30 problémi Velkého tiesku, vysloveno v r. 2001.
Tak kolik téch problémt bylo vyfeSeno anebo aspoit zodpovézeno k r.2016 ?

The Top 30 Problems with the Big Bang
'‘Cosmologists are often in error, but never in doubt.' -- Lev Landau /// 'l am certain
that it is time to retire Landau’s quote.' -- cosmologist Michael Turner [Physics Today
2001/12, 10-11]

[reprinted from Meta Research Bulletin 11, 6-13 (2002)]

Abstract. Earlier, we presented a simple list of the top ten problems with the Big Bang. [[1]]
Since that publication, we have had many requests for citations and additional details, which
we provide here. We also respond to a few rebuttal arguments to the earlier list. Then we
supplement the list based on the last four years of developments — with another 20 problems
for the theory.

(1) Static universe models fit observational data better than expanding universe models.

Static universe models match most observations with no adjustable parameters. The
Big Bang can match each of the critical observations, but only with adjustable parameters,
one of which (the cosmic deceleration parameter) requires mutually exclusive values to match
different tests. [[2],[3]] Without ad hoc theorizing, this point alone falsifies the Big Bang.
Even if the discrepancy could be explained, Occam’s razor favors the model with fewer
adjustable parameters — the static universe model.

(2) The microwave “background” makes more sense as the limiting temperature of
space heated by starlight than as the remnant of a fireball.

The expression “the temperature of space” is the title of chapter 13 of Sir Arthur
Eddington’s famous 1926 work, [[4]] Eddington calculated the minimum temperature any
body in space would cool to, given that it is immersed in the radiation of distant starlight.
With no adjustable parameters, he obtained 3°K (later refined to 2.8°K [[5]]), essentially the
same as the observed, so-called “background”, temperature. A similar calculation, although
with less certain accuracy, applies to the limiting temperature of intergalactic space because
of the radiation of galaxy light. [[6]] So the intergalactic matter is like a “fog”, and would
therefore provide a simpler explanation for the microwave radiation, including its blackbody-
shaped spectrum.

Such a fog also explains the otherwise troublesome ratio of infrared to radio intensities
of radio galaxies. [[7]] The amount of radiation emitted by distant galaxies falls with
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increasing wavelengths, as expected if the longer wavelengths are scattered by the
intergalactic medium. For example, the brightness ratio of radio galaxies at infrared and radio
wavelengths changes with distance in a way which implies absorption. Basically, this means
that the longer wavelengths are more easily absorbed by material between the galaxies. But
then the microwave radiation (between the two wavelengths) should be absorbed by that
medium too, and has no chance to reach us from such great distances, or to remain perfectly
uniform while doing so. It must instead result from the radiation of microwaves from the
intergalactic medium. This argument alone implies that the microwaves could not be coming
directly to us from a distance beyond all the galaxies, and therefore that the Big Bang theory
cannot be correct.

None of the predictions of the background temperature based on the Big Bang were
close enough to qualify as successes, the worst being Gamow’s upward-revised estimate of
50°K made in 1961, just two years before the actual discovery. Clearly, without a realistic
quantitative prediction, the Big Bang’s hypothetical “fireball” becomes indistinguishable from
the natural minimum temperature of all cold matter in space. But none of the predictions,
which ranged between 5°K and 50°K, matched observations. [[8]] And the Big Bang offers no
explanation for the kind of intensity variations with wavelength seen in radio galaxies.

(3) Element abundance predictions using the Big Bang require too many adjustable
parameters to make them work.

The universal abundances of most elements were predicted correctly by Hoyle in the
context of the original Steady State cosmological model. This worked for all elements heavier
than lithium. The Big Bang co-opted those results and concentrated on predicting the
abundances of the light elements. Each such prediction requires at least one adjustable
parameter unigue to that element prediction. Often, it’s a question of figuring out why the
element was either created or destroyed or both to some degree following the Big Bang.
When you take away these degrees of freedom, no genuine prediction remains. The best the
Big Bang can claim is consistency with observations using the various ad hoc models to
explain the data for each light element. Examples: [[9],[10]] for helium-3; [[11]] for lithium-
7; [[12]] for deuterium; [[13]] for beryllium; and [[14],[15]] for overviews. For a full
discussion of an alternative origin of the light elements, see [[16]].

(4) The universe has too much large scale structure (interspersed “walls” and voids) to
form in a time as short as 10-20 billion years.

The average speed of galaxies through space is a well-measured quantity. At those
speeds, galaxies would require roughly the age of the universe to assemble into the largest
structures (superclusters and walls) we see in space [[17]], and to clear all the voids between
galaxy walls. But this assumes that the initial directions of motion are special, e.g., directed
away from the centers of voids. To get around this problem, one must propose that galaxy
speeds were initially much higher and have slowed due to some sort of “viscosity” of space.
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To form these structures by building up the needed motions through gravitational acceleration
alone would take in excess of 100 billion years. [[18]]

(5) The average luminosity of quasars must decrease with time in just the right way so
that their average apparent brightness is the same at all redshifts, which is
exceedingly unlikely.

According to the Big Bang theory, a quasar at a redshift of 1 is roughly ten times as far
away as one at a redshift of 0.1. (The redshift-distance relation is not quite linear, but this is a
fair approximation.) If the two quasars were intrinsically similar, the high redshift one would
be about 100 times fainter because of the inverse square law. But it is, on average, of
comparable apparent brightness. This must be explained as quasars “evolving” their intrinsic
properties so that they get smaller and fainter as the universe evolves. That way, the quasar at
redshift 1 can be intrinsically 100 times brighter than the one at 0.1, explaining why they
appear (on average) to be comparably bright. It isn’t as if the Big Bang has a reason why
quasars should evolve in just this magical way. But that is required to explain the observations
using the Big Bang interpretation of the redshift of quasars as a measure of cosmological

distance. See [[19],[20]].

By contrast, the relation between apparent magnitude and distance for quasars is a
simple, inverse-square law in alternative cosmologies. In [20], Arp shows great quantities of
evidence that large quasar redshifts are a combination of a cosmological factor and an
intrinsic factor, with the latter dominant in most cases. Most large quasar redshifts (e.g., z > 1)
therefore have little correlation with distance. A grouping of 11 quasars close to NGC 1068,
having nominal ejection patterns correlated with galaxy rotation, provides further strong
evidence that quasar redshifts are intrinsic. [[21]]

(6) The ages of globular clusters appear older than the universe.

Even though the data have been stretched in the direction toward resolving this since
the “top ten” list first appeared, the error bars on the Hubble age of the universe (12+2 Gyr)
still do not quite overlap the error bars on the oldest globular clusters (16+2 Gyr).
Astronomers have studied this for the past decade, but resist the “observational error”
explanation because that would almost certainly push the Hubble age older (as Sandage has
been arguing for years), which creates several new problems for the Big Bang. In other words,
the cure is worse than the illness for the theory. In fact, a new, relatively bias-free
observational technique has gone the opposite way, lowering the Hubble age estimate to 10
Gyr, making the discrepancy worse again. [[22],[23]]

(7) The local streaming motions of galaxies are too high for a finite universe that is
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supposed to be everywhere uniform.

