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YTo HaM 3aTpyAHAET u3ydeHue ['amakTuKy ?

1. 'amakTuka - Be3ae! Hy:xHo HabaoaaTh 47 HebAa.

4t cp = 41253 KkB.rpagyca

2. Mb1 BHYyTpU: O0OJBIION AHaNa30H PACCTOSIHUM.

1 nk <=> 100.000 nk

3. MBI B CKEe: CJOH IIbIJIM IOTIJIOIIAET CBET.

B HanpaBneHun Ha ueHTp anaktuku nornoweHne ok. 30™
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LSST - Large Synoptic Survey Telescope (> 2018 r.)
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VLA - 27 aHTeHH guameTpom 25 m, 3 nneya (Y) no 22,4 Kkm






Hebo B onvxHem UK-gnanasoHe (1,25 - 2,17 MKm)

Two Micron All Sky Survey
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ManakTuka B pa3HbIX guana3oHax BOMH
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Mne4yHbin [lyTb B pasHbixX Auana3oHax BOMH
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B 1912 r. ApTyp 3A44WHITOH yKa3an nonoxeHune ConHua
B UeHTpe [anakTtukn Ha 60 CB. NeT Bbille ranakTu4yeckon NNocKoCTn
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Buaumoe pacnpegejJeHue NMapPOBbhIX CKONMJEHUU

Ha HeOecHOou chepe
(B ramakTuueckux kKoopauunarax [ u b)
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OrMmeueno noysoxenue Connna. llIkana B napcexkax
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The Galactic Center at 2.2 microns

. _

Adaptive Optics




Keck/UCLA Galactic
Center Group




Hebo B ramma-guanasone (E > 100 MaB)



Fermi data reveal giant gamma-ray bubbles

- -

- Credit: NASA/DOE/Fermi LAT/D. Finkbeiner et al.






Hubble Uses Quasar Light to Probe Outflow Bubbles in Our Milky Way
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Paguoranakrtuka 0313-192

Radio Galaxy 0313-192
Hubble Space Telescope ACS WFC = Very Large Array




Globular clusters
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OCHOBHblIE KOMMOHEHTbI HaLlen [anakTuku



Frebel A., Norris J. E. // Ann. Rev. Astron. Astrophys. 2015. Vol. 53. P. 631
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MeX3Be3QHble MOJIeKYJibl

CnekTpanbHbIn

Mon

PopmMmyna HaszBaHune Monekynbl
Avnana3soH OTKpPbITUA

CH MetunuaumH onT 1937
CN LuaH onT 1940
OH M'mapokcun P18 cm 1963
H,O BoasHou nap P14cm 1968
NH; AMMMaK P1,3cm 1968
H,CO Popmanbaeruna P6,2cm 1969
CO MoHOOKUCb yrnepoaa P 2,6 MM 1970
H» MonekynsapHbin BOAOPOA, YO 1970
HCOOH MypaBbUHasa KMcnorta P18 cm 1970
HCN CuHUNbHaA Kucnorta P 3,4 MM 1970
CH,;OH MetaHon (apeBecHbI cnupT) | P 36 cMm 1970
NH,CHO Popmamua P6,5cm 1971
H,S CepoBoaopon P1,8 MM 1972
CH3;CH,OH | 3tunoBbIN (BUHHBLIN) CNUPT P29 Mm 1974
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[anakTuka B NpeacTaBneHne acTpoHOMa-Xya0KHUKA

® Mark A. Garlick / space-art.co.uk
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CMUPAJIbHASL CTPYKTYPA
NGC 7793

GRAND DESIGN FLOCCULENT




NGC 1300
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CTpyKTypa gucka anakTuku
no VK-gaHHbIM cnyTHUKa
WISE (2010)

W1~

T W, OTmeyeHo nonoxeHve
ey M okono 100 o4eHb MonoabIx
% 3BE3[HbIX CKOMMeHun B obnacTax
' ... . 3Bé3noobpasosaHus (embedded clusters)



B3aumopgeucreue
CMUHOBbIX MarHUTHbIX
MOMEHTOB

[MpoToH OnekTpoH

AHTmnapanneanble CMnHbI
I'Iapanneanble MarHnTHbl€e MOMEHTbI

WN3nyyeHune KkBaHTa
A=21cm

NpuynHa cBEpPXTOHKOro
pacwenneHus ypoBHeu
3HEeprum y atToMoB U
MEeXaHU3M U3NyYeHUs
nuHuu 21 cm

aTomMoM BoAopoAaa [TapannenbHble CrnHbI
AHTUNapannenbHble MarHUTHbIE MOMEHTDI



Radio signal intensity

|
21 cm

Wavelength

WccnepoBsaHne pacnpepaeneHns HewTpanbHOro Bojopoaa
B Aucke [anaktukm no npodunto nuHum 21 cm
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- 270°

Sagittarius —
Caring arm

Scutum — Crux
arm

Norma arm .

