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Haszemno-kocmuueckuii unmepgpepomemp
«PAUOACTPOH» obecneuusaem camoe 8blcoKoe
Yyelnosoe paspeuierie, O0CMUSHymoe 8 Hacmosujee
8pems 8 acmponomuu. /lemexmuposaue
unmepgepomempuyeckux OMKIUKO8 Om K8A3apos

€ MAaKuM y2no8biM paspeuieHuem Ha 6a3ax

6 100-200 moic. km yKasvieaem Ha APKOCHHbIE
memnepamypbl, npesviulaioujue KOMIMOHOBCKUU npeoen
Ha 08a nopsaoka genuyunsl. Iorapumempuyeckue
usMepenUs Ha HA3eMHO-KOCMUYeCKUX Oa3ax

BLIAGUNU MOHKYIO CIPYKIMYPY, YKA3bI8AIOUYVI0 HA
PEKOATUMAYUOHHBIE YOAPHbIE BOTHbBI HA MaCUmadax
100-250 mKc Oyeu u cnupanbHoe MacHUMmMHoe

nojne y ocHoganus paouosviopoca 6 BL Lacertae.
ObHapyscena cyocpykmypa Oucka paccesnus
U3TYYeHUs NYIbCapos Ha baszax unmepgpepomempa

om 60000 oo 250000 km. Sma cybocmpykmypa
obpazyemcs 8 pe3yibmame 0eUCMBUL MeNCIBEZOHO20
unmeppepomempa 3¢hexmusnoii 6a30i 0KoLO 0OHOU
ACMPOHOMUYECKOU eOUHUYDL U C IPHPEKMUBHBIM Y2TL0BbIM
paspeuteruem ayuue 0OHOU MUKPOCEKYHObL Oy2eU.
Hzmepenvt duamempul 0uUCKkog paccesnust 018 HECKOTbKUX
nYIbCapos8 U NOyYeHbl OYeHKU PACCMOSHUL

00 pacceusarowux sxkpanos. Hasemmo-xocmuueckue
HaOI0O0eHUsL UCTIOYHUKO8 MA3EPHO20 USTYUEHUS 8
JIUHUSAX 800bL U 2UOPOKCUNA NOKAZAIU, YO MA3EPHbLE
UCMOYHUKU 8 001aCMAX 36€30000pA308AHUs HA

0a3ax, 3HAUUMeIbHO NPEBLIUAIOUWUX OUAMEMD

3emau, ocmatomes Hepazpewennvimu. Takue oueHsb
KOMRAKMHble U ApKUe 0emaiu ¢ yen08blMU pasmepamu
20—-60 mxc coomeemcmayiom JUHEUHbIM pa3mepam
okono 5—10 man kuromempos

(HECKONLKO CONHEUHBIX OUAMEMPOS).

Karouesvie cnosa:

HA3eMHO-KOCMUYeCKull unmepgepomemp,
paouounmepphepomempusi co c8epxXONUHHbIMU
oazamu (PC/IB),

akmugHvle eanakmudeckue sopa (AI'A),;
K6a3apul;, NYIbCapbl, KOCMUUECKUe Mazepul;
Mednc3séz0Hoe paccestue.

BBCJICHHC

Muccus «PAJIMOACTPOH» mpexacrasnser coOoit
Ha3zeMHO-kKocMuueckyto cuctemy PCJb (pammonnTep-
(hepomMeTpuss cO CBEpXUTMHHBIMU 0Oa3aMmu), TpeIHa-
3HAYEHHYIO JUISI WCCIENOBAaHUS CTPYKTYpPhl KOCMHUYE-
CKHX PaJHOUCTOYHHKOB CO CBEPXBBICOKHM YITIOBBIM
pa3penreHneM, o0ecIeuynBacMbIM OTPOMHBIMA Oa3aMu
nHTEephEepoMeTpa, TOCTUTAIONINME 3HAYEHUN MOPSIKa
360000 kM. HazemHo-kocMUYeCKuit HHTEpPEpOMETp
(HKN) «PAANOACTPOH» coctout u3 10-MeTpoBOTO
kocMmaeckoro paguoteneckona (KPT), ycranosnerHo-
ro Ha 6opTy KocMudeckoro ammapara « CIIEKTP-Py, ko-
TOPBIA 0OparmaeTcss BOKPYT 3eMJIH 110 DU THYSCKON
opbute ¢ mepuomoM obpamieHust okoo 9 mueir. KPT

3.2016

Earth-space interferometry with « RADIOASTRON»
provides the highest direct angular resolution

ever achieved in astronomy at any wavelength.
RadioAstron detections of quasars on interferometric
baselines of 100000—200000 km suggest
brightness temperatures exceeding the
«inverse-Compton catastrophey limit by

two orders of magnitude. Polarimetric
measurements with very long space-ground
baselines have revealed a recollimation shock

and a helical magnetic field in the core region

of BL Lacertae. A substructure within scattering
disks was discovered in observations of pulsars
with the space-ground interferometer at large
baseline projections (60000-250000 km).

The substructure is produced by interstellar
interferometer with the effective baseline of about
one astronomical unit, and with effective angular
resolution better than one microarcsecond.
Angular diameters of scattering disks were
measured for several distant pulsars,

distances to effective scattering screens were
estimated for these objects. Space-VLBI
observations of the water and hydroxyl masers show
that the bright details of the masers in galactic
star-forming regions remain unresolved at baseline
projections which considerably exceed the Earth
diameter. Very compact and bright water maser
features with the angular sizes of about

20-60 microarcseconds are registered in galactic
star-forming regions. This corresponds to linear
sizes of about 5—10 million km

(several solar diameters).

Key words:

space-ground interferometer;

Very Long Baseline Interferometry
(VLBI);

active galactic nuclei (AGN),
quasrars, pulsars, cosmic masers;
interstellar scattering.

paboTaeT B 4eTHIpEX AWama3oHax JJIWH BONH: 92, 18,
6.2 m 1.2-1.6 cm. HKU obecnieunBaeT n3MepeHHe yIiio-
BBIX pa3MepOB PATNONCTOYHHKOB C MaKCHMaJIbHBIM
YIJIOBBIM pa3penieHueM B 7 MEKPOCEKYH/T IyTH Ha BOJI-
He 1.3 ¢cM U Ha MakCHMaJIbHOW Ha3€MHO-KOCMUYECKOU
6aze. «PAJJIMOACTPOH)» Takke MO3BOJISAET MOTYYaTh
n300pakeHnss Hamboyee SPKUX HCTOYHUKOB TIPHW Ha-
OJFONIEHNSIX BOJHM3M IUIOCKOCTH OPOWTHI MW BONHM3U
MIPOXOXKJIEHUST TIepuTesi, TJe peaTu3yroTcs HEOOXOIH-
Mble KOMOWHAIIMHM TPOEKINH Ha3eMHO-KOCMHYECKUX
0a3. OcHoBuble mapamerpbsl HKW mpuBogsTcs B Tad-
muue 1, (Kapoawes H.C. u op., 2013; Kosanes [O.A.
uop.,2014).



«PAIMOACTPOH»: UTOIY BbIMNOJHEHUA HAYYHOW NPOrPAMMbI

UCCNEANOBAHUM 3A 5 NIET NONETA

B kak1oM yacTOTHOM AMana3oHe UMEIOTCS J1Ba MOJIs-
pusauronHblx kanana npuéMuuka (LCP u RCP) ¢ nono-
COif perucrpanuu curaana mupuaoi 2x16 MI'm (Bepx-
HSSL M HWKHSS cyOmosockl). B nnamazone P HmkwHss
M0JI0Ca HE COACPIKUT MOJIE3HOT0 CUTHAJIA U3-32 BIUSHUS
BxogHoro ¢uierpa. B nuanazone C paboTocrnocoOHbIM
OKa3aJcsl TOJbKO OAMH HOJSPU3ALMOHHBIA KaHal C Jie-
BOii Kpyrosoi nonsipuzanueii (LCP). YroBoe paspere-
Hue HKU yxazaHo A MakcHUMaiabHON MPOEKIHH 0a3bl
Ha ypOBHE IIMPHUHBI MHTEPPEPEHLMOHHOIO JICTIECTKA.
YyBCTBUTENBHOCTh TNPHUBEIEHA IO YPOBHIO CpeiHe-
KBaJpaTu4eckoro oTkjaoHeHus (1 curma) ajast BpeMeHH
unterpupoBanus 300 cexynn B onHoil 16-MI'ni moso-
ce ¢ ucnonb3oBanueM 110-mMeTpoBOro paguoTenecKona
oOcepBaropun ['pun bBaHk B KauecTBe HA3€MHOIO IJIe4a
uHTepdepomerpa.

Muccus «PAJIMOACTPOH» BbImoaHsieTcss mof 00-
HIMM PYKOBOJCTBOM ACTPOKOCMHYECKOTro eHTpa dusu-
yeckoro nHcTuTyTauMenu [1.H. Jlebenesa (AKL] ®DMAH)
(Kapoawes H.C. u op., 2013; Bypeun M.C. u op., 2015).
VYnpasnenne cnytHukoM «CIIEKTP-P» ocymectiser-
cs HITO umenn C.A. Jlapoukuna (HI1OJI) (Xapmos B.B.
u op., 2014). Onpenenenne opoutst KA Ha ocHOBe
Oosb1IOr0 00BEMA H3MEPUTEIHLHON M TEJIEeMETPUYECKON
MHOPMAIMHY, a TaKKe HEOOXOANMBIC BBIYUCICHUS IS
yrnpaBiieHHs U 00pabOTKM JaHHBIX MpoBoisTca bamnu-
ctuyeckoi rpynmnod MHcTtuTyTa mpuUKiIanHON MaTema-
tukn umenn M.B. Kenppria (3axeamxun M.B. u op.,
2014; 3acnascxuu I'C. u dp., 2014). Beicokas TOYHOCTb
BOCCTAHOBJICHUSI OpPOUTHI MOATBEPKICHA I'PYIIONH 00-
30pa siAep TalakTHK MPOEKTa, a TAKKe HE3aBUCUMBIMU
PCb-meronamu (Duev D.A. et al., 2015). Ilpuém Hayy-
HBIX JaHHBIX MPOMU3BOIUTCS JABYMS CIICLHAIM3UPOBAH-
HBIMHU TEJIEMETPHUUECKUMH CTaHUUSAMH — B [lymuHckoi
panuoactponomuueckoir odcepsaropun (ITPAO) (Ka-
nescxuil b.3. u dp., 2014) u obcepBaropun ['pun bsnk
(CHIA) (Ford H.A. et al., 2014).

OcHOBHOI1 00BEM KOppeILUK HAOII0AATeIbHBIX JaH-
HBIX BBITIOJIHSETCS HA IPOTPaMMHOM Koppensarope Llen-
Tpa 0o0paborku HayuyHbiXx uHpopmauun (LIOHU) AKL]
OUAH (Anopuanos A.C. u op., 2014); B nepBUUHON
00paboTKe JaHHBIX TAKXKE yYaCTBYIOT KOPPEISLMOHHBIC
ueHTpsl B HcTuTyTE pannoactponomun Makca Ilnanka
(bonn, I'epmanus) (Bruni G. et al., 2014) u B O0benu-
uéunom uactutyte PCIB (JIVE ERIC, Hunepnaumesr).

Bonpioe 3HaueHne 1 OCYIECTBICHUS MUCCUH UME-
€T y4acTHE KPYIHBIX Ha3eMHBIX PaJHOTENIECKOIOB MO
BCEMY MHpY. DTO Y4acTHE OCYIIECTBIISICTCS HA OCHOBE
KOHKYPCHBIX 3asBOK. Hexoropsle obcepBaTopuu Bbljie-
JSIFOT HaOJIOaTesIbHOE BPEMsl Ha CBOMX PaJldOTENeCKO-
nax 1o CreUUaIbHBIM COIJIAILICHUSIM.

Jns xoopamHauuu pa3pabOTKW W BBIIOJHEHUS Ha-
YYHOH MpOTrpaMMbl MHCCHM CO31aH MexXIyHapo.-
Helii  koopauHanuoHHb coBeT (RISC, RadioAstron
International Science Council), koTOpbIif cocTouT U3
npencrasureneit AKL] ®MAH, HIIOJI, corpynnukos
YUYacTBYIOIIMX B HAOJIIONEHUSIX 00CepBaTOPUI U APYTUX
NpEACTaBUTENCH MEXIYHAPOIHOH pagroacTpOHOMHYE-
CKOH obOmiecTBeHHOCTH. Ha cBOMX €XeroaHbpIx BCTpeyax
n tenexkoHpepenuusx RISC oOcyxnaer Bompochkl op-
TaHM3alUK U TUIAHUPOBAHMS HAyYHBIX HKCIIEPUMEHTOB,
BO3MOJKHBIC HaNpaBlICHUs HAy4YHBIX UCCIECIO0BAHUMH, 11O-
Jy4eHHBIE Pe3yJbTaThl HAOMIOACHHUH B ITporiecce paboThl
MHUCCHH U APYTHE BOIPOCHI.

Hayunas nporpamma mnpoekra «PAJIMOACTPOH»
COCTOHMT M3 TPEX OCHOBHBIX udacTeil: PaHHss HayuHas
nporpamma (PHII), KiroueBass HayyHass nporpam-
Ma (KHII) nu Obmee nabnronarensroe Bpems (OHB).
B pesynbrare Beinonnenust PHII, koropas 3akonuunnacek
B uroHe 2013 roga, ObLIM HCCIIENOBAHBLI BCE BO3MOXK-
Hoctu HKW u ucnbeiTaHbl pa3auyHble METOIBI IMpPO-
Benenus: uccnegoBanuii ¢ HKU, uto otkpsuio mopo-
Ty BBIIOJHEHHUIO MOJHOLEHHOW HAy4YHOH MPOrpaMMBI
npoekta ¢ utois 2013 roga. Pe3ynbrarsl BhITONHEHUS
PHII Obutn npeacrasnens! B (Kapoawes H.C. u op.,
2014). Bce skcniepumentsl ¢ urons 2013 rona mpoBo-
JSITCSl HA OCHOBE Hay4HbIX 3asBOK. Ha OTKPBITHIN KOH-
KypC NPUHUMAJIUChH 3asBKU ABYX THUIIOB, «KJIOYEBas
Hay4Has MporpaMmay (HanboJjee 3HauUMBbIe U KPYITHBIC
MPOEKTHI) U «oOIiee HabIomareabHoe BpeMs». Hayu-
Hasl HKCIEpPTH3a MOCTYNMBIIUX 3asBOK OCYIIECTBIIS-
eTCSl MEXIYHAPOAHBIM HayYHBIM COBETOM HKCIIEPTOB
«PAIMOACTPOH» (RPEC) u pe3ynbrarsl yTBepXk-
natorca pykoogutesneM mnpoekra «PAJIMOACTPOH»
akagemukoMm H.C. KapnaimeBbim.

B nanHoli myOnMKanuy Mbl IPUBOAMM OCHOBHBIE pe-
3yJbTaThl BBIIOJIHEHHUS HAyYHOH NPOrpaMMbl MHCCUH
«PAIMOACTPOH» k cepeaune 2016 rona. 3tu gocTU-
JKeHUs1 ObLIM BKJIIOYEHBI B HanuoHanmbHBIN OOKIa] 110
OKU nns cumnosuyma KOCITAP-2016.

Tadauua 1 — Ocnosueie napamerpsl HKU (Koganes FO.A. u dp., 2014).
OKBHUBAJICHTHAs IIJIOTHOCTDH ITOTOKA CUCTEMBI
JIMaria3oH, YaCTOTHBIM MHTEPBAJ, | YINIOBOE pa3pelleHue, (SEFD), k5In YYBCTBUTECIIbHOCTD,
cM MI'q MKC MSAH
LCP RCP
92 (P) 316-332 530 13.3 13.5 14
18 (L) 1636-1692 100 2.76 2.93 3
6.2 (C) 48044860 35 11.6 - 5
1.2-1.6 (K) 18372-25132 7 46.7 36.8 16




1. BeinosiHeHMe HAYYHOH MPOrPaMMbI

B pamkax HaydHOI TpOrpaMMbl MUCCHH U3yYaIOTCS, B
OCHOBHOM, TPH TPyIIBl KOCMHYECKAX 00BEKTOB: KBaza-
pBI — sijipa JaJIeKUX TajakTUK, Mybcapbl — HEHTPOHHBIC
3BE3/IbI HAIlIeW TaJIaKTUKH, Ma3epbl — 001acTH 00pa3o-
BaHUs 3BE3]l U TUIAHET B HAICH TalaKTHKE U B APYTUX
raaktukax. Hazemnoe mieqo naTEpdepomerpa odecre-
guBatoT Oomnee 30 pamnoteneckonoB Poccum (KBazap —
KBO u Kansasun), Ykpaunsl (EBnaropust — 10 Havana
2014 roma), ABctpanuu, Benukobpuranuu, [epmanum,
Nanun, Wcnanum, Uranuum, Hunepnannos, [lonbim,
[Bernn, Ounnsuaun, Kuras, Oxuaoit Kopen, FOAP,
CHLIA, Snonun u ap. [Tonydens! ycrenHble pe3yiabTaThl
10 BCEM Hay4YHBIM HalpaBlieHHsIM. Peamn3oBaHo pexop/-
HOE YTIIOBOE pa3pelieHne, CocTaBsonee okono 10 mu-
KpocekyH[ ayru. [lyOnukaruu MoryT ObITh HaliJICHBI Ha
caiite mpoekra o cieayromemy azapecy: URL: http://
www.asc.rssi.ru/radioastron/publications/publ.html.

2. OcHOBHBIC HAyYHbIE
pe3yJabTaThbl UCCJICIOBAHUT
BHETAJIAKTHYECKHX 00bEKTOB

2.1. HaGuonenns: kpazapa 3C273
¢ «PAIMOACTPOH»: BbI30B npeneny
SIPKOCTHOM TeMIlepaTypbl

DHepreTuueckne morepu Ha oOparHb KommnToH-
3 QeKT HAKIAIBIBAIOT BEPXHHUN Npe/ei Ha SPKOCTHYIO
TeMIeparypy uaiydarouiei miasmbl okono 10 K. Pe-
JISITUBUCTCKOE YCHJIGHHE H3JIy4YCHHUs] MOXET yBEIU4YH-
BaTh HAOIIOMAaEMYIO SPKOCTHYIO TEMIIEpaTypy, HO HE Ha-
MHOTO BblIie 3Hadenust 10" K.