In the early 1990s, we learned that the average redshift for galaxies of a given
brightness differs on opposite sides of the sky. The Big Bang interprets this as the existence of
a puzzling group flow of galaxies relative to the microwave radiation on scales of at least 130
Mpc. Earlier, the existence of this flow led to the hypothesis of a "Great Attractor” pulling all
these galaxies in its direction. But in newer studies, no backside infall was found on the other
side of the hypothetical feature. Instead, there is streaming on both sides of us out to 60-70
Mpc in a consistent direction relative to the microwave "background”. The only Big Bang
alternative to the apparent result of large-scale streaming of galaxies is that the microwave
radiation is in motion relative to us. Either way, this result is trouble for the Big Bang.
[[24],[25],[26],[27].[28]]

(8) Invisible dark matter of an unknown but non-baryonic nature must be the dominant
ingredient of the entire universe.

The Big Bang requires sprinkling galaxies, clusters, superclusters, and the universe
with ever-increasing amounts of this invisible, not-yet-detected “dark matter” to keep the
theory viable. Overall, over 90% of the universe must be made of something we have never
detected. By contrast, Milgrom’s model (the alternative to “dark matter”) provides a one-
parameter explanation that works at all scales and requires no “dark matter” to exist at any
scale. (I exclude the additional 50%-100% of invisible ordinary matter inferred to exist by,
e.g., MACHO studies.) Some physicists don’t like modifying the law of gravity in this way,
but a finite range for natural forces is a logical necessity (not just theory) spoken of since the

17" century. [[29],[30]]

Milgrom’s model requires nothing more than that. Milgrom’s is an operational model
rather than one based on fundamentals. But it is consistent with more complete models
invoking a finite range for gravity. So Milgrom’s model provides a basis to eliminate the need
for “dark matter” in the universe at any scale. This represents one more Big Bang “fudge
factor” no longer needed.

(9) The most distant galaxies in the Hubble Deep Field show insufficient evidence of
evolution, with some of them having higher redshifts (z = 6-7) than the highest-
redshift quasars.

The Big Bang requires that stars, quasars and galaxies in the early universe be
“primitive”, meaning mostly metal-free, because it requires many generations of supernovae
to build up metal content in stars. But the latest evidence suggests lots of metal in the
“earliest” quasars and galaxies. [[31],[32],[33]] Moreover, we now have evidence for
numerous ordinary galaxies in what the Big Bang expected to be the “dark age” of evolution
of the universe, when the light of the few primitive galaxies in existence would be blocked
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from view by hydrogen clouds. [[34]]

(10) If the open universe we see today is extrapolated back near the beginning, the ratio
of the actual density of matter in the universe to the critical density must differ from
unity by just a part in 10°°. Any larger deviation would result in a universe already
collapsed on itself or already dissipated.

Inflation failed to achieve its goal when many observations went against it. To
maintain consistency and salvage inflation, the Big Bang has now introduced two new
adjustable parameters: (1) the cosmological constant, which has a major fine-tuning problem
of its own because theory suggests it ought to be of order 102, and observations suggest a
value less than 1; and (2) “quintessence” or “dark energy”. [[35],[36]] This latter theoretical
substance solves the fine-tuning problem by introducing invisible, undetectable energy
sprinkled at will as needed throughout the universe to keep consistency between theory and
observations. It can therefore be accurately described as “the ultimate fudge factor”.

Anyone doubting the Big Bang in its present form (which includes most astronomy-
interested people outside the field of astronomy, according to one recent survey) would have
good cause for that opinion and could easily defend such a position. This is a fundamentally
different matter than proving the Big Bang did not happen, which would be proving a
negative — something that is normally impossible. (E.g., we cannot prove that Santa Claus
does not exist.) The Big Bang, much like the Santa Claus hypothesis, no longer makes
testable predictions wherein proponents agree that a failure would falsify the hypothesis.
Instead, the theory is continually amended to account for all new, unexpected discoveries.
Indeed, many young scientists now think of this as a normal process in science! They forget
or were never taught that a model has value only when it can predict new things that
differentiate the model from chance and from other models before the new things are
discovered. Explanations of new things are supposed to flow from the basic theory itself with
at most an adjustable parameter or two, and not from add-on bits of new theory.

Of course, the literature also contains the occasional review paper in support of the
Big Bang. [[37]] But these generally don’t count any of the prediction failures or surprises as
theory failures as long as some ad hoc theory might explain them. And the “prediction
successes” in almost every case do not distinguish the Big Bang from any of the four leading
competitor models: Quasi-Steady-State [16,[38]], Plasma Cosmology [18], Meta Model [3],
and Variable-Mass Cosmology [20].

For the most part, these four alternative cosmologies are ignored by astronomers.
However, one web site by Ned Wright does try to advance counterarguments in defense of the
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Big Bang. [[39]] But his counterarguments are mostly old objections long since defeated. For
example:

(1) In “Eddington did not predict the CMB”:

a.

Wright argues that Eddington’s argument for the “temperature of space” applies at
most to our Galaxy. But Eddington’s reasoning applies also to the temperature of
intergalactic space, for which a minimum is set by the radiation of galaxy and quasar
light. The original calculations half-a-century ago showed this limit probably fell in
the range 1-6°K. [6] And that was before quasars were discovered and before we knew
the modern space density of galaxies.

Wright also argues that dust grains cannot be the source of the blackbody microwave
radiation because there are not enough of them to be opaque, as needed to produce a
blackbody spectrum. However, opaqueness is required only in a finite universe. An
infinite universe can achieve thermodynamic equilibrium (the actual requirement for a
blackbody spectrum) even if transparent out to very large distances because the
thermal mixing can occur on a much smaller scale than quantum particles — e.g., in the
light-carrying medium itself.

Wright argues that dust grains do not radiate efficiently at millimeter wavelengths.
However, efficient or not, if the equilibrium temperature they reach is 2.8°K, they
must radiate away the energy they absorb from distant galaxy and quasar light at
millimeter wavelengths. Temperature and wavelength are correlated for any bodies in
thermal equilibrium.

(2) About Lerner’s argument against the Big Bang:

a.

Lerner calculated that the Big Bang universe has not had enough time to form
superclusters. Wright calculates that all the voids could be vacated and superclusters
formed in less than 11-14 billion years (barely). But that assumes that almost all
matter has initial speeds headed directly out of voids and toward matter
concentrations. Lerner, on the other hand, assumed that the speeds had to be built up
by gravitational attraction, which takes many times longer. Lerner’s point is more
reasonable because doing it Wright’s way requires fine-tuning of initial conditions.

Wright argues that “there is certainly lots of evidence for dark matter.” The reality is
that there is no credible observational detection of dark matter, so all the “evidence” is
a matter of interpretation, depending on theoretical assumptions. For example,
Milgrom’s Model explains all the same evidence without any need for dark matter.

(3) Regarding arguments against “tired light cosmology””:

a.

