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Rationale

e W catosci powstaje wrazenie, ze dzieje chrzescijanstwa
w ostatnich 400 latach byty nieustanng walka obronng,

w ktorej krok po kroku odstepowano od kolejnych
twierdzen wiary i teologii.

e Trudno jest jednak unikng¢ wrazenia, ze powoli cofamy
sie w pustke i ze nadejdzie chwila, w ktorej caty obszar
Pisma i wiary zostanie zajety przez rozum,
niepozwalajacy im na dalsze trwanie.

Kard. J. Ratzinger, Na poczatku Bog stworzyt...
Cztery kazania o stworzeniu i upadku.
Konsekwencje wiary w stworzenie.




Stworzyc¢ swiat?
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Stworzyc¢ swiat?

1. Stonce
2. Zlemia
3. Drzewo
4. Dom

5. Cztowiek
6. Chmurka
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,2UJproszczona opowiesc

Na poczatku Bog stworzyt niebo | ziemie.
Ziemia zas byta beztadem | pustkowiem:
clemnosc byta nad powierzchnig bezmiaru waod,
a wicher potezny wiat nad wodami.

Witedy Bog rzekt. «Niechaj sie stanie swiattoscC!»
| stata sie swiattosc.

Bog widzac, ze Swiattosc jest dobra,
oddzielit jg od ciemnosci.

Arras z Gerony



,2Uproszczona opowiesc” /0

stworzyt niebo | ziemie, (?)
clemnosSc nad gtebinami, (?)
wicher potezny nad wodami (?)




,2Uproszczona opowiesc” /1

«Niechaj sie stanie
swiattosc!» SR
| stata sie $wiatto$c.\ . 48
Bog zobaczyt, oo,
Zze swiattosc
jest dobra,

Ja
od ciemnosci.




,2Uproszczona opowiesc” /2
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Bog oddzielit wody
pod sklepieniem
od wod ponad

sklepieniem




,un racconto sempllflcato’ /3

«Niechaj zbiorg sie wody
spod nieba | sie ukaze
powierzchnia sucha!»

Bog nazwat te powierzchnie | il ="
ziemig, a zbiorowiska wod| |
nazwat morzem.

| zobaczyt Bog, ze byty
dobre.
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,Uproszczona opowiastka”

Pierwsze to opowiadanie, bardziej teologiczne i
abstrakcyjne, nalezy zestawi¢ z drugim (Rdz 2,4-25),
bardziej obrazowym | konkretnym. Ramy "tygodnia
pracy”, w jakie jest ono ujete, majg za zadanie
uzasadni¢ obowigzek swietowania szabatu (por. Wj
20,8.11). W prostej szacie literackiej tego opisu
otrzymujemy donioste pouczenie: odwieczny i
niezalezny od materii Bog jest bezwzglednym
poczatkiem catego stworzenia, ktore jako pochodzgce
od Stworcy jest dobre, a czlowiek - jedyny w swiecie
widzialnym - nosi na sobie podobienstwo do Boga.

© Wydawnictwo Pallotiinum w Poznaniu, 2003




4. Atom _
3. Nukleosynteza
—' 2. Promieniowanie tla
M\ Czgstki ,,elementarne’

,,Flzyka” f2 Natura (materia)




,/A-tomos, elektron, jadro, ...
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Opowie

S¢ ,doktadna”
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Proton, neutron...

|sospin=1/2

Mass m=939.56563 £0.00028 MeV (a bit more than proton)
Electric momentum D< 12x10-%¢ ecm

Magnetic momentum m= -1,91304275+0,000000456 uB
Electric charge g=(-0,4+1,1)x102" e (read: zero!)

Lifetime t=888,65 = 3,5 s (= academic quarter!)




Opowiesc ,doktadna”

LEPTONS SPIN =1/2 QUARKS SPIN =1/2
FLavor A ELECIRIC piavom MASS  FLECHRIC
Ve < 7x10® 0 u ~0.003 2/3
e 0.000511 -1 d ~0.006 -1/3
Vi < 0.0003 0 c 1.5 2/3
w 0.106 -1 S ~0.1 -1/3
Vo <0.03 0 t 170 2/3
T 1.7771 -1 b 4.7 -1/3

Masy lekkich kwarkdw sg znane z niepewnoscig 50% !