Boutn BeImonHeHbl HaOmiofeHus: kBazapa 3C273 Ha
poekmusax 0a3, mocturarommux 171000 kM, KoTopbIe
00HApYXMBAIOT HAJMYUE CTPYKTYpHI HAa MacimTadbax a0
26 MUKpOCEKYH[ 1yTH (2.7 CBETOBBIX MecALa) C IPKOCT-
HO#t Temmepatypoii Gonee 10 K. IMomyueHHbie pe3yiib-
TaThl WUIIOCTPUPYIOTCS Ha pUCyHKE 1. OTH M3MepeHus
OpocaroT BBI30B HAIlleMy COBPEMEHHOMY ITOHMMAaHHUIO
HETEIJIOBOTO HETIPEPBIBHOTO M3JIyUYEHHs B OKPECTHOCTSIX
CBEPXMACCUBHBIX YEPHBIX JBIP U TPEOYIOT HAMHOIO 00-
JIee BBICOKMX CKOpOCTel cTpyH, yeM Habmonaemble. py-
THE BO3MOXKHBIE OOBSCHEHHS BKIIOYAIOT B CeOsl Herpe-
PBIBHOE pEyCKOPEHHE TIa3Mbl Ha PACCTOSHUH HECKOIBKO
MapceK OT LEHTPAILHON MAalllMHbI, H3yYCHUE PEIATH-
BHCTCKHUX IIPOTOHOB | 11p. (B Kovalev Y.Y. et al., 2016).

IMomumo 3C273 mpoBOAATCS M3MEPEHUS SPKOCTHBIX
TEMIIepaTyp MHOTHX JAPYTHX HCTOYHUKOB B paMKax 0030-
pa siaep akTHUBHBIX rajlakTHK. Ha Ha3eMHO-KOCMUYeCKHX
0a3ax Ha CEroJHSIIHMN ACHb YCIEIIHO MPOIETEKTUPO-
BaHO 160 xBa3apoB. 3HaUEHUS N3MEPEHHBIX SPKOCTHBIX
Temmeparyp npoctuparorcs o 10 K u gaxe Boirie. TOT
Pe3yJIbTaT IPOTUBOPEYHUT BO3MOKHOCTH CYIIIECTBOBAHUS
B SIpax JaHHBIX OOBEKTOB PAaBEHCTBA MEX.IY IJIOTHO-
CTBIO PHEPIHM PEJIITUBHCTCKUX YACTHUL U MAarHUTHOTO
nosst. OH 3aCTaBiIsIeT IEPEOCMBICIUTD Hallle TOHUMAaHHE
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MEXaHHM3Ma M3JIyYCHHUs SiA€p KBAa3apoB, a TAKXKE 3HAYM-
TEJILHO MCIPABISIET MPEbIAYIINE U COBPEMEHHBIC pe-
3ynbTatel PC/Ib 0030p0oB aKTHBHBIX raJlakTHK, TIPOBOIH-
MBbIC Ha Ha3eMHBIX paJinouHTepdepoMeTpax.

OTHOLIEeHne CI/IFHaﬂ/LUyM

3aepXKKa, HC 100 200 20 yacrora

300 -30 nHTepdepeHLmm, My
a
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OTHOCUTENIbHOE CKITIOHEHME, Mmas
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o

OTHOCUTENIbHOE NPAMOE BOCXOXKAEHME, Mas

pucyHoK 1. a — otk uaTephepomerpa «PAJIMOACTPOH»
(Kocmmueckwnii Pamnoreneckon — GBT) Ha wactore 22 [Ty mo
Habmonenusm kBazapa 3C 273 2 despanst 2013 roga ¢ niuHOM
npoekiwn 0aser 7.6 I'A. OTHOIIEHHE aMIUTUTYIBI HHTEP(EpO-
METPHUECKOTO OTKJIMKA K CPEAHEH aMIUTUTY/E IIyMa ITOKa3aHO
Kak (DYHKIIMS OCTaTOYHBIX 3a/IepKeK (B HAHOCEKYHIAX W MHII-
nirepuax). BeposiTHOCTb JI0)KHOTO I€TEeKTHPOBAHUSI COCTABIIS-
er BesmunHy MeHbine 10, 6 — kapra pacnpeneicHust APKOCTH
mo VLBA na6monerusm kBa3apa 3C 273 Ha 15 I'T1y Ha smoxy
10 despans 2013 roma ¢ MUKOM HHTEHCHBHOCTH 3.2 SIH/iyd,
ypoBHeM mymMa 1.4 MSH/Tyd, pa3MepoM quarpamMMbl Harpas-
JIEHHOCTH (3e1€HBIH amunc BHU3Y cieBa) 1.21x0.53 mc ayru.
KoHTypbl paBHOM MHTEHCUBHOCTH IPOBENIEHBI C 1IAroM X2 U
HaunHaroTCs ¢ ypoBH: 0.25% oT nukoBoro 3HadeHus. XKeéntoie
JIUHWAU TTOKA3bIBAIOT WHTEPBAJ MO3UIMOHHBIX YITIOB HA3€MHO-
rocmuueckux 0a3z ¢ «PAJIMOACTPOHom», peammsyeMbix
B HaOmonenusx: 10°, —8°, —38°
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2.2. DkcTpemMasibHbIE APKOCTHBIE
TeMIeparypbl M pe(paKkiiHOHHOE
paccesinue cyocTpyktypsl B 3C273
¢ «PAAMOACTPOH>

Brime, mb1 obcyxpanu obHapyxenue «PAJIMO-
ACTPOHom» kmaccuueckoro kBazapa 3C273 Ha uH-
TepdepeHIMoHHbIX 0a3ax g0 171000 kM, KOTOpBIC
MIPEIOIaraloT SPKOCTHBIE TEMIEPaTyphl, MPEBHIIIA0-
e OKUJAEMBbIC TIPEICNBI «KaTacTpodbl 0OpaTHOTO
KOMIOTOH-3(dekray Ha nBa mopsaka BeauuuHsl. Hamn
MOKa3aHo, 4TO Ha 18 CM 3TH OLICHKH, CKOpEe BCEro, BO3-
HUKAIOT BCIEICTBHE CYILECTBOBaHMSA pedpaKunOHHON
CyOCTPYKTYPBI, BBI3BaHHOH paccessHueM B MEK3BE3THON
cpene. PaccemBaroniye cBOWCTBA HCIOJIb30BAHBI A
OLICHKH MCTHHHOM SIPKOCTHOM TeMIIepaTrypbl, COCTaBHUB-
mreit 7x10'? K. Dra sipkocTHas TeMIeparypa IpuMepHO B
15 pa3 HUXKE OIEHOK, TOTYyUEHHBIX 0e3 yuéra CyOCTpyK-
Typbl. Takas Temneparypa coriacyercsi ¢ 0>KUAaeMbIMU
TEOpeTHUYEeCKUMHU mpenenamu. llpum HaOmrogeHusx Ha
JUIMHE BOJIHBI 6 CM CYOCTPYKTypa CYLIECTBEHHO BIHSET
Ha U3MEPEHHbIE 3HAYEHMs, HO ITPHU 3TOM JIA€T SIPKOCTHYIO
TEMIIEPaTypy, CPaBHUMYIO CO 3HAYEHUSIMH, TIOTydaeMbl-
MH B MOJENAX, HE YUYHMTHIBAIOUIMX CyOCTpykTypy. Ha
JUTHHE BOJHBI 1.3 cM cyOCTpyKTypa HEe OKa3bIBaeT BIIHSI-
HUSI Ha [IOJIy4aeMble YPE3BbIYaifHO BBICOKHE SIPKOCTHBIE
TeMITepaTypbl, COCTaBIstoIue mpumepuo 1010 K.

B urore Hamm pe3yabTaThl IPEAIONAratoT, 4TO SPKOCT-
Has Temmneparypa 3C273 pacTer ¢ 4yacTOTOM, HOCTHUTras
Makcumyma BOim3u 20 I'T'i, coBnamaromeii ¢ 4acToTon
3aBaya crekTpa. Mbl Takyke 00HAPY KM, YTO JUIsl TIPE.I-
M0JIaraeMoro rayccoBa HCTOYHHKA OIICHKa pepaKInoH-
HOM CyOCTPYKTYpPHI Ha OJMHOYHOMN CBEpXUTMHHOM 0aze
ompenesieT a0COMOTHRI MHHIUMYM SIPKOCTHOHN TeMIIe-
paTtypbl, €M PacCEUBAIOLINE CBONCTBA BIOJb 3alaHHO-
TO JIy4a 3pEHHs] U3BECTHBI, U YTO ATOT MUHUMYM TOYHO
ANMPOKCUMHUPYET BHIUMYIO SIPKOCTHYIO TEMIIEpaTypy
JUTSI IIMPOKOTO MHTEPBaJa 3HaYE€HUH TUIOTHOCTH MOTOKA
nznydenus. [logpoOdHocTu npusenens! B (Johnson V.D.
et al., 2016).

2.3. PCAb-kaprorpadupoBanue
NMOJISIPU30BAHHOTO PAIMOU3JTyYeHUsI
aajiekoro keazapa 0642+449
Ha yactoTe 1.6 I'T'x

[Monspw3anusa paguou3TydICHHUS] BHETATAKTHUCCKUX
BBIOPOCOB Ha CYOMMJUIMCEKYH/HBIX YTIIOBBIX MAcCIIITa-
0ax COMEPKUT BaKHYIO WH(GOPMAIUIO JUIsT TOHUMaHUS
CTPYKTYpbl MarHUTHOTO IOJII BHYTPEHHHX oOnacten
CTpPYyH M OMMKAWIIUX OKPECTHOCTEH CBEPXMAaCCHBHBIX
4EPHBIX JBIP B IEHTPaX aKTUBHBIX rajakTuk. Kocmuue-
ckue PCJIb-HabmroneHus Jal0T YHUKAIBHYIO BO3MOXK-
HOCTBH ISl TIOJISIPUMETPHUUECKOTO KapTorpadupoBaHUS
C CYOMWJUTHCEKYHIHBIM YTJIOBBIM pa3periecHueM U W3-
Y4YEeHHS CBOWCTB MarHUTHOTO TOJISI B aKTHBHBIX SIpax

rajakThK Ha Macimrabax meHee 104 rpaBUTaIMOHHBIX
paanycos.

Kocmmaeckne PCJIb-na0mromennst kBazapa TXS
0642+449 (OH 471) c OonpImIM KpacHBIM CMeIlle-
HUEM, BBINIOJIHEHHbIC Ha JUIMHE BOJHBI 18 cM (4acTo-
ta 1.6 I'Tm) B paMkax paHHeH Hay4HOW MPOTPAMMBI
muccun  «PAJJMOACTPOHy, Oblmn UCIOIB30BaHbI
JUISL TECTUPOBaHUS pabOThl OpOMTAIBHOTO KOCMHYE-
CKOTO PaJMOTEIIECKOIa B MOSIPUMETPHUICCKOM PEIKH-
Me HaOJIONEeHUU C IMeNbl0 pa3paOdO0TKH METOOJIOTHUU
MPOBEACHUS MOTHOCTOKCOBOM MOJSIPUMETPUH C KOC-
vmudeckuMm PCJIb Ha gactore 1.6 I'T11 m u3ydeHus mo-
JSIPU30BAHHOTO M3ITYYEHUS HAOII0AaeMOro 00ObeKTa Ha
CyOMUJIIMCEKYHIHBIX MacIiTabax.

YCTaHOBIIEHO, YTO AaMIUIATYyAa WHCTPYMEHTAIBHOMN
nonsipm3anusg KPT wa 18 cM cocraBnsier He Gomee 9%,
OTpakasi BBICOKYIO HAIEKHOCTh MOISIPUIALUOHHOTO
kaprorpaduposanus ¢ «PAJIMOACTPOHom» Ha nan-
HOW JUTHHE BOJHBI. DTOT pesyasrar (Lobanov A.P. et al.,
2015) Taxke MOATBEP>KIACTCS HA OCHOBE CTATUCTUYE-
CKOTO aHaJIM3a JAaHHBIX 0030pa siIep aKTUBHBIX TATAKTHK
B mipoekre «PAJIMOACTPOH» (Ilawenxo U.H. u op.,
2015).

[Mony4eno nonsipuzanuoHHoe n3oopaxenune 0642+449
¢ pazpeuieHueM 0.8 Mc Tyru: 4eThIpEXKPATHOE yiyullle-
Hue B cpaBHeHHH ¢ HazeMHbIMU PCJ1b HaOmoneHusiMu Ha
TOM K€ JITTUHE BOJIHBI, pUCYHOK 2. M300paskeHue MoKa3bl-
BaeT KOMIAKTHYIO CTPYKTYPY THIIA SIAPO-BBIOPOC C HU3-
KM (=2%) yPOBHEM TOJIIPU3AIIH U IPEUMYIIIECTBEHHO
MOMEPEYHbIM MATHUTHBIM II0JIEM B SIJICPHOM OOJIACTH.
OOHapyXeHa CIOKHAsI CTPYKTypa SACPHON 00JacTH, ¢
JIByMs SIPKUMHU JETAJIIMU, BO3MOXKHO, COOTBETCTBYIO-
UMK OCHOBAHHUIO BBIOPOCA U CHJILHOW PEKOJLTUMAIIH-
OHHOM BoJHE. MakcuMalibHasi ApKOCTHAsI TEMIlepaTypa
B OCHOBaHWM CTpyH coctaBmia 4x10'° K. Pesynbrars
ony0arKoBaHbl B crarke (Lobanov A.P. et al., 2015).

NHeRHo nonApn3oBaHHaA MHTEHCUBHOCTD, MﬂH/l’Iy‘-I
1.09 471 8.32 11.94 15.56

OTHOCUTENIbHOE CKNIOHEHWE, Mas
o

OTHOCUTENIbHOE NPAMOE BOCXOXAEHME, Mmas
pucyHoK 2. Kapra pacrpesesneHusi MOTHOTO (KOHTYPBI) H
JMHEIHO-MOIAPU30BAHHOTO (IIBETHBIE TOJyTOHA) TIOTOKA pa-
JuousnydeHus ot kBazapa 0642+449 na nuHe BoiHbI 18 oM.
BexkTops! Oeoro 1pera yka3blBalOT OPHEHTALIUIO AJIEKTpHYe-
CKOTO BEKTOpa JTMHEHHO-TIONISIPU30BAHHOTO M3ITydSHUS



2.4. IlepBoe B ncTOprH M300paeHHe AKTUBHOM
rajJaKTHKHU € IKCTPEMAJTbHBIM YIJIOBbIM
pa3pelnieHueM, NoJy4YeHHOe KaK B MOJHOI
MHTEHCHBHOCTH, TAK U B JJMHEIHOH
MOJISIPU3AIUM HA UTHHE BOJHBI 1.3 cMm

Poccutickui KOCMHUYECKUN paguoTENECKON
«CIIEKTP-P» coBmecTHO ¢ 15 Ha3eMHBIMU pajHOTENE-
ckoramu u3 Poccun (cets «KBA3AP — KBO»), EBporst
n CIIA, Bo Bpemsi HaONIONEHW aKTHBHOTO SApa Ta-
JIAKTHKH B co3Be3nuu Smepuibl, oobekra BL Lacertae,
MTONTyYMIT M300paKeHUsI C CaMbIM BBICOKUM B HCTOPHH
ACTPOHOMHH YTIIOBBIM pa3pericHueM. YIaloch BOCCTa-
HOBUTH 0COOEHHOCTH CTPYKTYPHI IKETOB — TUTAHTCKUX,
JUTHHOMU JI0 HECKOJIBKUX CBETOBBIX JICT, CTPYH BEIIECCTBA,
KOTOpBIC BBIOPACHIBACT CBEPXMACCHUBHAs 4EpHAas AbIpa
B IICHTPE 3TOH TaJIaKTHKH, U BOCCTAHOBUTH CTPYKTYPY
MAarHUTHOTO TOJIA.

B xone ceanca na0monenuii BL Lacertae, mpoBenéH-
HOTO Ha CaMO¥ KOPOTKO¥ JITMHE BOJIHBI HHTEp(epoMeTpa
(1.3 cm), OBLIO TOCTUTHYTO PEKOPIHOE YIIIOBOE pa3pe-
nienue — 21 MukpocekyHaa ayru (pucyHok 3). OObexT —
Onazap co CBepXMAacCHUBHOW YEPHOMN JBIPOI B LIEHTE.
UépHas apIpa OKpy)KeHa TUCKOM IIIa3Mbl, Pa30rpeToi 110
TeMIepaTyp B MAJUTHAP/IBI TPaaycoB. MOITHbIE MarHUT-
HBIE TIOJISl ¥ BBICOKHE TeMIepaTypsl POPMUPYIOT JIKETHI.
Teoperndeckre MoeNy MPEICKa3bIBAIN, YTO M3-32 Bpa-
IIEHUST 9EPHOU IBIPHI U aKKPEIIMOHHOTO IWCKA JIMHUU
MAarHUTHOTO TIOJISI TOJDKHBEI (DOPMHUPOBAThH CIIUpaTbHBIC
CTPYKTYPBI, KOTOPBIC, B CBOIO OUEPE/lb, YCKOPSIOT TIOTOK
BEIIECTBAa B JpKeTax. Ham ymamock yBUACTH 3TH CIIH-
pa’bHBIE CTPYKTYpbl MarHUTHOTO TIOJS, & TaKKE 30HBI
yAapHOH BOJIHBI B 005acTy ()OPMUPOBAHHUS IKETA, YTO
MO3BOJIWJIO JIY4IIE TIOHATh, KaK pabOTarOT 3TH CaMbIe
MOIIHbIC BO BceneHHONW MCTOYHUKU U3MyudeHus. Sapo
TaJIAKTUKA 0Ka3aJI0Ch IKCTPEMAIIBHO ropsiauM. Eciu Obl
MBI ITOTIBITAIMCH BOCTIPOM3BECTH 3TH (PHU3UIECKHE yCIIO-
BHs Ha 3emIie, TO TOJXYYHIN ObI 30HY C TeMIlepaTypoi
Ooree TpWIUTHOHA TPaxycoB. JlaHHBIE PEe3yNbTaThl OMy-
onmmkoBaHBI B pabote (Gomez J.L. et al., 2016).

