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T'YCTUHA CEPEJIOBUIIA BEJETEHCBKOI PAJIIOCTPYKTYPU
JUIA TAJIAKTHUK I KBA3APIB 3 KPYTUMMU PAAIOCIIEKTPAMMU

[Tpucsuyetbes 110-pivuto Cemena SIkoBuua bpayne
ta 50-piuyto pagioreneckona Y TP-2

Ipeamer i Mera pobotn: Oyinka 2ycmuHu cepedosuwa éeiemencokux (3 JHIUHUM POIMIPOM OIU3LKO Me2anapceKa) paodio-
CMPYKMyp 05 2aAAKMUK | K8A3API8 3 KPYMUMU HUZLKOUACMOMHUMU cnekmpamu i3 kamanoey YTP-2. JJocrioscenns kocmo-
N02I4HOT e6onIoyii 2ycmuHu cepedosuya 6elemencbKux padioddicepen. Busnauents 3a1edcHocmi 6Hecky padioneniocmox y eu-
NPOMIHIOBAHHS BEJLEMEHCHLKUX 0Jicepel 8i0 2yCMUHU IXHbO20 cepedosunya.

Mertonu 1 METoRONOTIA: [ OYiHKU 2yCMUHU CepedosUyd 8e1eMeHCbKUX 0dcepell 3 KPDYMUMU HU3bKOYACOMHUMY CHeKMPamu
BUKOPUCMOBYEMO SUOIPKY Odicepel i3 kamanocy nozaeanakmudnux odcepen YTP-2. Kpumepii 6iobopy docniosxcysanux 06’ ek-
mig: 1) snauenns cnekmpanvno2o indexca dopisnioe abo dinvute 1; 2) eycmuna nomoky eunpominiosannst na wacmomi 25 MI'y
nepesuwye 10 Au; 3) Oocepena 3 6ubipku OnmuyHO OMOMONCHEHI. SHAUEHHSL 2YyCMUHU CEPed08UYA PO3LTISIHYMUX OHCEPEL OM-
pumani y npunyujenni pienocmi ceimunocmi ddxcema Oxcepena (npu CUHXPOMPOHHOMY MEXAHIZMI PAOiOGUNDOMIHIOBAHHS) MA
11020 8i0N0GIOHOI Kinemuunoi ceimnocmi. Bukonyemucs ananiz ompumanux oyinok 2yCmunu cepedoguiya pisHux Kiacia odceper
eubipku (0151 2aNaAKMUK 3 TEHIUHUM KPYMUM CREKIMPOM, 2AAAKIMUK 3 KDYMUM CREKMPOM 31 31aMOM, K8A3apie 3 NIHIUHUM KDYMUM
CReKmpOM, K8a3apie 3 KpymumM CReKmpoM 31 31AMOM).

Pesynbratu: Ompumarno oyinku 2ycmunu cepedosuiya eemencbKux padiocmpykmyp, YmeopeHux oxdcemamu 0icepen 3 Kpymum
padiocnexmpom i3 kamanozy YTP-2. B cepednvomy eycmuna cepedosuua 0isi padiocmpykmyp keazapis (~ 1072 2ler) men-

. 27 26 . . .
wa, nisic ons eanaxkmux (~107" +107° 2lem®). Jns canaxmux ma K8azapie 3 Kpymum CRekmpoMm 3i 31aMOM Xapakmepha Gilb-
Wa 2yCmuna cepedosua OHCemia, Hidxe 0N 2aNaKmuK i Kea3apie 3 NHIHUM Kpymum cnekmpom. Busigneno obepneny cmenene-

8y 3ANEICHICb 2YCIUHU CePedosuwa Adicemis 6i0 Yep8oHO20 3mityenHs ddicepen (KOCMONOSIUHY e6oNIYiIo 2YCIUHU Cepedosu-
wa Oxcemie). 3naiioeno obepreny cmenenegy 3aaeiCHicnb 6HecKy padioneniocmok (YmeopeHnux 0xcemamu) y GUNPOMiHIO8aAHHS
ooicepern 8i0 2ycmuHu cepedosuyd 8iON0BIOHUX PAOIOCMPYKMYP.

