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1. Napagokcbl TeopPU3snNKM XX Beka

The 18 (+2) biggest unsolved mysteries in physics

N. Wolchover, Physics & Mathematics, publ. Feb. 27, 2017.

O O

What is dark energy?

What is dark matter?

Why is there an arrow of time?

Are there parallel universes?

Why is there more matter than antimatter?

What is the fate of the universe?

How do measurements collapse quantum wavefunctions?
Is string theory correct?

Is there order in chaos?

. Do the universe's forces merge into one?
. What happens inside a black hole?

. Do naked singularities exist?

. Violating charge-parity symmetry

When sound waves make light
What lies beyond the Standard Model?
Fundamental constants

. What the heck is gravity, anyway?

. Do we live in a false vacuum?

. The grand unified theory (Theory of Everything)
. Conservation laws


https://www.livescience.com/author/natalie-wolchover
https://www.livescience.com/physics-mathematics

1. MapapoKcbl TeopPU3nNKUM XX Beka,
HC ITO3BOJEAIOIINC aICKBATHO IIPUPOAC MOACIIMPOBATL 35-M ITIO0JIA

JIu CMOJIMH. HenpuaTtHocTu ¢ dusmkon: «Kartactpoda» Teopdhmsmku
XX BeKa. B3net teopumn cTpyH, ynagok Hayku P.B. London, 2007.

b. B.BacunbeB. O npupoge agepHbix cun. O Bpese TeopeTMHECKOM
pmsmkn. MOUN (22.01.2021).

CabunHa XocceHdenbaep. Ypoanmsasa BceneHHasa. Kak noMcKku KpacoTbl
3aBoAaAT pm3nkKoB B Tynuk. 20 net cHc LUEPH. M.: 3kcmo, 2021
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A.K. TommnunH. ObobueHHana anekTpoanHammka. M.: U3a-Bo «Tpuyme», 2020 .
[.B. HUKonaeB. COBPEMEHHASA 3/TIEKTPOANHAMUKA U MPUYMHbBI EE MAPAJOKCA/IBHOCTW. T.: 2003.
Kaku Michio (2021). The God Equation: The Quest for a Theory of Everything. New York: Doubleday.
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2. IIporpecc kiaaccuyeckor Mmexanuku XX| Beka

Hay4yHasA WwKo/s1a MexaHUKH CrnJIOWHOM cpeabl
akagemuka Nlopumunpa Nnopmmmnposmya YepHoro

«BeyHo HOBaA MexaHMUKa»

B 3aK/1t0MMTE/IBHOM YaCTH CBOEM
NpOrpamMMHOM NEKLMU, NPOYNTAHHOM B
aKTOBOM 3as1€ MOCKOBCKOro
nonutexHnyeckoro mysea 20 maprta 2008
rofa, akagemuk I.I'. YepHbi1 roBopUT:
«HbIOTOHOBCKaA MexaHMKa -
HenpeB30oUJEHHOE AOCTUKEHME (DU3UKM
(HaTypanbHOM pmnocodbumn) Bceu
MCTOPUM YENIOBEYECKOM LIMBMUIM3ALIUM.
OHa BeYyHa. Ha eé moryyem gpese
NOSIBJISIOTCA HOBbIE M HOBbIE BETBM.
Cpeau HMX - U BETBMU, BbIpOCLUME M3

- : NPUBUTBIX HA 3TO IPEBO YEPEHKOB
YépHbin MFopummnp MNopummrposmuy CaXeHueB, B3paLlE€HHbIX B JIOHE APYrMX
(1923-2012) €CTEeCTBEHHbIX HayK»>.
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Superluminal Motion-Assisted 4-Dimensional Light-in-Flight Imaging
Kazuhiro Morimoto,1, 2, * Ming-Lo Wu,1, * Andrei Ardelean,1, * and Edoardo Charbon1, T
1Advanced Quantum Architecture Laboratory, Ecole polytechnique fdrale de Lausanne,

Neuchtel 2020, Switzerland; 2Device Research & Design Department, Canon Inc., Kanagawa
212-8602, Japan.

JKCNEepUMEHT:
NccnepoBatenam LLBenuapckoro TexHonorndeckoro MHCTUTyTa B Jlo3aHHe yaanoch
NpocreanTb 3a ABMXKEHNEM CBeTa C NOMOLLbHO CBEPXCKOPOCTHOW Kamepbl Mera X.

CbéMKuM cKopocTu cBeTa npu yactoTte 10 Tpua. Kaapos/c

(@) Schematic illustration of light propagation and scattering
in Minkowski space at y = 0. Propagating light is depicted
as a purple dashed arrow, and scattered light is shown as
a light cone.

(b) Schematic plot of t dependence of x. The slope of the
dashed line indicates the apparent velocity.