2.5. MHoroyactoTHoe kaprorpaupoBaHue
JKeTa B AajiekoMm kBasape 0836+710

Pagnonctounuk S5 B0836+710 sBruseTcs MOIIHBIM
CJTa0OMOJIIPU30BaHHBIM KBa3apoM, OOHApYKEHHBIM Ha
KpacHOM cMeIieHnu 2.17, KOTOpoe COOTBETCTBYET (hOTO-
MeTpuueckoMy pacctosiauio 16.9 I'mk. B ném nabmona-
€TCsl MOUIHBIN, MPOTSKEHHBIN U OHOCTOPOHHUM JKET
Ha MaciiTabax mapcekoB U KuiionapcekoB. Mopdosorus
WCTOYHMKA YKa3bIBaeT HAa HAM4HWE B HEM TUTa3MEHHOW
HEYyCTOHYHMBOCTH. M300paskeHHS KETa, IONTydICHHBIC
¢ nomotpio «PAJJMOACTPOHay» wa 18, 6 u 1.3 cmMm,
TEMOHCTPHUPYIOT CIIOKHYIO M CKPYUCHHYIO CTPYKTYDY,
KOTOpasi He HaOofanach B MPEAMIECTBYIONTUX 0030-
pax Ha HazeMHbIX PCJIIb-ceTsax. Ha n3o0pakeHusx, mo-
JydeHHBIX Ha Ha3eMHO-KocMHYeckux Oazax Ha 22 [Tt
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pucyHok 3. [ossipumerpuueckue PCJIb-uz00paxenus 00b-
exta BL Lac, nonydennsie ¢ nomouisto «PAJJMOACTPOHay
10—11 Hos16pst 2013 roxa Ha anwHE BosHBI 1.3 ¢M, BOCCTaHOB-
JICHHBIC C Pa3HBIM B3BELIMBAHHEM JIAHHBIX (DYHKIMH BHJIHO-
ctu. Tak Ha3pIBaeMOE €CTECTBEHHOE B3BELINBAHUE TO3BOJISET
TIOJTYYUTh KapTy C MEHBIIMM pa3pelieHneM, HO Ooliee dyB-
CTBUTEIILHYIO K IPOTSDKEHHBIM 00JacTsIM (TIOJTHAst HHTEHCHB-
HOCTb — I[BET U U€PHBIE KOHTYPBI, JUarpaMMa HalpaBIeHOCTH
nmeet pasmep 100 muxpocexyna ayru). Kapra, nomydenHas
IIPU «CBEPXOJHOPOTHOM) B3BEIIMBAaHUU, TPUBE/ICHA BO BCTaB-
K€ B IIPAaBOM BEpXHEM yIiTy (TIOJIHAsi MHTEHCUBHOCTH — OeJble
KOHTYPBI, TUHEHHO TOJIPU30BAaHHBIN MMOTOK — LBET, MO3HUIIU-
OHHBIH YTOJI 3JIEKTPUUECKOTO BEKTOpa — KPACHBIE MOJIOCKHU,
JarpaMMa HarpasJIeHHOCTH — 21 MUKpOCEKyH/a JIyT 1)

(pucynox 4), BUJEH MPEPHIBUCTHI BBHIOPOC C SIBHBIMHU
npu3HaKkamu 3QQEKTOB MOMEPEUHOTr0 pa3pelIeHHs U 1MOo-
MePEeYHON aCHMMETPHUH CTPYH, KOTOPBIE MOTYT OBITh WH-
TEPIPETHUPOBAHBI KaK JI0KA3aTeNLCTBA BXKHOTO Y PeKTa
ysIpUeHHs K KpasiM H/WIH Pe3ylIbTaT PactpoCTpaHEHUsI
10 CTpye IUIa3MEHHOW HecTaOwibHOCTH. PucyHOK 4
XOpOIIIO HJUTIOCTPUPYET TIPEUMYIIECTBA JETATBHOTO
HazemHO-kocmudeckoro PCJIb-u3obpaxenust B cpas-
HEHUHN C H300pakeHHEM, IOJyYeHHBIM Ha Ha3eMHBIX
0azax. Pesynprarel OyayT OITyOJIMKOBAaHBI B JKypHAJIE
«Astronomy and Astrophysics».
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0836+710 at 22 GHz
gray scale: GROUND VLBI
contours: RADIOASTRON
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PUCYHOK 4. V300pakerue 0836+710, moaydeHHOE ¢ TOMO-
mpto «PAIIMOACTPOHay na wacrore 22 I'T'1y (KOHTYpBI), Ha-
JIOKEHHOE Ha N300pakeHre, MOTyYeHHOe Ha Ha3eMHBIX 0a3ax
(uBer)

2.6. Tonkasi cTpyKTYpa M300paskeHust
osm3koii ranakTuku 3C84, nonyyeHnas
€ PEKOPAHBIM JHHEHBIM pa3pelieHeM

B pamkax BeinonneHus: KiroueBoit HayqHOM nporpam-
MBI TI0O M3YYEHHIO OMM3KHX TalaKTUK OBUIO YCIIEUTHO
MOJTYIeHO M300pakeHne paamoncrounuka 3C84 B ru-
TaHTCKOH ammnTHueckoil ramaktnke NGC1275 ¢ BbI-
COYaMIIMM YIJIOBBIM paspelieHueM. [anakrtuka Ha-
XOJUTCSL HAa PACCTOSTHUM B 75 Meramapcek; YIjoBOu
pasmep B 1 MHJUTMCEKYHIY OYTH COOTBETCTBYET BCETO
0.3 mapceka. bnaromapst 3ToMy OOBEKT SIBISCTCS Of-
HUM W3 JTYYIIAX KaHIAAATOB JUISA MCCIIEIOBAHUS JIKETa
BOJIM3W TIEHTPATHHOW CBEPXMACCHBHON UEPHOU IBIPHI
C BBICOYAHIIIM YPOBHEM IMPOCTPAHCTBEHHOU JeTann3a-
ruu. [lomydeHHbIe pe3yabTaThl MO3BOJIAT JTyUIlle TOHATh
mporeccsl (POPMHUPOBAHKS CTPYWHBIX PaIHOBBIOPOCOB
B aJIaKTHKaXx.

KaprorpadupoBanue Ha gactorax 5 u 22 I'T'r 6su10
MPOBEJIEHO C HAa3eMHOW pelIeTKON W3 25 TEeJIECKOIOB,
Bkmroyast Epornelickyro PCIIb-cets BMecTe ¢ Poccuii-
ckoit «KBazap — KBO», Kamsasun, Kopetickyto PCJIb-
cetb, Amepukanckue teneckonsl GBT, VLBA, da-
supoBaHHyt0 VLA. CurHan Ha3eMHO-KOCMHUYECKOTO
nHTep(dhepoMeTpa yCIEeNTHO 3apeTUCTPUPOBAH ISl MH-
TepBaja mpoeknuii 6a3 nareppepomerpa ot 0.2 10 mpu-
MepHO 7 nuaMeTpoB 3eMin B 00onx nuana3onax. [lomy-
YeHHOE N300paKeHHEe MPEICTABICHO HA PUCYHKE 5.

LenTpansHas obmacte 3C84 mMeeT CIOXKHYIO CTPYK-
Typy Ha MacmTadax CyOMHIJUTMCEKYHT IyTH. BoigenserT-
cs sipkoe TATHO cBepxy (CeBep) — ATO AP0 TaNaKTHKH,
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a takke aeranb cHu3y (FOr) — oHa jBuraercs ¢ cyocBe-
TOBOM CKOPOCTBIO 110 UCKPUBJIEHHOM Tpaekropuu. M30-
OpaxeHHe JEMOHCTPUPYET CYOCTPYKTYPY 3TUX o0nacTen
C YHUKaJIbHOW JieTanu3anueil. BriepBbie SCHO MPOSIBUII-
csl KOHTp-/DKET (BbIOpoCc B HampapieHun CeBepa) Ha
MacimTabax cyOmapcekoB. J[KET M KOHTP-IDKET pas3pe-
IICHBI TIOTIEPEK, YIIIOBOE Pa3peIIeHHe KapThl COCTABIISI-
eT npumepHo 50 mukpocexkyHa ayru win 500 paguycos
[IBapummnbaa.

3C8422.2GHz

pucyHoK 5. Kapra Onuskoii ramaktuku 3C84, mosydeH-
Hasg B TIOJHOM WMHTeHCHMBHOCTH Ha 22 [T Ha HazeMmHO-
kocmuueckoM uHTeppepomerpe «PAIAMOACTPOH» ¢ sxke-
TpeMajbHBIM pa3pernieHueM. JlnarpaMma HarnpaBlICHHOCTH
uHTEephepoMeTpa yKa3aHa B JIECBOM HH)KHEM YIIy C pa3me-
pamu 150x70 mukpocekyHn nyru. Bumumoe m3zobpakeHue
¢ Ceepa Ha IOr (cBepXy BHU3) 3aHUMAET B MPOCKIUU pa3-
Mep B 1.2 mapceka

[TomydeHHbIE TaHHBIE O CTPYKTYpPE CTPYHU B €€ OCHOBA-
HUU TTO3BOJISTIOT TIOAPOOHO U3y9aTh MpoIecc GopMUpo-
BaHMsI JUKETA B paliOHE LIEHTPAJIbHOW CBEPXMACCUBHOMU
4€pHOH IBIPHI U aKKPEIIMOHHOTO ArcKa. MOXXHO BUAETH
YSpUYCHHUE K KpasiM JIJIs JUKETA U KOHTP-/DKETa, 3TO BaXK-
HBI YHUKAJIBHBIA Pe3ylbTar sl MOHUMAaHHUS TPUPOIBI
BbIOpoca. OH yKa3blBaeT Ha CTPaTU(UKAIMIO TCUCHHUS
1a3mMbl — 3P QexT, KpaiiHe peko BUIUMBIA B MPSMBIX
mabomonennsx. Ha HOre B koHIE mKeTa BBIIEIISIETCS
MSATHO, €T0 SPKOCTh OKa3aiach IKCTPEMaIbHOU JIJIsl Ta-
KOTO JIAJIEKOTO PACCTOSIHUSL OT IIEHTPaJbHON MaIIWHBI
rajakTHuKu. B pe3ynbrare ydeHble 3aperucTpUpOBAIH
U mydunn dPQGEKTHBHBIN pa30TpeB PEIITUBUCTCKON
TIa3Mbl 332 CUET B3aUMOJICHCTBUS C OKPYXKAIOIICH Cpe-
ot Ha (pOHTE ymapHOW BOJHBI. J[aHHBIE pe3yIIBTaThI
OynyT omyOnuKoBaHbl B ctathsix Giovannini G. et al.
u Savolainen et al.



2.7. Haomonenus PKS 1954-388
U IETEKTHPOBAHNE €0 U3TyYeHHUsl
«PAJIMOACTPOHom» Ha 6a3e 80000

B pamkax 0030pa akTUBHBIX sifep raidakTuk ¢ «PAJIN-
OACTPOHom» ObII0 MOTY4YeHO 3HAYMMOE JIETEKTHUPO-
BaHWE CHUTHaJa Ha MPOEKIMH 0a3bl 6.2 nuameTpa 3em-
JIU, KOTOPOE COOTBETCTBYET SIPKOCTHOW TeMIlepaTrype
5.9x10% K, 3HauuTenpHO mpeBbimaromieii npeaen Kom-
MOHOBCKOW KaracTpo(bl. DTO yKa3blBaeT Ha HaJIHYHE
JIOTIJIEPOBCKOTO YSIPYCHHS W3ITydeHHUs ¥ 3HAYMTEIHHOE
MIPEBBIIICHNUE TJIOTHOCTH PHEPTUHU PEISTUBUCTCKUX Ya-
CTHI] Ha/T MATHUTHBIM ITOJIEM.

Habmonenus Obutn BeImonHeHH! 23 aBrycta 2012 roga
Ha yactote 1.66 I'T'11 ¢ ABcTpanuiickuMu paguoTeaecKo-
namu [lapke u Momnpa. OTmMeTnM, 94TO MPUEMHHIK KOCMH-
yeckoro Teneckorna Ha 1.66 ' 6bu1 pazpaboTaHn B oT1e-
nennn paauodusuku [ocynapcreeHHoro OObeIUHEHMSI
Hayunsix u [puxmanaeix Uccnenosanuit (CSIRO, AB-
cTpanus) ¥ mpou3BeAEH B «British Aerospace Australiay.
Pe3ynbrathl MHOTOAMAma3oHHOTO MCCJIEIOBAHUS B
pamuo-, Y®-, peHTreH- W TaMMa-Juarna3oHax ObLIH
YCHEIIHO HHTEPIPETUPOBAHBI B PaMKaxX OIHO30HHOU
CUHXPOKOMIITOHHOM Mojienid (cM. mojapoOHee Edwards
et al. (PASA, B neuarn). [loBenenne KoppemmpoBaHHO-
'O TIOTOKA C YBETUUYEHHEM NPOCKIMU 0a3bl TOKa3aHo Ha
pHUCYyHKe 6.

3. HayuHble pe3yJibTaThl
HCCJIeI0BAHUSA TYJILCAPOB

3.1. 3onaupoBaHue MeK3BE3THOM MIa3Mbl
THUTAHTCKMMH MMITYJILCAMH MYJIbCapa
B Kpa0oBuaHoii TyMaHHoCTH

I'urantckue ummynscel (I'M) mynscapa B Kpabosu-
Ho#l TymanHOCTH (B0531+21) HaOnronanuch B IpoeKTe
«PAJIMOACTPOH» B pamkax uccienoBanus 3pQex-
TOB PacCCEsIHUS PaJUOU3IyYCHUsI HA MEK3BE3AHOM cpe-
ne. C 2011 mo 2015 roasl BKIIOYATETHHO OBLIO MTPOBE-
JIeHO aeBATh HabmroneHuil. Ciucox Bcex HaOIIOAeHUN
nynascapa B KpabGoBHIHON TyMaHHOCTH TIPEACTaBICH
B Tabmume 2. [Ipu 3TOM BriepBbie mist pagnouHTepde-
POMETpHUYECKUX HAOMIOACHUH TUTaHTCKUX HMITYJIb-
coB mynbcapa B KpaOoBUAHOW TyMaHHOCTH OBLIH
MOJTy4eHbI HHTeP(hEePEHITMOHHBIE OTKIUKHA Ha HA3€MHO-
KocMudeckux 6asax BILIOTE 10 150000 kM, B HabOmI0-
JIEHUSX COBMECTHO C KOCMHYECKHUM PaIAOTEIECCKOIIOM
muccun «PAJIMOACTPOH». [lpumep nnaTepdhepeHIn-
OHHBIX JIETIECTKOB AAETCs HA pUCyHKe 7. Makcumalib-
Has TUIOTHOCTH TOTOKA PETHUCTPUPOBABIINXCS TUTAHT-
CKHMX UMIYNbcOoB qocTturana 3nadeHus 100000 Sn. s
KQ)KI01 A1I0XU HAONIOICHUH ObUIM U3MEPEHBI TTapame-
TPBI pACCeSHHSA: BpeMs paccesHus, Mmojoca JeKoppe-
JILMK, YIJIOBOW pa3Mep KpyKKa paccesHus, paanyc
TU(PPaKIMOHHOTO TATHA, paccTostHue 110 () HEKTHBHO-
T'O PacCeMBAIOIIETo YKpaHa, a TAK)Ke aHATM3UPOBAIINCH
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PUCYHOK 6. Pe3ynbrarhl H3MEpEHH KOPPEInpOBaHHOI MIOT-
HOCTH TTOTOKA Ha HE3EMHBIX U HAa36MHO-KOCMHYECKHX 0azax
npu HaOmoneHmsx kBazapa PKS 1954-388 ma Tenmeckomax
[Mapxe, Mompa, «PAIMOACTPOH» Ha mnuHe BONHEI 18 cMm
MIPE/ICTaBICHBI CHHNM 11BeTOM. KpacHast KpuBas sIBIsIeTCs pe-
3yJIBTaTOM TIOJTOHKH B paMKaXx MPEATIOIOKEHUS O TayCCOBOM
pacIpeielIeHM HHTCHCUBHOCTH M3ITyYalOIero KOMIIOHEHTa

CTPYKTYpHBIE GYHKINHU (Ha3bl B 3aBUCHMOCTH OT BpeMe-
Hu. M3MepeHne napamMeTpoB HPOBOAMIOCH B MPEAIO-
JIOKEHUU TEOPUHU OIMHOYHOTO TOHKOTO 3(pPeKTHBHOTO
paccenBaroero ’kKpaHa. Bce pesynbraTsl m3MepeHuit
MpUBOAATCA B Tabmuie 3.

Jnst xakaoro HaOMIOAEHUWS] HAIIM OLEHKH PaccTos-
HUS JI0 PacCEMBAIOIIETr0 dKpaHa Jar0T pa3INYHbIe 3HA-
4yeHusi. Bo BpeMsi camoro nepBoro ceanca HaOJIIOIEHUH
(RAFSO01) paccrosiHue 10 3kpaHa COOTBETCTBOBAJIO CITY-
Yal0 PAaBHOMEPHO pPaclpeleseHHOIO PacCEeUBArOIETO
BEIIECTBa Ha Jyue 3peHus. B apyroe Bpems ObLIO BUA-
HO, YTO PaccesiHie JJOMUHUPOBAJIO B 00IACTSIX, OMU3KUX
Kk KpaboBumHo# TyMaHHOCTH.

