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l"'-]lдсt. The dераrturеs,fгоrrt the Poisson distгibution оfsоuгсеs очеr the sky fоr an апgulаr
: L),8o - 1.0О, obtained fгоm the analysis of Zelenchul( sul,veys, tпа.у Ье of cosrлologic:al

' . , Тhе сhагасtег of these dераrturеs indicate some objects connected with the lагgе*sсаlе
' _.:al struсtuгеs to Ье present in the Uпiчегsе. Тhеsе sources mау Ье геlаtеd to supeгclusters

- ]s, Тhе {'ollowing lirrritatiorrs оп tlte Universe deceleгation рагаrпеtег qб and on the геd
' : i tlre epoc[-r of fоrlllаtiоп of large-sc,,ale stгuctures аrе obtairred at а !]5% confidence level:''. : ( l4,

-, . .*,oгds: suгчеуs statistics - cosrrrology

" _ _tion

ШйD€е of mosaic scales fоr а spatial inhomo-
' - l'riiчегsе has been establislred to exist.

hшý{ scales of suрегсlustегý and voids геасh
Ш!Ш Д-l Мрс. Optical data fог гiсlr сlustегs of

-:.е 
}]l,esetlce of а chaгacteristic scale,

ЩЦШ fi-, }Ipc, in геgulагitу ofthe suреrсlustег -::l эaclhul,st et al., 1990; Мо et al., i992;
_ ,;!1).

, .: lrand. extгa-galact,ic гаdiо so1ll.(]es

t-,e assclcizrted with giarrt elliptic:al
цF псh clusters in the rеgiопs surrоuпdеd Ьу

.-геr,. T}rey rTray Ье used as indicators
Шctoв' of the lагgе-sсаlе stiucture of the

lýаr"ег. 1991). All the lists of гаdiо sоuгсеs
fiоrп the sеагсh surчеуs gave hopes fог de-

- ,- ,1еllаrtrrге fгопt the Poisson distгi-
: ,\,€i, t}re c:elestial spllel.e. Howevet,

fu,r dist,oгtions of the poisson distгibution
пrriеd out fог many уеагs has not ргочidеd

спidсасе fог suсh dерагturеs, which has been
-. _]lte t,o the smearirlg effect of tlie

" ,.., trilsitv fr_rnc:tions (LГ) of sоurс:еs.
itrc] r,егч distartt ob,jects {'all orr

_ ._l1,11, t|re structuгe of the local su-
has Ьееп сопfiгmеd Ьу radio astronomical

ihе reasons connected with the гаdiо lu-
:' ;aJaxies ;rttd quаsагs, t,hel,e rrray

Ье the corrdit,ions l,esponsible fог the negative гesults:
the sparse rrumЬег of statistical data used, and t,he irr-
sufficient depth of the suгveys. That is whу, аftег the
cornpletion of Zelenchrrk sul,vey (22) and data рrо-
cessing {Ъг sorne zones we have anall,sed the distгi-
bution of tlre Z2-suгvey sоurL]еs (Arrrirkhanyan et al.,
1989). The extensive lTtatelial (about 11,5 thousands
rаdiо sоurсеs) raised hореs fог obt,aining new irrfог-
mation about the ргоЬlеlп of irrterest (Аmiгkhапуап
et al., 1989; Lагiопоч, 1991).

Irr 1987 we hаче published t,he results оп гечеаl-
irrg tlre dерагtuге fгоrrr I'oisson distributicln fоr the
22 suгчеу s()uгсеs оп the scale of about 0.5О Ьу the
пrethod of counting t}re sa,rrrple suгfас:еs wit}r differerrt
number of sоuгсеs irr t}reпr (Larionov, 1987). Dif{егепt
агеаs of t,ht sulvey }rad t,lre sartte сhаrасt,ег of clepat,-

tuгеs arld srrggested the ргеsеltсе of геgulаг stt,ur:tuгes
irr t,he distгibutiotr о{' sоuгсеs, То ссltlfiгlll the геsrrIts
ttre equatorial deep su],vey of up to 20 mJy has beerl
rnade in t}re last years using anotirer configuгation of
the RATAN-600 (Lal,iontlv et al., 1994). T}ris sul,vey
has cancelled some suspicion of а possible select,iotl
effect t,elated to t,he low (about 20) Latio of t,|re агеа
оf t}re rrriniпturn surface t,lerltent to the squaгe beatrr
widttr.