Najlepsze oszacowania sg nastepujgce :

1/2(m,+my)=4.2 MeV/c?; 1.5<m <5 MeV/c?; 5<m<9 MeV/c?

a dla kwarkéw dziwnych m=0.105+0.033 GeV/c? [Manohor 2002]

Kwarki sg wiec zupetnie lekkimi czgstkami: kwark gorny jest tylko 6 razy ciezszy od elektronu

Zrodto danych: Physical Review D, Particles and Fields, Vol. 66, No. 1, 1 July 2002.

Tabela: CERN




Synteza jgdrowa: wodor — hel

. Massa nucleo < . .Massa nuclei
risultante iniziali

e=dm - ¢

Energia Cinetica > Repul

liberazione di e

H—He to jedna z reakcji zachodzgcych w Stoncu ( i innych gwiazdach).

Kolejne reakcje to synteza jader wegla, tlenu, siarki, az do zelaza.

Aby powstaty jgdra ciezsze niz zelazo, np. ztoto lub uran, gwiazda musi przygasngc
| zapasc sie: pod ogromnymi cisnieniami mogg powstac jgdra ciezkie.

Ponowne wyzwolenie sie energii powoduje wybuch gwiazdy i ,rozsianie”
wytworzonych pierwiastkow w kosmosie: tak powstat Uktad Stoneczny




Rozszczepienie jadra (np. uranu)




Hubble (1929): galaxies red-shift |
= expanding Universe |

& * -4 _ ¢
,Gtebokie pole” teleskopu ,Hubble”:
najdalsze galaktyki
(odlegte 13 mid lat Swietinych)




Rozszerzanie sie Wszechswiata
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Hubble Deep Field
Hubble Space Telescope - WFPC2

PRCBE-Da -« 5T Sl 00 - Jenuary 15, 1895 « A Willanss (5T Scl). NASA




Obserwatorium radioastronomiczne
w Piwnicach k. Torunia




Promieniowanie mikrofalowe

Forming of
the galaxies

Matezenie wezgledne

1s
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Evolution of the temperature of the Universe
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Stygniecie Wszechswiata

Forming of
the galaXieS *'. = ~:3 Todav
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via. Il tempo totale impiegato dall’universo per passare da 100
milioni di gradi a 3 000 °K (ossia al punto in cui i materiali
costitutivi dell’'universo stavano appena cominciando a diven-

tare trasparenti alla radiazione) fu di 700 000 anni (cfr. fig.
8). Ovviamente, quando dico « anni » intendo un certo numero
di unita di tempo assolute, come, per esempio, un certo nume-
ro di periodi in cui un elettrone compie un’orbita attorno al
nucleo in un atomo di idrogeno. Ci stiamo occupando infatti

di un’era molto anteriore a quella in cui la Terra avrebbe co-.
minciato le sue rivoluzioni attorno al Sole




Promieniowanie reliktowe tta (3 mK)

http://csep10.phys.utk.edu/astr162/lect/cosmology/cbr.html

Blue Shifted —

The Temperature of the Microwave Background




,Gorgca zupa” plazmowa z poczgtku \Wszechswiata

Zmiany temperatury (x 27 uK) promieniowania reliktowego zaobserwowane przez

satelite¢ COBE. Rozmiary katowe fluktuacji sg rzedu kilku do kilkunastu stopni.




Beginning the new aether drift experiment

So now here was a project that had a guaranteed signal of well-defined angular dependence, and
amplitude. This made it a good candidate to propose to colleagues, funding agencies, etc. One
problem to overcome was the strong prejudice of good scientists who learned the lesson

of the Michelson and Morley experiment and special relativity that there were no preferred frames
of reference.