Panee mpoBoauBIIMECs UCCTAEIOBAHHS yKE ITOKa3bIBa-
JIM HAJINMYUEC TAKOTO JABYXKOMIIOHCHTHOI'O pAaCCCAHUA —
paccesiHue B oOmactu, omuskoit kK KpaboBuaHo# TymaH-
HOCTH, U MIPOTSHKEHHAS COCTABIISIONIAs, 00yCIOBICHHAS
Mex3BE3HON mazmoi. Tak, B pabote P. Kapynmycamu
(Karuppusamy R. et al., 2010) G110 TIOKa3aHO, YTO B Te-
YeHUE IIECTH 4acoB HaONoneHui ObUIM BBISBICHBI 3a-
METHBIE U3MEHEHHS B KAPTUHE PACCesHUS I MyJibcapa
B Kpa®oBu1HO# TyMaHHOCTH M IOMUHMPYIOIIask 00J1acTh
paccestHisI HaXOJWJIach B €€ OKPECTHOCTSIX.

bbu10 BBINIOJIHEHO MOJEIUPOBAHUE PaCIPOCTpaHe-
HUSl TMTAHTCKUX HMITYJIbCOB C 3aJaHHOH CTPYKTypOH
Yyepe3 pacCceMBaIOILYI0 Cpely C XapaKTepHOH IMOJ0CON
Jekoppessinuu. Takoil Mojxo/a MO3BOJIMII PACCMOTPETh
BIMSIHUE XapakTepHOH cTpykrypel I'M Ha m3mepenue
MOJIOCHI ACKOPPEISIMNA U Ha CTPYKTYpY QYHKUIUHU BU-
Hoctu. HaOntonaemble KBa3UpETryisipHbIE CTPYKTYPHI B
(YHKUMU BUAHOCTH JUISI MHAMBHYaJbHBIX TUHTAHTCKUX
HUMITYJIBCOB YKAa3bIBAaOT Ha IMPUCYTCTBUEC B CTPYKTYpE
9THX MMITYJIbCOB CHIIBHBIX HEPa3pEIICHHBIX BCIJICCKOB
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Ha yactoTe 1668 MI'. [lomoOHbIe BCIUIECKH paHee Ha-
OJIFOIAINCh TOJIBKO Ha yacrtorax Beimie 5 [T — B TOH
001acTH YacTOT, IlIe OHU HE 3aMBIBAOTCS PACCESHH-
eM. Takum ob6pasom, PCJIb-HabmromeHus] TUTaHTCKHUX
HUMITYJILCOB OT IyJibcapa B KpaOGoBuHOW TymMaHHOCTH
MO3BOIISIOT C/IENATh 3aKIIFOYSHHUE O HAJTMYHUU B 3TUX HM-
myiabcax Ha gactore 1668 MI'TT TOHKOW CTPYKTYPHI C
MIPUCYTCTBUEM HEPa3PEIIEHHBIX MTHUKOB JUTUTECIIEHOCTHIO
meree 30 HC M ¢ APKOCTHOM Temmeparypoii T,>10% K.
Ha ocHOBaHMM 3TOr0 MOXHO CJieJaTh BBIBOJ, YTO Ta-
KHe Hepa3penI€éHHbIe KOMITIOHEHTHI CO CTOJIb BRICOKUMU
3HAYCHHUSMH SIPKOCTHOW TEMIIEpaTypbl OyayT pacrpo-
CTpaHsThCSI B MarHuTocdepe myibcapa Kak CHUIbHBIC
AIIEKTPOMArHUTHBIE BOJIHBI, YCKOPSISI YACTHIIBI TI1a3MBl,
B pe3yibTare 4ero o0pas3yroTcs HOBBIE JCTANH B MPO-
¢une nmynecapa HFIP, HFC1, HFC2, obnapyxeHHbBIE
XoukuncoM (Hankins T H. et al., 2015).

Pesynbrarhl 3THX HCCIEIOBaHMI OITyOJIMKOBAaHKI B CTa-
1h¢ F/U/ Pymaurkoro ¢ coaBropamu (Pyonuyxuii A.1°,
Kapynnycamu P, [lonos M.B., Cocnacnos B.A.,2016).
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pucyHoK 7. KpocckoppensiuoHHbie (DYHKIHMA HHIABHIY-
anpHOTO ['M st paszmmunbix 6a3, ceanc RAFSO1, ummynsc:
23:21:03.74, nnuna Bonubl: 18 cM. CiieBa npecTaBieHbl TOIb-
KO Ha3eMHBIe 0a3bl, CIIpaBa — TOIBKO HA3eMHO-KOCMUYECKHE.
Ha HazeMHO-KOCMUYECKHX 0a3ax MPOSBISETCS CYOCTPYKTypa
KpYKKa paccesHus

Tabnuua 2 — TaGmua wabmomeHwuit mymscapa B0531+21, MpOBOAMBINKXCS B paMKax HaydyHOW MPOTPAMMBI MECCHH

«PAIMOACTPOH» B mepuox ¢ 2011 mo 2015 rozsr

KOJI ceaHca nara BpeMs T, yacel A, cM D, km Norr
RAFS01 14.11.2011 23:00-00:00 1.0 18 46000 4
RAES04A 02.03.2012 13:00-17:00 4.0 18 145000 8
RAES04B 06.03.2012 13:30-17:30 4.0 18 128000 8
RAES04D 23.10.2012 07:00-09:00 2.0 18 113000 7
RAKS02AD 27.10.2013 06:00-09:00 3.0 18 150000 4
RAKS02AE 02.11.2013 19:30-08:40 12.0 92 57000 5
RAGS10A 10.01.2015 22:00-04:00 6.0 18 153000 5
RAGS10B 28.01.2015 21:00-03:00 6.0 18/92 140000 10
RAGSI10C 15.02.2015 20:00-02:00 6.0 92 107000 2

Tabnuua 3 — Tabiuia U3MEPEHHBIX TapaMeTPOB paccesHus s myibeapa B0531+21. B mepBoM cTonbIe ykazaHo KomoBoe 060-
3HAYECHUE SKCIIEPUMEHTA, BO BTOPOM — BPEMsI pacCesiHNS, B TPETHEM — YIJIOBOH JMAMETP KPy>KKa paccesHUs, B 4ETBEPTOM — I10JI0CA
JIEKOPPEJISIINH, B IIATOM — OIS PACCTOSIHUS OT HAOJIIOIaTelIst 1O pacCeHBalOIIEro 3KpaHa, B MOCIECAHEM — KOJIMYECTBO OOHAPYKEH-

HbIX TUTAHTCKUX UMITYJIbCOB

KOJI HaOJIFOEHUS Tsc, MC O, mas Av, xI'g o koa-Bo '
RAFS01 0.9+0.1 1.3+0.2 116.3+£24.5 0.36+0.08 98
RAES04A 5.8+0.3 0.6+0.1 55.245.9 0.94+0.02 1202
RAES04B 5.5+0.7 0.5+0.1 41.247.9 0.96+0.03 1034
RAES04D 5.1£0.5 1.240.1 40.7+4.6 0.79+0.03 929
RAKS02AD 2.2+0.3 1.2+0.1 78.1£7.9 0.61+0.06 453
RAKSO02AE 2340423 14.0+£1.4 - 0.92+0.07 579
RAGSI10A 1.4+0.2 0.4+0.1 161.1+£3.4 0.91+0.05 1807
RAGS10B 1.540.1 0.540.1 70.2+8.3 0.85+0.04 627
RAGSI10C - - - - -
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3.2. Pacnipenesnenne HeOTHOPOXHOCTEH
MeK3BE3IHOM MJIa3Mbl B HANIPABJIEHU U
YIAJTE€HHBIX MYJIbCAPOB

Paguousiyuenue OT KOCMHYECKMX HCTOYHHUKOB ITOJ-
BEPraeTcsl pacCestHUIO Ha HEOJHOPOAHOCTSIX MEXK3BE3-
Holi mna3mbl. Hanbonee HarmsigHo 3G QeKThl paccessHus
MPOSIBIISIIOTCS Ul KOMITAKTHBIX MCTOYHHKOB, K KaKUM
OTHOCSTCS MyJIbcapbl. UIMEHHO ¢ OTKPBITHEM ITyJIbCapOB
MPOSIBIICHUSI PACCESHUS PaJMOBOIH HAa HEOAHOPOAHO-
CTAX MEX3BE3IHON IJIa3Mbl ObLIM U3YUYEHBI TEOpETHYE-
CKH U dKcIIepuMeHTaabH0. OCHOBHEIE 2P PEKTHI pacces-
HUS PaJIMOBOIIH CIIEAYIONIHNE: YBEITUUECHHE N3MEPEHHOTO
YIJIOBOTO pa3Mepa UCTOYHHKA Tsc, YBEITMUCHUE UTUTEIIb-
HOCTH MMITYJIbCA IyJbcapa Osc, MOLYIALMS WHTEHCHUB-
HOCTH paIMOU3IYYCHUS 110 YACTOTE U BPEMEHH C XapaK-
TEPHBIMH MacITadamu Av, u At,.

OnHOBpEMEHHbBIE M3MEPEHUS MEPEUNCIICHHBIX BBIIIE
napamMeTpoB JUIsi BBIOPAaHHOTO 00BbEKTa B TEUSHUE TOCTa-
TOYHOTO OoJbIIOro MHTEpBaia Bpemenu (T>At,) u B 10-
CTaTOYHO MIMPOKOH Mmosroce JacToT (B, >Av,) I03BOJIAIOT
MOJTYYUTh HHPOPMAIIHIO O CTPYKTYPE HEOTHOPOIHOCTEH
MEK3BE3JHOM TIa3MbI B HAIIPABICHUN TAHHOTO 0OBEKTA.
[Ipeumyiectsa B u3yueHuH 3GHEKTOB paccesHUs JaroT
nHTephEpOMETPHUCCKUE HAONIONEHUSI CO CBEPXJIHH-
ueiMu Oazamu (PCIB) — Tonbko B Takux HaOMIONCHUSIX
MOYKHO HETIOCPEIICTBEHHO U3MEPHUTD YTOJl paccesiHus Oy.
HoBble BO3MOXHOCTH B 3TOM HAalpaBiIeHUM OOecIeuu-
BaeT HazeMHO-kocMuueckuii uareppepomerp «PANO-
ACTPOH», xoTopslii MO3BOJIAET PEATTU30BATH BBICOKOE
YIJIOBOE paspelieHue 10 1 MIIIMCEKYHAbl AyTH B Me-
TPOBOM JHana3zoHe JIuH BOJH (92 cMm) u 1o 0.2 Mmim-
CEeKyHJI IyTH — B ICHMMETPOBOM Auanaszone (18 cm).

015} GB-SRT (200.0) -
=
E
g =
T 005} KL-SRT (120.00)
=
2 000
T [ o
z 15[ | KL-SRT (20.0)
£ af . :
= i WB-SRT (20.0) 1
S o9l ]
3 061 —
- WB-KL (2.0) ]
03 1
0.0 , . e — ' :
32 24 -16 -8 0 8 16 24 32

3a[iePXKKa, MKC

PUCYHOK 8. DBosronusi CTpyKTYpbl (PyHKIIMHA BUIHOCTU TPH
YBEITMUCHUU TPOCKIUU 0a3bl HHTEp(hEpOMeTpa Il MyJIbcapa
B0329+54 B nuanazone 92 cm (324 MI'n). Pamom ¢ kaxmoi
KpHBOW yKa3aHa KOMOWHAIMS PaJHOTENIECKOIIOB U BEJIMYUHA
MpoeKIwH 0a3bl B MIVUTHOHAX JUTHH BoIH (MA). [l mpoexumu
6a3bl1, 60X 30 MA, HeHTpaJIbHBIH MUK (QYHKIMH BUTHOCTH
HCUE3aCT W MPOSIBIISICTCS CTPYKTypa KpyKKa paccestHust. J[Be
BEPXHHUE KPUBBIE [TOKA3AHBI C IECATUKPATHBIM YBEITHUCHUEM

3.2016

WHTepdepeHIMOHHBINH OTKIUK IS BHIOPAHHOW TMaphl
TEJIECKOIIOB, KOTOPBI NMPUHSITO TAaKXKe Ha3blBaTh (yHK-
Luel BUIHOCTH, MOJy4aeTcsi U3 HabOpa KOMIUIEKCHBIX
KpOCC-CIIEKTPOB ITyTEM MOCIIEI0BATEIHLHOTO Mpeodpazo-
Banus Dypre, cHavaja mo 9acTore (o0parHoe mpeodpa-
3oBanue Dypne), a 3aTeM 10 BpeMeHH (IpsMoe Ipeod-
pa3oBaHK€) HA BPEMEHHOM MHTEpBaJIe HHTETPUPOBAHHUS
AT. OyHKIMS BUIHOCTU aHAIM3UPYETCS HA JUarpaMMe
3aJiepyKKa — 4acToTa HHTepPepeHIut V (T, f).

Jl1sl TOUeYHOTO UCTOYHMKA, TAKOT0, KaK IIyJIbcap, M0J-
BEP)KEHHOTO PACCESHUIO, MOAYNb (PYHKIMU BHIHOCTH,
OIIPEJICNICHHBIN JIJIsl JOCTATOYHO OOJIBIION 0a3bl HHTEP-
(epomeTpa, paspeliaouiell Kpy>KOK paccesHusi, Mpea-
CTaBJIACT COOOM MATHO YBEIMUYCHHON aMIUIUTYIIBI C pa3-
Mepamu: Af=1/(2nAtsc) n A1=1/(2nAv,) Ha nuarpamme
yacToTa MHTEp(EPEeHIMN — 3a/lePKKa COOTBETCTBEHHO.
HNmenno Takoit BUA ObLUT IPOJEMOHCTPUPOBAH B PE3YITb-
TaTe aHanu3a HabmoneHul mynscapa B0329+54 na 6azax
HA3eMHO-KOCMHUYECKOT0 HHTepdepoMeTpa, AOCTHIaB-
mux 235000 km. Ha MeHpImUX 0a3ax mHTEpdepoMeTpa,
KorJa 00a pajinoTesiecKona HaxoasITCs B IpeAeiIax OAHO-
ro TUPPAKIMOHHOTO TISITHA, (PYHKIMS BUIHOCTH HUMEET
UK B Hayaje KOOpAWHAT (MIpH MPaBUILHOW KOMIIEHCa-
LUK YacTOTHl MHTEP(EPEHINH U 3aICPIKKH ); aMILTUTYAa
9TOTO IIMKA YMEHBIIAETCS C yBEJIHMUCHHEM 0asbl, YTO U
MO3BOJISIET U3MEPHUTH pa3Mephl KpyKKa paccestHusd. Bun
WHTEPPEPEHIIMOHHOTO OTKJIMKA Ha OOJNBIIMX HA3EeMHO-
KOCMHUYECKHX 0a3ax [0Ka3aH Ha pUCYHKE 9, a IeHTpajlb-
HOE CeYeHHe MATHA 10 KOOpIMHATe BpeMEHHas 3a/1epiKKa
TIPUBOIUTCS Ha PUCYHKE 8 IS pa3HBIX MPOCKITNN 0a3hl
uHTEpQEepoMeTpa; camasi BEpXHs KpUBasi HA PUCYHKE 8
TIpecTaBsieT coboii ceuenne pucynka 9. [logpodbroctn
HCCIIeIOBaHUsl PACCesIHUSA 1O pe3yibraTaM HaOrofe-
Huit mynbecapa B0329+54 onyonukosansl B (Gwinn C.R.
et al., 2016).

[Tynbcap B1933+16 oqHoBpeMeHHO HaOII0AAJICS B IBYX
YaCTOTHBIX JUANa3oHax B TeUEHHE MOoTyTopa 4acoB 1 aB-
rycra 2013 rona. B cBsi3u ¢ ocobeHHocTsIME padoTel KPT
Hayactote 316 MI 11 HaGroIeHHS IPOBOMIIMCH B TIPABOM
KpPYTOBOI TOJISIPA3AIINHU TOJIBKO B BEpXHEH cyOronoce, a
Ha yactore 1668 MI'1i — neBoii KpyroBoi nossipu3aniy B
o0enx cybmnonocax. Ha 92 cM HaGmOnEeHUS TIPOUCXOTMITN
COBMECTHO C CHCTEMOM anepTypHOro cuHresa B Bectep-
oopke (WSRT) u 25-MeTpoBOI aHTEHHON aMEPUKAHCKOH
pemrerku teneckonoB VLBA (Canra-Kpyc), a Ha 18 cm
paborana 300-m anTeHHa B Apecn00 1 1Ba 32-MeTPOBBIX
teneckorna B Topyan u B CBeTiIOM.

Huametp kpyxkka paccessHust Ha 316 MI' nomyumi-
cs paBHBIM Op=12.3+0.6 MIWUIMCEKYHA IYTH, YTO XO-
pOLIO coracyercsi ¢ paHHUMH H3MepeHusMHu [BrHa
(15.2+1.3 mmumMcekyHabl ayru), a Ha 1668 Ml —
0,=0.84+0.04 MIJTTICEKYH/T TyTH.

Ha pucynxke 10 noka3an BTOpHYHBIN CIIEKTpP HA 4acTO-
Te 1668 MI1, moMy4eHHBINA MOCPEACTBOM IBYMEPHOTO
npeoOpazoBanuss Pypbe OT AMHAMHYECKOTO CHEKTpa.
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a — IByMepHOE MPEICTaBICHUE THarpaMmel, 6 — TpéxMepHoe
MIpeCTaBICHUE TUarpaMMBl.

PUCYHOK 9. /Tnarpamma 3aiepiKKa — 4acTOTa HHTEPHEPEHINH
it 500-cexynaHOTO ckaHa HaOmroneHus 29 Hosops 2012 roxa
(mynabcap B0329+54) B mpaBoM MNONSIPU3ALMOHHOM KaHaje,
6a3za «PAJIMOACTPOH» — I'pun Bank

B1933+16.1668 MHz (Arecibo)

10.1
0.01
0.001
0.0001

3anep>KKa MC

yacToTa UHTepdepeHLn

pucyHoK 10. Bropuunblii criekTp juist myiscapa B1933+16
Ha yactote 1668 MI'1. [TapabGonndeckue 1yru yKa3blBaloT Ha
HalMuue IByX 9 (GEeKTUBHBIX PACCEHBAIOIINX YKPAHOB Ha pac-
crostuuu 1.3 u 3.1 knk ot HabIOAATEIIS

Kpome Oo0mbLIOrO LEHTPAIbHOTO MSATHA, MOXHO 3a-
METHUTh OTHENbHBIE CTPYKTYPBI, KOTOpPBIE BBHICTpanBa-
I0TCSl BIOJIb NapaOOIMUYecKUX Oy C BEpPIIMHON B LIEH-
Tpe BTOPUYHOIrO crekTpa. Takue Ayru ObUIM BIIEpBbIE
oOHapyXeHBI U HCCIeNoBaHbl B paboTax CTtuHeOpWHTa
¢ coaBropamu (Stinebring D.R. et al., 2001). Ilo dop-
Me napados MOXKHO HE3aBUCHMO OT MPEAbILAYIIUX OLe-
HOK OIpENeNIUTb IMOJOKEHHE OJHOTO MM HECKOJIbKUX
(10 yMCITy AYT) pacCemBAIOIINX IKPAHOB, KaK 3TO OBLIO
npemoxkeHo B (Hill A.S. et al., 2003).

