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Interacting Galaxies Hubble Space Telescope « ACS/WFC « WFPC2

NASA, ESA, the Hubble Heritage (AURA/STScl)-ESA/Hubble Collaboration, and STScl-PRC08-16a
A. Evans (University of Virginia, Charlottesville/NRAO/Stony Brook University)
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2.1 SKAH#%

SKAMD{E#%: SKA, (Phase 1)
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Parameter Value
Frequency Range: Antennas
SKA, Low: (sparse aperture arrays) 70— 450 MHz
SKA; Mid: (dishes)
Capability range 0.3-10 GHz
Initial baseline implementation 045-3.0GHz
Baseline instrumentation
SKA, Low: 70— 450 MHz
2000 m*/K
SKA, Mid: 045-3.0GHz
1000 m*/K
SKA,; Advanced Instrumentation eqg.
Program High-frequency feeds,
Field-of-view expansion
technology,
AA digital upgrades,
Ultra-wide-band feeds efc.
Frequency resolution (low-band): 1kHz
Time resolution:
Tied Array Beam (pulsars, VLBI) 1 nsec
Pulsar search equipment 0.1 msec
Max. baseline length from core 100 km




SKAD#&:SKA, (Phase 2)
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200FFE (70~300MHz),

B /AR

INTGA—Z—EEHA
iR EB 70MHz~10GHz
Fﬁfﬁ‘ 5,000 m2K-! (843400
REF
1-200F A E (0. 3~1GHz),
B RK1FEHE (1~10GHz)
AE DR <0.1¥ £
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- [ e
2.2 TR ED HL B
WVIA | MeerkaT [ Ackap [ LOFAR-
mid survey NL low
Aeff/Tsys m2K | 265 321 1630 65 391 61 1000
Survey FoV deg? [EONI 0.48 0.39 30 18 6 6
2 4
::;ey Speed B | 0.98x10" | 5.0610" | 1.0x10° | 1.3x10° | 2.8x10° | 2.2x10" | 6.0x10°
Resolution arcsec 1.4 1511 0.22 7 0.9 5 11
Al Toys: oxJVLA 6xXASKAP 16xLOFAR
Survey Speed: 100x 22X 270X
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23 PRFARBESM

Expected HI redshift distribution

Abdalla et al. (2010)
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23 PRFARBESM

Expected radio continuum source redshift distribution

Radio continuum® 7R A
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NRAO VLA SKky Survey (NVSS)

Sydney University Molonglo SKy Survey (SUMSS)
Faint Images of the Radio Sky at Twenty-cm (FIRST)
Westerbork Northern SKky Survey (WENSS)

The HI Parkes All Sky Survey (HIPASS)

The Arecibo Legacy Fast ALFA Survey (ALFALFA)
etc.

<z>~0.01-6
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(Mauch & Sadler 2007)
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(Mauch & Sadler 2007)
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1010 — T T 1

Number countsh 5, EFRL
SRIAIEAGNDE R THHEIL(
BE-o>TWAIENTEREINS
(Takeuchi et al. 2001).

| BRMABAOHRAHKETIL
RSN S8R AT BHALY

fluxDH I MIAGN (BiRER
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Number count N (>S,) [sr™!]

- & Gruppioni et al. (1999)
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Flux density S, [Jy] (Takeuchi et al. 2001)
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Baryonic Tully-Fisher (BTF) relation

Stellar mass [M ]
10° 10° 10 10"

107

=%

2%

S My = AV?
S bh—3.98+0.12
2 -

S%

s

10°

Circular velocity [kms!]

10°

(McGaugh et al. 2000)

HI massz&EL T, /\JA > & E TTully-FisherB{%Z {9

A&, RENEMN [

8| {89 5(McGaugh et al. 2000).



