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Figure 1: RELIKT1 and DMR sky maps in ecliptic coordinates smoothed to
an effective FWHM of ~ 29°, The temperature scale is thermodynamic. A band
of width +15° about the Galactic plane has been given zero weight, other blank
regions correspond to the RELIKT1 sky coverage. The white cross on the
RELIKT1 map shows the approximate centre of the ‘blamb’ region.



Jluteparypa Hayka kxocmoJsiorusg — He BIOJIHE OOBITHA

e /I.C. I'opoynos, B.A. Pybako. Beenenue B Teopuio e Hayunblit MeTo/1: HaDJII01aeMOCTb U BOCIIPOU3BO,IN-
paHHeil BceseHHoOM (/1Ba TOMA). MOCTh
o A. Jlaittman, B. Ilpecc, P. Ilpaiic, C. TroK0IbCKH. e Ammapar KOCMOJIOTUN OIIMCBIBAET <«aHCAMOJIb OJIU-
COopHUK 3314 10 TEOPUN OTHOCUTEIHHOCTHU U I'pa- HAKOBBIX BCEJIEHHBIX», HE eIMHUIHYI0 Bcenennyio
BUTAIIIH. .
e Bcenennas — yHUKaJILHBIN 00HEKT
Kak ycTpoen Kypc e OnepalmoHaJIbHO HEOIPEJILINMOE ITOHATHE BEPOSIT-
[TpezenTanum B cetn: decl.sinp.msu.ru/~panov HOCTHU — OafiecoBcKas BEPOSTHOCTD:

Bepoammnocms onpedeasemcea kak cmeneny yeepen-
nocmu 6 ucmunnocmu cyocdenus (Bukunedus).

Coded in UTF-8 : :
e Cosmic variance — KocMIIeCKad HEOIIPEeAEJIEHHOCTb

NMaHoB AnekcaHap => HEKOTOPbIe IIPe/ICKa3aHus B IIPUHIIAIIE HE MOT'YT
OAMuTpunesny | OBITH IMPOBEPEHHI ¢ JIF0OOH Hamepes 3aJaHHON TOU-
HOCTBIO.

HUNSAD MIY, nokTop ¢pn3.-MaT. HayK, BegyLni
Hay4Hbli COTPYAHMUK.

e Mysbrusepe (4 yposua: Make Termapk):
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— NPUYUHHBIX obsacTedt (1-if ypoBeHb)
BBefieHWe B COBpeMeHHYI0 KocMonoru. Kypc nekumun.

— XaoTH4IeCKoN nHbsnun (2-if ypoBeHb)
KHUIr1, K KOTOpbIM 1 UME€10 KaKoe-TO OTHOLIeHUe:
CKaHMpoBaJl, pegaKTupoBas, Nnepesoinji 1 17.4.

Bu6nuoreka. — MaTeMaTu4ecKui (4—171 ypOBeHb)

— KBAHTOBBLII (3-#1 ypoBeHD )

e MeTtoomorndeckuit cTaTyc <«JAPYTUX BCEJEHHBIX»

HesiCeH.
Bce dpopmysnbl nponyMepoBaHbI!
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JInddepennnaibaas reoMeTpus: MeTpuieckuii TeH3op, adpuHHasd
CBSI3HOCTDH, KOBapUaHTHAS MPON3BOTHAL



e J[BurKeHMe TeJT B TPABUTAIIMOHHOM I10JIe He 3aBUCUT
OT IIPUPOJBLI TEJI =

® HpI/IHHI/IH SKBUBAJIEHTHOCTU —>

o FpaBI/ITaHI/IH €CTb ABJIEHHUE I'EOMETPUIECKOE

IToctynar: /Ipmkenne B TpaBUTAIIMOHHOM ITOJIE

ecTb CBODOJIHOE JIBIKEHHE 110 [e0Ie3MIEeCKON JINHNN
HNCKPUBJIEHHOI'O IPOCTPAHCTBa-BpeMeHNU

e OTO — Teopus rpaBUTAIINN CKAJIAPHON MaTEPUH.
(mo-Bugmmomy (7)), UACTHIIBI C HEHYJIEBBIM CITH-

HOM JIOJKHBI HApPYTIaTh TPUHIIUI SKBUBAJEHTHO-
ctu arXiv:1608.06572)

JBa merona aunddepeHImaapbHOil TeOMETPUN:

1. Koopdurammwii

2. KoBapuantao-reomerpudeckuit (3. Kapran, mudde-
peHIuaababie GopMbI, BHeIHee i depeHInpoBaHue)

Koopmunater ¥, ;4 = 0, 1, 2, 3 mpon3BOJILHBIM 00pa3oM
AOKAABHO TIOMEIAIOT TOUKK (COOBITHS) MPOCTPAHCTBA-
BpEMEHN.