2. Computation

f'lre st;rtist,ic:s о{' t,lre ttutttЬег clf агеаs with diiIЪгепt
tlurttber of tlbjec:t,s in ttrеrгl follows t,tre ['oissort distri-
bution arrd dеtегrгriпеs t}re ргоЬаЬilitу of ос:сuггеttсе
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оГ soTrle event, fоr а гапdоm quantity

(уlп. р- 
а

p\Ill) = i ,
,rrL:

whеге rr is the average пuпtЬеr of souTces in ап аrеа
of а certain dirnensiorr: rrr is thе пumьеr of sources jtr

the агеа (the oгdrrial nuttibet, of independent dеgгееs

о1' fi,eedolrr ) .

Tlre methtld is efficient to а mахiтпurп at small r-l

atlcl пr. T}ris situatrorr is realized irr оur investigation.
T'}re lrypothesis of rапdоrп distгibutiorr lras beelt

t-st-r] llsitl8 1,1lp (,l,jl pгioll

N ,ро

w}rеге р; is calculated fгоrп equation (1), but 1{ is the
total nurlrbet' of areas ill the suгче1, zone artall,zed,

Tlre statistic.5 U obeys thе 12 distгibLrtion witlr
(rn-1) dе:gгееs of {l,eetloTrr at lа,гgе Л, T}re quaritiiy,V
is about t}rousarrd in oul case. Тhе sirrglе-рагаtпеtег
distгibutiorr function is

.Г1l2t= =+(i-)l*r,-lr'. 
r3l

Z-,-\.; l

лr,[tегtl tu = 1ll.- 1 is t.lre ttt-itttbeг оf iridc:pendett1 сlеgгее-'

':;f f'r,eedorrr. This function регilrits t}te probabilit,y о1'

poissotr distгibut,iorl to Ье determined

whеrе ./(r) is the disttibution function of 12.
Ву t,Lris Illeans the whole zone of thе deep sul,vey

(r-t frоm 0i'to 24l' and 5 fгorTr 0О to -1О) lr,as divided
into агеаs fгоrrr 5 to 0.08 squаrе dеgгее in size. Тhе
tluтtlЬег оf the агеа,s of eacl-r size fог diffeгerrt degl,ees of
гt,etldclrlt }ras Ьееп calculated. Тhе t}reoleticai poisson

distlibution п,аs found from equation (1), whеге the
proba,bility density peI orte area is plesented. Гог tlre
агеа of each size х2 rvas found using equation (2)

and tlre value of гапdоrrl lealization rvas calc:ulated ily

irrtegl,at,ing equat,iort (а). TLre lrvpotl,resis ot' rаtidсlrгr

rlistlibr-rtiorr clf sоuгс:еs очег the celestial spliere rvas

adopted. Aborrt 700 sоurсеs of tl.e cleep suгчеу and
the sаrrtе пumЬеr of 22 srrгчеу 1п lhe zone neal,tlie
riee1l sut,vey* лчеге investigated,

T}ie st,atisti..:s о{' агеа.s fог tlre deep stlгl,еч and fЬL

ра.гt of'22 sttгvev is shotvll in'l-:rble 1 fbl a strгГасе ot'

(),2il squale deglee.
TIie tenderlcy of distoltions of the Poisson distгi-

bution in the two sl.ll,veys is identical. Т}rеrе is defi-

ci,:rtcl, of аrеаs t,lrat do rrot contain souгc]es and tlre
al,e,ls tTith rTrttlti1_.lle stt,uctures. Brrt tIre агеаs,,чitlr
,r sit,.цlе s()11гс(-, ;rге in excess, -(16 18) %. The ас,-

l rl;,.] ,1rstlillution is ltIоге паггоw thari Poissclri. It rrray

LARIoNov

Table 1:

(1)

(2)a,, = \-'12
i=0

deep deep 22 22

о.оо ?z0.oo 467.40 398.00 432.00

1.00 393.00 336.40 370.00 з16 00

2.00 127.00 l21.00 116.00 1l6.U0
> 3.00 14,00 з5.10 19.00 зз 60

suggest the ргеsепсе of qrrasi rеgulаг stгuсturеs о{'

sol.ltces. T}re probability сlf гапdопt гealization irr tlrr,

distгibutiorr of sоrtгсеs р(х') i, giverr irr Table 2 {ог

the deep Sllгveyr for, рагt of Z2 srrгvey, arrd also fol,

both surveys (urrified datrr) (sect,ions I, II, IIl, rеsрес-

tiveiy ).