(b)

L _ v
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Superluminal Motion-Assisted 4-Dimensional Light-in-Flight Imaging

Kazuhiro Morimoto,'* ] Ming-Lo W, Y] Andrei Ardelean_ *f] and Edoards Charbon[f

' Advanced Quantum Architecture Laboraiory, Ecole polytechnique fdrale de Lousanne, Newchiel 2002, Suntzerlond

? Device Research & Diesign Department, Conon fnc., Kanagawa 2022602 Japan
(Draated: July 21, 2030

Advances in high spesd imaging technigques have opened new possibilities for capturing ultrafast
phenomena such as light propagation in air or through media,  Capturing light=in-flight in
Jedimensional ryt=spiace has besn reported based on various types of imaging systems, whensas
reconstruction of lightsin=fight information in the fourth dimension z has besn a challenge, We
demonstrate the first d=dimensional light-im=flight imaging based on the obsermation of a supers
luminal motion captured by a new timesgated megapixel singlephoton avalanche diode camera
A high resolution light-in=flight video 1= generated with no laser scanning, camers translation,
interpolation, nor dark nose subtraction. A machine learning technigque is applied to analyse the
memsured spatiostemporal data set. A theoretical formula is introduced to pedform leastssquare
repressaon, and extrasdimensional information is recovered without prioe knowledge, The algorithm
relies on the mathematical formulation equivalent to the superluminal motion in astrophysics,
which & scaled by a factor of a quadrillionth. The reconstrocted light-in-fight trajectory shows
a good agreement with the actual geometry of the light path. Our approach could potentially
provide novel functionalities to high speed imaging applications such as nonslinesol=ight imaging

and timeresolved optical tomograghy.

L INTRODUCTION

Progress in high speed imaging technigues has enabled
observation and recording of light propagation dynamics
in free space as well as in transparent. translucent and
scattering media. Various approaches for eapturing the
light-in-Hight have been demonstrated: holsgraphic tech-
niques [I-], photonic mixers [], time-encoded amplified
imaging [5], streak cameras [ 7], intensified CCDs 5]
and silicon CMOS image sensors [i]. In recent years,
1- and 2-dimensional arrays of single-photon avalanche
diode (SPAD) have been adopted for the light-in-fight
imaging svetems [IHIG.  These sensors boost data
acquisition speed by employing pixel-parallel detection
of time stamping with picosecond time resolntion and
single-photon  sensitivity.  However, the sensors are
capable of sampling only 3-dimensional spatio-temporal
information (x, y. {) of the target light, and hence the
tracking of light-in-flight breaking outside a ry-plane is
a challenge.

A method to reconstruct an extra~dimensional position
information, z, from measured spatic-temporal informa-
tion has been recently investigated by researchers [I6].
The authors remark that different propagation angle
with respect to ry-plane results in the different appar-
ent velocity of light. Thus, comparing the measured
spatic-tempaoral data set with this theory conld give
an estimation of z-component in the light propagation
vector. Yet, the analysia is Imited to a simplified case
with single straight light paths within zz-plane passing

* These authors contribated squally
t edoardo.charbonfiepd.ch

a fixed point, and complete d-dimensional reconstruction
af light-in-Hight in arbitrary paths remains to be verified.
In addition. spatial resolution of the detector array is
critical for accurate reconstruction of the d-dimensional
trace;  the reported SPAD sensor resolutions, e.g.
G4x32 [I5). 32x32 [I and 266x1 [L3] pixels, are
not sufficient, whereas significant improvement of the
estimation ervor for (=, g, 2, t) is expected with orders
of magnitude larger arrays, typically in the megapixels.
CMOS sensors routinely achieve megapixel resolutions,
er. 0.3 Mpixel resolution is reported for high speed
imaging [0], however the necessary timing resolution is
not reached and it is Hmited to 10 nanoseconds.

In this paper we demonstrate the d-dimensional lght-in-
Hight imaging based on the first time-gated megapixcel
SPAD camera [IT]. In contrast to conventional time-
correlated single-photon counting (TCOSPC) approaches,
where power- and area-consuming time-to-digital con-
verter (TDC) circuits restrict the scaling of the pixel
array [IBHHI, our time-gating approach [17] achieves a
mch more compact pixel cirenit, suitable for large-scale
arravs. Our camera achieves a megapixel format, while,
at the same time ensuring a time resclution comparable
to that of a TDC. Owing to an unprecedented high
spatioc-temporal  resolution, a superluminal motion
of laser pulse was successfully captured in a frame
sequence.  We then introduced a theoretical eguation
to fit the measured data set in J-dimensional space. A
d-dimensional point clond is computationally reproduced
without prior knowbedge, exhibiting a good agreement
with the actual light propagation vectors.