Takum 00pa3oMm, C HCIOIL30BAHMEM HA3€MHO-
kocmmdeckoro wuHTepepomerpa «PAIIMOACTPOH»
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U psijla Ha3eMHBIX HHTEP()EPOMETPOB MBI UCCIICIOBAIH
pacrpeeneHue HeoTHOPOTHOCTEH MEeK3BE3THOM Iia3-
MBIl B HAallpaBICHUU YETHIPEX YNAICHHBIX ITyJIbCAPOB
B0329+54, B1641-45, B1749-28 u B1933+16, pacnono-
JKEHHBIX BOJHM3HM IUIOCKOCTH MIICUHOTO ITyTH, Paanoun3-
JTy4eHHEe KOTOPBIX MOJIBEPTaeTcsi CHIIBHOMY PACCEsSHHIO.
[To moBeEHNIO HOPMUPOBAHHOM aMILTHTYbI (YHKIIUH
BUJTHOCTH B 3aBUCHMOCTH OT BEJIMYMHBI TPOCKINH Oa3bl
9TUX MHTEPPEPOMETPOB OBLIH M3MEPEHBI YITIBI pacces-
HUS IS BCeX MmynabcapoB (pucyHok 11). Taxke ObIT M3-
MEpeH BPEMEHHOH MacmrTad yIIMPEHUs PacCestHHOTO
UMITYJIbCA Ha HEOTHOPOTHOCTAX MEXK3BE3THOW IUIa3MBI
10 3aBUCUMOCTH aMIUTHTYIbl (DYHKIUH BHIHOCTH V(T)
OT BEJIMYMHBI 3aIa3/IbIBAHUS, WK 110 (OpME XBOCTOBOI
yacTu cpefHero npoduwis uMiynbca. CpaBHEHHE yriia
paccesiHUsI 1 BpEMEHHOTO MaciTada yImMpeHHus pacce-
STHHOTO MMITYJIbCa B MOJIETTH TOHKOTO 9KpaHa MO3BOIHIO
JIOKaJTM30BaTh MOJOKEHUE TAaKOTO SKpaHa Ha Jiyde 3pe-
HHS OT HaOIOaTe s 710 Mynbcapa.
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pucyHok 11. 3aBUCHMOCTh aMILIHTYAbI (DYHKLIUH BHIHOCTH
OT BeTMYHHBI IpoeKImn 6a3bl. Och X orudpoBaHa B MAJLTHO-
Hax e BoyH. [ymecap B1641-45 (@) — crutomrHas JTHHUS
COOTBETCTBYET AWAMETPY KpyXKKa paccesHus B 27 MUILIH-
CeKyHI Jayr. Mcronp30BaHBl TOJBKO Ha3eMHBIC NPOCKIUH
6a3er. [Tynecap B1749-28 (6). ITyascap B1933+16 (B, F) —
3aBUCUMOCTh aMIUTUTYIbl (YHKIMU BHIHOCTH OT BEIMYHHBI
npoekrmu 6a3sl Ha vactote (B) 316 MI'm Ha 6ase Becrep-
60opk — «PAJITUOACTPOH» u (r) 1668 MI'm1 Ha 6a3zax Ape-
cubo — «PAIMOACTPOH» (TpeyrompuHukn) m Apecnbo —
Caemioe (KpyKKH). 3aKpalieHHbIC 3HAYKA | CTUTOITHAS JIMHUS
COOTBETCTBYIOT BEpXHel cyOIonoce, He3aKpaleHHbIe 3HAUKH
Y IIYHKTUPHAS JIMHUS — HIOKHEH

Cnez[yeT OTMETHUTL, YTO HU IS OAHOIO ITyJIbCapa HE
MNOAXOAUT MOACJIb PABHOMEPHOTI'O paCpCaACIICHUS pacce-
PIBaIOII.ICﬁ IJIa3MbI Ha JTy4€ 3pCHUS. BrrsBrienabie pacceun-
BAKOIHUC 3KPAHBI OTOXACCTBIIAIOTCS C pEAJIbHBIMU 00BeK-



TaMH, HaXOIAITUMHUCS Ha JTy4de 3pSHHUS K ATHM ITyJIbcapam
G339.1-04 (PSR B1641-45) u G0.55-0.85 (PSR B1749-
28). Kpome Toro, o KpuBH3HE MapaOOIHMUecKuX JAyT Ha
gacTtoTe 1668 MI 11 0b1TO BEISIBIICHO J1Ba 9KpaHa Ha PacCTo-
sansx 1.3 koK u 3.1 KK, BTOpO# U3 HUX MOYKHO CIUTATh
COIVIACYOIIIUMCSI C OTIPEICIIEHUSIMH T10 yTIIaM PacCEsTHHA.
BrinonHeHHbIE UCCIEOBaHUS CTPYKTYPbl MEXK3BEZTHOU
ruiasmbl ytem ananuza PCJ1b-nabnronenuii mynabcapos,
MPOBEJCHHBIX C HAa3€MHO-KOCMHUYECKHM HHTEphepoMe-
TpoM «PAJIMOACTPOH», BBISIBUIM KOHKPETHBIE CIIOH,
OTBETCTBEHHBIE 32 OCHOBHOM BKJIaJ] B pACCESTHUE Pano-
BOJIH, ¥ 3TH CJIOU HaXOASATCS BOIHM3U CIIUPATHHBIX PyKa-
BOB ["anakTuku. Pe3ynbrarsl usMepeHuil U BHIYUCICHUN
npuBoasATCA B Tadnuie 4. Tabnuia conepkuT Ha3BaHUe
myabcapa, Yucio kaHainoB Koppensropa (N,), mrar com-
ITHPOBAHUS KoppemsaTopa (6f), BpeMsi HHTETPUPOBaAHUS
(AT), xapakrepHoe Bpemsi MepmaHuii (At,), MHUPUHY
MOJIOCHI JICKOPPENSAIUU B crekTpe (Av,), Bpems pac-
cesHuA (Tsc), YIVIOBOW AMAMETpP KpY>KKa paccesHUs
(©n), ramakTHYeCKHMe KOOpAMHATHI mynbcapa ([, b),
paccrosinue 1o myascapa (D) u paccrostHue 10 pacceu-
BaroIlero skpana (d).

3.3. CrarucTuyeckue cBoiicTBa
CyOCTPYKTYPBI IUCKA paccesiHUus
Aas nyabcapa B0329+54

BrimonHeH aHATN3 CTATUCTHYECKUX CBOMCTB CYOCTPYK-
Typbl, O0HAPY>KCHHOH B JUCKE PACCESTHIS U3IYUCHUS OT
nyiascapa B0329+54 na wacrore 324 MI'1 Ha Ha3eMHO-
kocmuueckoM wuHTeppepomerpe «PAIAMOACTPOH».
Habmronenus atoro mysnbcapa ObUIM POBEICHBI B HOSI-
Ope 2012 roga B TEYCHHE YETHIPEX MOCIEIOBATEIBHBIX
nmHer — 26, 27, 28 u 29 HOAO0ps; JUIUTENBHOCTh CeaHca
KaXIbIH JIeHb cocTaBwia 1o 1 gacy. llpoexius 6a3b
naTepdepomerpa uzmensiack or 60000 no 235000 kM.
B xagectBe HazemMHOro TuIeda WHTepdepomeTpa pa-
o6oran 110-MeTpoBBI paaHOTEIECKOIl 00CEpBaTOPUH
I'pun-banrk (CHIA). Kpyxok paccessHus OB pa3pelnieH

Tabnuua 4 — BrruncneHHble mapaMeTphl PacCesHUs

3.2016

Ha Bcex 0Oaszax, T.e. MHTEPPEPOMETPHUUCCKUI OTKIHK
(pyHKIMS BUAHOCTH) HE COACPKUT KOMIAKTHOW ACTAIH
(cM. pucynku 8-9).

bour mpoBenén ananus ceueHHss HMHTEPHEPEHIMOH-
HOTO OTKJIMKa MO KOOpAWHATE «BPEMEHHAs 3aJCpPiKKa».
CTpyKTypa 3TOro CeYeHHUs MPEJICTaBIsIeT co00il ciryuaii-
HBIC BapHalliM 110 aMIUTUTY/C U (a3ze. B kauecTBe cTaTu-
CTHYECKOM XapaKTEPUCTHKU (PYHKIIMH BUIHOCTH MBI HUC-
MOJTb30BANIA  KpoccKoppensannonayto ¢yskiuio (KKD)
MEXIY MOLYISIMU (DYHKIIMH BUIHOCTH, OJTYYCHHBIMH B
KaHaJlaX MPUEMHHUKA C pa3HbIMH nosspusanusmu (LCP
n RCP). Ora pynxuus K (At) crmaxuBaer miyOoKyio
MOIYJSIIMIO aMIUTUTYAbl CaMOW (YHKIMH BHIHOCTH.
[Ipumep cpeaneit KK® npusenén na pucynke 12. U3
PHCYHKa BHJIHO, YTO UMEETCSI B2 BPEMEHHBIX MAaCIITa-
0a B popme KK®D. Jlns oOBsICHEHHS Takod CTPYKTYpPbI
Obula TMoJydeHa TeopeThyeckas (popMmysa, OCHOBaHHAsS
Ha MPEINOJIOKEHNH, YTO NepeaaTouHas pyHKUUs cpebl
COZICP’KUT JIBa HKCTIOHEHIIMAJIBHBIX KOMIIOHEHTA

G(T)ZA1kleXp(-k1T)+A2kzexp(-k2’r) .

T L T \d T L] T ’ T
A1=1.20495; A,=0.4005;

11=1/ki=4.2535 ps

1,=1/k,=22.6655 s

k03 duLmeHT koppenauun Kq (At)

COBUT MO 3afiepXKKe, MC

pucyHok 12. Annpokcumarnus cpennein KK® dyHkiwm -
HOCTH JIByMs 9KCIIOHEHIIMAJIbHBIMU (DYHKIHSIMU

yJbcap Nen ot, ¢ AT, ¢ Atye, C Avy, k1 Tsc, MKC On, Mmac 1, b,° D, knx d, kK
B1641-45 16384 0.45 115 | 0.20 (0.05) | 0.062 (0.002) | 2600 (100) 27 (5) 339.2,-0.2 4.9 3.0
B1749-28 256 5.62 225 220 (20) 410 (100) 310 (0.040) | 0.5(0.2) 1.54,-0.96 1.3 0.95
B1933+16 8192 0.35 250 - 0.25(0.15) 600 (400) | 12.3(0.6) 52.4,-2.1 3.7 2.6
B1933+16 2048 0.35 250 41.6 (0.5) 50.4 (1.1) 32(0.1) [0.84(0.04)| 524,-2.1 3.7 [2.7[1.3;3.1]
B0329+54 2048 0.71 70 102 (8) 7.0 (0.8) 12 (2) 4.8 (0.8) 145, -1.2 1.0 0.5
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pucyHok 13. PacrpesencHue H3MEPEHHBIX MaPaMETPOB:
BPEMEHHM PACCESHUS U OTHOCUTEIILHOTO BKIaJa JJIsl IBYXKOM-
[IOHEHTHON MOJEJIM PacCEesiHUS DPALUOU3IYUECHMs IIyJbcapa
B0329+54 B nuanasone 92 cm

CmtomHo#i cepoi MUHHMEH Ha pUcyHKe 12 mokazaHa
KpHUBasl JJIsl HaIIeH TeopeTndyeckoi (opMysbl, MpHUMe-
HEHHOH K anmpokcumauuu peanbHoi KK®. Takas an-
MIPOKCUMAIHs ObLTa BRITIOIHEHA [T BCEX HAOMIOAaTeNb-
HbIX 10-MMHYTHBIX CKaHOB. PucyHok 13 moka3spiBaer
pacnpeseneHre U3MEPEHHBIX MapaMeTpOB: aMIUIUTY b
A u nocrosiHHOM Bpemenu t=1/k. Okazanoce, 94To B Tie-
penaTodyHoOl (PYHKINU CPeIbl NMEETCS IBa BPEMEHHBIX
macmrada 4.1 MKCc ¥ 23 MKC ¢ OTHOIIEHHEM aMILIUTYIT
A/A,=0.38. DT 3HaUCHUS HE 3aBUCAT 3aMETHBIM 00pa-
30M OT BEJIMYHMHBI IPOEKLUUH 0a3bl IPU MTOYTH YETHIPEX-
KpaTHOM M3MEHEHHH.

Bo03MOXKHBIM 0OBSICHEHUEM ITPUCYTCTBHS JIBYX BPEMEH-
HBIX MaciTaboB B AKD MoOXeT ciayKuTb MOJEIb aHu-
30TPONHOTO paccesHust. [y 3Toi MOAENM MOIyd4eHHOE
HaMU OTHOIIICHHE TTOCTOSHHBIX BpeMeHHu Kk,/k;=5.5 maér
JUTsE OTHOILICHHSI YIJIOB paccesinus 0,/0,=7.4, a oTHOIIIe-
HUE aMILTUTYJI JOJDKHO COCTaBUTh BemmiunHy A/A,=0.40,
YTO BechbMa OJIM3KO K MOJyYEHHOMY 3KCHEPUMEHTAJIbHO-
My 3Ha4eHHI0. OTHAKO B TEUCHUE YETHIPEX THEH BEKTOP
MpOEKIUK 0a3bl U3MEHSIICS B MPOCTPAHCTBE Ha 3HAYH-
TENBHBINA yron (0koo 60 TpagycoB), 1 3TO JOIKHO OBLIO
CKa3aTbCsi HA COOTHOLICHMH aMIUIUTYI M HOCTOSHHBIX
BpPEMEHH, YeTr0 He HaOIIOaIOCh.

Jpyrum oObsicHEHHEM MOTYT CITY>KUTb YIOPSI04EHHbIE
CTPYKTYPBI, HAOII0AaeMble BO BTOPUYHBIX JUHAMHYIECKUX
CHeKTpax myibcapoB (cM. pucyHok 10). [Ipenmonaraercs,
YTO 3TH CTPYKTYpHI (TIapaboryecKie apKu) BOSHUKAIOT
B pe3ynbTrare MHTepPEPeHIMU MEXIy CyOCTPYKTypamu
JICKa paccesHust, 00pa30BaBIIUMHUCS MyTEM pedparuuu
Ha TOHKHUX CJIOSIX MEK3BE3MHON IUTa3Mbl. JTH CIIOXKHBIC
CTPYKTYpBI CYIIECTBYIOT B IIMPOKOM JHara3oHe TMpo-
CTPAaHCTBEHHBIX MAacCHITa00B, YTO MOXKET JaBaTh JBa
macmTada B AK®. Oxgrako, BO BTOPHYHOM CIIEKTpE JUIs
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ucciegyemoro mynbcapa B0329+54, mbl He 3aMeTHin
HHUKaKUX MPHU3HAKOB Mapadonuueckux apok. Heobxonu-
MBI JONOJHUTEIbHBIC HAOMIOACHHS ISl 3TOTO U APYTUX
SAPKHUX MYJIbCApPOB, YTOOBI Pa3pellnTh 3arajgKy JIBOHHOH
crpykTypsl AK®. Takue HaOmromeHHs 3arlaHUPOBAHBI
B JIONOJIHUTEIBHOM MpOorpaMMe Hay4YHbIX HCCIEIOBaHUN
npoekra «PAIIMOACTPOH» na 2016-2018 roapr.

3.4. UccnenoBaHus 0JIM3KOH MeK3BE3THOM
TYpOy/1eHTHOI IJIa3Mbl

Jltst pa3meneHust BIUSHUS ONMMKHEH W TaabHEH cpembl
Ha paccesHUe PaguoU3IydeHHs IIyIbCapoB HEOOXOAUMO
HaJIMYME BBICOKOTO MPOCTPAHCTBEHHOTO pa3peIICHUs,
KOTOPOE B HAIIMX HAOIIOACHUSIX 00eCIIeurBaeT Ha3eMHO-
kocmmdecknii  mHTepdepomerp «PAJIMOACTPOH».
[TpuBOAMMBIE B TaHHOM pa3iene pe3yJabTaTbl OCHOBAHBI
Ha HaONIONEeHUsIX Mepranuii mymscapa PSR B1919+21
Ha yactore 324 MI'n. PSR B1919+21 — 3T0 CHIBHBIN
MyJIbCAp € FaJIaAKTHYECKUMH KOOPIAMHATAMM: IUpoTa 55°
u onrota 3.5°, mepa aucnepcuu DM=12.43 nix/cm®. Pac-
CTOSIHHE JI0 ITyJIbcapa ObLIO OLEHEHO UCXOs U3 MOJEIN
Kopmeca u Jlasuo B 1 xnk (Cordes J.M. et al., 2003).
ITo HabGnronEeHUSIM COOCTBEHHOTO JABHKEHHUS MMyJIbCapa B
(Zou W.Z. et al., 2005) ObLH MOTYUYESHBI €10 CKOPOCTH IO
JIBYM KOOpJMHATAM: W, =174+4 MIJUTHCEKYH/I TyTH /TOJ 1
Up=32+6 MUIITUCEKYH AyTH /TOJ.

B naGmronenusx npuHumanu ydactue 10-mMeTpoBbIi
kocmuyeckuil  paguoreneckon  «PAIMOACTPOH»,
110-metpoBsiit Teneckon B ['pun-bsnke (GBT) u cucre-
Ma amneptypHoro cuareza B Becrepbopke (WSRT). Pe-
rUcTpupoBanack nonoca yactor 316-332 MI' ¢ onHo-
paspsaHoil ounu(POBKON Uil TAHHBIX C KOCMHYECKOTO
anmapara U IBYXOMTOBOW OLM(POBKON Al HAa3eMHBIX
tesneckornoB. [lepBuynas oOpaboTka mpoBoOxMIACH HA
xoppensitope AKL] PUAH (4Anopuarnos A.C. u op., 2014)
C HCIOJIb30BaHUEM HEKOTE€PEHTHOW KOMIIEHCAIIUH JHC-
NEepCUH CUI'Hajia B mojoce mpuéMmHuka. lanHbie ObUH
MIPOKOPPETUPOBAHBI C UCMOIB30BaHUEM 512 4acTOTHBIX
KaHaJIOB B JIBYX BBHIODaHHBIX OKHAaX: HA UMITYJIbCE U BHE
UMITyJIbca IyJbcapa AnuTenbHocThio o 40 mc (3% me-
puoxaa mynscapa, P=1.337 c). UmmnynscHOE OKHO ObLIO
LHEHTPUPOBAHO K MAKCUMYMY CpelHero npoduis, a BHe-
UMITyJIbCHOE BBIOMpanock Ha paccrosiHuu 0.5 P ot npen-
pIaylIero okHa. baza kocMuueckoro mHTEpdepomerpa
coctasisia 60000 kM.