REVIEWS OF MODERN PHYSICS, VOLUME 79, OCTOBER-DECEMBER. 2007

Nobel Lecture: Cosmic microwave background radiation anisotropies:
Their discovery and utilization™

George F. Smoot

Lawrence Berkelay National Laboratory, Space Sclences Laboratory, Department of
Physics, Uiniversity of California, Berkelsy, California 84720, UUSA

iPublished 2 November 2007)

DOL: 101103 RevModPhys. 79,1349

The indication of the above image is that the local group of galaxies, to which the Earth belongs,
is moving at about 600 km/s with respect to the background radiation.




Gwiazdy zapality sie 180 min lat temu

US astronomers announced today (1/03/2018) that they have detected a signal
from the first stars to have emerged in the early Universe about 180 million

years after the Big Bang. To make this discovery they used a small radio
telescope at our Murchison Radio-astronomy Observatory in Western Australia.




Gwiazdy, galaktyki, mgtawice...
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Stonce = gwiazda z ,,odzysku”

S Upernoya

Wszechswiat: 13,5 mid lat

Black
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Stonce — mata, peryferyjna gwiazda

Stonce — gwiazda mata
Predkos¢ ewolucji giwazd w 107 lat

Tempo ewolncji gwiazd o réinych masach (masy gwiszd
mn;uﬁ i;}ladnmtkacl: masy Slofica, czas — w jednost-
a

Punkty oo —
9 5 , 1.25
1-2 2,144 5,547 46,02
:13 0,060 0,217 1,647 %
0.137 17696 04
4-5 : 0,075 1,310 \‘!‘g .
5.6 0,806 0,049 3,829 40,0 |

0.5 Mg

_ 0,26 M&

a1 L L L 1 i
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emperatlura

Stonce — gwiazda leniwa

abzolutng gwiazrdy w jednostkach Slohca, T, temperaturg po
wierzchni gwiazdy. Numery 1-10 oznaczaja kolejne stadia ewo
lucji. Stofice znajduje sig obecnie w punkcie 2 na torze ewolucyj
nym gwiapdy ¢ 1 masie Siofica




Powstanie systemu Stonecznego
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Mercury Venus Earth Mars Jupiter Saturn Uranus Neptune Pluto
0.1° 7" 23° 25° 3° 27° 98° 30° 120°

Obliquity of the Nine Planets ©® Copyright 1999 by Calvin J. Hamilton




,Niechaj powstang ciata niebieskie,
| Swiecgce na sklepieniu nieba”
| tak uptynat wieczor i poranek - dzien czwarty
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“Jesli Swiat zaczat sie od pojedynczego atomu, pojecia
przestrzeni i czasu nie miaty zadnego sensu; nabraty one
sensu dopiero, gdy pierwotny atom podzielit sie na
wystarczajgcg ilos¢ kwantow. Jesli to rozumowanie jest
poprawne, Swiat zaczat sie na moment przed powstaniem

przestrzeni | czasu.
Georges Lemailtre

"To jest najpiekniejsze
wyjasnienie Stworzenia Swiata

jakie kiedykolwiek
styszatem.”

Albert Einstein




Fizyka: podsumowanie

-1. pojecia ,czasu’ i ,przestrzeni” nie majg sensu

m . (3 min) formowanie sie materii
ﬂ\!

(300 tys. lat) oddzielenie swiatta

(300 min lat) galaktyki J P

(9 mld lat =4/6) formowanie sie Stonca
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Ale to tylko 4% prawdy...




Einstein equations can be written in a beautifully simple form:
G=8T1T.

The G term on the left side represents all the curvature of spacetime at a
point, while the T term on the right represents the mass at a point, and its
properties. This is the elegant part.

The complicated part comes when we realize that this formula is almost
completely useless for doing actual calculations. To use it, we have to
expand it into at least ten different equations, each with dozens of terms.
It is possible to solve the equations with pencil and paper in very special
situations—when most of the dozens of terms happen to be zero—or in
situations with low speeds, small masses, and large distances—when

most of the dozens of terms happen to be very small and practically zero.

In fact, when fully written out, the EFE are a system of 10 coupled,
nonlinear, hyperbolic-elliptic partial differential equations.