Superluminal impulses

(6 - 9 times > ¢)

Profiles of wave fronts

Basov N. G. , Ambartsumyan R. V., Zuev V. S. , Kryukov P. G. &
Letokhov V. S. Nonlinear amplification of light pulses. Sov. Phys.
JETP 23, 16— 22,(1966).
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Tomography of ultrarelativistic nuclei with polarized
photon-gluon collisions

STAR Collaboration

A linearly polarized photon can be quantized from the Lorentz-boosted electromagnetic field of a nucleus trav-
eling at ultrarelativistic speed. When two relativistic heavy nuclei pass one another at a distance of a few nuclear
radii, the photon from one nucleus may interact through a virtual quark-antiquark pair with gluons from the
other nucleus, forming a short-lived vector meson (e.g., p°). In this experiment, the polarization was used in
diffractive photoproduction to observe a unique spin interference pattern in the angular distribution of p? —
n*n~ decays. The observed interference is a result of an overlap of two wave functions at a distance an order of
magnitude larger than the p° travel distance within its lifetime. The strong-interaction nuclear radii were extract-
ed from these diffractive interactions and found to be 6.53 + 0.06 fm ('°7Au) and 7.29 + 0.08 fm (#*3U), larger
than the nuclear charge radii. The observable is demonstrated to be sensitive to the nuclear geometry and
quantum interference of nonidentical particles.

Copyright © 2023 The
Authors, some

rights reserved;
exclusive licensee
American Association
for the Advancement
of Science. No claim to
original U.5. Government
Works. Distributed
under a Creative
Commons Attribution
NonCommercial
License 4.0 (CC BY-NC).
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Tomography of ultrarelativistic nuclei with polarized photon-gluon collisions.
STAR COLLABORATION.. SCIENCE ADVANCES, 4 Jan 2023

Xz
L s NEET) .
7T ¢ 1/.7T i
1 e 8
(r"—n") /2 S ——-——._ o
By P
’yAl //,:p"
¢

<

Eelectromagnetic field of a nucleus traveling at
ultra-relativistic speed, interference pattern in
distribution of vector meson p?® — m*n-decays.
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https://www.science.org/doi/10.1126/sciadv.abq3903#con

CBepxcBeToBble CTpyMH («jets» , M 87)

17.04.2021 ACTPOHOMbI YTBEPXAAOT, YTO MHOI0JIeTHUE Hab/IlgeHNA CXOAATCA B
OZIHOM: BeLlecTBO U3BepraeTcs U3 YepHoM Abipbl CO CKOPOCTbIO, 3HaYUTEJIbHO
npeBblllalowen CKOpoCcTb CBeTa.




JKcnepuMeHTasbHble gaHHble XXI, CBepXxcBeTOBble AXeTbl

Collimation of the Relativistic Jet in the Quasar 3C273

Hiroki Okino1,2 , Kazunori Akiyama3,4,5 , Keiichi Asada6 , José L. Gomez7 ,
Kazuhiro Hadab,8 , Mareki Honmab,8,1 ,

Thomas P. Krichbaum9 , Motoki Kino10,5 , Hiroshi Nagai2,8 , Uwe Bach9 , Lindy
Blackburn11,4 ,

Katherine L. Bouman12 , Andrew Chael13,30 , Geoffrey B. Crew3 , Sheperd S.
Doeleman11,4 , Vincent L. Fish3,

Ciriaco Goddi16,14,15,17 , Sara Issaoun11,30 , Michael D. Johnson11,4 , Svetlana
Jorstad18 , Shoko Koyama19,6 ,

Colin J. Lonsdale3 , Ru-Sen Lu20,21,9 , Ivan Marti-Vidal22,23 , Lynn D.
Matthews3 , Yosuke Mizuno29 ,

Kotaro Moriyama24,5 , Masanori Nakamura25,6 , Hung-Yi Pu26 , Eduardo Ros9 ,
Tuomas Savolainen27,28,9 ,

Fumie Tazakib5 , Jan Wagner9 , Maciek Wielgus9 , and Anton Zensus9

The Astrophysical Journal, 940:65 (17pp), 2022 November 20
https://doi.org/10.3847/1538-4357/ac97e5
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Teopusa (po XX BeKa) + dkcnepuMeHT (XXI BeK)

OCHOBbI M@XaHWUKU U eé npyumeHeHu1e B TeoOpm1UUn noJiAa
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E. = —gradop

TEOPETUYECKAS ®U3UKA
II

JLO. JAHOAY
E.M. JIA®IINI]

TEOPUA I10JIA

rotA



4P L din =
—tp divV = 0,

ov y
po; = —gradp

4n

3

({ |grad - divV —

-1 - rot rotV.

oV

e = — gradp —n - rot rotV

O00011IeHNE KITACCUYECKOHN AIICKTPOIMHAMUKY B MPEACTABICHHON padoTE
OCHOBAHO Ha 3aKOHAaX COXpPAaHEHMS MEXaHUKH CPEJIbl, MPOJ0IbLHO-

MOTIEPEYHBIX TOKAX CMeEIEHUs MaKcBeia, CUIOBBIX JIMHUAX Dapanes u

TEOPHUHU MOTrpaHUYHOro ¢jios IIpaHATIsA U TO3BOISET C(HOPMYIUPOBATH

CAMHYIO TEOPHUIO MO (OOBEAVHUTH B3AUMOJICMCTBUS B IPUPOJIE).



