Zijeme daldiu revoluciu v astrofyzike?

Norbert Werner



Revolucia pred 101 rokmi

FINDS SPIRAL NEBULAE \

ARE STELLAR SYSTEMS

Dr. Hubbell Confirms View That
They Are “Island Universes’
Similar to Our Own.

WASHINGTON, . Nov. 22 —-Confirma-
tion of the view that the spiral ndbulse,
which appear In the heavens as whirl-

ing clouds, are in reality distant stellar

systems, or ‘island wuniverses,’”” has
been obtalined by Dr. Edwin Hubbell of
the Carnegie Institution’'s Mount Wilson
observatory., through investigations car-
ried out with the observatory’'s powerful
telescopes.

The number of spiral nebulae, the ob-
servatory officials have reported to the

institution, is very great, amounting to
hundreds of thousands, and their ap-
parent sizes range from small objects,
almost star-llke {n character, to the
great rebulae In Andromeda, which ex-
tends acroes an angle some 8 degrees in
the heavens, about six times e dla-
meter of the full moon.

‘“The investigations of Dr. Hubbell

were made photographically with the
60-inch and 100-inch reflectors of the
Mount Wilson observatory,”” the report
said, ‘“‘the extreme faintness of the stars
under cxamination making necessary the
use of these great telescopes. The re-
volving power of these Iinstruments
breaks up the outer portions of the
nebulae into swarms of stars, which
may be studied individually and com-
pared with those in our own systeni.

- “From an investigation of the photo-

graphs thirty-six variable stars of the
type referred to, known as Cepheid
variables, were discovered in the two
spirals, Andromeda and No. 33. of
Messier's great catalogue of nebulae.
The study of the periods of these stars
and the application of the relationship
between length of period and intrinsic
brightness at oncc provided the means
of determining the distances of these
objects.

‘“The results are striking in thelr con-
firmation of the view that these spiral
nebulae are distant stellar systems.
They are found to be about ten times
as far away as the small NMagelianic
cloud, or at a distance of the order of
1,000,000 light years. This means that
light traveling at the rate of 186,000
miles a second has required g milllon
years to reach us from these nebulae
and that we are observing them by light
which left them 1in the Pliocene age
upon the earth.

“With a knowledge of the distances
nf these nebulae we find for their
diameters 45,000 light years for the
Andromeda mebulae and 15,000 light
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vears for Messier 33. | 'The'ao' quanﬂ- :
ties, a8 well as the masses and densl--
ties of the systems, are quite ¢ :

parable with the corresponding
for our local system of stars.'

FUNDS FOR SCHENCK HOU

William C. Redfield Says It \
Built of Timbers of Old 8hlp, -

William C.r Redfield, formerly Secre-
tary of Commerce and now the Presli-
dent of the Netherland-America Founda-
tion, 17 East Forty-second Street, was
one of the many who were interested
in the news printed in yesterday's
Tmves that an offer had been submittéd

to Murray Hulbert, President of thée
Board of Aldermen, to sell to the city
for $10.000 the ola Schenck homestead
at Mill Basin, Brooklyn. which is_be-
lieved to be the oldest house in New
York City.

Mr. Redfield, In a letter to Mr. Hul-
bert yesterday., said that the Schenck
house was built out of the timbers of
an ancient ship. The o0ld beams are
visible and the knees of the old wvessel
still support the upper floors,

‘1 earnestly hope that funds meay be
made available, in order that this ex-
ceptional landmark of our city’s history
may be preserved,”” wrote Mr. Redfleld.
Mrs, Redfield is connected by marriagse

with the Schenck family.
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Prelom 20. a 21. storocCia

* Prave objavene zrychlené rozpinanie vesmiru

* Najhlbsie pozorovanie vesmiru bol Hubble Deep Field a
najvzdialenejsia galaxia mala Ccerveny posun z = 5.6

* Hubblova konstanta zmerana s presnostou lepsou ako 10%
(Ho= 717 km s' Mpc™)

* Objav prvych exoplanet

* Vypustene revolucné rontgenove vesmirne dalekohlady
Chandra a XMM-Newton
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- Obrie Cierne diery uz kratko
~ po velkom tresku!

Chandra

-

Chandra & JWST# *



Prekvapivy objav malych Cervenych bodiek

CEERS 14488
z=4.75

NGDEEP 2122
z=6.70

PRIMER-COS 29798
z=6.52

CEERS 20320
z=5.77

JADES 11865
Z=75i

PRIMER-COS 30525
z=6.10

CEERS 7902
z=6.99

JADES 9186
z=4.99

PRIMER-UDS 38096
Zz=6.28

NGDEEP 755
z=4.75

JADES 16568
Zz=6.16

PRIMER-UDS 4396
z=5.83

.

NGDEEP 4231
z=8.92

PRIMER-COS 10539
z=7.48

PRIMER-UDS 17818
z=6.40




Early route

a Planck

b BBN+BAO

¢ WMAP+BAO
d ACTPol+BAO
e SPT-SZ+BAO

Late route

f SHOES g HOLICOW
h STRIDES i TRGB 1
j TRGB2 k Miras
|l Masers m SBF




Kozmicke mikrovinné pozadie z druzice Planck




Spektrum kozmického mikrovinneho pozadia
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Indirect measurements ﬂat ACDB«/I Direct measurements

BAO+Ilensing+BBN

' .




Type 1a Supemovac > redshift(z) _
Rebrik kozmologickych
vzdialenosti
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Cepheids — Type Ia Supernovae ]
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SHOES: ~300 supernov typu la vo vzdialenosti
Z < 0.15 dovoluje meranie Hos chybou 1.9%

SN la kalibrované pomocou cefeid
Ho=74.03%+1.42



Indirect measurements ﬂat ACDhi Direct measurements

BAO+lensing+BBN
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N4258 JWST N= 107 SD=0.160 N5584 JWST N= 214 SD=0.170

m,; (Vega mag)
m;; (Vega mag)
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N5468 JWST N= 112 SD=0.227 N1448 JWST N= 76 SD=0.168
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The expansion rate of the Universe today
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- The Hubble constant Hg

Kriza v kozmologii?

HKP B CMB
Y Distance Ladder
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“The Tension”
1 in 3.5 million

chance it’s
just statistics
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Baryonicke akustick




Baryonicke akusticke oscilacie

Galaxy map 3.8 billion years ago Galaxy map 5.5 billion years ago CMB 13.7 billion years ago




Baryonicke akusticke oscilacie
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Is the dark energy evolving?
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Is the dark energy evolving?
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IT’S VERY NICE OF YOU ALL

TO TRY AND HELP, BUT I'™M
FRAID THIS ISN'T THE TYPE OF
DARK ENERGY I'M LOOKING FOR.
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Astrofyzika o 25 rokov?

Predpovede:

* Problem Hubblove] konstanty bude vyrieseny

* O temnej energii budeme vediet viac, ale bude stale zahadou
- Rast giernych dier preskimame pomocou gravitaénych vin

» Spozname prve exoplanéty so znamkami zivota

» Astrofyzici, druZice, a pristroje z CR vyznamne prispeju k
posunu nasho poznania
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