BucHoBOK: Cepeoni 3Hauents ompumManux OyinoK 2yCmuHu cepedosuiya 6e1emeHCbKUX 0Jicenmia padioodcepen 3 Kpymumi Hu3b-
KOYACIMOMHUMY CREKMPAMU C8I0Yams Npo MeHuLy 2yCmuHy cepedosuuya 0Jicemis Keazapia, nisc ddicemis carakmux. Beremen-
CbKi padioddicepena 3 KpymumM HU3bKoUacmomuum cnexmpom (0cobnueo 3 Kpymum CReKmpom 3i 31AMOM) GUAGISIOMb 3HAYHY
eBoMoYit0 2ycmunu cepedosuya 0dxcemis. binvuuil enecok padioneniocmok (0icemis) y eunpomMiniosants ddxicepen 6i0nosioac
MeHWil 2ycmuni cepedosuya poseianymux oxcepen 3 kamanozy YTP-2. Lle mooice 6ymu oOymogiene mum, wo 6i0 ROMyNCHUX
padiodoicepen nowtuproromscs Oxcemu (omoueni padionentocmrkamit) Ha 6I0CMani 6IU3bKO Me2anapcekd, O0Ku He nacmae oa-
JIaHC MIdIC 2YCIUHOIO Cepedosuya 0dcepena i yCMUHOI0 Midc2anlakmuiHo2o cepedosuiya.

Kutt040Bi cloBa: kpymuil HU3bKO4ACMOMHULL padioCheKmp, 8ellemeHCbKA padiocmpyKmypa, 0dcemu, padioneniocmki, 2anaKmu-
Kul, K6a3api, 2yCmuna cepecosuiya

1. Beryn HAIPY>XEHICTh MarHiTHOTO MOJIs, XapaKTePHUH BiK)
, rajJakTHK 1 KBa3apiB, OTOTOXXHEHHX 3 JDKepellaMu
B karamosi Mo3araNnaKTHIHIX - JuKepen (karanor KpYTHM CTIeKTpOM i3 Katanory Y TP-2. Ilikaso, mo
YTP-2), orpumaHoMy 3 OIVIsLy MiBHIYHOTO HE0A B 1€~ appm JoKepenaM, SK IPAaBHIO, [PUTAMAHHA Be-
KaMeTpoBOMy JiarasoHi Ha pamioreneckomi YTP-2,  perenchka pamioctpykrypa (ixmi omimiiini posmi-
IPUCYTHI 00’ €KTH 3 PI3HUMHU THIIAMH PAIIOCICKTPIB  py ckiafaroTh Onu3bKo Meramapceka) [7, 8]. Beme-
[1-6]. locuTh 3HaunuM (OM3bKO TPETHHM 3aPEE-  TEHCHKi PO3MIpH KEPET MOKYTh OyTH 0OYMOBIEHi
CTpOBaHUX B KaTanosi YTP-2 mxepen) € kiac mo3a-  sxk BUCOKOK INBUJKICTIO MOIIMPEHHS iXHIX JUKETIB
raJakKTHYHHUX JUKEPET 3 KPYyTHM HH3BKOYaCTOTHHUM  (~ 10° cM/c), Tak i HU3BKOK TYCTHHOIO MiXKralak-
CTIEKTPOM (3HaY€HHs CHEKTPATbHOTO iHjekca >1).  Tupunoro cepemosmma [11].
B nonepenuix poborax [7—10] Mu oTpruMaiu 0CHOB- Panime umska asropis [12-16] BixszHaumnm, 1o
Hi (i3nuHi napameTpu (JTiHIIHUKA pO3MIp, CBITHICTb,  IaJlaKTHKH 3 BEJIETEHCHKOK PaJiOCTPYKTYPOK MO-
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KYTh 3HAXOJUTHUCh B CEPENOBHII 3 HHU3BKOIO TyC-
THHOK. 3BICHO, MIO OLIHKH TYCTUHH MIXKTallak-
TUYHOTO CEPEAOBUINA, B SKOMY TOIIUPIOIOTHCS
MerarnapceKkoBi JDKETH PpaiomKepes, OTPUMYIOThH
HENpsIMUMU METOaMH. 30KpeMa, NPHUITYCKa€eThCs,
IO THCK PENATUBICTCHKOTO T'a3y B PaJlioNENOCTKaxX
(mKeTax) pKepen BpiBHOBOKYETHCS THCKOM MiXra-
JaKTHYHOTO ra3y [12]. MoxHa TakoX OILIHUTH TyC-
THHY MDKTaJaKTHYHOTO Ta3zy 3 aHali3y ACTOspH-
3amii BunpomiHioBaHHs Jukepena [14]. Kpim Toro,
OIliIHKAa TYCTHHH MIDKTaJIAKTHYHOTO Ta3y BHU3HAYA-
€THCS 3 IPUITYILEHHSM PO PiBHICTH HOTOKY IMITYJIb-
Cy JKeTa Ta JIOOOBOTO TUCKY MIKTaJlaKTUYHOTO Ce-
penoswuiia [17].