Ha pucynke 14 npuBeneHsl paguoCrneKTpbl MHIUBU-
JTyaJbHBIX CUJIBHBIX UMITYJIBCOB C pa3HECEHUEM TI0 Bpe-
MeHH (BpeMsl pacTeT CHHU3Y BBEpX) B ceKyHAax. B aTux
CIEKTpax OTYETIMBO BHIHBI AU(PAKIMOHHBIC HCKaKe-
HUS, BBI3BAaHHBIE PACCESIHUEM PAJMOBOIH. DTH HCKaXke-
HUSI UMEIOT JIBA YACTOTHBIX MaclITada: Melkasi CTpyKTy-
pa ¢ mactrrabom nopsiaka 400 kI ' u kpynmHoMacmTaOHast
nopsiaka 1500 kI'n. [Ipu Manom pa3HeceHuu 1o BpeMeHu
(11 ¢, pucynku 14a u 140) TOHKast CTPYKTypa COXpaHsi-
ercs, a Ha uaTepBasie 200 ¢ (pucynku 140 u 14r) m3me-
Hsercsa. Kpynnas cTpykTypa coxpanseT cBo (hopmy.
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PUCYHOK 14. CHeKTpLI WHAWBUIYAJIbHBIX MMITYJIbCOB ITYJIb-
capa, pasHCCCHHBIC 11O BPECMCHU HAa YKa3aHHOC YHCJIO CCKYH/I
OT HWJKHEIO CIICKTpa

KoppenaunoHHblii aHanu3 JUHAMHYECKUX CIEKTPOB
JIa€T HaM XapaKTEpHBbIE BPEMEHHOW [, W YaCTOTHBIH
Jar MacmTaObl MepuaHui. Mbl HOTy4MIIM MacIITaOBbI:
S147=330 xI'n m f; 47=700 kI'1y (momyImMpuHa Ha ypoBHE
1/2 cootBercTBytomel GyHKuK) 1 aMunTyas! 0.84 u
0.15 mms MenKkoi U KPYIMHON CTPYKTYpP COOTBETCTBEHHO.
OTH CTPYKTYpBI 0OYCIIOBJICHBI pacCcesHUeM H3y4YeHUs
Ha JIaJTbHEM 1 OJIMKHEM CITOSX MEK3BE3THOM MIIa3MBbl.

AHaM3 TOPOCTPAHCTBEHHOH (YyHKIHMH KOTEPEHT-
HOCTH i1 Kocmuueckor 6a3el (RA-GB) mosBommr
OLIEHUTH YTOJ paccesHus] B IUIOCKOCTH HaOIroaTelis:
6,.,~0.7 MWIIHCEKYHIBI IyTd. AHAINU3 YaCTOTHO-
BPEMEHHON KOPPENSIHOHHON (QYHKIMK Ui CIa0bIX
MEpIIaHWH Jall OLIEHKY yIiia pedpaKify B HalPaBIeHUH
nynscapa: O,,=120 ymIoBbIX MC M PacCTOSHHA J10 IIPHU-
3MBl, Z,,,<1.3 TIK.

[Tone3Hble pe3ynbTaThl ObUIN MOMYYESHBI TyTEM aHaH-
3a cTpyKTypHBIX Gyukiwit SF(b, Af, Af). Ha pucynke 15
MOKa3aHbl CpeJHHE BpeMEHHas (BBEpXy) M YacTOTHAs
(BHU3Y) cTpykTypHBIe (yHKIMA (SF) mms wazeMHOMH
0a3bl, MPUBECHHBIC B IBOMHOM JIOTapH(PMUIECKOM Mac-
mrade. CTpenkoil OTMEUEH M3JIOM B YAaCTOTHOH CTPYK-
TypHO# QyHKIMH. HakiioHb! BpeMeHHOH 1 94acTOTHOH SF
pa3IUYaroTCs MPUMEPHO B Ba pas3a (11 MacmTadboB 110
250 xl'm): B;=0.9+£0.03 s wactotHO# U [,=1.73+£0.02
U BpeMeHHO# (pyHKImii. Takoe COOTHOIIEHNE MEXTy
YaCTOTHBIMH ¥ BPEMEHHBIMH CTPYKTYPHBIMH (DYHKIUS-
MU COOTBETCTBYET AU(PPAKIHOHHON MOAETH (HOPMHPO-
BaHMsI YACTOTHOU CTPYyKTyphl. IIokasarens crenenu ajs
cnexTpa (QIyKTyaIuii MIoTHOCTH HEOAHOPOIHOCTEH CBS-
3aH ¢ nokasarenem SF(t) cooTHomennem n=f,+2=3.73.

Ha pucysxe 16 npuBeaeHsl cpeiHIE YaCTOTHBIE CTPYK-
TypHble (YHKIHMU AJIST Ha3eMHOU (KBaapaThl) H KOCMU-
Yyeckoi (Kpy>KKH) 0a3 MpH HyJIEBOM BPEMEHHOM CJIBHTE.
BunnHo, yTo ypoBHH, Ha KOTOphIe BEIXOAAT SF, pasnnya-
[oTCcs mpuMepHO Ha 0.2, 9TO COOTBETCTBYET OTHOCHTEh-

3.2016
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pucyHoK 15. Cpennue BpemeHHas (BBepXy) M YacCTOTHas
(BHm3y) ctpykrypHble (ynkunu (SF) mms 6aser [pua baHk-
Bectep6opk (GB-WB), npuBenéHHble B ABOWHOM Jorapud-
mudeckoM macmrade. Ctpenkoit ormeden casur (300 kI'm),
IIPY KOTOPOM IIPOUCXOIUT U3JIOM B YACTOTHOW CTPYKTYpHOH
(byHKIIH

HOMY BKJIQJy JBYX YaCTOTHBIX MacIITabOB B CTPYKType
CHEKTPOB MepLaHuil. COOTHOLIEHHE X AMITJIUTY/ COIVIa-
cyeTcsi ¢ (UTHHTOM CyMMBI IByX KOMITOHEHT B CPEIHIOIO
YaCTOTHYIO KOPPEJSIIMOHHYI0 (DYHKIUIO [T Ha3eMHOM
0a3bl. [lig xocMudeckoil 0a3bl M3I0Ma B CTPYKTYPHOH
(YHKIIUH HET, OHA ONMCHIBAET MEJIKOMACIITaOHYIO YacTh
CIIEKTPOB C OTHOCUTENBbHOUN ammuutynoi 0.8.

Takum 00pa3oM, aHaTU3 YaCTOTHO-BPEMEHHBIX W
CTPYKTYPHBIX (DYHKIIMH TIO3BOJHJI OIEHHUTH MPOCTPaH-
CTBEHHOE pacmlpezesieHHe MeX3BE3THONW TUIa3Mbl Ha
nyde 3peHusi. bpiio mokazano, 4To HaOMIOIESHHUS XOPOIIIO
COTJIACYIOTCS C HAJIMYUEM JIBYX DKPAaHOB B 3TOM HaIpaB-
JICHWUU: OJTUH HAXOAUTCS HA PacCTOSTHUH mopsiaka 440 mk
OT HaOmroAaTeNs, OH BHOCUT OCHOBHOM BKJIAJ B Mepla-
HUA TIyabcapa (IupakmoOHHEIC), a TAaKKe OMpeeIsIeT
MEJIKOMACIITa0HYIO CTPYKTYpPY B CIIEKTpaxX MMITYJIbCOB;
BTOpOH — ONMMKHUH, Ha paccTosHuu Beero (.13 1k, cBs-
3aHHBIN CO CJIa0BIMK MepIaHUAMU (KpynHOMAacIITaOHast
crpykrypa). @peHeneBckuii Maciirad pase 2.5-10° cm.
Kpowme Tor0, 32 OMIYKHUM SKpaHOM HAaXOTUTCS MPHU3MA,
KOTOpasi IPUBOIUT K Apeiy TuPpaKIMOHHONW KapTUHBI
co ckopocthto 1.5 MI'i/1000 c. Mer oriernu yromn ped-
pakuuu Kak 0,,~120 ymIoBbIX MC U ITOJIy4HJIA BEPXHIOIO
OLEHKY ISl pACCTOSIHUS IO IPU3MBL: Z,,,;,<1.3 mK. AHa-
JIU3 TIPOCTPAHCTBEHHOH (YHKIMH KOTEPEHTHOCTU JIS
kocmuueckorr 6a3pl (RA-GB) mo3Bonui omneHuTs yroiu
paccessHAS B TUIOCKOCTH Habmromarens: 6,.,~0.7 yrio-
BBIX MC. AHaJIM3 BPEMEHHOW 1 4aCTOTHOW CTPYKTYPHBIX
(hyHKIMH Jann 3HaYeHWe TOoKas3arens cTeneHu (iaykrya-
UM DIIEKTPOHHOM IUIOTHOCTH MEXK3BE3IHOW TLIa3MBl,
n=3.73.

B niermom, Monens cpeapl Ka4eCTBEHHO TIOBTOPSIET MO-
JIeNIb CPEeAbl, UCIIOIB30BaHHYIO0 HAMM paHee JJIsl MHTEep-
MpeTanny JaHHBIX HAONMIONEHUI MepIaHuil Iyibcapa
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B0950+08 (Cmupnosa T.A. u op., 2014). Onnako, B Ha-
IIeM ClIy4ae paccTosHue 10 (a30Boro 3kpaHa | 3Ha4u-
TEJIBHO OOJIbINE, XapaKTePHBIN YToI paccessHust O,,,, TaK-
K€ 3HaYNTENIbHO OOJIbIIEe, IOATOMY MEPLIAHUs IyJabcapa
1919+21 aBAsiroTCS CHIBHBIMU (HACBHIIICHHBIMH).
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pucyHok 16. HopmupoBaHHBIE YaCTOTHBIC CTPYKTYpHBIE

¢ynkuun Uit HazemHoit (GB-WB) u kocmuueckoir 0a3
(RA-GB)

4. UcciienoBanue KOCMHYECKHX
BOJSIHBIX Ma3epoB Ha yactoTe 22 I'T'n
B nnpoekrte «PAJTMOACTPOH»

4.1. llepBble BHEraJIaKTHYECKHE Ma3ephbl,
3aperucTpMpoOBaHHbIE HA 0a3ax 0oJiblIe
auametpa 3emun: NGC4258 u NGC3079

INamaktuka NGC4258 (Meccwe 106), Haxomsmascst Ha
paccTOSIHUY IPUMEPHO 24 MIIH. CBETOBBIX JIET B HAIIPaB-
seHuu cossesnus ['oHuux IIcoB, sSBISETCS NPOTOTUIIOM
raJlakTHK, B KOTOPBIX HaOJIOJAeTCsl Ma3epHOE H3IIyue-
HUE B JUHUH MOJIEKYJIBI BOJBI OT Ia30BOI0 aKKPELMOH-
HOT'O JIUCKA BOKPYI CBEPXMACCUBHOM 4E€pPHOU IbIPHI B
IEHTpe. DTO W3TydeHHEe HaOIIomaeTcs B BUIE MHOTO-
YHCJICHHBIX KOMIIAKTHBIX AeTanel OOJIbIION CBETUMO-
CTH, 110 PACIOJIOKEHUIO U JBUKEHUIO KOTOPBIX MOXHO
WCCIIEZIOBATh CTPYKTYPY ANCKA, ONPEACTUTh PACCTOSTHHAE
JI0 TaJIaKTUKU.

Hakauka Taknx MazepoB MOXET UepIaTh SHEPTHIO U3
PEHTTEHOBCKOTO M3JTyYeHUs [EHTPaJbHON YacTH rajiak-
tuku. Hannume Oospmioro umciia HaOMIONAEMbIX KOM-
MIOHEHT OOBSCHICTCS HEYCTOWYNBOCTSAMH U TYpOYJICHT-
HOCTBIO B Jucke. MHTepdepoMeTpuiyecKuii OTKIMK OT
KOMITAaKTHBIX Ma3epHBIX JleTanel OblT 3apeTuCTPUPOBAH
B 2014 rony Ha Ha3eMHO-KOCMHYECKHX 0a3aX MEXIy
KPT mpoekra «PAAMMOACTPOH» u nByMs Ha3zeMHBIMU
craniusiMu: 110-MeTpoBBIM paguoTeneckornom B I'puH-
bonax (CHIA) m 32-meTpoBEIM TeneckorioM B TopyHe
(ITompmra). [Tpoexrus 6a3bl mHTEPhEpOMETpa B ITHX Ha-
OJIOJCHUSIX TOCTHUTaIa IPUMEPHO JIBYX AHAMETPOB 3eM-
JIM, 9YTO COOTBETCTBYET YIJIOBOMY Pa3pemieHHI0 OKOJIO
110 mukpocexkysa nyru (pucyHoK 17).

18

Bropoii Mmeramasep, 3aperucTpupoBaHHBIN Ha HA3EMHO-
kocmuaeckoM uHTepdepomeTpe «PAJIMOACTPOHY, Ha-
xomutes B raaktuke NGC3079 (mpumepno 52—65 MiH.
CBETOBBIX JIET B HANIPaBJIEHUU co3Be31usa bonbioit Men-
Beauiiel). Habmonenust NGC 3079 B HosiOpe 2014 rona
¢ mpoeknueit 6a3pl okoo 2.3 quamerpa 3eMid (YTo Co-
OTBETCTBYET YIIIOBOMY Pa3peIIeHuIo 0KoJIo 95 Mukpoce-
KyHJl yT'¥) MPHUBEIX K OOHAPYKCHUIO U3JTyUCHHS KOM-
MAKTHBIX Ma3epHBIX JieTalel (pucyHok 18).

VYenenrHasi perucTpanus BHETAJaKTHUECKHX Ma3epoB
OTKpBIJIa BO3MOKHOCTD IIPOBEICHUS HCCIICIOBAHUNA 00h-
€KTOB 3a INpeeslaMHd Hauled ['aJakTuku MeToJoM KOC-
MUYECKON uHTephepoMeTpruu. DTOT METOJ TO3BOJISICT
MHOTOKPAaTHO YBEIMYUTH YTIIOBOE pa3pelieHne, Heo0Xo-
JTUMOE JIJIS1 OTIPEIeIICHISI TOYHBIX TTOJIOKEHUH Ma3epoB
WCCIIeMOBAaHMUS IBIKEHUH Ta3a B OKOJIOSACPHBIX THCKAX
JIPYTUX TaIlaKTHUK, 9TO YPE3BBIYAITHO BAXKHO JJIST H3MEpe-
HUS PACCTOSTHUHN U U3yUCHUs CTPYKTYphl BeeneHHoil.
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pucyHoK 17. KpocckoppelsiiiMOHHBINA CHEKTP Merama3epHo-
ro u3nydenuss NGC4258, nonydeHHslit Mexay 10-MeTpoBBIM
KPT u HazemHbIMU Teneckonamu: 110-meTpoBbIM panuorene-
ckortoM B I'pun-boHke (BBepXy) u 32-METpPOBEIM pagnoTeIIe-
ckortoM B TopyHu (BHU3Y). YIIOpsaodeHHOE MTOBeAeHHE (Da3bl
(BepXHsIs 4acTh PUCYHKA) YKa3bIBAET Ha JIMAIIAa30H CKOPOCTEH,
B KOTOPOM 3aperucTpUpoBaH OTKIMK UHTephepomerpa. B 00-
JacTH, e HMHTepPEepOMETPUYECKUI CHUTHAJI OT Ma3epHBIX
KOMITOHEHT OTCYTCTBYET WMJIM TepseTcs B IIyMmax, (aza nzme-
HSIETCSl XAOTHMYECKH MEKAY COCETHMMH KaHanamu. [To ocsam
OTJIOXKEHBI: aMILUIUTYJa KOPPEIMPOBAHHOTO CHI'HAIAa B OTHO-
CUTEJIBHBIX eIMHMIAX U (a3a B rpagycax B 3aBUCHMOCTH OT
CKOPOCTH CIICKTPAJILHOM JETall B KM/C OTHOCHTENIBHO JIO-
KaJIbHOTO CTaHAApTa IOKOS
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pucyHoK 18. KpocckoppesiinoHHbIH CIEKTp MeraMa3epHo-
ro m3nydenus NGC3079, nomydeHHslit Mexay 10-MeTpoBBIM
KPT u 110-merpoBeM paguoteneckonoM B I'pun-banke
14 HostOpst 2014 Toma, MakcUMabHAsI IPOCKITHSI 0a3bI COCTa-
Bmia 2.3 nmuamerpa 3emin (0003HAYEHHUS OCEH aHaJIOTHYHBI

pucyHky 17)

4.2. Ma3epbl B 00J1acTSIX 3B€31000pa30BaHuUs:
Orion KL, W49 N, W3 (OH)

B pamkax  KkIO4eBOM < HAaydyHOM — mporpamMmbl
«PAZIMOACTPOH» 0ObuI0 OOHApPYKEHO H3JIyYCHUE OT
OYEHb KOMIIAKTHOH JIeTajy BOISHOTO Ma3epa, CBSI3aHHO-
TO ¢ OmKaiIel K HaM 00TacThio 0Opa30BaHMS MaCCHB-
HbIX 3BE31 Orion KL. Ona pacnosnoeHa Ha pacCTOSHAN
oxono 1370 cBeroBbix jer or CoiHIA U ABJISETCA 4Ya-
CTBIO KOMIUIEKCA MOJICKYJISIPHBIX OOJNaKkoB B CO3BE3AMU
OpuoHa. B 3TOM HCTOYHMKE MTPOTEKAIOT aKTUBHBIC MIPO-
LIECCHI 3B€31000pa30BaHusl, COIIPOBOXKIAEMbIE MOLIHBIM
MazepHbIM u3inydeHneM. KoMmmakTHas mMazepHas qeTaib
CBSI3aHA CO CTPYHHBIM MCTEUEHHUEM M3 aKKpeLUpyrolle-
r'0 MOJIOZOTO 3BE3MHOTr0 00beKTa. OLEHKH MOKa3bIBAIOT,
YTO SIPKOCTHAsl TeMIleparypa Ma3epHOTO M3JIy4yeHus B
3TOM 00bekTe MOXKeT npeBbimars 10 K.

KoppenupoBanuelii curaan ObUT HONTyYeH B ABYX
JKCIIepuMeHTax B HosOpe—mekadpe 2013 roma Ha Oaze
MeXIy KocMudeckuM paguoreneckornom «CITEKTP-Py
U HAa3€MHBIMU PaJUOTENECKOIIAMH B Hebece (Ucnanwus,
40-m), Topyne (ITonbia, 32-M) 1 26-M TEIECKOIIOM OKO-
no MoxanuecGypra (FOAP). Tpoekuus 6assl nuTEpdE-
poMmeTpa BO BpeMsl HaOMIOmEeHWH mocthrama ~3.5 aua-
MeTpa 3eMId, pa3Mepbl paionHTEPPEPOMETPUIECKUX
JIENIECTKOB — ~63 MHUKpoceKkyHibl Ayru. Ha paccTosHumn
Orion KL 3T0 coOTBETCTBYET JTUHEHHOMY pa3Mepy NpH-
MepHO B 0.03 acTpOHOMUYECKOW eIMHHIIBI (OKOJIO TPEX
nuametpos CorHIa).