JITroaBur MpaHaTnb
1875-1953



2.1 - 2.3. MexaHMKO-MaTeMaTU4YeCKMU aHaIn3
pacrnpocTpaHEHMUA BOJIH B 3a4a4vax:

a) aKycTMKMU: HbloTOH + dunep

6) ynpyrocTtu: J/lamd

B) XXnaKkoctu: Hasbe-Ctokc + [lpaHAT b
) aneKTpoMarHeTusmMa: Makceenn

J=a+06+B+TI = BOJ/IHbl C COXpPaHEHUEM
3Hepruu BO3MOXHbl TOJIbKO B cpeae
MaTepuaZiM30BaHHOro

dunsuyeckoro sakyyma

5 cnamaoB MaTeEMaTUKMU



2.1 - 2.3. MexaHUKO-MaTeMaTU4YeCKMM aHaIM3

a) AKycTUKa (ecTb NIOTHOCTb M AaBJIeHME, BOJIHbl TOJIbKO NMPOAOJIbHbIE)
JIuneapuzoBaHHble (POPMYJIHUPOBKU 3a7ad MEXAaHUKU PACCMATPUBAIOTCS [JIsi JBaXKIIbI

muddepeHpyeMbix (TIaKUX) PEIISHU J11000ro BEKTOPHOrO MOJs, KOTjAa CIpaBe/jInBa
TeopemMa [ eIbMrobiia 0 pa3noKeHUH MOJIisl Ha MTOTCHIMAIIBHYI0 U COJICHOUJATIbHY IO

V= !_/;9+I_/;=grad(p+r0t/i). (1.1)
U =, + Us. (1.2)
p=potp p=potp, c=sqri(dp/dp) =/p'/p’ ; umnedanc cpeorr m = p, - c
3aKOH COXpaHeHUA Macchbl % + P, divV = 0,
v gradp!
3aKOH COXpaHeHMA UMIy/ibCa 1 pyanie 0. (1.3)
0
0 () e
T+c-dwv= 0, (1.4)

Z—Z+cgrad(p )=0, p=-L

Po-C Po-C

!

.. V2  p2
3aKOH COXPaHEHUS SHEPrMM M €€ NnoToka W = Wk + Wp = % + ’29—. (1.6)

Ha XapaKTepUCTUKaxX dx/dt = * ¢ BBINOJIHIIOTCS YCIOBUS COBMECTHOCTHU

p + u = const, (1.9)



2.1 - 2.3. MexaHUKO-MaTeMaTU4YeCKMM aHa/ M3

6) YnpyrocTb (aaBsieHusa HeT, p = const, BOJIHbI NPOA0/IbHO-NOMNEepeYHble)

VpaBHEHUS NBWKEHUS YIPYTOi Cpeibl A1 BEKTOPA CMELIEHUH U B IMHEHHOM CIydae
62_) e " b
pa—tg+ uw-rotrotu — (A + 2u)grad divu = 0, (2.1)
A W W - yOpyrHe TMOCTOsSHHBIE cpenbl (koaddurmentsl Jlamd), mpudem c, = sqrt(u/p)
OTpEENISIET CKOPOCTh PacIpOCTpPaHEHUS MIOTIEPEYHBIX BOJH  (COJICHOMIATBHBIX
BO3MYIEHUH), a ¢, = Sqri((4 +2u)/p) - NPONOIBHBIX BOAH (IOTEHIUAIBHBIX BO3MYIIECHHUN).

2 72 &
'DZT’%’ + paa—;;f- + p-rot rotﬁs — A+ 2wgrad div., =0. . (2.2)
up
021 —
T +u-rotrotu _ 0 (2.3)
E = —\/ﬁ?, H = \urotu (2.4)

ypaBHeHHE 2-10 mopsaka (2.3) MokeT ObITh 3aMEHEHO JBYMS YpPaBHEHUSMH 1-TO TOpsIKa

OE T 0H =

— —crotH = 0, — 4+ crotE = 0.

ot Jat

C nobGaBieHUEeM YpaBHEHUI divE =0, divH = 0

HIPHUXOAUM K CUCTEME TPATUIIMOHHBIX ypaBHeHHI MakcBeiia. CKOPOCTh pacipOoCTpaHSHUS
B BaKyyMe IOTIEPEYHBIX AIEKTPOMArHUTHBIX BOJH ¢ = SQIt (u/p) = sqrt (L/ey uy).