2. OniHKa IryCTHHH CepeoBHILIA
PagioCTPYKTYpH JKepe
3 KPYTHM CHeKTpoM i3 Karajiory YTP-2

3 MeTo0 BH3HAU€HHS T'YCTHHH CEPEIOBHILA BeJe-
TEHCBKHX JIKEpell 3 KpyTUM HU3bKOYaCTOTHUM CIIEK-
TPOM CKOPHUCTAEMOCH HAIIOK BUOIPKOIO 3 KaTallory
VYTP-2. Bubipka mictuth 132 ramaxtuku ta 91 kBa-
3ap 3 BEJIETCHCHKUMH PaIiOCTPYKTypaMu (3 HACTyII-
HUMH KPUTEPISIMH BiIOOpY 00’ €KTiB: 3HAYCHHS HU3b-
KOJaCTOTHOTO CIIEKTpalbHOTO iHAEKca o =1 Ta
T'yCTHHA MOTOKY PafiOBUIIPOMIHIOBAHHA S,y >10 SIH
Ha vactoti 25 MI'n). IIpu npomy 10 BUOIpKH BXO-
JATh 78 TalakTWK 3 KPYTUM JHIHHHUM CIIEKTPOM
(tum pagiocrniekrpa S), 54 ranakTHKU 3 KPYTHM CIIEK-
TpoM 3i 3amom (tun pagiocrniekrpa C*), 55 kBasa-
piB 3 THIIOM KpyTOro pamiocrekTpa S 1 36 kBazapis
3 TMIIOM KpyToro pamiocnekrpa C* [8, 10, 11]. Tpu-
KJIaJM TaKUX PaaiocrekTpiB 3 Karajory YTP-2 Ha-
BegeHi Ha puc. 1.

M oiep>)KyeMO OIIIHKY TYCTHHH PallioCTPYKTYpH
(IKeTiB) pO3MISTHYTHX JUKEPEI 3 KPYTHUM PaIioCIeK-
TPOM, MPHITYCKAIOUH, IO CBITHICTH JXKeTa HKepena
L (mpm CHHXPOTPOHHOMY MeXaHi3Mi pa,HlOBI/IHpo-
MlHIOBaHH}I) JIOPIBHIOE HOTO BiINOBIAHIA KiHETHY-

it ceitHOCcTi L, [11]. 3acTocyemo Bupas must cBitT-
HocTi jketa [18]:

4
L =§nrfvju, @)

me ry — pazdiyc JoKeTa; VJ- — MBHUAKICTH TIOIMTUPEH-
2

Ha mketa; U = 38m TyCTHHA MiHIMaJIbHOI €Hep-
T
rii mkepena, B — HanpykeHICTb MarHiTHOTO IO

JoKepena.