Wright argues: “There is no known interaction that can degrade a photon's energy
without also changing its momentum, which leads to a blurring of distant objects
which is not observed.” While it is technically true that no such interaction has yet
been discovered, reasonable non-Big-Bang cosmologies require the existence of
entities many orders of magnitude smaller than photons. For example, the entity
responsible for gravitational interactions has not yet been discovered. So the “fuzzy


http://www.metaresearch.org/cosmology/BB-top-30.asp#_edn39

image” argument does not apply to realistic physical models in which all substance is
infinitely divisible. By contrast, physical models lacking infinite divisibility have great
difficulties explaining Zeno’s paradoxes — especially the extended paradox for matter.

[3]

b. Wright argues that the stretching of supernovae light curves is not predicted by “tired
light”. However, one cannot measure the stretching effect directly because the time
under the lightcurve depends on the intrinsic brightness of the supernovae, which can
vary considerably. So one must use indirect indicators, such as rise time only. And in
that case, the data does not unambiguously favor either tired light or Big Bang models.

c. Wright argued that tired light does not produce a blackbody spectrum. But this is
untrue if the entities producing the energy loss are many orders of magnitude smaller
and more numerous than quantum particles.

d. Wright argues that tired light models fail the Tolman surface brightness test. This
ignores that realistic tired light models must lose energy in the transverse direction,
not just the longitudinal one, because light is a transverse wave. When this effect is
considered, the predicted loss of light intensity goes with (1+z), which is in good
agreement with most observations without any adjustable parameters. [ NOTEREF
_Ref4051228 \h \* MERGEFORMAT 2,[40]] The Big Bang, by contrast, predicts a
(1+2)* dependence, and must therefore invoke special ad hoc evolution (different
from that applicable to quasars) to close the gap between theory and observations.

By no means is this “top ten” list of Big Bang problems exhaustive — far from it. In

fact, it is easy to argue that several of these additional 20 points should be among the “top

ten”:

.,

""Pencil-beam surveys' show large-scale structure out to distances of more than 1 Gpc in
both of two opposite directions from us. This appears as a succession of wall-like galaxy
features at fairly regular intervals, the first of which, at about 130 Mpc distance, is called
"The Great Wall". To date, 13 such evenly-spaced "walls" of galaxies have been found!
[[41]] The Big Bang theory requires fairly uniform mixing on scales of distance larger
than about 20 Mpc, so there apparently is far more large-scale structure in the universe
than the Big Bang can explain.

Many particles are seen with energies over 60x10*® eV. But that is the theoretical energy
limit for anything traveling more than 20-50 Mpc because of interaction with microwave
background photons. [[42]] However, this objection assumes the microwave radiation is
as the Big Bang expects, instead of a relatively sparse, local phenomenon.

The Big Bang predicts that equal amounts of matter and antimatter were created in the
initial explosion. Matter dominates the present universe apparently because of some form
of asymmetry, such as CP violation asymmetry, that caused most anti-matter to annihilate
with matter, but left much matter. Experiments are searching for evidence of this
asymmetry, so far without success. Other galaxies can’t be antimatter because that would
create a matter-antimatter boundary with the intergalactic medium that would create
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gamma rays, which are not seen. [[43],[44]]

Even a small amount of diffuse neutral hydrogen would produce a smooth absorbing
trough shortward of a QSO’s Lyman-alpha emission line. This is called the Gunn-
Peterson effect, and is rarely seen, implying that most hydrogen in the universe has been
re-ionized. A hydrogen Gunn-Peterson trough is now predicted to be present at a redshift z
~ 6.1. [[45]] Observations of high-redshift quasars near z = 6 briefly appeared to confirm
this prediction. However, a galaxy lensed by a foreground cluster has now been observed
at z = 6.56, prior to the supposed reionization epoch and at a time when the Big Bang
expects no galaxies to be visible yet. Moreover, if only a few galaxies had turned on by
this early point, their emission would have been absorbed by the surrounding hydrogen
gas, making these early galaxies invisible. [34] So the lensed galaxy observation falsifies
this prediction and the theory it was based on. Another problem example: Quasar PG
0052+251 is at the core of a normal spiral galaxy. The host galaxy appears undisturbed by
the quasar radiation, which, in the Big Bang, is supposed to be strong enough to ionize the
intergalactic medium. [[46]]

An excess of QSOs is observed around foreground clusters. Lensing amplification caused
by foreground galaxies or clusters is too weak to explain this association between high-
and low-redshift objects. This apparent contradiction has no solution under Big Bang
premises that does not create some other problem. It particular, dark matter solutions
would have to be centrally concentrated, contrary to observations that imply that dark
matter increases away from galaxy centers. The high-redshift and low-redshift objects are
probably actually at comparable distances, as Arp has maintained for 30 years. [[47]]

The Big Bang violates the first law of thermodynamics, that energy cannot be either
created or destroyed, by requiring that new space filled with “zero-point energy” be
continually created between the galaxies. [[48]]

In the Las Campanas redshift survey, statistical differences from homogenous distribution
were found out to a scale of at least 200 Mpc. [[49]] This is consistent with other galaxy
catalog analyses that show no trends toward homogeneity even on scales up to 1000 Mpc.
[[50]] The Big Bang, of course, requires large-scale homogeneity. The Meta Model and
other infinite-universe models expect fractal behavior at all scales. Observations remain in
agreement with that.

Elliptical galaxies supposedly bulge along the axis of the most recent galaxy merger. But
the angular velocities of stars at different distances from the center are all different,
making an elliptical shape formed in that way unstable. Such velocities would shear the
elliptical shape until it was smoothed into a circular disk. Where are the galaxies in the
process of being sheared?

The polarization of radio emission rotates as it passes through magnetized extragalactic
plasmas. Such Faraday rotations in quasars should increase (on average) with distance.
If redshift indicates distance, then rotation and redshift should increase together. However,
the mean Faraday rotation is less near z = 2 than near z = 1 (where quasars are apparently
intrinsically brightest, according to Arp’s model). [[51]]

If the dark matter needed by the Big Bang exists, microwave radiation fluctuations should
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have “acoustic peaks” on angular scales of 1° and 0.3°, with the latter prominent
compared with the former. By contrast, if Milgrom’s alternative to dark matter (Modified
Newtonian Dynamics) is correct, then the latter peak should be only about 20% of the
former. Newly acquired data from the Boomerang balloon-borne instruments clearly
favors the MOND interpretation over dark matter. [[52]]

Redshifts are quantized for both galaxies [[53],[54]] and quasars [[55]]. So are other
properties of galaxies. [[56]] This should not happen under Big Bang premises.

The number density of optical quasars peaks at z = 2.5-3, and declines toward both
lower and higher redshifts. At z =5, it has dropped by a factor of about 20. This cannot be
explained by dust extinction or survey incompleteness. The Big Bang predicts that
quasars, the seeds of all galaxies, were most numerous at earliest epochs. [[57]]

The falloff of the power spectrum at small scales can be used to determine the
temperature of the intergalactic medium. It is typically inferred to be 20,000°K, but
there is no evidence of evolution with redshift. Yet in the Big Bang, that temperature
ought to adiabatically decrease as space expands everywhere. This is another indicator
that the universe is not really expanding.] [[58]]

Under Big Bang premises, the fine structure constant must vary with time. [[59]]

Measurements of the two-point correlation function for optically selected galaxies
follow an almost perfect power law over nearly three orders of magnitude in separation.
However, this result disagrees with n-body simulations in all the Big Bang’s various
modifications. A complex mixture of gravity, star formation, and dissipative
hydrodynamics seems to be needed. [[60]]

Emission lines for z > 4 quasars indicate higher-than-solar quasar metallicities. [[61]]
The iron to magnesium ratio increases at higher redshifts (earlier Big Bang epochs). [[62]]
These results imply substantial star formation at epochs preceding or concurrent with the
QSO phenomenon, contrary to normal Big Bang scenarios.

