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A useful representation of the source
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Important relation betweem avhich just
reflects mass conservation

The 1st Friedmann eq. can now be written in the form (known as Hubble relation):

The main Cosmological parameters that we seek to determili G
IN order to define the Cosmic Dynamics aitdo, *mY, kY ‘wY
, W(2)
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Typela Supernovae (SNe la) result from explosion of White Dwarf having accreted mass from'e
companion star, beyond the critical Chandrasekhar lindil(4 Vo).

In 1998 two teams (Perlmutter, Riess) found that distant SNla are dimmer than expecte

fact interpreted as being due to an accelerated expansion of the Universe. Ever since the

accumulation of data and better understanding of systematics confirm constantly this
Interpretation.
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Cepheid: m-M (mag)

A COMPREHENSIVE MEASUREMENT OF H, FrRoM SHOES

Riess et al. 2022
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Plionis et al. 2011

Importantobservation:
the largest differences
between models occur at
7>2

11t would be ideal to have tracers of the Hubble expansion that go dee
than z=2



Severe Problem:Degeneracies of Cosmological parameters

——-w=-1, Q_=0.31
wo=—1, w;=.3, Q,=0.29 Important observations:

— —Wo=—9, w;=.3, 0,=0.25 (1)the largest differences
—w=-.9, 0_=0.27

petween models occur at z>1-!
2, and
(2) Necessary to break
degeneracies (eg., estimating
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To break degeneracies It Is necessary to join different Cosmological Probes in orc
get useful constraints on parameters:

Degenerate Solutions to Observations Non-Degenerate Solutions to Observations
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Hightz probes & effect of Grav.Lensing

Extensive
Monte-Carlo
Simulations to test
methodology

Plionis et al. 2011

(eg., Holz & Wald 1998 Holz & Linder 2005 Brouzakis& Tetradis 2008. Assuminga
RobertsonWalkerbackgroundsuperimposing locallyinhomogeneousiniverseand taking
Into accountboth strongand weaklensingeffects, resultsin a magnificationdistribution of
a singlesourceover different paths which is non-GaussianThe magnificationprobability
density function PE») resemblesa log-normal distribution with >=0 (mean flux over all
possibledifferent pathsis conservedsincephoton numbersare unaffectedby lensing) with
the modeshiftedtowardsthe de-magnifiedregimewith alongtail to high magnification

Thus most sources will be gieagnified, inducing an apparently enhanced accelerated expansic

few will be highly magnified.
.



A NEW H(z) TRACER

GRECELA TIN«Collaboration

INAOE, Aristotle Univ., Academy of Athens, Obs. of Hawai, ESO
(collaborators:lerlevich; R, Terlevich; E., Plionis; M. Basilakes,'S., Bressoll
Melnick J.; Telles,"E s Chave?) R.

Two basicinecesslities imake the use-ofla new H(z) tracer a
Important task:

(@) Consistency check ofithe:Cosmological resulis based o
on one class . of higz tracer (SNia).
(b) The need to:gomuch deeper inredshnift in order to-brea
degeneracies between!different Bk models.



A NEW H(z) TRACE

Ourapproachisto useHllgalaxiegcompactgalaxieswith massiveburst of
SF,generated by the formation of { { / foumd:-in dwarf irregulars and
dominating total L) and their local counterpartsGiant Hll regions Optical
spectradominatedby strong Balmerlines, producedby gasionizedby the
massiveSSCThe Higherthe Starcluster mass,largerthe No of ionizing” .
larger the motions of the gas)T > Tight correlation between and

stellarvelocitydispersion, (Melnick& Terlevich1981 Melnicket al. 1988
2000.

NOAO/IRAF V2.12.2a-EXPORT elias@kleopatra Sun 16:12:50 05-Dec-201
[MRK1400_1 _05f.fits]: MRK1400_1 4800. ap:1 beam: A3 W q. . W@ T B & g b h 7
- log L(HB) = ( 4.97+0.10)log o(HB)+ (33.26+0.15)
- r =096, rms = 0.234, N = 92, Hy = 73.9 km s™' Mpc™'

—~
1
n
o
=
L)
~
—~
L8
I
fg
ot
o
{0

[Ol11] 5007

= [OlII] 4959




HIl Galaxies = The youngest and most massive SSC

1. Selected from spec -surveys by strong
narrow emission lines with EW( HG) >
0 r E W( U a0 ] SO
upper age - limit (~ 5Myr), and limited
contamination by an older stellar

population.

2. compact size to reduce inter - cluster

dynamics.

Thus luminosity of HIlI galaxies is almost From SB99+Salpeter IMF for

completely dominated by the young burst instantaneous burst
they are larger version s of the giant Hll
regions found in outer regions of late spirals

The observed properties of HIIG and GHIIR are those of a very
young Super Stellar Cluster (SSC) with almost no parent - galaxy
contamination




o Glant Hll regions

Palomar

NGC 604 in Galaxy M33

The Tarantula Nebula (VLT KUEYEN + FORS2 " ’
¢ farantuia Nebua ( 1 ) Hubble Space Telescope - Wide Field Planetary Camera 2

ESO PR Photo 05a/00 (8 February 2000) © European Southern Observator

PRC96-27 - ST Scl OPO - August 7, 1996 - Hui Yang (U.IL) and NASA

30 Doradus: Prototype
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HIl Galaxies: Loyz sample

We select from the spectroscopic DR7 SDSS catalogue within
Their characteristicsar© 2 YLIJI OO0 X oA GK fF NBHS |7 T ThézEléamsampler
after excluding peculiar line profiles, double lines, or rotationally broaden lines is 92 HIl galaxie

Telescopes used:
Subaru 8m; VLT 8m, Keck 10m

1074806 +193148_Hb_FWHM
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The ksigma relation for HIIG and GHIIR
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Methodology to Estimate Ho

% Determinethe slopeof the [ 0 |- Idistanceindicator, usingthe Hll galaxy
sample

¥ Determine the intercept of the relation (the zeropoint) using the local
calibration anchor' GiantHIllregionsample+ Cepheids. TRGRIistances

¥ Usea .2 minimizationprocedureto find which value of Ho minimizesthe
difference between the HIl galaxyluminosities predicted from the derived

[ o0 | Irelation,andthoseestimatedfrom the | Jfluxandthe distancebased
onagridof Hovalues
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IstApplication Lowz HII IFestimation

Measuring d

O? solution




