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Comment on "String-dominated Universe(SDU}"
Theoretical prejudice favors the flat(k=0) cosmology, and the

inflationary Universe scenario Implements this prejudice in a natural
*Puer .

way. For the k=0 model L (z L =0 ¥ ¥ )=, However
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observational data suggests: ﬂ%szo.‘ito-f, where'+0.\' indicates the
range of values reported. This discrepancy is known as the ‘_ﬂ. -pr'oblem.’
A number of solutions have been 3uggesated: -n'oa'i is determined by
assuming that light (i.e.,galaxies) traces mass--perhaps this assumption
is not valid; 'Q'o‘bs is not sensitive to a smoothly-distributed ccmponent
of mass density--perhaps most of the mass density resides in a smooth
compv:ment:(Q—gﬂ,‘o‘,‘-ﬂ'= '.O'NR'-“ 0.5\’504’) .1 Candidates for the smooth
component include: relativistie particlesl(.Pg). a rellc cosmological
,terml (_PVM-)’ and in a recent letter Vilenkin"has suggested fast-moving
strings( P )T oF a ‘\'e/v-c)\s\c\ vebwork of Sw CPNET\
There is another equally important difficulty with the kA0 model=-~
the growth of density perturbations needed to form structure in the
Universe. Linear density perturbations can only grow while the Universe
is matter-dominated ( %’uglpuacc altyn. The Universe becomes
- YA I
matter~donminated when the cosmic scale factor a‘cau&ﬁ 2+10 LQ'NR\'\ /8 ) ,
where HO‘J looh kmS-‘Mpc—‘ )9':1%[’1-?‘.() o.(tod&*/)s | . Ina kfo or a

SDU, perturbations cease growing roughly when the Universe becomes

. -1
i ffr.“l%; Awrﬁg{v‘at}ure-dominated(PNR'-’- PS or k/a" )i as:‘:(ﬂ-NL‘ i) . Thel’E'Fore ‘h,di
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— total growth factor 1s: § % 3#10 ﬂ:aw'[a'q [It‘ the NR component is

baryons, then perturbations cannot grow until after
-\
decoupling( a,_,e:lS'oo ) and T"-“lsoo_ﬂ.ﬂa.]'l‘hus for smaller -Q'NR. larger

initial perturbations are needed, in turn implying larger anisotropies



Y
in the cosmic background radiation(CBR)-- this 1is called the lo=-fL
|
squeeze. The smoothness of the CBR r'ulesaout. all baryon-dominated

L ~
models and hot or cold’dark matter models with 'O'Nﬂ}\ £ 0.3

[

.
My main 1n_t hat while the SDU addresses the Q—*pr'oblem, it
< X -wesun ?4 _
does not add?éifs_and-rts actuallf/worse¥thian the k;‘O model with regard to
the lo- L squeeze. In contrast, the fpfo and A#0 models are
essentially as gg"d in this regard as the .Q-m.fl model. .. l-mov
5
cCl/-t 0.@'.) have numeritally T1integrated the equaticns for the
T evolution of a.(f) ang of SPNP-/?NQ . In the 3SDU the growth of
ﬁ JPNL/&P. from decoupling until today is signifilcantly less than in a
o
. kp0 model. Since kA0 models with (lypl W£0.3 are ruled out, SDU models
>
é i withﬂmbé—o.s are also ruled out (both have a growth factor of & 300
by
9 since decoupling). All baryon-dominated SDU models are ruled out. The
/5 reason for the difference between the kr’O model and the SDU is easy to
' i 1.5
R 0 acth a
. understand. WhenﬁNR7 PS , andeSOC ,whereas k/a oC'C\ . This
c:f; means the transition from NR to string-domination takes longer (since
- o (£ and not C A ), and ther fore must start lier ()
2, J’Js /P"& a ) e u earlier ()
= '
:E ~ ‘ ; compare the estimate for as "(‘(LNR l) with the actual numerical
G ¥ . _ _
_{_0_ N \m?w.t for S}) One other minor point; Vilen&q@ims that ﬂth?,_SEU .
- A -
"f "3 ] helps to ease the Hubble parameter-age dilemma. e fShU  is ael—muss
5 o~ / g SO noi A€arly as 3 cod aS
.;.3. 2 / better than a_ﬂ.N“_- modelqworse .than a k;‘.o model, and y ‘
? 2 [ a A#O model] _ e : : .,,;toVJ
& E ’ in wum, there ars "two difficulties with kpu models--that of
0 '
é £ |} aesthetics and that of formation of structure. The SDU only addresses
D ‘?L \ the first. With regard to the second the SDU is ... . . PR '-ROTSQCJ)S
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A ~ f than the k/‘O model.
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