2.1 - 2.3. MexaHMKO-MaTeMaTUYeCKMM aHaIM3

B) }XnaKocTb (AaBaeHMne ecTb, p = const, BOJIHbI TO/IbKO NonepeyHble)

pi—‘tf = —gradp +n - AV (3.1)
divV = 0. (3.2)
I[JIHI—/)=VO>+W pg—z=—gradp+n-A7’). (3.3)

AV = grad divV — rot rotV
p a—‘: == —gradp —n-rot rotV. (3.3)

v, 5175 / 7
Po a—’t’ +po—, = —grad p’ —n - rot rotV, (3.4)
KOTOpOE PAaCIIEIUISETCS Ha ABA /IS TIOTEHIMATIBHON M COMEHOMAANBHOM, 1)+ TotV,= |- Tot 175
2
poa + u-rot rotu =0. (3.8)
\/?0 B 12 = /”O (3.9)
Po Po
E = —\/_ Pl =4/1- rotu (3.10)
OF 1 =
Véo t—m-rotH—O, (3.11)
OH 1 =

Vio oot = rotE = 0, (3.12)



2.1 - 2.3. MexaHUKO-MaTeMaTU4eCKMM aHaIM3

r) neKTpoMarHeTmsMm (paBsieHMA HeT, p = const, BOJIHbI TO/IbKO NONEpeYHbIe)

n - rotV,= - rot u
021
Po 7 T u-rot rotu _0- (3.8)

VYpaBHEHHST K MOJIEIMPOBAHUIO PACIHPOCTPAHEHHS TMOMEPEYHBIX BOJH C JBYyMS
COOTBETCTBYIOT HAIPSHKEHHOCTSM  JJIEKTPUYECKOTO H
5 =

COCTOSTHUSIMU  TIOJISIPU3ALIUA
MAarHUTHOTO IIOJIS. TEpPEeHIeM K pa3MepHOCTIM cKopocTu [M/c] (cooTrBeTcTBeHHO E 1 H

E= 2B H= [oF (3.9)

ﬁ = — pg%is , H=+u-rotu (3.10)
OF 1 =
NEN 3 \/T_o rot H =0, (3.11)
oH 1 =
VHo oot = rotE =0, (3.12)
(3.13)

Henpepvienocmo nonet divﬁ =0, divﬁ = 0.

CKOPOCThIO cBeTa ¢ = 1/,/€, * [y . Y3 cooTnomenuti (3.9) u (3.10) BeITEKAET, YTO
3aBUXPEHHOCTH CONCHOMIANILHOTO BEKTOPA CMELCHUS rotu CJIEAYyET pacCMaTpHUBaTh Kak

HaNPsSHKEHHOCTh MArHUTHOTO TTOJIS H a MOMNEPEUYHYIO COCTaBmHomon CKOpPOCTH OT 3TOTO

—

ou
BGKTOpa — - KdK HaHp}I)KeHHOCTB BJIGKTpI/I‘ICCKOTO 11014 E



2.1 - 2.3. MexaHUKO-MaTeMaTU4YeCKMM aHa/ M3

2) dNeKTpoagMHaMMKa «BaKyymMma» (p = var, p = var, BOJIHbl NPOA0J/IbHO-MONEpPeYHbIe)

pi—:=—gradp+n-AI_/)+(g+()-grad divV. (4.1)

Ly p-divV =0. (4.2)
Wcnonb3ys (popMyTy BEKTOPHOTO aHAIHA3a
AV = grad divV — rot rotV,

nepenuiiem (4.1) B Buje

pg—z = —gradp + (4?77 = () grad - divV — n-rot rotV. (4.3)

VYpaBuenue (4.3) B IMHEApPU30BAaHHOM Cjly4yae IpPHU CHpPaBEIIMBOCTH coOoTHomeHus (1.1) umeer
BH/]I

a_) v — —
po% + po aaL; = —gradp' + (4?77 + () grad - divVy, —n - rot rotV, (4.4)

KOTOPO€ B O3TOM CJIydya€ paclICIUIsIeTCd Ha JBa ypPaBHECHUS ISl TOTCHUUAILHOW U
COJICHOMTAILHOM COCTABJISAIOIINX BEKTOPHOTO MO CKOPOCTH

oV, —
po% = —gradp' + (4?77 + () grad - divVy, (4.5)

Po ag/i = —7 - rot rotV. (4.6)




2.1 - 2.3. MexaHUKO-MaTeMaTU4YeCKMM aHa/IM3

[Ipu mocTaToyHO BBICOKMX 3HAUYEHUSIX uucia PeiHonbiaca Re = pg - ¢ - [/ ucnonb3dyem
NPUOTMKEHUE TTOTPAHUYHOTO CJIOA

—

v ,
po—, =—gradp'. (4.7)
921 ,

P07 = —gradp (4.8)
p' = —poc,divu, (4.9)

0%Up o
52— € grad div u, = 0. (4.10)

02 U —
J1J1st TOTIepevYHBIX CMEIEHUM Po a—tlzts +u-rotrotu = 0 (4.11)

[IpeacraBum Temeph 3TH YpaBHCHUS B BUAC IBYX IUDPEPEHINAIBHBIX YpaBHCHUM
nepBoro mnopsaka (taxke kak (3.8) B mpenpiaymem pasaeine). s (4.10) BBogum