Universe: geometry

Dodecahedral space topology as an
explanation for weak wide-angle
temperature correlations in the
cosmic microwave background

Jean-Pierre Luminet’, Jeffrey R. Weeks”, Alain Riazuelo’,
Roland Lehoucq'~ & Jean-Philippe Uzan®

Some scientist say that time-space is
closed, and folded inside like the Swiss
cheese. But recent observations show
that it is flat, or better, cubic.

1L

Moreover. the Universe accelerates its
expansion and we do not know why!




“Thesedaysa
theory without

a dark-matter
candidate is not
considered an
interesting one." —
Leszek Roszkowski

Herry Elementy
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The universe 1s mostly composed of dark energy
and dark matter, both of which are poorly
understood at present. Only =4% of the universe 1s
ordinary matter, a relatively small perturbation
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“Dark energy
seemed to be the
piece that made
everything else
work."

— Michael Turner

“We could be
deeply wrong about
cosmology for the
next thousand
years."

— Leonard Susskind




Eksperyment WMAP

Here are a few of the salient numbers coming
out of the WMAP analysis:

the time of recombination was 380,000 years
after the big bang

the era of the first stars was about 200 million
years after the big bang (surprisingly early)

the age of the universe is 13.7 billion years

the accounting of matter in the universe is as
follows: atomic matter makes up about 4%, dark
matter about 23%, and dark energy 73%.




Fingers of God

B Fingers of God - Wikipedia, the free encyclopedia - Mozilla
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"You'we rewolutionised research. Thank wyou." — Lieselot Whitbeck

Fingers of God

Fram Wikipedia, the free encyclopedia

Fingers of God is an effect in ohservational cosmaology that causes clusters of galaxies to be elongated in redshift space, with an
axis of elongation pointed toward the ohserver B it is caused by a Doppler shift associated with the peculiar velocities of galaxies
in a cluster. The large velocities that lead to this effect are associated with the gravity of the cluster by means of the virial theorem;
they change the observed redshifts of the galaxies in the cluster. The deviation fram the Hubble's law relationship between distance
and redshift is altered, and this leads to inaccurate distance measurements.

The effect can be seen in the image to the right. The Earth is at the apex of the survey, on the left edge of the image; the individual
“fingers", each one actually a cluster of galaxies all at the same distance, point towards it. At greater distances the fractional effect
decreases as the peculiar welocities remain roughly constant, and the actual redshift increases. Ina plot of "true” distance, instead
of the displayed distance in the figure calculated from naive application of Hubble's law, these fingers would be collapsed back to
small spheres at the true cluster sites.

A closely related effect is the Kaiser effect. B! It is caused, again, by peculiar velocities lending an additional Doppler shift ta the
cosmological redshift, and it leads also to a kind of line-of-sight distortion. It is not caused, however, by the randarm internal
mations of the cluster predicted by the virial theorem; rather, it arises from coherent mations as the galaxies fall inwards towards
the cluster center as the cluster assembles. Depending on the particular dynamics of the situation, the Kaiser effect usually leads
nat to an elongation, but an apparent flattening ("pancakes of God"), of the structure. It is a much smaller effect than the fingers of
God, and can be distinguished by the fact that it occurs on larger scales, B
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Fingers of God in a portion of the Sloan Digital Sky
Survey; image from the Cosmus Open Source Science
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Ziemia, jakkolwiek bardzo wielkg jest brytg, zadnego nie ma
porownania z wielkoscig nieba...

[...] ze caty swiat sie obraca, ktérego granic nie znamy,
ani ich nawet znac nie mozemy,

Nicolaus Copernicus, De revolutionibus, Norimberga, 1543




Podsumowujac...




Na poczatku...

Na poczatku Bog stworzyt niebo i ziemie.
Ziemia zas byta beztadem i pustkowiem:
clemnosc¢ byta nad powierzchnig
bezmiaru wod, a unosit sie
nad wodami

Na poczatku byto Stowo,

a Stowo byto u Boga,

i Bogiem byto Stowo.

Ono byto na poczatku u Boga.
Wszystko przez Nie sie stato,
a bez Niego nic sie nie stato,
co sie stato.

W Nim byto zycie

a zycie byto swiattoscig ludzi,
a swiattos¢ w ciemnosci swieci
| clemnoscC jej nie ogarneta.




