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MeToabl pa0aCTPOHOMUYECKUX UCC/Ie0BaHUS

Tb(r,nu,v,t)+Tpol.
3mepeHus JIOTHOCTH IMOTOKA OT YAaCTOTHI: S_nu(nu) -
«PAIUOCIIEKTP» - UHAUKATOP (hU3HUUEeCKOro Mporecca

KaprorpadgupoBanue (PCIB) 3:~0.0002", JI:5MHUKpPO"
TpuroHometpuueckuu napauiakc: HC30H +-0.5 MK"

CnekTtpanbHble Habmogenus: HI (21cm), OH(18cm),
H2CO(6.2cm), H20 (1.35cm), CO (2.7mm) RL(H109a)

Mas3sepHble UCTOUHUKU B M3C (MHBepCHas Hakauka *) -
caMble ApKHe PagruOUCTOUYHUKU

HuckpeTHble UCTOUHUKK: OCH-+myibcapHbie
TymaHHocTu, HII obacTy, rijiaHeTapHble TYMaHHOCTH,
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M1euHbIU IIYTh B BUAUMOM CBeTe




2MASS point sources
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408 MI'11 (KOHTUHVVM
Raedse Continterem (408 MHz) Bonn, fodrell Bank,
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408 Mhz new false-color map




WMAP 33 GHz map of 1st year




Planck map (30-847 GHz) 1 year

The Planck one-year all-sky suruey (0) ESA, HFI and LFT consortia, July 2010




Planck map with regions
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ine structure of Milky Way from Planck




Centaurus langent Region

from the Spitzer-ULIMPSE Surves
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JInHuA HeUTpaabHOro Boaopoaa 21 cm
IIpesncka3saHa BaH e XycTom B 1944r.,,
OTKphITA B ['asmakTrike B 1951 I
Benom u I1ypcesniom (I'apBapi)
Hacrtora:1420405751.786+-0.01111
B MII HI ~5x10"9M_sun =4% M_r1ion
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327 MHz (VLA) Center of Galax
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velocity Evolution of the gas cloud G2 in the Galactic Center
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TecT — «HeI/I0BOe/HeTeIl/ioBOe»
expect over 1000 SNR and know of ~230

2 Color Image: , | |
B Gis,m Do (préwclausly 17, 36 new) known SNRs in
survey region!

Blue: VLA 330 MHz Brogan et al. (2006)
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Supernova: SNI + SNII

Supernova Classification

Type | Type Il
(no hydrogen) (hydrogen)
Si / NoSif oo / ..................... ‘
Type Ia : Type 1Ib 5
(S1) (He rich)

---------------

: ( Type Ic ] ' Type Ib ]( Type IIL] (Type IIP] 5
' |(No Si & He) (He/No Si) || (Linear LC) | [|(Plateau LC)

Core Collapse Supernovae

~---------------’ -------------------------------------------




Spitzer & Chanda images of Cas A SNR




CH Kemnnepa (1604




VLA 5 GHz map of Cas A




Cas A -- Bipolar SNII?




Ilynscapsr 1 OCH

SNR 5.4-1.2 and PSR B1757-24

Gaensler & Frail

* V nynbcapa ~ 1000 km/c

e Pamuo crieKTp «KoMeThbl» uMeeT uHaekc = +0.3
il i



KpabosuHas TymaHHOCTb in H_alpha




Crab nebula in optics, X-rays, radio




HoBas kapta Kp. TymaHHOCTHU

High resolution: Crab Nebula
LOFAR HBA 115-150 MHz, 6=9"x14"

Wucknitz et al., in prep.



SNR W44 in HI-absorbtion
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KBaHToBbIe (piykTyaumu U S.H. :)




Pairio3Bes3 bl

S_nu = 2kTb/lambda’2*Omega = (Omega=Pi rA2/d"2) then for Sun on 1pc
2*1.38*10/-16erg/K/(3cm)A2*3.14*(700000km)A2/(3.1*10A18cm)N2 *Tb =
2.76*10/A(-16)*10/A-1*3.14 * 49*10/20/10/A37*6000 =

3*10A-28 erg/s/cm/A2/T'y = (1 mJy =10A-26) = 0.03mJy !

3000 3Be3/1 U3BEeCTHLI B ['a/lakKTHKe -- 3TO 3Be3/1bI WU C OO/BILIOM Te/lIeCHbIM
yriom (He otocdepa - obo0uku unm Betep >> r_ph) uim Tb — He
(br3nueckKasi Temrieparypa, TO eCTb MeXaHU3M U3/TydeHUs] HeTerlJIOBOU

1800 nynbcapoB B MieuHoM 1nyTH ( Ha camoM Jzese ~10A5)
~50 pagronsnyyaroiux u3 350 peHTreHOBCKUX [IBOMHBIX 3Be3/l

N3 3trx 50 ~20 - UCTOUHUKU CO PeIATUBUCTCKUMU CTPYSIMHU - MUKPOKBa3aphl
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Radno H R Diagram: Radlo Lummosmes
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OCH u nnysibcapHble TYMaHHOCTH
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W50 (SNR) + SS433 (microquasar)




Balative Decl [asac)

VLA/VLBA images of SS433

MERLIN+VLA Image of S5433
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[Ipenieccus ctpyu B SS433
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Flux density, Jy

Mean spectrum of SS433
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GRS 1915+105

* First superluminal source
in the Galaxy, D=12kpc

o * A v=25mbut VLT IR
spectroscopy gives mass
function t=9.5M_sun

* M(BH) =14+-4 M_sun
* M(prim)=1.2M_sun

* 33.5 day orbit with
108R_sun separation

* Proper motion ~bmas/y



Normalized Luminosity

Hardness

1.6 [

1.4

.15

400

GRS 1915+105 ﬂare event

0.2F

X—RAYS

z 7N z

1.2F

INFRALRED

M

// N

READIO

Sept 09, 1997 _

8.4
UT Time {hours)

8.6 8.8



V46415gr = SAX J1819.3-2525
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0.843 GHz- MOST
1.4 GHz - VLA, ATCA, MERLIN
1.4 GHz - Interpolated RATAN
49 GHz - VLA and ATCA

4.9 GHz - Interpolated RATAN
8.4 GHz - GBI, VLA, ATCA

8.4 GHz - Interpolated RATAN
14.9 GHz- VLA

149 GHz - Interpolated RATAM
30 GHz- OVRO 40 m.

0.843 GHz Jet Model

1.4 GHz Jet Model

4.9 GHz Jet Model

8.4 GHz Jet Model

14.9 GHz Jet Model

- 30 GHz Jet Model

0.1

1
MJD - 5143683 [days]
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V4641 Sgr
M(BH) = 9.61M_sun

M 2 = 6.53M sun

P orb =2.817d
Orb.separation=21.33R_s
D =7.4-12.3 kpc
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Felix Mirabel diagram
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