Baryonic Tully-Fisher (BTF) relation: HIPASS result

The HI Parkes All SKy Survey
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URL.: http://www.atnf.csiro.au/research/multibeam/
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The “extended” BTF

M5o0 (M)
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(McGaugh et al. 2010)
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(clusters: violet symbols, giant
galaxies: blue symbols, and dwarf
spheroidals: red symbols).
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Toward lower HI masses!
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SRR E R 5 R Al (star forming galaxy sequence)

REEDBRANOIXEMRENFLERHLIVEETH
Y, ERAEOREFRT SR T AZERHRIELT=L.

Specific star formation rate (SSFR)

SFR

SSFR =
M,

EHE-SSFRIEMELET, 3E
FICHEEGER RO R
FInAHLND: EREER
5| €R ] (star-formation
main sequence).

of. ML E-SRETIET
IW—I5RIZHIET B. Schiminovich et al. (2007)

log SFR/M. [yr—1]




2 Rk E R HIER A (star forming galaxy main sequence)
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2 Rk E R HIER A (star forming galaxy main sequence)
Secular’ZEELZ L TWS(EAEAFETIILLY) 2 R EE A
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7 gy @
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typical uncertainty &
0.1 L1 | [ |
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Genzel et al. (2012)
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2012; Magnelli et al. 2012).
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Schmidt-Kennicutt law

SR DA AZEZEZERETAHLIZKY, BUEBY-YDARE
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HYSchmidt-Kennicutt lawéL THIS 3.
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Schmidt-Kennicutt law

S-K lawH\RI DI, EHREE(Hi + H,))ESFROF E D FHES.

''''''''''''''''''''''''
L MS1 (Kennicutt et al. 2007) - Apertures A
- @ M5 (Schuster et al. 2007), NGC 4736 and NGC 5055 (Wong & Blitz 2002), and
NGC 6946 (Crosthwaite & Turner 2007) - Radial profiles A
2 __ # Mon-starburst spirals (Kennicutt 1998b) - Global A
L A Starburst galaxies (Kennicutt 1998b) - Global A A A
- © LSB galaxies (Wyder et al, 2009) - Global Aﬁ A
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log [Zgep (Mg pc?Gyr=T)]
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Kennicutt & Evans (2012)
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3.4 Emission/absorption line physics

H,0 maser (22 GHz; 7 > 0.5)

_NETDz> 0.5 H B
Barvainis & Antonucci (2005): SDSS J08043+3607 @ z = 0.66
Violette Impellizzeri et al. (2008): MG J0414+0534 (@ 7 = 2.64
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100 ml:Eff;zlsblerg_ z =2.64 (Iensed: factor 35)
| 104 L (lens-corrected)

2 -

o
T

N

N

Flux density (mJy)

e+ n(H,) > 107 cm3

I EVLA | T7>300 K
M _ AGNIRIZ(CERR? (B&
Ofig HHNTD UM

-r | 1 | 1 | | 1
-800 -600 -400 =200 0 200 400 600 800
Velocity (km s~7)

j—y

o

RS : peak 3 mJy (z = 2.64) Tlensing factor 35
(Violette Impellizzeri et al. 2008) — 0.1 mJy/hS A,



NH, lines (23.7 GHz; z > 0.5)

FELR(TBHTHL
= IR EAINF L.

BHHI: z=0.9MDlensed quasar (Henkel
et al. 2008)

SESELZEEER~DFHHER
= FEREARESD.

High-z8RAIDISMD I HERELHTA—J L
BYU5%.

R DR [T E =L TR D continuum level
ES/NTHRZES. Continuum ~ 1 Jy (quasar),
SN =100 — 10 mJyHh L E.
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3.5 Continuum
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@ 10§

Free-free

0.1
0.01

Condon (1992)
HFEREHMRO O /O0MNVES = ZERTEED.

ZOFRADT=HIZIE, BLY (> 103 cm3) ISMEE TDfree-free
WINEEEFERDBERHBDT v>15/(1+7) GHzHBEZELL.