Тhе сlеагlу defined scale of the depaltlrre. about

0.5О, c}ralactelistic of t}re two suгчеуs of difleгetrt

cJept lis, gives gгоuпds , t,o suppclse t Irat t lte sоuгс,еs

itl сIu_чtегs o1'galaxies аге гespclttsible Гог tlirs scale

since it is trnlY оп the scales of suрегсiustегs. (1ttt)*

150)h -1 \11lс. that quasi rеgulаг stгuсtuгеs levealed

in optical studies оf riclr sllpeгclltstet,s аrе observecl,

SirTrilar гesrrits wel,.] obta,ined. ргrllэаЬlу, bi
Iioorrrran er al. (1995) r-rsirrg t}re atlgttlaг соггеlаt,iоtr

I'utrctitltl f'ог 1lre 87G}3 suгvey. The positive and neg-

atI\,e comp()nelltS of t}re irngulat' cot,relation functiori
in their ca]cuIatioris forrned а peliod of about orte

dеgгее,

3. Data analysis

ТаЬlе 3 shows t}re ргоЬаlэilitу of random геаlizа1 iorr

iп the distlibrr|ion of soul,ces as а function of't,lie clori-

bled апgulаг scale of arezrs into whiсh the suгчt].ч- zoIl(,

was divided.
Because thе statistics of агеаs sltorvs t}tc elrrpt,,

aleas tO Ье deficierrt irr rruпrЬеr arlcl tiie sitrgle-sourc,
агеаs to Ье in excess as compared wit,li t}re poissclr-

lristоgгаtll, the interpretatiorr of thе elfect, obt,ainc:

leads to tlre corrclusion t}rat, thе periodic:al corIIpone11,

оf doubIe aligulat, sizr: is ргеsеlrt. аssuгrtiпg ttre геgu-

lal laгge-scale struсtuгеs t,o exist. 'Ihе defic:it o{'tlr-

eпIpty Scluares arrd ttie excess оГ thе squ:rt,c:s r,r,itlt .:-lti-

Sоuгсе dеtегп-riпе the scaie of srrperclustel,s t ogetlie:

with voids. А сопsidt:гаЬlе (at lсчеl of fir,e s1 апсlаr

devizrtions) сlерагtuге fl,cltrr ['oissсln distгillrrtiotr,,
sc.alcs fi,oпr 0.8о to L.0o is visible. 'Гllе sIr;rгр сlrt,,

irr the гelatiorrship tоп,агtls t!re clcct,easing sizc сlf tl,-

analyzgd al,eas cali Ье explairrecl пеithеr Ьу, statrstic ,

paramete],s rrог Ьу possible selection effects conrret:tt:

tl,,ith the dect,ease in tlre l,atio of the size of аrеаs at,

alyzed to thе squаге bea.lrr widttr. Тhе statistics
SquагеS in first c:ase is irгrрt,оr,,ес1, w}rile the t,attu]

ф
., I

р{ \]J= |.Гl., 1,1r, (ql
,J
.-2

second c:asc, ts abolrt а. hurrdlecl . Thc: shape oi'tlre cll,,

is ic,lelrticaI for bot,}r Sul,\,(]ys (сlеер arrd Z2), \\re slri
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Table 2:

sectton

63

_.,,) -V
Z2

132.00
:] 16 00
1 l6.00
зз.60

5.0
0.62
0.31
0,2з
0.1б
0.11
0,08

0.56
14.9
19.0
258
,л,,)

18.1
5.63

0.7i
i_2.8

18.0
19.8
]_J.i)

8.3

7.10- 1.1
24.4
33.6
43.4
33.9
25.6

2

5

4
.)