The absorption lines of damped Lyman-alpha systems are seen in quasars. However, the
HST NICMOS spectrograph has searched to see these objects directly in the infrared, but
failed for the most part to detect them. [[63]] Moreover, the relative abundances have
surprising uniformity, unexplained in the Big Bang. [[64]] The simplest explanation is that
the absorbers are in the quasar’s own environment, not at their redshift distance as the Big
Bang requires.

The luminosity evolution of brightest cluster galaxies (BGCs) cannot be adequately
explained by a single evolutionary model. For example, BGCs with low x-ray luminosity
are consistent with no evolution, while those with high x-ray luminosity are brighter on
average at high redshift. [[65]]

The fundamental question of why it is that at early cosmological times, bound aggregates
of order 100,000 stars (globular clusters) were able to form remains unsolved in the Big
Bang. It is no mystery in infinite universe models. [[66]]
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e Blue galaxy counts show an excess of faint blue galaxies by a factor of 10 at magnitude
28. This implies that the volume of space is larger than in the Big Bang, where it should
get smaller as one looks back in time. [[67]]

Perhaps never in the history of science has so much quality evidence accumulated
against a model so widely accepted within a field. Even the most basic elements of the theory,
the expansion of the universe and the fireball remnant radiation, remain interpretations with
credible alternative explanations. One must wonder why, in this circumstance, that four good
alternative models are not even being comparatively discussed by most astronomers.
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headed nowhere, and to join the search for better answers.
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Ptelozil computer-piekladac

Top 30 Problémy s po Velkém tiesku

"Cosmologists jsou ¢asto omylem, ale nikdy na pochybach." - Lev Landau ///". Jsem si jist,
ze je Cas odejit do dichodu Landauovu citat" - Cosmologist Michael Turner [Physics 2001/12,
10-11]

[Prevzato z Meta Research Bulletin 11, 6-13 (2002)] Abstract. Diive jsme predstavili
jednoduchy seznam deseti nejvétSich problémil Velkém tiesku. [[1]] Od této publikaci, jsme
méli mnoho zadosti o citace a dalsi detaily, které poskytujeme zde. Jsme také reagovat na
nékolik vyvraceni argumentt, ktery jiz diive seznamu. Pak jsme se doplnit seznam zaloZeny
na poslednich ¢tyfech letech vyvoje - s dal§imi 20 problémi teorie.

vesmir statické elektfiny modely vhodné pozorovaci data lépe nez rozsitfujici se vesmir
modely.

(1) Statické modely vesmir odpovidat vétSinu pozorovani bez nastavitelnych parametrt. The
Big Bang muze odpovidat kazdy z kritickych poznamek, ale pouze s nastavitelnymi
parametry, z nichz jeden (kosmické zpomaleni parametr) vyzaduje vzajemné se vylucujici
hodnoty, aby odpovidaly razné testy. [[2], [3]] Bez ad hoc teoretizovani, tento bod sam falSuje
velky tiesk. I kdyby bylo mozno nesrovnalost vysvétlit, Occamova britva podporuje model s
mensim poctem nastavitelnych parametrii - staticky vesmir model.

(2) mikrovlnna trouba "background" dava vétsi smysl jako limitni teplotou prostoru vytapéné
hvézd, nez jako pozistatek ohniva koule. Vyraz "teplota prostoru" je nazev kapitoly 13
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slavného sira Arthura Eddingtonova 1926 praci, [[4]] Eddington vypocita minimalni teplotu
kazdy subjekt ve vesmiru by vychladnout na, vzhledem k tomu, Ze je ponofen v zaieni
vzdalenych hvézd. Bez nastavitelnych parametrti, ziskal 3 © K (pozdéji rafinované 2,8 ° K
[[5]]), v podstaté stejny jako sledované, tzv. "na pozadi", teplota. Podobny vypocet, i kdyz se
S urcitym piesnosti, se vztahuje na omezeni teploty intergalaktického prostoru, protoze zateni
Galaxy svétla. [[6]] Tak intergalakticky véc je jako "mlha", a proto by poskytnout jednodussi
vysvétleni mikrovinného zateni, véetné jeho ¢erného tvaru spektra. Takova mlha také
vysvétluje jinak problematicky pomér na radiovy intenzity radiovych galaxii. [[7]] Mnozstvi
zafeni emitovaného vzdalenych galaxii se snizuje s rostouci vinovych délkach, podle
ocekavani, v piipadé, Ze delsi vinové délky jsou rozptyleny do mezigalaktického média.
Napriiklad, pomér jasu radiovych galaxii v infraterveném a rozhlasové vinové délky méni se
vzdalenosti, a to zpiisobem, ktery znamena vstiebavani. V podstaté to znamena, ze jsou delsi
vlnové délky, jsou snadnéji absorbovany materidlu mezi galaxiemi. Ale pak mikrovinné
zéateni (mezi dvou vinovych délkach), by méla byt absorbovana prostrednictvim tohoto média
prilis, a nema $anci se k nam dostanete z téchto velkych vzdalenostech, nebo zustat dokonale
rovnomérné, zatimco déla tak. To musi byt spiSe vysledkem zafeni mikrovin z
mezigalaktického média. Tento argument sam znamena, ze mikroviny nelze prichazi ptimo k
nam z dalky mimo viech galaxii, a proto, Ze teorie velkého tfesku nemtize byt spravné. Zadna
z predpovedi teplotu pozadi na zaklade€ velkého tiesku byl dost blizko, aby byl kvalifikovan
jako uspéchy, nejhorsi je Gamow je vzhilru revidovany odhad 50 ° K provedena v roce 1961,
jen dva roky pied skutecnym objevem. Je ziejmé, Ze bez realné kvantitativni predpovedi,
velky tfesk je hypoteticka "ohniva koule" se stdva nerozeznatelny od pfirodniho minimalni
teplota vSech studené hmoty ve vesmiru. Ale zadna z predpovédi, které se pohybovaly v
rozmezi 5 ° K a 50 ° K, uzavieno pozorovani. [[8]] a Velky tfesk nabizi zadné vysvétleni pro
druh intenzity variantach s vinovou délkou vidét v radiovych galaxii.

