH TeMaruke. ABTOD Tak¥Ke MpU-
suaresien H.B.BepxomaHnoBoii 3a KOPPEKIHIO CTU/IST TEKCTA.
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