2024 Summer SKA-Korea Workshop Discussion

(S EF, 2024.07.25 - 26)

Day 1 - Presentations
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(2) 14:20 - 14:35 (C): &t =5 (& 3l H & 1) Faraday Rotation Observed in Active Galactic

Nuclei: Applications in the SKA Era

M87 Jet collimation inside the Bondi radius - pressure profile (alpha)

Why SKA (> high sensitivity)? - detailed polarisation structures, jet collimations for
other various AGNs

Looking for signatures of internal Faraday rotation; Faraday Screen = Synchrotron
emitting source

Studying the origin of edge-brightening in AGN jets (global VLBI alliance - high
sensitivity & angular resolution: clear edge-brightening is more visible

(% s =,8 3 3): Faraday tomography, a new method to investigate the comic
magnetism would be one of the intriguing research topic using the high-resolution
observations using SKA


https://drive.google.com/file/d/1OE1ijD4nIfmB-92gfg4F9kGVTLuE8z25/view?usp=drive_link

(Hyesung Kang) Regarding the origin of edge-brightening: Is it possible to imagine a
hollow geometry for jets ? If CR electrons and magnetic turbulence are concentrated
in the shear layer between the jet flow and the surrounding region?

-> (Jongho Park) Thank you very much for your question. There are broadly two
possible scenarios suggested for the edge-brightened jet morphology. 1. The edges
appear brighter than the central region due to a velocity stratification within the jet.
Some people believe that the edges should be slower than the central axis due to the
interaction (friction) between the jet and the ambient medium. 2. The edges are
brighter than the central layer due to higher synchrotron emissivity at the edges.
Recent high-resolution 3D GRMHD simulations have suggested that there are more
synchrotron emitting particles located at the edges than the central region. It may be
too lengthy to explain the mechanism in detail here, but is primarily related to the
magnetic reconnection occurring in the accretion disk. Also, there could be more
effective particle acceleration occurring at the jet edges due to magnetic
reconnection and velocity shear between the jet and the ambient medium as you
suggested. Please take a look at our paper currently under review by ApJ Letters for
more details
(https://www.dropbox.com/scl/fi/0dpyfdsmvmvdt9tpfnnoa/124805_0_merged_pdf 71
59511_sg57kg.pdf?rikey=9zojdlgwqrsdplrdab59zztf3&st=0t5xs9d3&dI=0)

(3) 14:35 - 14:50 (C): Jeff Hodgson (Al & CH & 1) QUOKKAS in the SKA era

e Cosmological Quasar Observations on the KVN from Korea to Australia (and South
Africa/Spain)

e More complete Hubble diagram, effect measurement of HO and cosmological
distances based on the precise size measurements - high resolution and cadence
are required
Using SKA, HO_cal, similar angular resolution, but much improved sensitivity
ref: David Fernandez Gil et al. accepted: extended study with the same datasets
(astrogeo) is feasible (2t & &)

o (EEZHM)EZ UE

o gH:
Session 2

Chair: 280 (2045t 1)

(1) 15:20 - 16:05 (l): 2 =3t (KAIST) VLBI: Receiver System
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OHHI Lt
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e VLBI - (super)heterodyne ==410|, 2=0tHd= A5 & dHE &S =0t 0|2
(UAM)CIXE H&t0l =5 S=/HE + Spectrometer - =101l [ E JI=
e (0l Al - Event Horizon Telescope VLBI, SPT VLBI receiver
o UM II=O L (ALMA- L0 X 22
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o (2tZ &) bolometric =410 & BH& 2=0| Jts8HXI?
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=0l...). Bt radiometer equation@ 2= 0|20t XN &2 2& 2| 2 &}

ZELICH SAl HI=xe dlete X, AN JIJIE UE el ZE0| ALMX K.
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(2) 16:05 - 16:50 (I): S M &t (st=& = H 7 &) VLBI: Correlator
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Chair: &
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(1) 17:00 -17:15 (C): 0| & (E=H&t 1)) EVN 5 GHz e-VLBI observations of SN 2023ixf
in M101

J|ve01| /\-I =2 &t Transient & X OE'? =od (e Mt A1) SN 2023ixf
202 S 10GHz (| Al 2=, 412 5 5GHzH A2 2= X2 24 (EVN) - RNAAS
(Deokhyeong Lee et al, 2024, Res. Notes AAS 8 121)
Non detection, but flux upper limit2 0l 23 M Mass-loss rate Hl &, constrain 6t Xl =
I==k13
(&f53): CASAZ X celdt= 20| noiseJP 2 0l%

o HH:AIPSH M= & noise &=

(2) 17:15 -18:00 (I): 2+ B Xl (=& i & 1) SKA science data challenge 3b (SDC3b)