166

Kinernuny cithicTs mxera L, [11] moxna Bu-
Pa3uTH 5K MOTIK HOTo KiIHETUYHOT eHeprii:

1\/2
MJ'VJ'

L =
kT

, (2)

ne M i~ MTOTiK PEYOBUHH B JKETI.

Beakaemo, 1m0 notik pevosunn M ; B mketi (mpu
paziyci keTa I; iTycTuHi JukeTa p j), SIKMI IO
PIOETHCS 31 MIBUAKICTIO V j» CKIanae:

Omxe, BUpa3 Ui KIHETUYHOI CBITHOCTI JKETa
Mae€ BUIVISL,

T 2,3
Lk 2 JV (4)
Taxum unHOM, NpUpiBHIOIOUM CBITHOCTI L; 1 Ly
3 BupasiB (1) i (4), oTpEMy€EMO OLIIHKY I'YCTHHHU JIKe-
Ta P, SKUH yTBOPIOE METamapcekoBy paaiocTpyk-
TypY JUKepea:

0 _7B°
iTgve
9V,

()
3HavYeHHs HaNpy>XKeHOCTI MarHitTHoro mons B i
LIBHU/KOCTI MOLINPEHHS JUKETIB V) JuKepes BUOIpKH
BU3HAuYeHi Hamu panirie [8, 9, 11]. YpaxoryrouH, 110
MU PO3IIISLIAEMO JDKETH 3 JIHIHHUM PO3MipoM Mera-
MapceKoBOro MacmTaly, BBaKaeMoO, MIO TYCTH-
Ha JpKeTa BIAMOBIZAE T'YCTHHI CEPEIOBHUIINA TaKOI'O
panmiomkepena. B pesynasrari, i3 (5) maemo mis ra-
JIAKTHK 1 KBa3apiB HAIIOi BHOIPKH OIIHKYM T'yCTHHH
CepeIoBHIIa BEIETCHCHKOT pamiocTpykTypu (rycTu-
HH JUKETIB P ), IO BKa3ylOTh Ha IIMPOKHIi iHTEpBA
3Ha4eHb 1i€i ryctinu [11]. A came, Mo KOKHOMY KJia-
cy o0’exriB Bubipkn (Gg, Gc*' Qs Qc*) cepenHi

3Ha4Y€HHS TYCTHHH PalioCTPYyKTYpH <p J-> CKJIaJal0Tbh:

Gs (p;)=132(+0.36)-10" rfow’,

)
G <pj>
)

Qs (p;)=629(+1.32)-10" rlew,

1.30(10.32)-10% r/em?,

Qe (p;)=1.08(0.43)-10™ rlew,

4
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Puc. 1. Tlpuknagu KpyToro JiHiiHOTO pamiocmektpa S (a) Ta kpyroro cmekrpa 3i 3mamom C* (6) mms xepen 3 Kara-

nory YTP-2

J
MCHIIAa TYCTHMHaA CCpPCAOBHUIIA HKCPECII CHOCTepi'

raeThCsl AJIs1 KBa3apiB, SKLIO MOPIBHIOBATH 3 Tajlak-
TUKaMH. [Ipr [bOMY BUSIBIISIETHCS TAKOX, IO TYyCTH-
Ha cepeIoBUILA JJIsl 00’ €KTIB 3 KPYTUMH JTiHIHHUMHU
CIICKTPAMU BIJPI3HIAETHCSA BiJl TYCTHHHU CEPEOBHUIIA
JUIsi 00’ €KTIB, IO MAIOTh KPYTi CHEKTPH 31 371aMOM
(3HayeHHS <p j> MeHIle 1y ranaktuk Gg, HiK Uit

GC+1

MmeHme it Qg, HDXK A Qc+)' OTpI/IMaI-Ii OILIIHKHA
TYCTHHU CEPEAOBHILA BEJIETEHCHKUX PaaioKepe
Y3TODKYIOTHCS 3 aHAJIOTTYHUMHM JTAaHUMH 1HIINX aB-
Topis [12-14, 17, 19-21].