3

,1

2

1 .0.10- 2

8.0.10- 4

1.0.10-5
2.3,10- 5

4.2.|0-4
6.0.10- 2

2.5.10- 2

1.0.10-3
1.9.10 -4
3.7.i 0-3
6.2.10* 2

1.6.10-4
9.0.] 0-7
2.5.1 0- 9

2.6 10-7
1.4.] 0-5

;lluгes оГ
'1,]Il IIl thе
Гlillс,2 f'ог

. 1 ;tlso fol
iIl. respec

,l l,e, about
:,1ifГегеlit
:-, Sоilг(]еS

'lris scait
::гs. (100
:: t'evenled
,Ьsегчеd,

: ,i il ]v. br
,r геlаt iclt,

- ;rttd neg-
:, function
.i}lout опе

:,t aliz atior l

i'tlre dou
.l'\'ey ZoIlt:

']i|] eIIIpt\
,-,с SOt_lГct:

:_,, Poissot,
' ,_,ilt airrei]

,I] lponeI1l

- 'lic геgu-
:_ lt rlf t h,

. lr-ith otr,

. togethet
- _tl. a.ticltrt,L]

, . l ]t ioll Ol.

:_,Lг1l сlгсl1

tize of tll,
.tirtistica-
].] Ii iIeCted

.- ;rLea.s att
',tistics с-l:

.- rаtrо il_

i l lIe (l1,ol

\\i: sLr1,-

Table 3:
сurrепt еросh and is equal to 130 h-1 Мрс;

l the cosпtological univeгse expansion causes

then the lагgе-sсаlе St,ructure size to сhапgе irr thе

way thе scaling factor does. Тhе last assumption
rrrealls that thete is по gravitational connection Ье-

tween t,he cent,tes of suреrсIustегs.

Тhе mеt,гiс distances аrе adopted frоrп Mattig
(195s) and the гelationsi-lip between the liпеаг and

angulal, sizes of Sоuгсеs а,Iе determined Ьу the func-

tional

о- L.H q?(1+42
(5)

clqoz + (qo - t)(r/TTfqM - t)]

29)2, sq. dеgrее р(х')
030
0.42
\],;)l

0 .64

0.80
rJ.92

1 .08

1.,24

156
184
,2 1б
,) д:
,].80

].12
,),1.)

,) / ()

1 tj8
1 ai)

1.т2
]0З

6.0.10-,z
4.2 ю-4
5.1 10-3
2.3.10- 5

з.0 10-5
8.9.10- 6

2.2,10-2
8.0.10- 4

4.0.10 -з
9.0.10-3
8.0.10 - 3

1 .0.1 0- 2

7.0.10- 2

1.5 10-З
3.5 10-2
6.0 1t)- i

- r ri,-1]j,i),lU

5.0 10-:]

3.6.10-2
4 2.10- 1

whеrе с, Чо, z, Н - the light velocity, the Univeгse de-

сеIегаtiоп рагаrпеtеr, the redshift and Hubble's соп-

stant, The liпеаг size i is the function of redshift and

Hr-rbble's constant:

r.= 1jl0,=]'3,jЧ (6)-- l,|l+z) Н {l+z)

I{ubble's constant is abst:nt, in the fiпаl fогlп of thе

геlаt ionship

1 .3 1 04 |;(1 + z)о- (7)

,fГ сап Ье diгected t,o the epoc.h oi'

з,пf геЕulаг stгuсtuгеs of the Universe. This
ш пg related to struсtuгеs associated with

- .. is, А соmрагisоп of the two sur-
-- ] .,]1,.h опе fi,orrl the оthег at about

- t.:l,il;rг геsults. aTtd wе obtained arr

ш8gтjment in favour of our assumption
- :.,] _rtandal,d cosmological rrrodels

:i,:irl tегrтr. Тhеге п,ете used the
- :- 't,ased ori the enumeгated facts:

i,stirlctiotis irr the visibie distгi-
- .. - i_llltteclted with геgulаr, lагgе-

,:-. L-triчегsе, obtairred lгоrп opti-
., . i.-.r, tlre iocal Metagalaxy large

. . -,i гечеаIеtl in ttre distTibutiorr
- ;l ]]ll i.l.Eo to 1.0о at sottte epoctt

.:--аг size of stt,uctuгes at, ttre

Б;+ (q. - Ц JT +T,loz - |))

Ву fixing of the апgulаr Scaie 0.8о we get а functional
connecting (9 alld z. Ttre indicated relation is showrt

in Table 4.