330°
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U > 200 pc cm?
200> U>110

1M0>U>70 (2"

Ont
n
2 Perseus
arm

CIIHpaAI)Ha}I CTPYKTypa

Hamen I'araakTuknu
MO ONTHYECKHUM M PaAMO

mabaoaesusam 3o HII

INaHHbIX Aana obnacTtwm

BHYTPU 4 KNK HET

ConHue pacnonoXeHo
MEXAY pykaBamu

Mepces n Kuna-Crtpenbua

Gejrgelin Y.M., Gejrgelin Y.P.
Obs. de Marseilles
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MpeacTtasneHune actpoHomos 2015 .
0 BHELUHEM BuAe Hawen ManakTuku




MpeacTtasneHune actpoHomos 2015 .
0 BHELUHEM BuAe Hawen ManakTuku
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BpaweHue Manaktmku




/*\ Halo

NBxeHne \*___/
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MpeacTtasneHune actpoHomos 2015 .
0 BHELUHEM BuAe Hawen ManakTuku




NGC 300










Baaumodeiicmue
MACCUBHBIX,
36e30 c M3C
npusooum x,

gopmuposanuio
ZUZAHTMCKUX

nysvipeil u
oborouex HI

He uckaroueno,
UMo 8 HUX
gopmupyemcs
caedyiouee
noKoAeHUEe
3630

Star-Forming “Bubble” RCW 79
Spitzer Space Telescope * IRAC

NASA / JPL-Caltech /
E. Churchwell (University of Wiscansin-Madison)
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A Tale of Two Galaxies
The color and shape of a galaxy is largely controlled by gas flowing through an extended halo around it.

A galaxy with vigorous star formation can A spiral galaxy like our Milky Way acquires gas
drive gas out of its own halo and cease for star formation and recycles it through a
to form stars. massive gaseous halo.




[MoToku raza B [anakTuke

Very fast

clouds from
intergalactic
space

MILKY WAY HALQ
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NGC 5746
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NGC 4984

NGC 4378
NGC 3145

e
NGC 1620 [anaktuka
NGC 7664
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PaccTtosiHue OT LueHTpa ranakTuku




e Planetary nebulae
© O-B Star/CO cloud complexes
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KpuBasa BpaweHumsa [anaktukm B obnactmu R > 4 Knk
No AaHHBIM O MONOAbIX 3BE€34HbIX KOMNMNeKcax
MW NNaHeTapHbIX TYMaHHOCTHAX




OcHOBHbIE CTPYKTYpHbIE
corona KOMMOHeHTbI [ anakTuku

spiral disk

Oduck Manaktukm
nokasaH ¢ pebpa.
B npepenax KopoHbl HaXoAATCA
MarennaHosesr Obnaka u
HEeCKOSbKO KAPSIMKOBBIX ManaKkTUK










Opbuta NOTOKA NO3BONSET OLUEHUTb POPMY TeMHOro rano ManakTukm

v THEORETICAL PREDICTION v OBSERVATIONS
DARK MATTER FORMS AN ELLIPSOID DARK MATTER FORMS A SPHERE
Dark
matter

4
!
4

Star stream
corkscrews Galaxy
around galaxy

Starstream
liesin a plane



Hauane XXI Bexa aCTPOHOMMA OCT3eTCA B aBaurapje

ecrectso3Haims. Bmecre ¢ dysukamn acTpoHoMu pa-
Goralor Hap (yHaaMeHTanbHEMK NpoGaemamn, CnocoGHL-
MM VBMEHNTL Halle npeacTasnenne o npupoge. [lo cwx nop
HE PaCcKpHTH TalHL CTEMHOMD BEWECTBas, COCTaBNMIOLLe-
O OCHOBHYIO MAaCCy Tanakivk, W €TeMHON IHepr®», YCKOpPA-
ouei pacwmpenve Beenennoi. He BHISCHEHS! MEXaHWM3MBI
B3pPHBOB 38634 N aKTMBHOCTM Aaep ranaktuk. Het obuwienpw-
HATHIX TEOPHIA NPOMCXONEHWA MASHET, FANaKTMK W CaMOoR
Bceneunoit. Ho pabora BO BCex 3TMX HAaNpasNeHnax wuger
B HAPaCTAIOWEM TEMNE, N KKALIM [EHb NPWHOCHT YANBH-
TeNLHLIe OTKPHITHA.
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