Ockinbku xepena Hamoi BUOIpKH MaloTh 3Ha-
YEeHHS! YEPBOHUX 3MIIIEHb Z Y BEJIHKOMY iHTEepBa-
i (Bim z=0.006 no z=3.570), MoxHa HoCimu-
TH KOCMOJIOTIYHY €BOJIOLII0 T'YCTHHH iXHBOTO Cepe-
nosuina. ToOTO PO3MISAAaEMO 3aeXHICTh TyCTUHHU
pj BII YEPBOHOIO 3MILIEHHS Z U KOXKHOTO KJIacy
JOKepel 3 KPYTHUM pagiocleKTpoM. Mu BUSIBHIH

00CpHEHY CTENICHEBY 3alICKHICTh TYCTHHHU CEepeo-
BHIIA JKETIB JHKEPEIT BiJl YEPBOHOTO 3MILICHHS IIHX
JOKEpelL:

3 HaBEICHHUX CEPEIHIX 3HAYCHD <p > BHILTUBAE, IO

1, BIAMOBITHO, /TSI KBa3apiB 3HAUYCHHS <p j>
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Gq pj~ A+ 2)76.28(i0.25)'

GC+

Qs P~ L+ 2)75.10@0.32),

Q o ~(L+ Z)79.54(¢1.04)
ct j :

pJ - (1+ Z)—ll.49(i0.87),

3a3HaunMo, 10 3HaieHa KOCMOJIOTIYHA SBOJIOIIS
T'YCTHHH JDKETIB JKepes Hamioi Bubipku (0coGImuBo
3 kpyTuM criekrpom C*) MoXKe CBim4uTH TpO IM-
KITIYHICTh aKTHBHOCTI sIZICp TAJIAKTHK 1 KBa3apiB.

3. 3anexHicTb BHECKY BUNIPOMiHIOBAHHS
PamionesIOCTOK BiJ ryCTHHH CepedOBHINA
BEJIETEHChKUX pagiomxkepe)

SIx MU BCTaHOBWIIH, BEJIETEHCHKI Kepena 3 KpyTUM
pamiocriekTpoM 3 Katayiory YTP-2 MarTh BHCOKY
CBITHICTB B JIEKAMETPOBOMY Aiana3oHi (MOHOXpoMa-
TUYHA CBITHICTH Ha 4actori 25 MI'1 cTaHOBUTH
~10%® Br/(T'u-cp) [7, 8]). Lle Bkasye Ha inTeHCHB-
HE BHIIPOMIHIOBAaHHS PaJiONENIOCTOK PO3TISTHYTHUX
JDKEpel1, SKke 30CepekKeHe TOJIOBHUM YHHOM Ha
HU3BKHMX 4YacToTax. OTKe, pajioNeiroCTKH, YTBO-
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peHi JpkeraMu, 3a0e3MeuyroTh 3HAYHMHA BHECOK Y
BUITPOMIHIOBAHHS JDKEPEa 3 BEJICTEHCHKOIO pajio-
CTpYKTypoto. MeranapcekoBi po3mipu paiionesntoc-
TOK JDKEpeN 3 KPYTHMH CHEKTPaMHd MOXYTb OyTH
00yMOBJICHI HE JIAIIE MOTYXHICTIO TXHIX IIEHTPaTh-
HUX aKTHBHHX sJiep, ajie TakoX OalaHCOM TYCTH-
HU JDKETa JDKepena Ta TYCTHHH MDKTaJTaKTHIHOTO
cepenoBuima. ToMy IiKaBO JOCTIAWTH 3aJEKHICTh
BHECKY BUIIPOMIHIOBaHHS PaioOMNENIOCTOK, YTBOpe-
HUX JDKETaMH, BiJl TYCTUHU CEpEIOBHUINA JIKETIB.
Mu po3misgaeMo BiTHOCHUN BHECOK BHUIIPOMIHIO-
BaHHS PaJIioONeNIIOCTOK B JPKEpeiaX 3 KPyTHM CIICK-
TPOM 1 BEJIETCHCHKOIO PaaioCTPyKTypor. Bkazany
BEJINYHMHY TIPEICTABIAEMO B IBOX (hopmax: 1) BHe-
COK BHUIIPOMIHIOBaHHS PaJioONEIIOCTOK (IeKaMeTpo-
BUIA Jliara3oH) BiIHOCHO BUIPOMIiHIOBaHHS aKpeIliii-
HOTO JHCKY aKTHBHOTO sipa jpkepena (OmTHYHHM

niama3oH), SKWil BiAOBigae BiTHONIEHHIO —2-;

