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- Cosmic Dawn and Reionisation
- Dark Matter and Astroparticle Physics
- Gravity and gravitational radiation
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«w Product Disclosure Statement

Fundamental Physics with the SKA
- a summary

* This is presented by someone who does not fully understand, or is
working on, most of what is being talked about!

*| am biased

* This is incomplete... mostly..

*|t’s brief...
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- Otandard models

Standard Model of Elementary Particles

Acceweraied Bgpansion of the Uiniverse
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Both are very successful

Both make testable predictions

Both have parameters determined by experiment and not theory
Both require (maybe the same) new ideas/physics to be complete
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«n lesting predictions

1979: Sancisi & Allen 1997 Swaters et al
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«n lesting predictions
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Testing predictions

Dark Energy
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«n lesting predictions
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Calorimetr
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Testing predictions

Dark matter decaying
1fter recombination rmght
impact thermal history

Possibilities for exotic

energy injecton

DM anmhllmtaon/dccny
Furlanetto+ 2006
Valdes+ 2007

Excited DM relaxation
Finkbeiner+ 2008

Evaporating primedial BH
Mack+ 2008

Cosmic string wakes
Brandenburger+ 2010

primordial magnetic fields
Shiraishi & Tashiro
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ICRAR BIG UﬂkﬂOWﬂS
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Einstein-Dilaton-

Gauss-Bonnet Cascading gravity

Strings & Branes

DGP
2T gravity
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BIG Unknowns
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BIG Unknowns

(incomplete) DM candidate list in the SKA perspective

Axion-like particies

> SKA can consli
parameter space probing pulsar
“Fuzzy” Dark magretars
Matter

M
A

1022 gV

1 GeV 1 TeV

..‘”; f’ vll‘;
Weakly interacting massive
('l "‘Ih:r 4 "‘" : "“:-:l’j (‘rj I’S : - - g -~
Ll S harticles (WIMPS)
e.q. lightest neutralino state in
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MSSM

> SKA will provide strong
contraints on radio emission
from leptonic final states

y Gamma-rays
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101° GeV
(10 g)

1057 GeV
(10% g)

Primordial black holes
(PBHS)

many constraints from
lensing, wide binaries,
Galactic disk stability
became less popular after
MACHO

pr(;)lC(_;t \ )

. SKA can provide strong
constraints on the presence

of a population of heavy
PBHs (GHz radio emission

due to accretion of gas in
the inner Galaxy)
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BIG Unknowns
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Synergy
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e OYNErgy
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Many more modes
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The case for radio-optical cosmicshear
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Known Unknowns - rare stuff

«~r population
Tripling the nown pulsar pO|

pulsars and 1500 MSPs,

SKA | expect to find: 9000 Ordinary

¢ which 100 relativistic binaries

Required ime On SKY
= 65 days on SKA1-LOW ana >= 130 days on SKA1-MID
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—  Known Unknowns - rare stuff

Radiation
Beam

Radiation
Beam

“singularity”

Observing non-violent non-locality in a binary
system
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«w 1hiNgs learned

* The return of the Primordial
BHs as a TESTABLE DM
candidate

* The possibility of macro
quantum gravity physics and
TEST .

* The need for, and value of, W & o s Radio Telescope (MRT)

- Pefe! rye of Bm-D Eas
synergetic approaches ™= %

* The worth of cross-
community meetings
* More theory - not

telescopes?

* Mauritius has/had a radio
telescope and a radio
astronomy heritage
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) The SKA and us

*  Project vs Facility
*  fransients vs statistics




ICRAR The SKA aﬂd US

*  Project vs Facility
*  transients vs statistics
*  The need for cross-
community engagement TEN
*  SKA construction shortfall N N
* the LHC model

{ ERIDANUS

Exascale Research Infrastructure for Data in
Asian-Pacific astroNonomy Using the SKA

Advanced European Network of E-infrastructures
for Astronomy with the SKA
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*  Project vs Facility
*  transients vs statistics
*  The need for cross-
community engagement
*  SKA construction shortfall
* the LHC model
* Do we need to wait 20
years?
*  the strength of the
pathfinders and
precursors

wn  1he SKA and us




The SKA and us

*  Project vs Facility
* transients vs statistics
*  The need for cross-
community engagement

*  SKA construction shortfall

*  the LHC model e

* Do we need to wait 20
years?

*  the strength of the
pathfinders and
Precursors

*  We need to be designers
and builders - not just users
- and that goes for all
players!
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Mauritius - Flic-en-Flac
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