A p’ - . — 7 aap

S Cpdivuy, Vp=—7- (4.12)
A == a_)
Z—Iz+cpdiva=O, %+cpgradﬁ=0. (4.13)
s (4.11) poum E = |[2E; H= [Y°H u E = —%% , H= JVE - rotu uMeem
0 0 s
dE 1 = 0H & 1 5

\/8_05_\/T—0°m”_1_0’ \/uo—t-l-\/T_o'T'OtE—O, (4.14)



YK 531.36

MNEPCIIEKTUBbI MEXAHHUKH CILIOIIHOHN CPE/IbI
B CBETE DKCIIEPUMEHTOB XXI BEKA

M. 51. Hpanos'2, B. A. Jlesun'*, B. B. Mapkos'*

' Hayuno-uccnedosamensciuii uncmumym mexanuxu MI'Y umenu M. B. Jlomonocoea,
Mockea, Poccua

? Hayuonansmwiii uccnedosamensckuii yuugepcumem « MOH», Mockea, Poccus

3 Huemumym asmomamuku u npoyeccog ynpaenenus JlansHeeocmoyunozo omoenernus PAH,
Braousocmox, Poccus

* Mamemamuyeckuii uncmumym umenu B. A. Cmexnosa PAH, Mockea, Poccus

AHHOmayus. PaccmaTpyBaloTCA NEpPCnekTUBbl KNacCU4eCKON MeXaHWKn CnnoLwHOW cpeabl B CBETe 3KCne-
pUMeHTanbHbIX JOCTUKeHWA XX| B. U M el W3BeCTHOW Hay4YHOW WKonbl akagemuka . . YepHoro. TeopeTu-
Yeckaa 4acTb MCCnefoBaHWA ONWMPAETCH Ha 3aKOHblI COXpaHEeHUA MeXaHWKW CNNOLWHOW cpefbl, Knaccude-
CKYI0 TEOPWIO 3NEKTPOMAarHMTHOro Nona W 3aperucTpupoBaHHbIe B ONbiTax cunosbie nuHuKM Papanesn. [e-
MOHCTPWPYIOTCA 3NEeKTpUu4eckne cUnoBsble NMHKMKW dapajesn, Kak NMHUKA rpagueHTa anekTPUYEecKoro NoTeHUu-
ana. MarHuTHoOe none NOABNSETCA NPW ABWKEHWW 3apAA0B, TAKKe ero MOXHO NpeAcTaBuTk B BUAE MarHuT-
HbIX CMMOBbLIX NWHWIA, BBOAA B PACCMOTPEHWE CBOK MOTEHLMAanbHYK W BUXpeBylo 4acTu. B craunmoHapHom
cny4yae TEOpWA CBOAWUTCA K YHUULMpOBaHHOMY 3aKoHY ['yka — HeloToHa — KynoHa B hopme KBasunuHeHo-
ro ypasHeHwus lNyaccoHa — bonbumaHa, ¢ NOMOLLbIO KOTOPOro eAuHbiM 00pa3oM MO4enUpyKOTCA rpasMTauun-
OHHOE, 3NeKTPOMarHuTHoe, cunbHoe U cnaboe cunoeble nond. B HecTauWoHapHOM cryyae Teopus NpUBO-
AWUT K paclUMpeHHORn cucTeMe 3NeKTPOMarHUTHbLIX ypasHenuid Makceenna. Paborta nossonaer obocHosaHo
cthopMynupoBaTe NepcneKkTUBbl KNacCM4eCKOW MexXaHWKW CNMoWHOW cpelbl W NPUBOAWT XapakTepHble Ae-
MOHCTPaUWOHHEIE NPUMEpEI.

Knrwyeeksle crnoga: MexaHuka CnnoLHOW cpebl, CUNOBLIE NUHUK, ANEKTPOAUHAMMKKA, TEOPUA Nonsa
Ana yumupoeaHusn: Weanoe M. ., flesun B. A., Mapkoe B. B. [NepcnekTWBbl MEXaHWUKW CNNOLHOW cpeabl

B cBeTe akcnepumeHToB XX| Beka // A3pokocMu4eckan TexHuka n TexHonorum. 2024. T. 2, Ne 4. C. 15-32.
DOl 10.52467/29490-401X-2024-2-4-15-32. EDMN BRNGLLJ