KBaspar unTepBasia (CymMMUpOBaHUE MO OJNHAKOBBIM
BEPXHUM U HIDKHUM HHJEKCAM, COTJIallenne DHHIITel-
Ha):

ds* = g, dz"dx” (1.1)
9y — METPUIECKHNA TeH30D
(curmarypa +1, —1,—1,—1).

KBajipaT nnrepBaJia ecTh QpyHIaMeHTAIbHbBIN NHBA-
pPUAHT — He 3aBUCUT OT TOTO, B KAKUX KOOPAMHATAX
MBI PabOTaEM.

NurepBas m3Mepgercd B €JIUWHUIAX JIJIUHBI, HO
MeTPUYECKNil TEeH30p W KOOPAMHATHI HE MMEIOT
onpeJieJJeHHOI pa3MepHOCTH!

Pa3zmeprocT BooOIIIE

h=c=kp=1 (1.2)

E=mc* E=kgT; w=E/h; p=cE; p=hk =
m] = [T] = [w] = [p] = [k] = [E] (1.3)
Enmnnna n3mepennd saeprun — [9B.

[lepeBomable K03(pDUIMEHTHI BHIYUCSIOTCS I10100POM
crereneil c, h, kp.

[IpuMmepHhr:
[F] = [hw] = E] = [t] = % = (1.4)
HGeV L) = L05- 1075 9pr e oo 1075, (1.5)

109 1.6 - 10~ 25pr

1 1.05-107*"spr - ¢ x 3 - 10P%mc ! N
HGeVT) = 109- 1.6 - 102 5pr ~

~20-10"cu (1.6)




Tabauna npeodbpa3zoBaHus pa3MepHOCTeEIA

JHeprusa 1TsB = 1.602e-03spr
Macca 1I'sB = 1.783e-24r
TeMmnepaTypa 1I'sB = 1.161e+13K

NnuHa 1TsB™! = 1.973e-14cu

Bpemsa 1TsB™! = 6.582e-25¢
[ITOTHOCTH 4YHCIIa YaCTHIl 1TsB% = 1.301e+41cM°
[IIIOTHOCTE SHepruu 1TsB* = 2.0856+38:apr-c:M“3
[llMOTHOCTE MaCCH 1TsB* = 2.320e+17r-cm°
JHEpPIrud 1spr = 6.241e+0213B
Macca 1r = 5.609e+23 3B
TemMmepaTypa 1K = 8.617e-14T53B
Ilmusa 1 cum = 5.068e+133B™ !
Bpems 1c = 1.519e+24T5B !
[lmoTHOCTL 4YUCHIaA YaCTHUIl 1cm? = 7.684e-42T5B>
[ImoTHOCTL 3HEprum 19p1"-<:M“3 = 4.796e-39T3B!
[IIOTHOCTBL MaCCH 1r-cu? = 4.310e-18TsB*




Dopmaau3M KOBapUaHTEeH OTHOCUTEIHHO IIPOU3BOJIBLHOMN
(rmazxoit) 3amensr KoopaunHat (auddeomopdusm):

0,1 .2 (17)

" =220, 2t 2%, 2%) = ()

KoBapnaHTHOCTEL JOCTUTAETCS 33 CUET MCIIOJIb30BAHUA
00BbEKTOB, TIPe0OPas3YIONINXCs CIENNaIbHBIM 00Pa30M.

CxkaJigapbl — He IpeodpPasyoTcd:

X'0A

XA

\

o
>

Xl

KonTpaBapuaHTHBIE BEKTODbI (BEpXHUE WHJIECKCHI)
peobpas3yoTes Kak JuddepeHimaibl KoopanHaT (uc-
TI0JTb3YETCA COoTJIallenne DMHIITeHa 0 cyMMMpOBaHHM!)