(3) predpovedi Element hojnost pomoci Big Bang vyzadovalo piili§ mnoho nastavitelnych
parametrd, aby jim praci. Univerzalni abundances vétsiny prvki byly vytipovany spravné
Hoyle v kontextu ptivodniho ustaleném stavu kosmologicky model. Toto feSeni se osvéd¢ilo
pro vSechny prvky t&€zsi nez lithium. The Big Bang kooptovan téchto vysledku a soustiedil se
na ptredpovidani abundances svételnych prvkii. Kazda takova predikce vyzaduje alespont
jeden nastavitelny parametr jedineéné pro tento prvek piedpovédi. Casto je to otazka zjistuje,
pro¢ byl prvek bud’ vytvotit ani zni¢it, nebo oboji do uré¢ité miry po Velkém tiesku. Kdyz si
odnést téchto stupnt volnosti, zadna skute¢na piedpoved’ zustava. Nejlepsi Big Bang muze
tvrdit, je soulad s pozorovani s pomoci riznych ad hoc modely vysvétlit data pro kazdy
svételny prvek. Piiklady: [[9], [10]] pro hélium-3, [[11]] pro lithium-7, [[12]] pro deuterium,
[[13]] pro beryllium, a [[14], [15 ]] u ptehledd. Pro dikladnou diskusi alternativni pavodu
lehkych prvku, viz [[16]].

(4) vesmir ma pfili§ rozsahlou strukturu (prolozené "zdi" a dutiny) tvofit v dob¢ co nejkratsi,
deset az dvacet miliard roky. Primérné rychlost galaxii ve vesmiru je dobie métené
mnozstvi. Na téchto rychlostech by galaxie vyZadovat zhruba staii vesmiru shromazdit jednu
z nejvétsich staveb (superclusters a stény), které vidime ve vesmiru [[17]], a odstranit
vSechny dutiny mezi galaxiemi stén. To ovSem predpoklada, ze pocatecéni sméry pohybu jsou
zvlastni, napf. smefuje od center dutin. Chcete-li ziskat tento problém vyfesit, je tieba
navrhnout, Ze galaxie rychlosti byly zpoc¢atku vyssi a zpomalilo kvili jakési "viskozita"
prostoru. K vytvoieni téchto struktur vybudovanim pottebné pohyby pies gravitacni
zrychleni samotné by se vice nez 100 miliard let. [[18]] (5) Primérna svételnost kvasart musi
snizovat s Casem jen spravnym zpusobem tak, ze jejich primérné zdanliva jasnost je stejné ve
vsech rudym posuvem, ktery je mimoradné nepravdépodobné. Podle Big Bang Theory,



kvasar v rudém posuvu 1 je zhruba desetkrat tak daleko, jak jednou v rudém posuvu 0,1.
(Rudy posuv vzdalenost vztah neni zcela linearni, ale to je spravedlivé ptiblizeni.) Jestlize
dva kvasary byly skute¢né podobné, vysoky rudy posuv z nich bude asi 100 krat slabsi,
protoze Newtonova gravitaéniho zakona. Ale to je v pruméru srovnatelné zdanlivé jasnosti.
To musi byt vysvétleno jako kvasary "vyvijejici se" svym vlastnostem tak, aby se mensi a
slabsi, protoze vesmir se vyviji. Timto zpasobem mizete kvasar s rudym posuvem 1 je
jiskrove 100 krat jasné&jsi, nez na 0,1 s vysvétlenim, pro¢ se objevi (v praméru) je pomerné
jasné. Neni to, jako kdyby Big Bang je davod, pro¢ kvasary by se méla vyvijet pravé v tomto
magickém zptasobem. Ale to je tieba vysvétlit pozorovani pomoci Big Bang vykladu rudého
posuvu kvasaru jako méfitko kosmologické vzdalenosti. Viz [[19], [20]]. Naproti tomu vztah
mezi zdanlivé velikosti a vzdalenosti pro kvasart je jednoduchy, inverzni-pravo ¢tverce o
alternativni kosmologie. V [20], Arp ukazuje velké mnozstvi dtikaza, ze velké kvasaru
redshifts jsou kombinaci kosmologické faktorem a vnitini faktor, s druhym dominantni ve
vétsing piipada. Vétsina velkych kvasaru rudy (napi. z> 1), a proto maji malou korelaci se
vzdalenosti. Seskupeni 11 kvasarti v blizkosti NGC 1068, s nominalni vystielovaci vzory
souvisi s rotaci galaxii, poskytuje dalsi silny dikaz, Ze rudy posuv kvasaru jsou vnitini. [[21]]
(6) stati kulovych hvézdokup se objevi starsi nez vesmir. I kdyz byly tidaje napne ve sméru k
feseni tohoto problému, protoze "top ten" seznam se poprvé objevil, se chybové tise¢ky na
véku Hubble vesmiru (12 £+ 2 Gyr), stale nejsou zcela prekryvaji chybové usecky na nejstarsi
kulové hvézdokupy (16 £+ 2 Gyr). Astronomové studovali to v poslednich deseti letech, ale
odolat "pozorovaci chyba" vysvétleni, protoze by to téméf jisté tlacit vék Hubble starsi (jako
Sandage bylo argumentovat let), ktera vytvaii nékolik novych problému pro Velkém tresku.
Jinymi slovy, ze 1€k je hor$i nezZ nemoc pro teorii. Ve skute¢nosti, nové, relativné bias-free
pozorovaci technika pry¢ opacnym smérem, sniZzeni v€kové Hubble odhad 10 Gyr, coz
rozpor znovu hat. [[22], [23]] (7) Mistni streamovani pohyby galaxii jsou piili§ vysoké pro
koneéného vesmiru, které by mélo byt v§ude jednotny. V ¢asnych 1990, jsme se dozvedéli,
ze prumérna rudy posuv pro galaxii daného jasu 1isi v zavislosti na opac¢nych stranach
oblohy. The Big Bang interpretuje jako existence zahadné skupiny toku galaxii vzhledem k
mikrovinnému zateni na stupnicich nejméné 130 Mpc. Diive, existence tohoto toku vedlo k
hypotéze, ze "velké" Attractor tahani vSechny tyto galaxie ve svém sméru. Ale v novéjsich
studiich, nebyla zadni infall nachazi na druh¢ stran¢ hypotetické funkce. Misto toho, ze je
vysilani na obou stranéch, aby se nam 60-70 Mpc jednotnym smérem vzhledem k mikrovinné
"pozadi". Pouze Big Bang alternativa ke zfejmému vysledek rozsédhlych streamovani galaxii
je to, ze mikrovinné zafeni v pohybu vzhledem k nam. At tak ¢i onak, tento vysledek je
problém pro Velkém tiesku. [[24], [25], [26], [27], [28]] (8), Invisible temné hmoty v
neznamé, ale nikoli baryonic povahy musi byt dominantni sloZzkou celého vesmiru. The Big
Bang vyZaduje kropeni galaxii, kup superclusters a vesmir neustéle rostouci objem tohoto
neviditelného, ne-presto-zjisténého "temné hmoty" udrZet teorie Zivotaschopné. Celkové
musi byt vice nez 90% z vesmiru se z néceho, co se nikdy zjistény. Naproti tomu Milgrom
model (alternativa k "temné hmoty") poskytuje jeden parametr vysvétleni, Ze pracuje na
vSech trovnich a nevyzaduje zadné "temné hmoty", existovat v libovolném mé&fitku. (I
vyloucit dodate¢né 50% -100% neviditelné béznou hmotou odvozenymi existovat, napt.
MACHO studii.) Néktefi se nelibi upravy gravitacni zakon timto zptisobem, ale kone¢ny
rozsah prirodnich sil je logické nutnost (ne jen teorie) mluvi od 17. stoleti. [[29] [30]]
Milgrom model nevyzaduje nic vic nez to. Milgrom to je funk¢éni model, spiSe nez zalozeny
na fundamenty. Ale to je v souladu s vice kompletnich modelti vyvolani kone¢ny rozsah
gravitace. Takze Milgrom model poskytuje zaklad pro odstranéni potfebu "temné hmoty" ve
vesmiru, v jakémkoli métitku. To predstavuje jeden velky tiesk "Fudge faktor" jiz neni
potieba. (9) nejvzdalenéjsi galaxie v Hubble Deep Field ukazuji dtikazy o evoluci, piicemz
nekteré z nich maji vétsi rudy posuv z = (6-7), nez je nejvyssi-redshift kvasara. The Big Bang