4. Discussion
It is seen that q0 orrly slightly depends оп z at q0

1аrgеr thап 0.1, Тhе valut: of the deceleration раrаrrr-
еtег сап plactically not Ье lаrgег than 0,25, Тhе rеd-

shift at tLris epoc}r is 50 arrd lагgе-sсаlе stгuct,ures

of the Uпiчегsе could hагсlIу exist, at that, tilrre, Ечеп

tlie wide ralrge оf lrrrlrinosity fuTrctions of galaxies and

quasars arrcl possible selet;tion effect,s connected with

the fact tha.t the salnples arralyzed are 1irrrited in stel-

lаг пragnitrlcle could поt rlisgr-rise lrоrrt otrseгvatiorr of

t,he sоuгсеs in suc}r а wide гапgе of z ({i,оrгr б to 50),

if а specific gase offoгrTration of laгge-scale stгut:tttLе

we
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is rrot supposed, when at чегу lагgе z object,s оГ ех-
t,t,errrely low lurrtinosity аrе fоrrпеd whose lutrrinositr
gгt-lws wit,}r epoc:h. The lange of possible values оf qo,

t,hat lrave Ьееп fouтrd, lies below 0,15 at а confidence
level ог 95 % with allowance fоr егrогs in t,he rrethod
used апd ехрегimепtаl data. Тhе age of object,s corr-
nected wit}r lal,ge-scale stгuctut,es is then about iб
billion уеагs. Тhе situaticln is aggl,avated Ьу tlre iпtrо-
duc:tion clf evolut,iortary chaгacteristics of q6(z), whiclr
is паt,urаl frопr the physical point of view. Тhе геlа-
tion bec:omes steeper with incгeasing z uпdег this as-
surrrptiolt, lГhе еросh of forrrration of lalge-scales as
we stlppose lies within the гedshift range (5-10).

тhе decluceti lilrlitations оп the univeгse cosnIo-
logic:al раLаlrtеtегs аге consistent wit}r а пuпrЬеr of
krtorvn experirnetttai data based on t}re counts offaint
galaxies. As ап example, we can cite the wоrk of
Guideroni and, Rосса-Vоlrпегапgе (1990), whel,e tlre
аrtthогs obtained а low value, qo=0.05, Ьу t}re rrrсldеl
rrrat,clrirrg of count,s of galaxies. Тhеу rroted that the
t"аlttt,lsл qll=0.|l atrcl .z=2, at,e hig}rIy сопtrаrу to t,hе

rlxileгilrtetrt,. T}re rnaxirrrurrr vaJues given Ьу t}rern,
(rl=0.15 fог the еросh of galaxy fогrrrаtiоп, z=lQ,
аге corllpaгable rvit}r oul,s. r7q-0,15 arrd z=14, геsрес-
tiveIy, Тhе disаgгееrrrепt with the inflatiorr sс:еtlагiо
trray }iave diffегеrrt, expIarratiorts:

о the епuпrегаtеd experirrrents include еithеr
n-rettrodical, ог logical, ог actual mistakes;

о the experitnerits contain selection effects that
}ravt ttot }эeetl talten into account,;

о the пrtlс]еIs t:orrsideгed al,e not itlcorrrplete arrd
clrie s}rould exalltitie the rrroclels with а поп-zего cos-
rtltllogic,al tегtrt:

о the rnodels do not rеflесt геаI cosmology at all
о the inflation models аrе inconsistent wit,h th.

observed univeгse.

Опе must examine othel, models and assurnptions
first of all а mcjdei with а поп-zеIо c<эsmological tегm

5. Conclusion
1. Тhе dерагturеs fr<lm the Poisson distгibutior-

fоr the sоuгсеs очег thе sky оп the angular scale frоп-
0.8О to 1.0О, revealed in the Zelenchuk suгчеуs, mа.
Ье of cosmological огigiп,

2. Тhе fоtm of the dераrturе fгоm гапdоm distri-
bution suggests the ргеsепсе of ап арргесiаЬlе shаr.
of гadio sоuгсеs. related to t}ie lагgе-sсаlе supeгclustei
structures of the uпiчеrst:,

з, А iоwеr limit has Ьееп obtained on the dесеlег-
ation раrаrтrЁt"r, qo < 0.i5, which соrгеsроrrds to th.
epoch of foгmation of large-scale structures. z 4 1,1

if standard cosrrrology is ;rdopted.
4. Тhе anglrlar scale of the dерагtuге frотrr tlr-

Poisson dist,ribution is close to that rероrtеd Ь.

Kooirnan et al. (1995) frопr the analysis of the 87GЕ
Suгчеу,
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