MexaHuKa npupoabl
B.A. JleBun’?, M.4. UsaHoB'"3, B.B. MapKOB14

JkcnepuMeHTanbHble gocTxkeHua XXI Beka gawoT
peanbHyH BO3MOXHOCTb paccmatpuBaThb
NPUMEHEHWe  KNacCUYeCKOM  MeXaHWKU  npu
U3yYeHUU NPUPOAHLIX NPOLIECCOB. NpPOTEKaloLmx
Ha CYyWeCTBEHHO pa3NMUyHbIX MacwTtabax (oT
XapaKTepHbIX fiaepHbIX MacwTabosnopsaka 1071° m
M [0 ranakTMyeckux  MacwrtaboB  Hawen
BcenenHon). Mpu 3Ttom meToaonorus MexaHuKM,
OCHOBaHHas Ha wugeax  HbloToHa-dunepa-
INlomoHocoBa-KynoHa, nossonser
cchopmynupoBatb 06beANHEHHYI0 TEopuo
3NEeKTPOMAarHUTHbIX, FPaBUTaUUOHHbIX, CUNTbHbIX WU
cnabblx B3aMMOAEMCTBMA BHe  MNapajoOKCOB
COBpPEMEHHOW TeopeTUYeCKOM (PU3MKN. YKA3AHHAA  wexmmuka wewrs  reamwmax —  Eesnn monoaoi —
e[IMHas TEOPNS ONMPAETCA Ha 3aKOHbI COXPAHEHUA  co o oo s
CNIOWHON cpeabl, TOKM cmewweHua MakcBenna,

cunosble  nuHum  @apapes,  nNpuONMXKeHue

norpaHuyHoro cnos [paHatna wu  papuychbl

aKpaHupoBaHus [lebas.




EomMHaAa Teopua nons

[IpencraBneH pacmMpeHHBIM aHAIW3 BOMpPOCAa O TOKAaX CMEMIeHUs MakcBeiia, KOTOPBIN
MPUBOJIUT K KIACCHYECKOW (OPMYIUPOBKE CIMHONW TEOpPHHM TOJS JUIsl BCEX YEThIPEeX
OCHOBHBIX B3aUMOJICHCTBUI B Tipupojae. Hapsamy ¢ TpaaAuIIMOHHBIMU MOTIEPEYHBIMH TOKAMH H
CMeIIeHUsIMH MakcBelljla pacCMOTPEHBI MPOJOJbHBIC TOKH, CMEIICHUS W HANpsHKCHHS,
UTPAOIINE OCHOBHYIO POJIb B PACIIPOCTPAHEHUH DIEKTPUUECKUX UMITYJIBCOB M BO3MYIIICHUI
B MPUPOJIC U UCKYCCTBEHHOM HWHTEJUICKTE. B 11e0M, HacTosiIee uccie0BaHue BO3BpaIlaeT
(U3UKYy Ha YCTOMYMBBIC KJIACCUYECKHE TO3MIIMH, TOMUHUPOBABIINE B HAyKe O MPUPOJIE C
AHTUYHBIX BpeMeH 110 koHIa XIX Beka (€cTeCTBEHHO, BHE MHOTOYMCIICHHBIX PEISTHBUCTCKO-
KBaHTOBBIX MMapaJokcoB Pu3nku XX Beka).




[pnbnnkeHmne norpaHmyHoro cnosq Jl. MNpanatns

3aBMXPEHHbIM NMOrpaHC/1I0M

PeanuzoBaHHOe Ha TOKaxX CMEMICHUS MNPHUOIMKEHUE
IIOrPAHUYHOIO CJIOsI CKMMAEMOM MaTepUaIbHOU Cpeabl
(Bakyyma) OTKPBIBAET HIMPOKHUE BO3MOXHOCTHU
MCIIOJIb30BaHUS Pe3y/IbTaTOB HACTOSIIEH paOOTHI.

[IpucyrcrBue ¢u3nueckoro Bakyyma Ha XapaKkTepHBIX
Macirabax aroMOB U 3JEMEHTApHBIX YacTUIl IO3BOJISIET
paccmarpuBarte mozenu FO.B. BypraeBa nmnsi aroMoB u
AHAJIOTMYHbBIC MOJENH ISl DJIEKTPOHA, MPOTOHA, HEMTPOHA,
MX AHTUYACTHL, aTOMOB M MoJieKyd. [Ipm 3TOM cCuioBbie
JIMHUU CITy>KaT HaIAIHON MEXaHUYECKOU
«MaTepuan3alui» I AJIEKTPOMATHUTHOTO  IOJIS B
MIPOCTPAHCTBE ATOMOB.



«HeCcKo/IbKO CJ/I0B JIMYHOrO XapaKTepa.
MHe nocYacT/IMBMNOCb YYMTbCA a30BOM
AMHaMUKe B NepBble MOC/IEBOEHHbIE oAbl
Ha  NIeKumax U.A.  Kunbena, X.A.
PaxmaTtynmHa, J/1.U. Ceposa, ®.U. OpaHKnA
B MI'Y. Pa3sHble no xapakTtepy, No MaHepe
YTEeHUA NeKuMM, Mo CTMII0 OOLLEHUA CO
CTYyAEHTaMM Ha CeMMHapax, 3TU AU
CBOEU CTPACTHOCTbIO, 3pyAULMEN,
NPUYACTHOCTbID K pELlleHUu0  Haubosee
aKTYa/IbHbIX TOrAa Hay4YHbIX M TEXHUYECKUX
Npo6aeM YBNEKIM B MMP HAYKM MHOIMUX
MOJIOAbIX /OAEN M3 TEX, KOMY BblNaja
PagoCTb O6OLLEHMNA C HUMMU.