3.5 Continuum

oq [T [T [T [T T ]
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_ Hunt et al. (2005) .
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Hirashita (2010)



10 GHz (observed) [#JY]
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3.5 Continuum

RAREFRNAEDERRIIZDULNT, FIR-radio correlation (g,
=2.64)ZREL T, BRI $1.4 GHzZEROHT=E (Murphy
2009).
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3.6 NERER AN RS8R A 2 R BA D #3 ELE
H RN EERML D — X D8 ) E83H

AR TIE, SR> TUOVEWA R, HAWNITHRADZUE
WERIDOBEDGREB A ZELT, QSORINEE = O ELAIA NS
hTLhA.
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3.4 RATTIC ACHE

H A ERITE 7T — X D ER ] o) &R Al

AR TIE, SR> TUOVEWA R, HAWNITHRADZUE
;:ﬁﬁ;ﬁa)ﬁ?wt:m:ﬂ HiEELT, QSORUNHER 2 DEAHAH S
TUL\3.

05 o §

Quasar

Observer

BFIZKZRORBFENZLEDIEdamped Lyman o systems
(DgAs)tL'C BRISh, REOBEXREBAIDHELEEZZONT
AV}




HRANXEHGEITT—X DRI DR A

§ S
O39S

AL, CNLDRIEHR)YF T, BEERBETHSZ LN A
SN TLVS(e.g., Ledoux et al. 2003).

Observer

F1=, DLAIZ/NESWRT— )L TOFHO KR IERED /AT —
ARINIVEREET 5T70—T THH 5.



HRANXEHGEITT—X DRI DR A

§ &
05 ¢ 95

AL, CNLDRIEHR)YF T, BEERBETHSZ LN A
SN TLVS(e.g., Ledoux et al. 2003).

Observer

F1=, DLAIZ/NESWRT— )L TOFHO KR IERED /AT —
ARINIVEREET 5T70—T THH 5.

LHL, optical UVAR—X TOERAIZIE R E N REL H 5!



HRANXEHGEITT—X DRI DR A

0 50, o SO

Quasar Observer

BRIIBIERREBRHELEZVDOEDS, EEICEIVEEEDY
ATLIE, ERI——D o DS EIEEITHRTEILTL

FUW, TLZERADEL I3V hLRNATLES(Viadilo &

Péroux 2005).




HRANXEHGEITT—X DRI DR A

Quasar

Y —— S &

Observer

Péroux 2005).

B2 TR RERHELEVDOER, EEICEITEREDY
ATLIE, BRI——hIoDMHZEIEEITRGEALLTL
FW, ZEFLRADELIIaVMLRNTLES(Viadilo &

CO&IGEEVEZEEDORIEIEDDREFER I E

L5 E

BI CHAHRREMEDELY, DFEYVESICHAHBRAILI-LRTH

YU, FEOERHEZEET H-OICKENICEE.




HRANXEHGEITT—X DRI DR A

0 °0g > SOE

Quasar Observer

BRITRIRERERHLEVDOEN, FEICELVEEEDY
ATLIE, BRIT——DI o OMSZIERITFHEGEIELTL
FUW, TLZERADEL I3V hLRNATLES(Viadilo &
Péroux 2005).

COIILTEVVEEFEEDRIIZVDERVERBNAELSHE
B CHARIEEENTL, DEYESICEALANGAL-LVRTH
YU, FHODEMHEZEET H-OHICKENICEE.

B CO&SLRR AT RIEHANTHD!



HRANXEHGEITT—X DRI DR A

0 50, > SO

Quasar Observer

COHEMMIEEZT ESRRIRT HH?




HRANXEHGEITT—X DRI DR A

0905 99

Quasar Observer

COHEMMIEEZT ESRRIRT HH?
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AIfR/UVIRIR 2 DERIICLE R THEAG A
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2. BTEBHINSVOT, EEICHBEOEVRETEHEAM
A gE.
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Quasar
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HlZTAIL, SoIZEZ<{OMEBMERZSIEHT LM TES.
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fl: 2==/\AB—DETIL (cf. F ESADEE, BRSAFHN)
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