3aBUCUMOCTb
dyHOaMeHTanbHbIX KOHCTaHT.



CKopOCTb CBeTa.

B 2000 roay A Hanwucan:
E = mc?

N 3agymanca...



[1powuno 12 ner...



B 2012 roay A Hanucan ewe oaHy Gopmyny:
mM
E=0

PasmblWwneHnA 3aHANU eLle OAUNH roa.



A ecnn o6begnHNTL ABa 3aKOHa?
mMm
E = mC2 nk = GT

Torga mbl NONYy4YUM:



e ACTpOHOMam AaBHO U3BECTEH 3aKOH, Mo
KOTOPOMY PacCYmUTbIBAOT MACCbl raJlakTUK U

ra1dKTUHECKUX K/1aCTeEpPOB.

M
2=G—
v R

Yem e OT/IMYa0TCA 3aKOHbI?

M
c?=G—
R



Y710 »Ke 3TO 3a 0O6BbeKT, onnucbiBaeMbim

M
OTHOIJJEHMEN\E?

Y10 37O 33 0O6BEKT, KOTOPbLIN CBOEN MACCOMN U
PAa3MEPOM POXKAAET KOHCTAHTY

CKOpPOCTb cBeTa C?



BceneHHas!



[laBante noacyUTaEM.
KonnyecTso 3Be3n B ranaktnke 1011,
Konnyectso ranaktuk 1013,
KonnuecTtso 38e34 Bo BceneHHol 1024,

[PaBUTALMOHHbIN NoTeHuman ConHLa Ha
yaaneHun 7.4 * 10%°meTpa paseH

M 6.67¥10"11x2x1030 _ 7 m?
Qp=0G0—= = 1.8 x 10 7—2
R 7.4%x1026 S




Ecnu Bo BceneHHown octaButb oaHO ConHue
n 3eMnto, TO Ha TaKOM PacCTOAHUN OT
ConHua 3emns, noa 4encTBUEM
rpaBUTaLMOHHOIO Mosis 3Be34bl, ABUrarnacb
Obl CO CKOPOCTLIO 0,5 MM. B CEKyHAYy.

YMHOXNM rpaBUTaLMOHHbIN NOTEHLMAnN
CornHua Ha Konm4yecTBOo 3Be3 BO
BceneHHowW.



e Torpa cymmapHbIX NOTEHLUMaNn BCex 3B8e3/ paBeH

2
@ = v2=1.8 %1017

g2

Toraa
v =424'582'465§

YANBUTENIbHO, HO 3TO YMCNO OYEeHb HanoOMUHaeT
XOPOLLIO N3BECTHYIO GYHAAMEHTANbHYIO KOHCTAHTY.

Kakyto?



CKkopocTb cBeTal
c = 299792458

T.e. Bcé BewectBo BceneHHOW cO30a€ET B
NtOOON TOYKEe NPOCTPAHCTBA rPaBUTALUOHHOE
none. BeanynmHa KOTOPOro KO/N0CCa/ibHa.



[TocTogHHaa Xabbna.

. Mbl 06HApPYXNN, YUTO KOHCTAHTA CKOPOCTb
CBETa 3aBMCUT OT ABYX NApPaMeTPOB — MACChl U
paaunyca BceneHHow.

M
cé=G—
R

[MTonpobyem HanUTK OT Yero 3aBUCUT
dyHOAaMeHTaIbHAA KOHCTaHTa Xabbna.



. Bo3bmem xopoLlo U3BecTHY0 dopmyny

C
H =—
R
Bo3Beaem ee B KBaapaT
2
2 —
H*e = %
N 3ameHnm

M
cl= G —
R



* Toraa Nos1Iy4nMm BblpaKeHne A4 KOHCTaHTbI

Xabbna
- M
H_GF

ELLE HM KTO HE No/1ly4an KOHCTAHTY Xabbna 8
TaKoOM BUAE.



 Takum 06pa3om Mbl UMEEM BblparKeHUA ANA
NBYX PyHOAAMEHTANIbHbIX KOHCTAHT

M M
c’=G—wnH*=(G—
R R3

Yem OHU OTAnYaroTCa?



KoHcTaHTa cH nnmn X

®HN OTAINYALOTCA TONIbKO CTENEHbIO NPU paguyce
BceneHHOW.

M M
c’=G—=wnH*=G=
R R3

Taknm ob6pa3om, mexay ABYyMS M3BECTHbIMMU
KOHCTAaHTaMM HanpalluBaeTCs eLle 0AHa,
HEeM3BEeCTHAA KOHCTAHTA

M M M
cl= G — x%=G— H? =G —
R1 R2 R3



* Hen3BeCcTHa /1M 3Ta KOHCTAHTa UM U3BECTHA?
M
x%=G—
RZ
OHa n3BecTHa NoA pa3HbIMMN MMEHaMMU.

KoHcTaHTa Munrpoma, yckopeHue csoboaHoro
nageHus Bo BceneHHOW, aHOManbHoe
YCKOpeHune, aHomanuma «llmoHepoB».

—-10Mm
07103

Eé 3HaueHune 1.2 X °



*Mbl HAWAK TPU GYHAAMEHTANIbHbIE KOHCTAHTbI
CKO/ZIbKO unX BCcero?

MoOXXHO 3anucaTb 3aKOH PyHAAMEHTaNbHbIX
KOHCTAHT B obwem Bmnae

MaTemaTnyeckm mx Ynmcao 6eckoHeyHo.



Cynep KOHCTaHTLI.

« [pu macce BceneHHow paBHol 9.8 - 10°3kr u
paanyce pasHom 7.4+ 10%®meTpa nonyyaem paa,
dyHAAMEHTaNbHbIX KOHCTAHT. Cpean KoTopbIX:

CKOpOCTb cBeTa = 299 792 458 ?,

—_ m

KOHCcTaHTa Muarpoma = 1.2122 - 10719 =
0—19 l
-

CTpaHHO, HO «bYHAAMEHTA/IbHOW» KOHCTAHTbI

[1NaHKa B 3TOM pAaY KOHCTAHT HeT!

KOHCTaHTa Xabbna=4.04-1



. 3aKOH PyHAAMEHTANbHbIX KOHCTAHT
2 _ M
rOBOPUT HAM O 3aBUCUMOCTU PYHAAMEHTANbHbIX
KOHCTaHT OT ABYX cynep KOHCTAHT —
maccbl BceneHHOM

U

pagnyca BceneHHown.



Pellas ypaBHeHne dpyHOaMeHTanbHbIX
KOHCTaHT,

OblNM HanaeHbl OTBETHLI HA 3aragku BceneHHoW.
3akoH epasumauuu.
PeweHue 3a2adku Tannu-Quuwepa.
ObbscHeHuUe 3azado4yHou meopuu MOND.

PeweHue 3a2a0Kku memMHoU Mmamepuu u
3Hepauu. 3a2aoKy HeruHeluHO020 pacwupeHus
BceneHHodu.

PeweHue npobriems! bonbwux yucersn [Jupaka.
M MHOroe, MHoroe gpyroe....




Cnacubo 3a BHuMmaHume!