vyzaduje, aby hvézdy, kvasary a galaxie v raném vesmiru bylo "primitivni", coz znamena
vétsinou kovil, protoze to vyzaduje mnoho generaci supernov vybudovat obsahu kovu ve
hvézdach. Ale posledni diikazy naznacuji, hodné kovu v "nejdiive" kvasari a galaxii. [[31],
[32], [33]] Navic nyni mame dukaz pro fadu béznych galaxii v ¢em Big Bang Ocekava se, ze
"temny veék" evoluce vesmiru, kdyz svétlo z mala primitivnich galaxii v existenci bude
zablokovana pohledu vodikovymi mraky. [[34]] (10) Je-li otevieny vesmir vidime dnes
extrapolovat zpét v blizkosti poc¢atku, musi byt pomér skutecné hustoty hmoty ve vesmiru
kriticka hustota se li$i od jednoty pouze soucasti v roce 1059. Kazda vétsi odchylka by mélo
za nasledek ve vesmiru jiz zhroutila do sebe, nebo jiz rozptylil. Inflace nepodatilo dosdhnout
svého cile, kdyz mnoho pozorovani Sel proti nému. Chcete-li zachovat konzistenci a
zachranné inflace, Big Bang nyni pfedstavila dva nové nastavitelné parametry: (1)
kosmologicka konstanta, kterd ma zasadni jemné-tuning problém, protoZe jeho vlastni teorie
naznacuje, ze by mélo byt v fadu 10120 a pozorovani naznacuji, hodnoty mensi nez 1, a (2),
"podstata" nebo "temna energie". [[35], [36]] Tato druha teoreticka latka fesi doladéni
problém zavedenim neviditelné, nezjistitelné energie rozlitd u bude podle potteby v celém
vesmiru, jak udrzet soulad mezi teorii a pozorovanim. Proto lze presnéji popsat jako
"kone¢ny Fudge faktor". Kazdy, kdo pochybuje o velky tiesk v jeho soucasné podobé (ktera
zahrnuje vétsinu astronomie-zajemce mimo oblasti astronomie, podle jednoho nedavného
prizkumu) bude mit dobry diivod pro toto stanovisko a snadno se miize branit takové
postaveni. To je zdsadné€ jind véc, nez ukazuje Big Bang nestalo, kterd by ukdzala negativni -
néco, co je normalné nemozné. (Napft., nemuzeme dokazat, ze Santa Claus neexistuje.) The
Big Bang, podobné¢ jako Santa Claus hypotézy, jiz je testovatelné predpovédi kde zastanci se
shoduji, ze neuspéch by falSovat hypotézu. Misto toho je teorie neustale pozmenovany ucet
pro vSechny nové, necekané objevy. Ve skute¢nosti, mnoho mladych védct nyni myslet na to
jako normalni proces ve védé! Zapominaji, nebo nikdy neucil, ze model ma hodnotu pouze
tehdy, kdyZz je mozné predvidat nové véci, které odlisuji tento model od ndhod¢ a od jinych
model, nez se nové véci jsou objeveny. Vysvétleni novych véci, které maji plynout od
zakladni teorie sama s maximalné nastavitelnym parametrem nebo dva, a ne z add-on kousky
nové teorie. Samoziejmeé, ze literatura obsahuje také obc¢as recenzi papir na podporu Velkém
tiesku. [[37]], ale tito jsou obecné nepocitaji zadné predikei poruch nebo piekvapeni jako
teorie poruch, jak dlouho, jak nékteti ad hoc teorie by mohla vysvétlit. A "predikce" uspéchy
téme&f ve vSech piipadech nerozlisuji velky tiesk z nékterého ze ¢tyt hlavnich konkuren¢nich
modelt: Kvazi-Steady-State [16, [38]], plazmova kosmologie [18], Meta model [3], a
variabilni-Mass Kosmologie [20]. Pro nejvice se rozdélit, jsou tyto ¢tyii alternativni
kosmologie ignoruje astronomy. Nicméné¢, jeden web Ned Wright se pokusi postoupit
protiargumenty na obranu Velkém tiesku. [[39]] Ale jeho protiargumenty jsou vétSinou staré
namitky davno porazen. Napftiklad: (1) "Eddington nepfedpovida CMB":. Wright tvrdi, Ze
Eddington argument pro "teplota prostoru" se vztahuje nejvyse na nasi Galaxie. Ale
Eddington tivaha plati i pro teplotu mezigalaktického prostoru, pro ktery je minimalni
nastavuje zafeni galaxie kvasaru a svétlem. Puvodni vypocty pul pred sto lety ukazala, tento
limit pravdépodobné padl v rozmezi 1-6 ° K. [6] A to bylo pfedtim, nez byly objeveny
kvasary a nez jsme se nadali moderni prostor hustotu galaxies.b. Wright rovnéz tvrdi, ze
prachova zrna nemuze byt zdrojem mikrovinného zateni €erného, protoZe neni dost, aby se
neprihledné, jako jsou potfebné k vytvoreni cerného télesa spektrum. Nicméné, je
neprihlednost vyzaduje pouze v koneéném vesmiru. Nekone€ny vesmir mize dosdhnout
termodynamické rovnovahy (skute¢ny pozadavek na ¢erného spektra), i kdyz z transparentni
na velmi velké vzdalenosti, protoze tepelna michani mize dojit v mnohem mensim méfitku,
nez ¢astice kvantové - napt. ve svétle nosné médium itself.c . Wright tvrdi, Ze prachova zrna
nevyzaruji efektivné na milimetrovych vinovych délkach. Nicméng, efektivni, nebo ne, je-li
rovnovazné teploty dosahnou, je 2,8 ° K, musi vyzatuji pry¢ energii absorbuji ze vzdalené