. . opt
2) BHECOK BUIIPOMIHIOBAHHS PaioONEIOCTOK (eKa-

METPOBHI JIiala30H) BiJJHOCHO BHIIPOMIiHIOBaHHS
ra3oBO-NMIJIOBOTO TOPY AaKTHUBHOTO siIpa JDKepena
(iH(bpaqepBOHHﬁ Jiara3oH), AKHi BiIOBiAa€e BiIHO-
meHHo —=. [lo3HadeHHs S,5, S

IR
THHH ITOTOKIB BI/IHpOMiHIOBaHHﬂ JUKEpCiia Ha 4aCTo-

tax 25 MI'n (mexameTposuit giamason), 5-10™ I'n
(orrrrunwmii miamason), 1.38-10" T'u (indpauepso-
HUi Jiama3oH). BiAmoBigHi gaHi B ONTHYHOMY Ta
iH(padepBOHOMY [iama3oHax Majsl JpKepen BuOip-
KH OTpuMaHO 3 actpodizmunoi 6a3m manmx NED
(https://ned.ipac.caltech.edu/). Cepeani 3Ha4YeHHs
BiJJHOILICHb BKAa3aHUX T'YCTHH ITOTOKIB BHIIPOMIHIO-
BaHHA 0 KOXHOMY THIly 00’ekTiB BuOipku (Gg,

Qs, Q) Hactymmi:

opt? Sg —ueryc-

Gq SSiJ =5.64(£0.12),
ED 4.58(+0.17);
SIR
Ig [SSiJ =5.15(+0.12),
Ig[ﬁj =3.67(0.19);
SIR
168

Qs > 5.33(%0.06),
> 4.71(+0.14);
Qc+ =5.00(£0.10),
opt
Sys
lg| == |)=4.30(£0.11).
SR
: Sy Sys
Sk My oTpuMany, BiTHOMICHHS | —=- | Ta | —= |,
opt SiR

IO XapaKTepH3yIOTh BHECOK BHUIIPOMIHIOBaHHS pa-
TIIOTICNTIOCTOK, BHSBILIIOTE OOCPHEHY CTEIICHEBY 3a-
JIKHICTD BiJl TYCTHHH CEPENOBHUINA JKETIB HKEPET
p; (nuB. Tabn. 1 ta puc. 2-7 3 HABEEHOIO AIPOKCH-
MOB2HOIO 3aJIC)KHICTIO BKA3aHUX BEJIMYHH).

I3 3anexnocreit, HaBeneHuX B Tabxd. 1, a Takox 3
puc. 2—7 MOXHa 3pOOHUTH BUCHOBOK, IO OiIBIIOMY
BHECKY BUIIPOMIHIOBaHHS PalioNentocTOK (JHKETiB)
BIJINIOBi/Ia€ MEHIIIA TYCTHHA CEPEIOBHUIIA BEIETCH-
CBbKOI pamiocTpyktypu (jukera) kepena. [puuomy
XapakTep 3HAWIEHUX 3aJeKHOCTEH MOMIOHWMHA s
raJIakTHK i KBa3apiB 3 000Ma TUIIAMU KPYTHX PajIio-

Tabnuys 1. 3anexHicTb ryCTUHH P; Bil BHECKY
(S/Sr))

BHIPOMiHIOBAHHS PaIioNeTI0CTOK ((SZS/SWt ),

JUISI TAJIAKTHK (GS,GC+) i kBa3apiB (QS,QC+)
3 KPYTHMH clieKTpamH i3 kataaory YTP-2