27 ampenst 2015 roga ObUTM MPOBEACHBI HOBBIC Ha-
OJIIOZCHUS OHOTO U3 HanOoJee ylaleHHbIX HCTOYHUKOB
Ma3epHOr0 M3JIyYeHMs B JIMHUM BOISHOro mapa B la-
JIAKTHKEe — o0yacTu 3Be37000pa3oBanus W49 N, Haxo-
JSIIEICS HA PACCTOSTHUU OKOJIO 36 THICSY CBETOBBIX JIET
B cnipaibHoM pykase Ilepces. CoBMecTHO ¢ KocMuYe-
CKHUM TEJIECKOIIOM B SKCIIEPUMEHTE IPUHUMAIIN YIaCTHE

3.2016

HECKOJIBKO HA3E€MHBIX TEJIECKOINOB, CUTHAJI HA HA3E€MHO-
KocMuueckor Oaze Obl1 OOHapykeH IByMmsi HaumOojee
YyBCTBHTEJIbHBIMU HA3€MHBIMM aHTEHHAMH U3 TPUHSB-
mMX yuyactue B Habmoaenusix: 100-MeTpoBoM TenecKorne
B D¢ denncodepre (I'epmanus) u 43-MeTPOBOM TeIECKOIIE
B Mebece (Mcmanns). TIpoekuus 6a3bl nHTEpdhepoMe-
Tpa BO BpeMs HaOIroAeHui gocturana ~9.7 quaMeTpoB
3emMiiu, YIVIOBOE pa3pellleHHe COCTaBIISIO PEKOpJIHBIE
JUTSL HAOJTIOICHUUI Ma3epOB BOJSTHOTO Tapa ~23 MUKPO-
CEKYH/BI TyTH.

B pesynbrare nepeodpaboTKu JaHHBIX SKCIIEPUMEHTOB
paHHel Hay4YHOH MPOrpaMMBbl ¢ UCIIOJIb30BAHUEM YIIyd-
MICHHBIX AJTOPUTMOB OBLI OOHapykeH HHTepdepome-
TpUYECKHi OTKIUK B ceaHnce 2012 roga B HampaBIeHUH
Ha KOMIUIEKC SIPKHUX BOJSHBIX Ma3epoB B HAIpPaBICHUU
W3 (OH).

KoppenmpoBanuslii curHait ObUT 3apeTrUCTPUPOBAH HA
MIPOCKITUAX 0a3bl 70 3.8 aumameTpoB 3emiu Mexay KPT
¥ Ha3eMHBIMU aHTeHHaMH B Dddenbcoepre u Hebece,
pasMepsl  paguo-MHTEP(HEPOMETPUIECKUX JICHECTKOB
COCTaBJISUIA ~58 MUKPOCEKYH]T AYTH.

Takue HaOmoOnEeHUS MO3BONAT MONYYUTh OLCH-
KA SIPKOCTHBIX TEMIeparyp M pa3MepOB Ma3epHbIX
HNCTOYHHKOB.

4.3. KaprorpajgupoBanue BOASIHBIX Ma3epPOB

IIpencraBnensl pe3yasTaThl KapTorpadupoBaHHS BO-
ISTHBIX Ma3epoB B 00yacTu 3Be3m000pazoanms W3 IRSS
Ha Ha3zeMHO-KocMudeckoM mHTephepomerpe «PAJIMO-
ACTPOH» B paMKax OIHOH U3 KJIIOUEBBIX HAYUYHBIX
nporpamm rnpoekra. Habmonenust cocrosucb 17 okTs-
opst 2013 roma. CoBmectHO ¢ «PAJIMOACTPOHom»
B DKCIEpUMEHTE NpUHUMAIN ydacThe EBpomeiickas
PCAb cerp (EVN), BkiIrOuasi pocCHHCKHE TEIECKOIIBI
cucrembl «KBazap — KBO». 3naunmslii uaTepdepeHm-
OHHBIW CHTHaJl TOJNy4YeH 0 MPOeKUuH Oa3el B ~6 nua-
METpOB 3eMJIM. DTO MO3BOJIUIIO JOCTHYB YITIOBOTO pa3-
pewenus B 36 Mukpocekyna ayru. M3o0paxenue camoit
sipkoi KomroHeHTHl Mazepa B W3 IRS5 npencrasneno
Ha pucyHke 19, cieBa. M300pakeHne Ma3epHOro MsITHa,
MIOCTPOEHHOE 110 JAHHBIM Ha3eMHBIX TEJIECKOIOB (cephle
KOHTYpPBI), UMEET MPOTHKEHHYIO CTPYKTYPY, 32 HUCKIIIO-
YEeHHEM OY€Hb KOMIIAKTHOH feTanu (4€pHbIe KOHTYPBI),
BHJIUMOH BIUIOTH IO 6 AMAMETPOB 3eMiu. AHAIN3 AaH-
HbIXx «PAJIMOACTPOHa» u simoHckoro unTepdepome-
tpa VERA (wactHoe coobmenune X. Mman) mo3Bommi
OTOX/IECTBUTH MOJOKEHNE KOMITAKTHBIX JeTajieil Maze-
pa, HaOIIOMABIIMXCS HAa HA3€MHO-KOCMHYECKHX 0azax
(pucynok 19, cmpasa). 310 7aéT BO3MOKHOCTH HCCIIC-
JIOBaTh CTPYKTYPY ¥ (PU3NIECKUE XaPAKTEPUCTUKH ITOH
obmacTi 3BE3MO000PA30BaHMS W YTOYHHTH MEXaHHU3M
Hakagkd. B 2015 rogy B pamkax mpoekrta «PAJIOA-
CTPOH» mnpoBeneHO TOBTOpHOE KapTorpadupoBaHHe
mazepoB H,O B »Toit oOmacti 3Be31000pa3oBaHUs BO
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pucyHok 19. W3 IRSS5, cieBa: KOHTYpHOE H300pakeHHE CaMOTO SIPKOTO Ma3epHOro msaTHa B muHud H,0, 3aperucTpupoBaHHOTO
Ha Ha36MHO-KOCMHMYCCKUX 0a3aX (JIaHHBIC MOJYYCHBI BO BPeMs COBMECTHOro ¢ eBpormnelickoii PCJIb-ceThio, BKIIIOUAs CTAHIIMA
«KBazap — KBOy, ceanca 17 okts16ps 2013 roga). CunTe3upoBaHHas AMarpamMma HampaBlIeHHOCTH Ha3€MHO-KOCMHYECKOTO WH-
TepdepomeTpa rnokazaHa B BEpXHEM JIEBOM yriry u3o0paxenus. CripaBa — kapTa pacrpeaeneHus MaszepHbix gaeraneit B W3 IRSS,
nosyueHHasi B HaOmoaeHusx sinoHckoro uareppepomerpa VERA (dannvie X. Hmau). KopruuHeBbie 1 4€pHbIC KOHTYPBI TOKa3bI-
BAaIOT paclpe/esieHHe IPKOCTH 7-MM U 13-MM KOHTHHYYMHOTO u3iIydeHus. [lomoxeHnue camoil sipkoi M3 KOMIIAKTHBIX AETajei,

obnapyxennbix Ha «PAJIMOACTPOHe», mokazaHo cTpenkoi

BpEMsI COBMECTHOM CECCHH C y4acTHEM KOCMHUYECKOTO
paauoTeneckona U HazeMHoU cetu teneckonoB EVN ¢
HENBI0 MONYYCHHUSI MOJOKEHHsI KOMITAKTHBIX JIeTaleH,
UX pa3MepoB, GOPMbI U CPaBHEHHS C JaHHBIMHU KapTo-
rpadupoBanus 2013 rona.

3a Bpems paboThl HHTEphEpoMeTpa ObLTO MTPOBEACHO
Oonee 135 HaOmromaTenbHBIX CecCHii, BO BpeMsl KOTO-
pbix Habmoxanmuck 19 (7 ycnemnHo) Ma3epoB B 001acTsIX
3Be3q000pa3oBanusl B Hameill [amaktuke, 8§ maszepoB
(0 ycnemHo) B 00o0yiouKax 3BE3J][ MO3JAHUX TUIIOB U
4 (2 ycrientHo) BHeTaJaKTHYECKUX UCTOYHUKA Ma3epHO-
ro n3nmy4denus (Bcero 31 o6wexT, 10 yenemno). B 24 cec-
CHSIX 3apErHMCTPUPOBAHO MA3epHOE M3Iy4YEHHE Ha IIPO-
eKLusix 0a3, 3aMETHO IPEBBILIAIOLINX JUAMETP 3eMIIH.

4.4.Tonkasi NPOCTPAHCTBEHHAsS] CTPYKTypPa
mazepa H20 B riio0y.ie IC 1396 N:
JAUCK MJIH JKeThI?

I'moGyna IC 1396 N, pacnonoxeHHas Ha PacCTOSHUU
750 nk, Obuia BRIOpaHA JUIS WCCIIEOBAaHUS CO CBEPX-
BBICOKMM paspelenneM. B aToit obnactu HaOmonaercs
aKTHBHOE 00pa3oBaHME 3BE3]l MPOMEKYTOUHBIX Macc U
0oOHapy>KeHbl HECKOJIBKO MOJIOJIBIX 3BE3IHBIX OOBEKTOB
¥ MOJIEKYJISIPHBIX BEIOpOCOB. B HampaBiennn Hamnbonee
SIPKOTO MOJIOZIOTO 3BE31HOTO 00BekTa IRAS 21391+5802
(460Ly) naOmomaercst cuinbHBIN Mazep H,O, moHHTO-

20

PHHT KOTOPOTO BBITIONHSETCS Ha MPOTSHKEHUN O0JIee YeM
20 net. Panee ObUTH BBITTOJTHEHBI HECKOJIBKO MHTEp(dE-
poMeTpuueckux uccienoBanuit mazepa H,O n momyye-
HBI ero u3o0paxeHus ¢ pazpemenusimu 0.5-100 mc. Ha
OCHOBE aHaJIM3a KapT Maszepa MpeUIoKeHa MOEIb Ipe-
[[ECCUPYIOIIETO JTMCKA, TEM HE MEHee, WHTepIpeTanus
OCHOBHBIX JIAHHBIX OCTaeTCs HeOMHO3HAYHOU (Slysh V.1
et al., 1999). Oxunanock, 9To HaOIIONCHUS ¢ OOJee BhI-
cokumu paspemeHusmu (B 3—30 pa3), Hexenu B Mpes-
BIYLIMX UCCIICIOBAHUSIX, TO3BOJIST IPOSCHUTH KHHEMA-
TUKY U TUHAMUKY UCTOYHHKA.

B 2014 roay BBIMOMHEHBI IMATH CECCUN HAOIIO-
neanit IC 1396 N ¢ KOCMHYECKHM TEJIECKOIIOM
«PAIMOACTPOH» u ceTbio Ha3eMHBIX TEJIECKOIIOB
(Tabnmma 5).

B sTux HaOnroneHWsX MCTOYHUK TOKa3asl CHIIbHYIO
MIEPEMEHHOCTh: B HIOJIE (BO BPEMs CECCHU C CaMOM KO-
pOTKOW Ha3zeMHO-KOCMHUYeCcKOW 0a3oii ~2.3 amameTpoB
3emun, yroBoe pasperienue 0.1 Mc) MakcuManmbHas
IUIOTHOCTh MOTOKA OT UCTOYHUKA, U3MEPEHHAs HA OM-
HOYHOM TeJecKoIe, cocTaBmia 5 SH, a B exadpe (B cec-
CHH C IMpOEKIHel Ha3eMHO-KOCMUYECKOW 0a3bl OKOJIO
5.1 nmamerpoB 3emin, yroBoe paspemenue 0.03 mc) —
51 SIu. Crextp, moy4eHHBIH BO BTOPOH CECCHUU HAOIIO-
neHnid (b) ¢ HaWIy4IIMM TMOKPBITHEM UV-TIIIOCKOCTH,
npuBeAEH Ha pucyHke 20a.



Tabnuua 5 — [MTapamerpsr ceccuit Habmoaenuit IC 1396 N

3.2016

o JUTUTENILHOCTh MPOEKIHN TENIECKOITBI, IUIOTHOCTH MOTOKA, H3MEpPEeHHast
A nara ceccud, Ha3eMHO-KOCMHYECKUX 0a3 Yy4acTBOBABIIIHE Ha OJIMHOYHOM aHTEeHHE,
HAOTIOICHYSI
4achl (nnameTpoB 3emin) B HAOJIIOICHHSIX Su

a 07.2014 3 2.5 Ys, Nt, Sr, Tr, K1, RA 5

b 10.2014 4 3.8 Ys, K1, Ef, Tr, RA 12

c 11.2014 1 5.9 Ef, Tr, K1, Sv, RA 20

d 12.2014 1 5.1 Ef, Sr, K1, RA 51

e 12.2014 1 3.8 Sr, Tr, Sv, Z¢, RA 28

HuTtepdhepoMeTpudecknii OTKJIMK OT HWCTOYHHUKA HE
OBIT TIOMy4YeH Ha Ha3eMHO-KOcMHUYeckmx Oazax. Ort-
CYTCTBHE JIETEKTHPOBAaHUS CHUTHAJA Ha MPOEKIHAX 0a3
Oonee 2.5 nmameTrpoB 3eMiM YKa3bIBaeT Ha HIDKHUH
npeaen — pasmep Mazepa L>0.3 a.e. u Ha BepxHUU TIpe-
JielT — IpKOCTHast Temrieparypa 6.25x1012 K.

Tlo3umum ¥ TTOTOKKM Ma3epHBIX ACTalled OBLIN IONTY-
YeHBI U3 KapT, MOCTPOSHHBIX METOAOM YacTOTHI HHTEP-
(hepeHITMOHHBIX JICTIECTKOB 110 TaHHBIM HAONIOMEHUH
Ha Ha3eMHBIX Oazax. Ilomyuena kapra mazepa H,0,
yKasbpIBarollas Ha HaJW4HMe MOIIHOTO BhIOpOca Bele-
CTBa M3 TMPOTO3BE3THOTO 00beKkTa. OOHAPYKEHBI BBITS-
HYTHIE TIO TIPSIMOH JIMHAW YEeThIPE HOBBIE TPYTIITHI TSTCH
(2-5, meHTpandpHas YacTh crekTpa). [Ipu 3TOM TpyIIme!
2 W 5 cOBHamarOT MPOCTPAHCTBEHHO, a TPyl 3 U 4
He HaOmomanuch B 1996 rogy u, BOSMOXKHO, SIBJISTIOTCS
JUKETaMH, KOTOphIe cOpMUPOBAIMCE B Tiepuona 18 et
Mexay HaOmoaeHusMu 1996 u 2014 Tombl (PUCYHOK
200). ComocTaBieHHE TOJIOXKCHUHN Tpymm geraneit 1, 4
u 3, 6 (2014 ron) ¢ meTansaMu, HaOTIOMABIINMHUCS paHEe
B 1996 romy, a Takke HaTWINE TUHEHHONW 3aBUCHMOCTH
CKOPOCTH OT PACCTOSHUI MOYKET 03Ha4aTh, YTO JTAHHBIE
TPyTITEl OPTaHNU30BAHbI B JIBA TIPOTOILIAHETHBIX KOJIbIIA
(pucynok 20B).

IIpaBunpHasT CTpyKTypa (ZIeTaneii COOTBETCTBYIOIINX
IIEHTPaIbHOW YacTH CIEKTpa), KoTopas HaOIromanach
B 1996 rogy n MHTEpIIPETHPOBAIACEH paHee KaK KeTIePOB-
ckmit quck (Slysh VI et al., 1999), Takxe qeTeKTUPYETCS
B HaOmogenusx 2014 romga, HO UMeeT MEHBIIMKI TOTOK.
Hpyrumu cioBamu, Ha TpoTsbKeHUM 18 JieT mpocTpas-
CTBEHHAs CTPYKTypa Maszepa, KOTOPOH COOTBETCTBYET
[IEHTpaJbHasl YacTh CIIEKTpa C WHTEPBAJOM CKOPOCTH
npuMepHo 1.5 kM/c, coxpaHseTcs B MmacmTabe MeHee
20 MWILITHCEKYH/ TyTH, YTO Ha paccTosHuM 750 MK cOOT-
BETCTBYET JINHEMHOMY pa3mepy okoJjio 15 a.e.

3aKJII0YCHUEC

HccnenoBanne o0BbEKTOB BcenmeHHON ¢ peKOpIHBIM
YIJIOBBIM pa3pelieHHeM TT03BOJIMIIO HAYYHBIM TPYIam
npoekra «PAJIIMOACTPOH» momydnTh ps BaXKHBIX
HAyYHBIX pe3ynbTaroB. KOpOTKO CyMMHUpyeM HEKOTO-
phIC U3 HHX.

1. Amamm3 pe3yipTaroB HaOmomeHW kBazapa 3C273,
BBINOJTHEHHBIX Ha 18, 6 1 1.3 cM Ha mpoekiusx 0as3, J10-
cruratormx 171000 kM, I03BONMI OOHAPYKUTH HAINYNE
CTPYKTYpHI B si/ipe KBa3apa Ha maciuTadax /10 26 MHKpO-
cexyHn ayru (2.7 cBeToBeIx Mecsia). Ee spkocTh ore-
HeHa Ha ypoBHe, npesbimaronieM 102 K. AHajgorndmbie
pe3yabTarhl 00HAPYKUBAFOTCS JIJIsl OOJIBIIIOTO KOJIMYECTBA
siep aKTUBHBIX TaJaKTUK B IMPOBOAMMOM 0030pe. OTO
MIPOTUBOPEYUT BO3MOXKHOCTH CYIIECTBOBAHUS B spax
JIAHHBIX OOBEKTOB PABEHCTBA MEXJIy IUIOTHOCTHIO SHEP-
MW PENSTUBUCTCKUX YacTUI] U MarHuTHoro mnoss. [lomy-
YEHHbBIE YKCTPEMAJIbHBIC BEJIMYMHBI SIPKOCTH 3aCTaBIISIOT
HAC TIEPEOCMBICITUTH ITOHIMAHUE MEXaHU3Ma HETETJIOBOTO
M3JTy9eHHS Aep KBa3apoB, a TAK)Ke 3HAUUTEITBHO KOPPEK-
TUPYFOT MPEABIITYIIHIE U COBpeMeHHbIe pe3ynbrarsl PC/1b-
0030pOB aKTHBHBIX TAJIAKTHK, POBOTUMBIC Ha HA3EMHBIX
panuounTtepdepomeTpax. Kpome atoro, Mbl coobiaeM 0o
OTKPBITHU dPdeKTa CyOCTpyKTYphI peppaKIIMOHHOTO pac-
CesIHUS U3JTyUEHUs 9TOro KBa3apa Ha JJIMHE BOJIHBI 18 cM.