't = 2" (2") (1.9)
I

dz'" = %dx” (1.10)
I

Al = Z‘ZV A (1.11)

KoBapuaHTHBIE BEKTOPBI (HIKHIE HHJIEKCHI) TIPE0D-
pasyIoTCsa KakK MPOM3BOIHBIE CKAJISIPa

Oy dp Op Ox¥  Oz¥
B,=— =B, = = = v
o Oam B ox/m Qxv o't Ox't
(1.12)
[TocTpoenne cKaasipoB M3 BEKTOPOB:
oz Ox’ ”
A’“BZL = 5 A 5 B,=06/AB,=A"B, (1.13)

1

= A!'B, — uHBapuaHr.

B qacTHOCTH, IPON3BOIHALA 110 «HAITPABJIEHUIOY> CKAJISIP-
HO¥ (DYHKIIMKM — MHBAPUAHT:

0 0
Oap = (A“@> w = A“a—;; = A0, (1.14)

MuoromepHbie TeH30pHI (10 OTIPEIEIEHII0) TTIpeodpasy-
IOTCS KaK MIPOU3BECHUST KOOPAUHAT BEKTOPOB:

ox'* 0x? Ox”

B’M _ BP
vA T Qe Oz AT o7

(1.15)

Jlng cumBosta Kponekepa: 0/ = 0F .

CBepTKa I10 BEpXHEMY U HUXKHEMY HHJIEKCY YMEHbIIIAeT
pPa3MepPHOCTh TeH30pa Ha 2:

u o
ox'F Ox AP — GO AP — A
A

(BOODIITE HE OCTAIOCH WHIIEKCOB, CKAJIAD )

Al = (1.16)



[Touemy MeTpudecKuil TeH30p - TeH30P?

ozt ox”
2 v o
ds® = gdat'dz” = gﬂyﬁdx' @da:’p =
= ds"” = g, da'"da’ (1.17)
oz Ox”
/
= gap = ax/U@guy (118)
O6o006mmenue: Ecmm V tenzopa A”
CY = AUBY— (1.19)
TeH30p, To U BY - TeHsop ( u T.1.)
JloKa3aTejIbCTBO
ox' 0x° ox'* 0x°
CY = Cl = AL BY 1.20
A Qxp 9z 7 Qae Oz VT (1.20)
CY = AVBY = 0x™ O APBY =

AT 9P Oz

- %Z/f gf,zAﬁB’f = (1.21)

Ao -
ZZ: gjﬂ v ?9:;: S;U,JB&" = (1.22)
gj’i‘B .= %BT %a;/j = (1.23)
Bl — ox'™ 0x° B 124

ox? Ox'* 7

CaencrBue: Bernmunna, 3ajiaBaemad oOpaTHON MaTpu-
et K MeTpUIecKOMYy TEH30DY, CaMa, TEH30D:

g" gu\ = 0% = ¢ — Tensop (1.25)
IMogusiTME M OIMyCKaHMe WHIEKCOB
Ecmn A" — KoHTpaBapuaHTHBIN BEKTOP, TO
Ay = guA” (1.26)
— KOBapUaHTHBII BEKTOP.
1 naobopor:
At =g A, (1.27)

Cunrator, uto A" u A, — onHa 1 Ta »Ke BeJIM4UHA, 3a-
MUCAHHAS T0-PA3HOMY (CTPOTO TOBOPS, 9TO HEBEPHO).

T, u'T," — ne onno u to xe!

guvTr, = T (1.28)
gUTH = T (1.29)



NuaBapnaHTHBIIT 00beM

ox’  0x°
) e «CToJIbeII O
+«CTPOKa,
g =JgJ" (1.32)
g=detg, J=detJ (1.33)
72 . g’
g—<]g:>J—\/i (1.34)
g

MaJIEHbKUIA

4-00beM,

IOYTH Q
IIJIOCKN

DjeMeHT 00beMa - 9TO TeOMEeTPUIECKOe ITOHSITHE,

MHBapUAHT!
V:/d%; V’:/d4:c’ (1.35)
Q Q
V£V (1.36)