galaxie kvasaru a svétlo na milimetrovych vinovych délkach. Teplota a vinova délka jsou
korelovany pro vSechny subjekty v tepelné rovnovaze (2) O argumentu Lerner vici Velkého
tresku:. Se. Lerner spocitali, ze Velky tresk vesmir nemél dostatek ¢asu tvofit superclusters.
Wright spocita, ze vSechny dutiny mohly byt uvolnéné a superclusters tvoii méné nez 11 -
14000000000 roky (stézi). Ale to predpoklada, ze témét cela zalezitost ma pocatecni rychlost
v ¢ele piimo z dutin a ke hmoty koncentracich. Lerner, na druhé strané, piedpoklada se, ze
rychlost mela byt tvofena pritazlivosti, ktery se az nékolikanasobné vyssi. Lerner je bod je
rozumné, protoze to déla Wrighta, je potieba doladit poc¢ate¢ni conditions.b. Wright tvrdi, Ze
"je jisté spousta dikazt temné hmoty." Skute¢nosti je, Ze neni tam zadné vérohodné
pozorovani detekce temné hmoty, takze vSechny "diikazy", je otazkou vykladu, podle
teoretickych predpoklada. Napiiklad Milgrom model vysvétluje vSechny stejné diikazy, aniz
by bylo nutné temné hmoty (3) Pokud jde o argumenty proti "unavené svétlo kosmologie.":.
Wright tvrdi: "Neexistuje zadna znama interakce, které mohou zhorsit foton energii, aniz se
méni 1 jeho rychlost, coz vede k zastteni vzdalenych objekti, které nejsou dodrzeny." I kdyz
je to technicky pravda, ze zadna takova interakce nebyla dosud objevena, pfiméfené non-Big-
Bang kosmologie vyzaduji existenci zakazek subjekty mnoho zavaznosti mensi nez fotoni.
Naptiklad subjekt zodpovédny za gravitacni interakce nebyla dosud objevena. Takze
"rozmazany obraz" argument se nevztahuje na realistickych fyzikalnich modelech, v niz
vSechny latky je nekone¢né délitelné. Naopak, fyzikalni modely chybi nekonecné délitelnosti
maji znacné potize vysvétlujici Zeno paradoxy - zejména rozsifeny paradox hmoty. [3] b.
Wright tvrdi, Ze roztahovani supernov svételnych kiivek neni predpovidal "unaveného
svétla". Nicméng, jeden nemuze méfit strec¢ink ucinku piimo, protoze ¢as pod lightcurve
zavisi na vnitini jas supernov, které se mohou znac¢né lisit. Takze ¢lovék musi pouzivat
nepiimé ukazatele, jako je doba nab&éhu pouze. A v tomto ptipadé tdaje neumoziuji
jednoznacné piednost bud’ unaveny svétla nebo Big Bang models.c. Wright tvrdi, ze unaveny
svétlo neprodukuje ¢erného spektrum. Ale to neni pravda, v ptipadé, Ze subjekty vyrabé&jici
energetické ztraty jsou o mnoho fadid mensi a pocetnéjsi nez particles.d kvantové. Wright
argumentuje, zZe unavené lehké modely nepodafti povrchu Tolman jasu test. Toto ignoruje, Ze
realistické modely unavené svétlo musi ztratit energii v pfiéném sméru, ne jen jedna podélna,
protoze svétlo je pri¢né viny. Pokud je povazovano za tento uc¢inek, piedpokladanou ztratou
intenzity svétla se hodi (1 + z) -2, coz je v dobré shod¢ s vétSinou pripominek bez
jakychkoliv nastavitelnych parametrti. [NOTEREF _Ref4051228 \ h\ * MERGEFORMAT
2, [40]] The Big Bang naopak ptedpovida (1 + z) -4 zavislost, a proto musi vyvolat zvlastni
ad hoc vyvoj (odlisny od toho plati pro kvasary) a zaviete propast mezi teorii a pozorovanim.
V Zadném piipadé je to "top ten" seznam Big Bang problému vycéerpavajici - daleko od ngj.
Ve skutecnosti, to je snadné tvrdit, ze nékteré z téchto dalsich 20 bodd by méla byt mezi "top
ten": - "tuzka-beam prizkumy" ukazuji rozsahlé struktury ven vzdalenosti vice nez 1 GPC v
obou dvou opa¢nych smérech od nas. To se zda jako sled na zed’ jako galaxie funkce v
pomérné pravidelnych intervalech, pfi¢emz prvni z nich, asi 130 Mpc vzdalenosti, se nazyva
"Velka ¢inska zed". K dneSnimu dni jiZ 13 takovych rovnomérné rozmisténé "zdi" galaxii
bylo zjisténo! [[41]] Teorie velkého ttesku vyzaduje pomérne rovnomeérné michani na
stupnici vzdalenosti vétsi nez asi 20 Mpc, takze ziejmé je daleko vice ve velkém métitku
struktura ve vesmiru, nez velky tiesk mutize vysvétlit. - Mnohé ¢astice jsou vidét s energiemi
nad 60x1018 eV. Ale to je teoretickd energie limit pro cokoli cestujici vice nez 20 - 50 Mpc,
protoze interakce s fotony mikrovinného pozadi. [[42]] se vSak tato namitka predpoklada, ze
mikrovinné zateni je Velky tfesk ocekava, namisto pomérné fidké, mistni jev. - The Big
Bang predpovida, ze stejné mnozstvi hmoty a antihmoty byly vytvoreny v explozi. Latka
dominuje soucasny vesmir ziejme proto, Ze n¢jaka forma asymetrie, jako je naruseni CP
asymetrie, ktera zpusobila nejvétsi anti-zalezitost znicit s hmotou, ale odesel hodné zalezi.
Experimenty hledaji diikazy o této asymetrie, zatim bez Gspéchu. Ostatni galaxie nemulize byt