2. Kocmuueckue PCJIb-nabnronenust kBazapa TXS
0642+449 (OH 471) c BBICOKUM KpPacCHBIM CMEIICHHU-
€M, BBITIOJTHEHHBbIC Ha JJIWHE BOJHBI 18 cM (yacTtoTa
1.6 IT) B pamkax paHHeil HaydHOW MpPOrpaMMbI MHUC-
cun «PAJIMOACTPOHY, Ob1IH HCTIOJIB30BaHbI JJIS TE-
ctupoBaHus padboTsl opoutTanpHoro KPT B monspume-
TPUUECKOM PEKUME HAOTIONCHUHN C TIENIBI0 pa3paboTKu
METOJIOJIOTHH TPOBENIEHUST MOIHOCTOKCOBON TOJSPH-
metrpun ¢ kocmuueckum PCJIIb na wactore 1.6 I'T u
M3y4YeHHs] TOJSPU30BAHHOTO W3IydeHHUs HaOmomae-
MOT0 O0BEKTa Ha CYOMHJUIMCEKYHJ/JHBIX MacIiiTadax.
YCTaHOBIICHO, YTO aMIUIUTY/Ia HHCTPYMEHTAJIBLHOMN TI0-
nspuzanusg KPT Ha 18 cm cocTaBnseT He 601ee 9%, oT-
paxkast BEICOKYIO HaIEKHOCTh MOJISIPU3AIIMOHHOTO Kap-
torpadupoBanus ¢ «PAJIMOACTPOHom» Ha mamHOM
JUTMHE BOJHBL. [lomydeHo monsipu3alimoHHOe HM300pa-
xenne 0642+449 ¢ paspemenuem 0.8 mcek nyru. M3o-
OpakeHUe TIOKa3bIBAaET KOMITAKTHYIO CTPYKTYpY THIIA
SIPO-BBIOPOC ¢ HU3KUM (~2%) YpOBHEM MONSIPU3ALUN
U MPEUMYIIECTBEHHO MOMEPEUHBIM MArHUTHBIM M1OJIEM
B siiepHOH oOnactu. OOHApYKEeHA CIOXKHASI CTPYKTYpa
SIIEPHOUM 007aCTH, C ABYMS SPKUMHU JCTalsIMH, BO3-
MOXHO, COOTBETCTBYIOIIMMH OCHOBAaHHIO BBIOpOca U
CUJIBHOM PEKOJITMMALIMOHHOM BOJIHE.
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pucyHok 20. a — kpocckoppersitnontsiid criektp (Croke 1),
TIOJTyYeHHBIN BO BTOPOii ceccun HaOmonenuii 2014 rony (Ha-
3emHas 6aza). Lludpsl Hax CHEKTpaIbHBIMU JIETAISIMU COOT-
BETCTBYIOT HOMEpaM Ma3epHBIX IpyIil; 6 — HOBbIe Ma3epHbIC
IISITHA — BOBMOXKHBIE JpKeThl. Kapra kommoneHTos Mazepa H,O
B IC 1396 N, mosnydeHHas B JaHHBIX HAOIOICHUIX (Ha3eM-
Has 06a3a); B — BO3MO)KHBIE ITPOTOIUIAHETHBIE KOJIbIla. KomOu-
HUpOBaHHas kapra komnoHeHToB Ma3zepa H,O B IC 1396 N,
MOTy4EHHBIX:
- B JIaHHBIX HAONFOICHUAX (Ha3eMHas 0a3a) — KBaIparhl,
- B Habmonenusx 1996 r. (Slysh VI. et al., 1999) — uépHbie
KPYKKH;
- B HabmogeHusix 1996 .
2000) — KpecTHKI

(Patel N.A. et al.,
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3. Poccuiickuii KPT  «CIIEKTP-P» coBmecTHO
¢ 15 nazemnasiMu paguoteneckonamu u3 Poccum (ceTh
«KBazap — KBO»), Epomsl u CIIHA, Bo Bpems HaOIoIC-
HUH aKTUBHOTO sI/Ipa TaJlaKTUKK B CO3BE3IMU SIepuiist
MONYYMJT M300paKeHHsI Ha JUTMHE BOJHBI 1.3 cM ¢ ca-
MBIM BBICOKHM B HCTOPUH aCTPOHOMHHU YIJIOBBIM pas-
pemenueM (21 MUKpoceKyHJa Iyru). OTH H3MEpeHHS
MO3BOJIMIIN BBISIBUTH OCOOEHHOCTH CTPYKTYPBI IKETOB —
THUTAaHTCKUX CTPYH BeIIeCTBa, KOTOphIe BHIOpachIBacT
CBEpXMacCcHUBHas uépHast AbIpa B LEHTPE 3TON TalaKkTH-
K1, 0OHAPYKUTh B SAPE YIAPHYIO BOIHY U BOCCTAHOBHUTH
CIIUPATIBHYIO CTPYKTYPY MarHUTHOTO TTOJIS.

4. beuto mpoBeneHO KapTorpadupoBaHUe ONHM3KOH
paguoranaktTuku 3C84 ma yactotax 5 u 22 ['Tu. Cur-
HaJl HA36MHO-KOCMHUYECKOT0 HHTEp(epoMeTpa yCIeIHO
3aperucTpUpOBaH AJISl MHTEPBaja MPOEKUHUi 0a3 HHTEp-
¢depomerpa ot 0.2 10 mpUMEpHO 7 AMAMETPOB 3eMJTH
B o0oux auanasoHax. Brmepsble yaanoch sSIBHO yBHIETb
KOHTp-mkeT (BbiOpoc Ha CeBep) Ha MacmTabax cyo-
napcekoB. JIKET M KOHTP-IDKET pas3pellieHbl IMONEepexK,
YIJIOBOE pa3pellleHHue KapThl COCTaBISIET MPUMEPHO
50 muxpocekynn agyru wim 500 paanycos LBaprmrmib-
na. Jleranu B cTpyKType CTpyHn y €€ OCHOBaHHsI TI03BOJISI-
10T TIOIPOOHO M3y4aTh MPOLECC POPMUPOBAHUS IKETa
B pailoHe IEHTPaJIbHOW CBEPXMACCUBHOU YEPHOMU JIBIPHI
M aKKpPEeUHMOHHOTO TUcKa. MOXXHO BHIETH YSpUCHHE K
KpasiM JUIst JKETa U KOHTP-/KETA, OTO BaYKHBIM YHUKAIb-
HBIH pe3yabTar Uil MOHUMaHUs NpUpoabl BeiOpoca. OH
YKa3bIBaeT Ha CTPATU(PHUKALUIO TCUCHUS TIa3Mbl — d(-
(ekT, KpaifHe peaKo BUAMMBINA B MPSMBIX HaOTIOMCHU-
AX. 3aMETHM, YTO aHAJIOTHYHBIH Pe3yJbTaT BUICH U MPH
nabmoneamsax «PAJIMOACTPOHom» ctpym B KBazape
0836+710. Ha paccrostanu 6ornee mapceka ot sippa 3C84
BbIJIEJISIETCS MATHO, €T0 SIPKOCTh OKa3ajgach IKCTpeMalb-
HOM JUIsl TAKOTO JIaJIeKOTO PACCTOSAHUS OT LIEHTPAJIbHOU
MAaIlUHBI TaJaKTUKA. BO3MOXKHO 3apeructpupoBan 3¢-
(eKTUBHBIN Pa30IPEB PEISITUBUCTCKON TIa3Mbl 338 CUET
B3aMIMOJICHCTBHUS C OKpYJXKAloIIel cpenoil Ha (poHTe
YIapHOI BOJIHBI.

5. HawmakcumanbHBIX 0a3ax naTepdepomeTpa (50000—
250000 kM) oOHapykeHa U HCClIeI0OBaHa CyOCTPYKTypa
JIUCKA PacCesTHUA DPaauoOW3ITydeHHs MmyiabcapoB. Takas
cyOcTpyKTypa 00ycJoBJIeHa ACHCTBHEM MEX3BE3THOTO
uHTepdepomerpa ¢ dPPeKTHBHON 0a30i OKOJIO OFHOU
ACTPOHOMHUYECKOH eTUHUIBI U C dPPEKTHUBHBIM YTIIO-
BBIM Pa3peleHueM Jy4llle MAUTHOHHON OH YIJIOBOU
CEKyHJBI. BBIIO MOKa3aHO IPYTUMH HCCIIENA0BATENAMH,
4TO JIeHCTBUE 3TOr0 MHTEpPEepOoMeTpa pacpoCTpaHseT-
csl ¥ Ha IpyTHe PaJUONCTOYHUKH (HE TOJIBKO MyIbCapHhI)
U MO3BOJISIET AETEKTHPOBATh B 3TUX MCTOYHUKAX CBEPX-
KOMIIaKTHBIE JIETalll CTPYKTYpbl. Tak, Hampumep, ObLI
00Hapy’>KeH KOMITAKTHBII WCTOYHUK B IICHTPE HaIen
lanaktuku.

6. YrioBo#M auaMeTp KpyXKKa paccesHHusl ObLT M3Me-
PEH Il HECKOJBbKHMX IIyJbCapoB Ojaromaps BBICOKOH



paspemaronieii cujie Ha3eMHO-KOCMUYECKOTO WHTEp-
¢depomerpa «PAJIMOACTPOH». s 3TUX MMyabcapoB
MTOJTy4YeHBI OLEHKHU JIOKAJIN3AINN PACCEUBAIOIINX CIOEB
MEK3BE3THOM TUIa3MbI; TIOJIOKEHUE ITUX CIOEB KOppe-
JIUPYeT CO CHUPAJIBHOM CTPYKTYpod l'amakTuku wWiu
C KOHKPETHBIMH TJIAKTUYECKUMHU TyMaHHOCTSIMH.

7. C nmomMoripio pa3pabOTaHHOTO HAMU METO/Ia aHaJIH-
3a TapaMeTPOB CTPYKTYPHBIX (DYHKIMI MEPIAHHUHA pajIi-
OU3JIYUYCHUS MyIbCAPOB B CIEKTPAIHHOU U BO BPEMEH-
HOM 00J7acTAX HAa HAa3eMHBIX M HAa3eMHO-KOCMHUYECKUX
0a3ax BbIsSBIICHBI On3kue K CONHEYHOW CHUCTEME CIIOU
TUTa3Mbl, KOTOPbIE paHee MOCTYIUPOBAIHUCH Al O0BsiC-
HEHUs OBICTPOH MEePEeMEHHOCTH KOMITAKTHBIX BHETaJIaK-
TUYECKUX MCTOYHUKOB: aKTUBHBIX TaJJaKTHUECKHUX SIJIEP
1 KBa3apoB.

8 M3MmepeHHbIe mapaMeTpbl KOPPEIALMOHHON (yHK-
MU UHTEPPEPOMETPHUUCCKOTO OTKIHKA YKa3bIBAIOT Ha
HaJM4Yue JIByX BPEMEHHBIX IIKal B (PYHKIIUU OTKJIHKA
CpeIbl, YTO, B CBOIO OYEPE/Ih, CBUACTEIHLCTBYET O HEU30-
TPOITHON CTPYKTYp€ HEOJHOPOAHOCTEH MEK3BE3THOMU
IJ1a3MBbl, TO-BUIUMOMY, 00YCIIOBJICHHOHN BIUSTHUEM Mar-
HUTHOTO TIOJISI.

9. HaOnronenns Ma3epoB BOJBI M THAPOKCHIA C TIO-
mortpio «PAJIMOACTPOHay mokasanu, 4To sipKue Je-
TaJ¥ B TAJIAKTHIECKUX O0JIACTSIX 3BE31000pa30BaHMs HE
MTOJTHOCTBIO Pa3pelIaroTCsl Jaxke Ha MPOSKIUAX 0a3, 3Ha-
YUTENBHO MPEBBIMAIMNAX JHaMETp 3eMiu. Pexoparoe
VIJIIOBOE pa3pelieHre JUisi Ma3epHBIX HaONIOIeHUN Ha
TEKYIIUA MOMEHT, TOJYYCHHOE MpH HAONIOJICHUIX BO-
nsHoro Mazepa B W49N, cocTtapisieT 23 MUKPOCEKYH/IbI
Iyru (COOTBETCTBYET NpoeKIuu 0aszbl B 9.7 auamerpa
3emn).

10. OueHb KOMIAKTHBIE Ma3epHBIE JIETAIN C YTJIOBHI-
MU pa3zmepamu B 20—-60 MUKpPOCEKYH]] IyTH OOHapyKe-
HBl B HECKOJIBKHX 007acTSIX 3Be31000pa3oBaHUsA. ITO
COOTBETCTBYET JUHEHHBIM pazMepaMm B 5—10 MuH. Ku-
JIOMETPOB (HECKOJIBKO COTHEUHBIX AUAMETPOB). B psme
WCTOYHHUKOB OOHApPYKEHbI MHO)KECTBEHHBIE KOMITOHEH-
Thl CBEpPXMAJIOro pasMepa, YTO 3aKJIaJbIBa€T OCHOBY
JUTS FICCTIe/IOBAaHNS BHYTPEHHEH KMHEMAaTHKH OO0JacTel
3Be31000pa30BaHusl.

11. Onenku HaOMIOTAEMBIX SPKOCTHBIX TEMIIEPATyp
JIe)KaT B JMAla3oHe OT HECKOJbKHUX eauHuil x10%? mo
10 K. IIpu 3TOM B HAONIONABIIMXCS HCTOYHUKAX Ha
KOCMHYECKHX 0a3aX HaOIOmaeTcs CyIeCTBEHHAS TTOTe-
ps IOTOKA. DTO CBUACTEIBCTBYET O TOM, YTO B OKPECT-
HOCTSIX CBEPXKOMIIAKTHBIX KOMIIOHEHT MPUCYTCTBYIOT
Oosiee TPOTSDKEHHBIE OOJIACTH MAa3epHOTO WU3IYUYCHHUS,
JIArOIME 3HAYUTEJILHBIM BKJIAJ] B OOLLMIA [TIOTOK.

[Ipoexr «PAJJUOACTPOH» ocymectBusercs AKIL
®UAH u HIIO nmenu C.A. JlaBoukrHaA MO KOHTPAKTY
¢ PoccuiickuM KOCMHYECKUM areéHTCTBOM COBMECTHO C
MHOTUMH HayYHO-TEXHHYECKUMHU opraHu3aiusivu B Poc-
CHU U JAPYrux cTpaHax. I[IpemcTaBieHHbIC pe3yiIbTaThl
YaCTUYHO OCHOBaHBI Ha HAOIIONEHUSX, BBITOIHEHHBIX

3.2016

Ha paauoteneckonax UITA PAH. IlpencraBnenHbie uc-
CJICZIOBaHMS YaCTHYHO OCHOBAHBI Ha pe3yiIbTarax Hallo-
nenuit paguoreneckona PT-70 Epmaropus (YkpawnHa),
MIPOBEICHHBIX PaHOaCTPOHOMUYECKIM HHCTUTYTOM Ha-
LMOHAJTBHON AKaJeMUu HayK YKpawHBI 0 KOHTPAKTYy C
T'ocynapcTBEeHHBIM KOCMUYECKUM areHTCTBOM YKpauHbI
1 HaunoHanbHBIM HEHTPOM YIpaBICHUS W WCIIBITAHUH
KOCMHYECKUX CPEICTB MpPU TEXHUYECKOH MOJIEpKKE
AKIL ®UAH. Pe3ynabrathl ONTUYECKUX MO3ULUOHHBIX
mmepennit KA «Criektp-P» rmobanbHO ceThro TenecKo-
moB MACTEP (Lipunov V. et al., 2010), xommabopanuei
ISON u KoypoBckoit obcepBaropueld HUCTIOIH30BAINCH
JUISl BRICOKOTOYHOTO BOCCTAHOBJICHUsI OPOUTHI armapara
B JIONIOJIHEHNE K CTaHJApTHBIM CpeicTBaM MHUCCHH. Pe-
3yJBTaThl YACTUYHO TMOJYYEHBbl HA OCHOBE HAOIIOACHHH
co 100-m TeneckornoM HHCTHTyTa PamguoactpoHoMun
obmecra Makca [lnanka (MPIfR) B Dddensbdepre, ¢ Te-
neckonamu Meamuuna, Horo, CapauHus, yrpaBisieMbIx
INAF. EBponeiickass PCIIb ceTh siBIsieTCS COBMECTHBIM
TIPOCKTOM HE3aBUCHUMBIX EBpormeiicknx, AdpHKaHCKUX,
Asmarcknx n CeBepoaMepHKaHCKUX PaTHOaCTPOHOMH-
YECKHX WHCTUTYTOB. HalmoHalbHas paanoacTpOHOMHU-
yeckass obcepBaropusi CILIA sBrsercs cpeiacTBoM Ha-
uuoHanbHOro Hay4yHoro ¢ouga CHIA wu ynpasnsercs
cortacHo koHTpakTta ¢ Associated Universities, Inc. O6-
cepBaropust Apecu6o ympasmsercs SRI International co-
[JJACHO KOHTpaKTa C HAIMOHAJHHBIM HaydHBIM (DOHIIOM
CIIIA (AST-1100968), coBmectHo ¢ Ana G. Mendez-
Universidad Metropolitana u Universities Space Research
Association. Teneckomnsr ABctpanuiickoit PC/Ib-pemérku
sBIsIIOTCS YacThio Australia Telescope National Facility,
koropas punancupyercst Commonwealth of Australia u
ynpasinsercst CSIRO.

Ilpeocmasnennvie Hayunvle UCCIEO08AHUSL YACMUYHO
noooepoicarvl Ilpoepammoii (hyHoameHmanbHuIX uccie-
odosanuti Ilpesuouyma PAH 11-7, noonpoepamma «llepe-
XOOHble U 83Dbl8HbIE NPOUECCHL 8 ACMPOPUIUKEY, ePAH-
mom PODH 13-02-12103.
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