EoR (Epoch of Reionization) 21-cm line intensity mapping2 =& imaging
sensitivityS 2 7 5t7| HEZ 0l O & XI 2, power spectrum= 2= AUHEZ &L
A redshift ZA UM L&t lineS2 A+ high-zO0 A S8 =4 22X, low-z&2
JIHA Ol25HE
CMB: monopole 0| &8t 8 S X QI 2t = (strong signal, isotropy) - dipole 0| & &t &=
(anisotropy) large H Il bubble
KorSDC 3a team - foreground 2 &= 20 L= A (Milky Way S 2| & &f): Point
source removal + primary-beam correction + deconvolution + smoothing + ICA
Himalaya team: Point source removal + smoothing + PCA (foreground 2 0 &) ->
imaging2 £ H II bubbletX| &3
KorSDC 3b = H: reionization processE Z85t= E &2 inferenceE 2= A
o dlol E1. 2D power spectrum images (no foreground interference)
o https://github.com/21cmFAST/21cmEMU
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o EE:0I01E HEUA CHHILF 22 CloH ot =2l point source S &1L =2
2Z I3 eIt E0l= XS HEAIA A Y
o (F==)LOFAR S X2 =2 AN H=oHN LHSH 2O H/E AU E S2
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(3) 18:00 - 18:15 (C): David Parkinson (&= & & & -2 &) Cross-correlations of the

Evolutionary Map of the Universe with other extragalactic survey data

Using the ASKAP-EMU data: all-sky radio survey (800-1088 MHz) with 10 arcsec of

resolutions
Statistics and correlations for cosmology - looking at distribution of galaxies through

displacement field (not redshifts, as it is projected)

EMU angular power spectra can be fit well by the theoretical prediction, but not
enough + DES cross-correlation - constrain the distribution of N(z)

a redshift distribution that peaks at a much higher redshift than current simulations

(Jeff): Considering the fact that radio galaxies could trace AGN activities, the number

count function in this study might be affected?
o E8: depending on the flux limit and modeling - how to deal with the faint

sources etc.

Day 2 - Discussions

Chair: 2Kl (MSCHSH W)
SKA-Korea website: https://ska.kasi.re.kr/
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m  Membership will grant exclusive access to the SKA-telescopes.
m Korean researchers will be able to tackle some of the most
fundamental scientific questions.
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(E=SH)AIEXE =5 2o Mot X2
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o &= SKA communityl] 72 M2 -50% M= o4&, N SOt oA (Z2
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IT/data scientist/astronomer 2t 2 &St H| 20| 2 2.

SRC 012/2] J|= & : GPU correlator/spectrometer (KASI & 2tJ| Z1&), wideband
ADC, etc.

(2) Group 2: VtsfHA 2 o 2= T2 ) Y
H

&8 (Low-frequency (few GHz) VLBI, AGN-HI gas),

2 Hl (SKA-VLBI, binary blackhole, high-z 7 0| Al), =8 = (SKA-VLBI,
high-z AGN jet, jet =2 JtA 2L, binary blackhole), 2 X| &l (Zeeman effect
in star-forming regions), ®§ 2~ A (AGN jet), O|J| & (nearby galaxies HI),
Ol & J| (23t diffuse emission detection, magnetism), 2 Ei & (dwarf galaxy
HI), Ol & == (cluster simulation1t gas 2= HlwW), 0|25 (2ot =8 2 X%,
ASKAP & MW data, 2ot &= 01l 2/ &t radio bridge)

SKA-VLBI; J|Z10t Z2|& AIAE 2R..?

A& =01 SKA precursor ; MeerKAT, MW, ASKAP

SKAO working group & O Xt? S{Ct.

SKA-VLBI workshop?
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(4) Group 3-2: SDC3b

Minji planned to generate sim
o But she doesn’t have enough time
Worried about photon conservation option in 21CMFAST
o Not very accurate in defaults setting
o path integration - reduce width makes accurate but increases time
o Jaehong doesn’t have enough time
Check details of setting for sim - then Minji + Dahee can run
2D power spectrum
Worried about projecting into cylindrical coordinates
o bandwidth issue - difficulty projecting onto plane
o sensitivity as a function of redshift
Need to make sure we don’t include things twice
21cmEMU

window function effect along frequency direction -> either in error budget or in
analysis? -> ask SDC team!

workload:

21cmFAST or C2Ray? -> we are more familiar to 21cmFAST (MJ, DH)

A converged MCMC chain with 8D parameter space exists (Jaehong)

We can use it for sampling within the chain’s area

Box size: 700Mpc (8x8 deg”2)

Noise-related issue (contact HI)
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