antihmoty, protoze by to vytvofit vécné antihmoty hranici s mezigalaktické médium, které by
vytvorilo gama zafeni, které nejsou vidét. [[43], [44]] - I malé mnozstvi rozptyleného
neutralniho vodiku by produkovat hladké absorbujici zlabu shortward o Lyman-alfa QSO
emisnich ¢ar. Toto se nazyva Gunn-Peterson ucinek, a je ziidka vidén, coz znamena, ze
vétsina vodik ve vesmiru byl re-ionizované. Vodik Gunn-Peterson koryto je nyni
piedpoklada, ze byt ptitomny pii rudém posuvu z »6.1. [[45]] Pozorovani high-redshift
kvasart blizko z = 6 se kratce objevil na potvrzeni tohoto predpokladu. Nicmén¢, galaxie
lensed podle popiedi clusteru je nyni pozorovan z = 6,56, pied piedpokladanou reionization
epochy a na dobg¢, kdy se oc¢ekava, ze Velky tresk zadné galaxie, aby byla viditelna jeste.
Navic, i kdyZ jen malo galaxie se obratil na zacatku tohoto bodu, jejich emise byly
absorbovany okolniho plynného vodiku, aby tyto ¢asné galaxie neviditelné. [34] Tak lensed
galaxie pozorovani falsuje tohoto piedpokladu a teorie byla zaloZzena na. Dal§im problémem
piiklad: Kvasar PG 0052 +251 je jaddrem normalni spiralni galaxie. Hostitelska galaxie se
objevi neruseny zatreni kvasaru, ktery ve velkém tiesku, se pfedpoklada, ze bude dostate¢né
silnd, aby ionizaci mezigalaktické a stiedni. [[46]] - pfebytek QSO je pozorovan po poptedi
klastrii. Cocky zesileni zptisobené popiedi nebo seskupeni galaxii je piilis slaby vysvétlit
tento vztah mezi vysokou a nizkou rudy posuv objektd. Tento zdanlivy rozpor nema feSeni v
ramci Big Bang prostorach, které nevytvofi néjaky jiny problém. To by zejména temné
hmoty musi byt feSeni centralné koncentrovany, na rozdil od pozorovani, které predpokladaji,
Ze temnd hmota zvySuje od galaktickych center. Vysoce redshift a low-rudy posuv objekty
jsou pravdépodobné ve skutecnosti na srovnatelné vzdalenosti, jako Arp udrzuje po dobu 30
let. [[47]] - The Big Bang porusSuje prvni zakon termodynamiky, mlzete, Ze energie nemuze
byt ani vytvofit ani znicit, kdyz pozaduje, aby novy prostor napInény "zero-zaméfit energii*
byt neustale ¢ar mezi galaxiemi. [[48]] - V rudého posuvu Las Campanas Setieni byly
statisticky vyznamné rozdily z homogenniho rozlozeni zjistil v méfitku nejméné 200 Mpc.
[[49]] Toto je v souladu s ostatnimi analyzami galaxii Katalog Ze nevykazuji zddné trendy
smérem k homogennosti i na vahy az 1000 Mpc. [[50]] The Big Bang samoziejmé vyzaduje
rozsahlé homogenitu. Meta model a dal$i nekonecn¢ vesmir modely ocekavat fraktalni
chovani na vSech trovnich. Vyjadteni zuistavaji v souladu s tim. - Eliptickych galaxii
pravdépodobné vyboulenim podél osy na nejnovéjsi galaxie fize. Ale thlové rychlosti hvézd
v riznych vzdalenostech od centra jsou rizné, takze elipsovity tvar vytvoteny timto
zpiisobem nestabilni. Tyto rychlosti by smykova elipticky tvar, dokud byl vyhlazen do
kruhového disku. Kde jsou galaxie v procesu byti stiihany? - Polarizace radiové emise otaci,
jak to projde zmagnetizované extragalaktickych plazmatu. Takové Faradayovy rotace v
kvasart by se méla zvysit (v pruméru) se vzdalenosti. Pokud rudy posuv udava vzdalenost,
pak rotace a rudy posuv by se m¢l zvysit dohromady. AvSak primérny Faradayova rotace je
mens$iuz=2, nezuz=1 (kde kvasary jsou ziejm¢ skute¢né nejjasnéjsi, v zavislosti na
modelu je ARP). [[51]] - Pokud je temna hmota potiebuje Velkého tiesku, mély vykyvy
mikrovinného zafeni maji "akustické vrcholy" na thlové stupnici 1 ©a 0,3 °, s druhym
prominentni ve srovnani s prvni. Naproti tomu, jestlize Milgrom je alternativou k temné
hmoty (Modifikovana Newtonovy dynamiky) je spravnd, pak tento vrchol by mél byt jen asi
20% z prvni. Nové ziskana data z pfistroju Boomerang balon pienasenych jednoznaéné
uptednostiuje vyklad Mésic nad temné hmoty. [[52]] - rudy jsou kvantovani pro ob¢ galaxie
[[53], [54]] a kvasary [[55]]. Takze dalsi vlastnosti galaxii. [[56]] To by se nem¢lo stat, v
prostorach Velkého tresku. - Hustota pocet optickych kvasara vrcholi v z = 2,5-3, a klesa
prachu vyhynutim nebo netiplnosti Setfeni. The Big Bang ptedpovida, Ze kvasary, jejichz
semena vSech galaxii, byly nejpocetnéjsi v prvnich epoch. [[57]] - falloff energetického
spektra v malych méfitek mize byt pouzita pro stanoveni teploty mezigalaktického média.
To je typicky dovozovat 20000 ° K, ale neni tam Zzadny dikaz evoluce s rudym posuvem.



Ptesto se ve velkém tiesku, by, aby teplota adiabaticky klesat prostor rozsifuje po celém
svété. To je dalsi ukazatel, ze vesmir neni ve skute¢nosti rozsifuje.] [[58]] - V Big Bang
prostorach, musi byt konstanta jemné struktury se meni s ¢asem. [[59]] - Méteni
dvoubodového korela¢ni funkce pro opticky vybranych galaxii sledovat témét dokonaly
vykon prava na téméf tii fady v odlouceni. Nicméné, tento vysledek nesouhlasi s n-télo
simulace ve vSech Big Bang v riznych modifikacich. Slozita smé&s gravitace, hvézda
formace, a disipativni hydrodynamiky se zda byt potieba. [[60]] - Emisni ¢ary pro z> 4
kvasary naznacuji vyssi nez solarni Quasar metallicities. [[61]] Zelezo zvySuje pomér hoi¢iku
u vyssich redshifts (diive Big Bang epochy). [[62]] Tyto vysledky naznacuji zna¢nou tvorbu
hvézd v epochach piedchozich nebo soubéznych s fenoménem QSO, na rozdil od béznych
Big Bang scénait. - Absorpéni ¢ary Lyman-alfa tltumenych systémda jsou vidét v kvasart.
Nicméné HST NICMOS spektrograf se hledal vidét tyto objekty piimo v infracervené
oblasti, ale nedokdzal z vétsi Casti je odhalit. [[63]] Navic se relativni hojnost maji
piekvapivou jednotnost, nevysvétlitelné ve velkém tresku. [[64]] Nejjednodussi vysvétleni je,
ze tlumice jsou ve vlastnim prostfedi ke kvasaru, ne na jejich rudého posuvu dalky Big Bang
vyZzaduje. - Svitivost vyvoj nejjasnéjSich clusteru galaxii (BGCs), nemiZe byt dosazeno
uspokojive vysvétlit jednoho evoluéniho modelu . Naptiklad, BGCs s nizkou x-ray jas jsou v
souladu s zd&dnym vyvojem, zatimco ty s vysokym x-ray svitivosti jsou jasnéj$i v primeru na
vysoké posuvu. [[65]] - zdsadni otdzku, pro€ to je, ze v ranych dobach kosmologickych,
vazané agregaty fadu 100.000 hvézdy (kulové hvézdokupy) byli schopni tvofit stale trvaji ve
velkém tfesku. To neni zadné tajemstvi v nekone¢ném vesmiru modelt. [[66]] - Modra
galaxie poéita vykazuji prebytek slabych modrych galaxii o faktor 10 v rozsahu 28. To
znamena, ze objem prostoru je VEtSi nez ve velkém tresku, kde by méla mit mensi, jak se
podivame zpét v ¢ase. [[67]] Snad nikdy v historii védy ma tolik kvalitni dikazy
nahromadéné oproti modelu tak Siroce pfijimany v oboru. Dokonce i ty nejzakladnéjsi prvky
teorie, expanze vesmiru a ohniva koule pozlstatek zafeni, zistava interpretace s vérohodnych
alternativnich vysvétleni. Clovék se musi ptat, pro¢ v této situaci, Ze étyti dobré alternativni
modely nejsou ani byt pomérné diskutovana vétsina astronomt. Podékovani samoziejme
stovky odborniku, jak astronomové a védci z jinych obort, které ptispély k témto zaveéram, i
kdyZ jen malo z nich stoji zpét a podivat se na vétsi obrazek. Pfedpoklada se, Ze mnozi z nich
budou pridavat své komentaie a pripojit jako spoluautory ve snaze houpat nadchazejici
generaci astronomd, ze soucasna kosmologie je v ¢ele nikde, a pfipojit se k hledani lepsich
odpovedi.