/
V/d‘lx/(@)d‘lx’/’/g—d‘l .
oz’ g
Q Q Q
_ ‘/g—/d4x’:1/g—‘/’:> (1.37)
9/ g

V= \/%v’ = Vy—g=V\/—¢ (1.38)
V=g | &z =+/—g | d'z (1.39)

J =]
(1.40)

/\/—gd4x:/\/—g’d4x’
Q QO

Vo gd4x — MHBApPUAHTHBIN 9JIEMEHT 00beMa,

IHBapuaHTHIil 9/IeMeHT o0beMa — MHBapUAHTHAsS Mepa
MHTErPUPOBAHUSI, HO He 00beM B (pu3nueckoM cMbICe!

g datdx”] = [L?]
[V=gds] = [
[d*z] = [mobas pasmeproCTD| =

[v/—gd*z] = [mobas pasmepHOCTD)



KoBapuaHTHBIE TPOM3BO/IHBIE

,  O¢" 0p 0x”  Ox”
- 0zl Oxvox'm  Qx'm

(Oup)

— MPOM3BOJIHASL CKaJIIpa Ipeobpasyercs Kak
(KOBapHAHTHBIN) BEKTOD.

N A AT N
(0u ") _&UWA Ok (8:1:O‘A>_

0 [ox” Ao Oz" Oz’ DA™
-~ Ox'r \ Oz Oz Ozt OxP
ox’ 9%z

B ox'" OxP
—Oxr QxPoxe ox® Ozt

[TpousBogHasa BeKTOpa IPeodbpasyeTcs KaK TeH30P ILII0C
ele Kakas-To J00aBKa.

Oy (L41)

AY +

05 A° (1.42)

Iapanresvrvit nepernoc

XOTUM KOBAPUGHMHYIO NPOU3GOIHIYIO:

(] v
{ <VMAV)/ - Ov O vaAﬁ

Ot OB (1.43)

Vo =0.p

IIpob6aema: [Tomumo nsMeHeHHUS TOJIA «CaMOI'O II0 Ce-
Oe» ecThb ere J00aBKa, CBA3aHHAsI C U3MEHEHHEM KOM-
TIOHEHT II0JIsI U3-32 KPUBOJIUHEHHOCTI CUCTEMbI KOOPIH-
HaT.

Cravasia mapaJsutesibio nepenectu A*(x) B Touky T, a
rotom cpasuuth ¢ A*(z)! Ilepenoc:

AM(7) = AM(z) — TV, AVdz? (1.44)

I\ = wooppuyuenmo, adunnotc ceasmocmu

e Boobme roBopsi, ompeesieHbl COBEPIIEHHO HE3aBUCH-
MO OT ¢!

A1) — AM(z) = AM(Z) — [AM(2) — T}, A%da’] =
= O\A'da* +TH A da? =
= (WA" + TV AV )da* = V) A'dx? (1.45)

VAl = Oy A# + TV AV (1.46)

Tpedyem, urobnr VA" 0611 TeH30pOM!

1
9TO OyJeT onpeesaTh 3aK0H Ipeobpasopanud [, .




VoB, =7

Cradap He doascern MeHAMbCA TIPU Hapaslie/IbHOM IIe-

peHoce:
( ) u( z) = AMz)B, () (1.47)
[AM (@) — T A"da| B, (&) = A"(@)B,(x) = (1.48)

By(x)] =T}, A"dz*B), () =

>~ I A'de B, (z) = I, A'dx’ B, = (1.49)
B,(%) — Bu(z) =T%,da*B, (1.50)

B,(%) = By(z) + I'\dz"B, (1.51)

B.(%) — B,(%) = (0\B, — "\ B,)da* =  (1.52)
VB, =d\B, - 17,B, (1.53)

[TpaBuso Jleitbuuia (serko mposepsieTcs ¥ ):
V)\(A’MBV) = (V)\AM)B,/ + A’U(V)\B,/) (1.54)

[TpaBuno mudpdepeHnmpoBaHnd TEH30POB  BBICIIETO
paHra cjeayer u3 npapuia Jleitbnua;

VA(A"B,) = (94 A" +T" A7) B,+A"(0,B,—T%,B,) =
O\(A"B,) +T" (A°B,) — I, (A"B,) = (1.55)

V)\Cﬁ = (9)\05 + F/;JCU — Fing (1.56)

v