Tun mxepena AmpokcumoBaHa AnpoxcuMoBaHa
3 KpyTM 3aJIeXKHICTH 3aIEKHICTD
PpajioceKTpoM
s ~0.95(0.09) S ~1.16(+0.14)
25 25
O P, P (sj
opt IR
s ~0.78(0.20) S -1.36(20.22)
G. pi~ 25 P~ 25
¢ ! Sopt ! SIR
s ~0.38(0.16) S -0.56(=0.19)
— 25 - 25
Qs Pj S Pj (SJ
opt IR
s ~0.81(+0.33) S -0.70(£0.62)
Q. P~ 25 p;~ (25}
c Sopt Sir
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Puc. 2. 3anexHiCTb TYCTHHH CEPEOBHIIA JUKETA BiJl BHECKY
BHUIIPOMIHIOBAHHS PA/IiONEIIOCTOK (BiJHOCHO aKpeuiiiHOro
AWCKY) IUTsl TJIAKTUK 3 KPYTHM JIHIHAM CIIEKTPOM

Puc. 5. 3a1eXHICTb TYCTHHH CEPEIOBHIIA JUKETA Bill BHECKY
BUIIPOMIHIOBaHHS PaJIioNeNtocToK (BiJHOCHO Ia30BO-TTMIIOBO-
T0 TOPY) JUTS TAJIAKTHK 3 KPYTHUM CIIEKTPOM 31 31aMOM

Puc. 3. 3aNeXHICTb TYCTHHH CEPENOBHIIA DKETA Bill BHECKY
BHUIIPOMIHIOBAHHS PaIiONENOCTOK (BiJHOCHO ra30BO-IIHIIOBO-
O TOPY) JUTSl TaJIaKTHK 3 KPYTHM JIHIHIM CIIEKTPOM

Puc. 6. 3aJeKHICT TYCTUHH CEpPEIIOBHIIA JDKETA BiJl BHECKY
BHUITPOMIHIOBAaHHSI Pa/IiONETIOCTOK (BiZHOCHO Ia30BO-ITHIOBO-
r0 TOpPY) JUIs KBa3apiB 3 KPyTUM JIiHITHUM CIIEKTPOM

Puc. 4. 3aneXHICT TYCTUHH CEpEIOBHIIA JUKETA BiI BHECKY
BUIIPOMIHIOBAHHS PaTiONENOCTOK (BIAHOCHO aKpeuiitHOro
IMCKY) JUTS TAIAKTHK 3 KPYTHM CIICKTPOM 31 31aMOM

Puc. 7. 3a1eXHICTb TYCTHHH CEPEIOBHIIA JUKETA Bill BHECKY
BHIIPOMIHIOBaHHS paIiONeNOCTOK (BIIHOCHO aKperifiHoro
IIACKY) TS KBa3apiB 3 KPYTHM CIIEKTPOM 3i 371aMOM
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CTIEKTPIB (3 KPYTHM JIiHIHHUM CIIEKTPOM S i 3 Kpy-
THM CTIEKTpOM 3i 371amom C7).

4. BucHOBKH

Ha ocHoOBi BUOIpKHM TanakTUK i KBa3apiB 3 KpyTHUM
paniocniektpom 3 karanory YTP-2 orpumano ouiH-
KA TYCTHHH CEpEJOBHUINA MEramnapceKoBOi pasio-
CTPYKTYypH (JUKETIB) LMX JKepei. MeHIly ryCTuHy
Cepe/IoBHILA BEJIETEHCHKOT PaJiOCTPYKTypH MAaroTh
kBasapu (~107% r/cM®) B mopiBHAHHI 3 ramakTHKa-
mi (~107% +107% rlemd).

BenereHnceki pamiopkepena 3 KPYTUM HH3BKO-
YaCTOTHUM CIEKTPOM (OCOOIMBO 3 KPYTHM CIICK-
TPOM 3i 3]1aMOM) BHSBIISIFOTH 3HAYHY KOCMOJIOTIUHY
€BOJTIOII0 TYCTHHH CEPEIOBHIIA JKETIB.

3HaiineHo oOepHeHy CTEeNeHeBy 3aJIeKHICTh Ty-
CTHHU CEPEIOBHUIIA JUKETIB Bil BHECKY BUITPOMIHIO-
BaHHS PaIiONENfOCTOK (JUKETIB) SIK [UIS TallaKTHK,
Tak 1 g kBazapiB. Lle Moxke OyTH 3yMOBIEHE THM,
O Bil TOTY)KHHX PaiOMKEpes TOMUPIOIOTHCS
JokeTr (OTOYEHI paIionmeNfoCTKaMK) Ha BigcTaHi
OIIM3BKO MeTarapceka, TOKA He HacTaHe 0aaHc Mix
TYCTHHOIO CEepeIOBHUIIA JDKEpENa i TYCTHHOIO MIXK-
raJlaKTUYHOTO cepenoBuiia. OTxKe, JKETH TOTYX-
HUX paJiiofKepelt 3 KPyTHM HU3bKOYACTOTHUM CIICK-
TPOM 3/1aTHI YTBOPUTH BEJIETEHCHKY PaJiOCTPYKTY-
Py TIpY HU3BKIH TYCTHHI CepeIOBHIIA.
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ENVIRONMENT DENSITY OF A GIANT RADIO
STRUCTURE FOR GALAXIES AND QUASARS
WITH STEEP RADIO SPECTRA

Purpose: Estimate of the environment density of giant
(with the linear size of about megaparsec) radio structures
for galaxies and quasars with steep low-frequency spectra
taken from the UTR-2 catalogue. Study of the cosmologi-
cal evolution of environment density of giant radio sour-
ces. Determination of dependence of contribution of radio
lobes into the emission of giant sources with respect to their
environment density.

172

Design/methodology/approach: We use the sample of sour-
ces from the UTR-2 catalogue of extragalactic sources to
estimate the environment density for giant sources with
steep low-frequency spectra. The selection criteria for the
examined objects are the following: 1) the spectral index va-
lue is equal or larger than 1; 2) the flux density of emission
at the frequency of 25 MHz is larger than 10 Jy; 3) the sam-
ple sources are optically identified. The value of environment
density of examined sources is obtained with the assump-
tion of equality of source jet luminosity (at the synchrotron
mechanism of radio emission) and its corresponding kine-
tic luminosity. The analysis of the estimates of environment
densities is made for different classes of the sample objects
(for galaxies and quasars with linear steep spectra and with
break steep spectra).

Findings: The estimates of environment density have been
derived for giant radio structures formed by the jets of sour-
ces with steep spectrum from the UTR-2 catalogue. On the
average, the environment density for the quasar structure
(~10% g/sm®) is lesser than the one for the galaxies
(~107% g/sm® to ~107% g/sm®). The larger jet environment
density is typical for the galaxies and quasars with the break
steep spectra than for those with the linear steep spectra. The
inverse power relation of the jet environment density and the
source redshift (the cosmological evolution of the jet environ-
ment density) has been derived. The contribution of jet-related
radio lobes into the emission of sources displays the inverse
power relation for the environment density of the correspon-
ding radio structures.

Conclusions: The mean values of obtained estimates of
environment density of giant jets of radio sources with
steep low-frequency spectra indicate the lesser environ-
ment density of quasar jets than that for the galaxy jets.
Giant radio sources with steep low-frequency spectrum (espe-
cially, with break steep spectrum) reveal considerable evo-
lution of environment density of jets. The larger contribution
of radio lobes (jets) into the emission of sources corresponds
to the lesser environment density of sources taken from the
UTR-2 catalogue. It can be due to propagation of jets (sur-
rounded by radio lobes) from powerful radio sources to dis-
tances of about megaparsec, until the balance of source’s en-
vironment density and extragalactic environment density is
reached.

Key words: steep low-frequency radio spectrum, giant radio
structure, jets, radio lobes, galaxies, quasars, environment
density
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