[Tocne yHMBeEpCUTETA A HaYan paboTy B
KONINEeKTMBe, TrAe uapuna artmocdepa
TBOPYECKOro NOMcKa, O6LIEro yCTpem/ieHUA
K pelleHMio Npo6JieM ra3oBOM JMHAMMKM.
MHOrnMe 3amevaTesibHble y4YeHble, MOMU
KOMIJIern, a rno3sx¥e n y4eHMKU, NepevmncanTb
KOTOpbIX A 34€Cb He B COCTOAHMU, B
0O6CTaHOBKE COTpyAHMYECTBA U
A06poxKenaresibHoro conepHuYyecTBa
CMoCco6CTBOBa/IM  MpPEBPALLEHUI0  FA30BOM
IMHAMMKM B TO. YTO OHa ecCTb ceMnyac.»

- - /‘J

YépHbin Fopumup Fropmmmposuy (1923-2012)



KoHdepeHumsa noceaweHa 100-neT1io co AHA poXKaeHMA akageMUKa
flopumunpa Nopmmmposuya YepHoro

B 3aKNlOYUTENBHOM YAaCTM CBOEM  MPOrpamMMHOM  NEKLMM,
NMPOYMTAHHOM B aKTOBOM 3a/sie MOCKOBCKOIO MOJIMTEXHUYECKOrO MY3es
20 mapTa 2008 roaa, akagemuk I.I'. YepHbii roBopuT: «HbOTOHOBCKAaSA
MeXaHMKa - HEeMNpeB30MAEHHOE [OCTUXKEHME PU3MKM (HATypasibHOM
cmnocodmm) BCcem UCTOpMM YenoBeyeckon umBuam3aumn. OHa BeYHa.
Ha eé Moryyem gpese nossaAlOTCA HOBble M HOBble BETBU. Cpean HUX -
M BETBU, BbIPOCLUME M3 MPUBUTLIX HA ITO APEBO YEPEHKOB CaXKEHLUEB,
B3pPaLLEHHbIX B JIOHE APYIrMX €CTeCTBEHHbIX HayK»>.

«CoBpeMeHHaA MexaHMKa - He TOJIbKO HecTapewuwas, Be4YHO
HOBasi Hayka, a BaXHeuwaAa ¢YyHAAMEHTa/lbHas HayKa CO CBOEM
MeTOo0J/10rMen, CoO CBOMMM TEOPETUYECKMMM U SKCMEPUMEHTA/IbHBIMM
noAxoAamMM K PpeLlleHMio 3ajad, HaykKa ObICTpO pasBuMBawoLWaNACA,
3axBaTbiBawwWAA BCE 6osiee U 60/s1ee LWMPOKUM CMNEKTP ABJAEHUU M
NMPUIOXKEHMU, HayKa, MMEIOLLAA HE TOJIbKO BblAAOLWMECA MCTOPUYECKME
JOCTUXKEHMA, HO U B caMoe nocsnegHee BpeMA MoJlyyYmBLIaSA
¢deHoMeHabHble, nopa)awwue BoobOpaxKeHune pesysbTaTtbl; HayKa,
6e3 pa3BUTMA KOTOpPOM aABCONIIOTHO HEBO3MOXKHO MCMOJIb30BaHME
60/bLUMHCTBA AOCTUKEHUN APYIMX €CTECTBEHHbIX HayK».



JxkcnepuMeHTbl XXI Beka (V > c; BAK; ...)

EpvMHaa TeopmA cUIOBbIX NoJien (aTOMbl, KOCMOC)
3aKoH I'yka-HbloToHa-KynoHa |D?A¢ = 2she.
AHanus pasmepHocTtH (T*=2.73 K, p*=10-26kg/m?3)

dyHaameHTanbHble KoHcTaHTbl ( G, K. Ep)
3aKOHbl COXpaHeHuA

Cunosble imHnn Qapajen

TexHUKa (aBMaLMA, MeXaHUKa MaTtepuasion)
BbiBOAbI
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CunoBble nimHnn Qapages:

VERvVvE V. V V V 'V

JKCNepUMeHT
MaTeMaTHKa
MexaHMuKa
[MnasMmoagmnHaMmKa
dunsunka

XUMUA

buonorus

Maunkn ®apageu

BpuTaHCcKMM pr3mK

1791 - 1867

«EcTb, 0AHaKO, 04HO CYACT/IMBOE
0OCTOATE/IbCTBO: KAKOBbI Obl HU
Obl/IM HALLIM MHEHMA, UM HE
M3MEHUTb M HE PaCCTPOUTb
3aKOHOB NpUpOAbI>



» DKCNepUMEHT
CunoBble MHUM BMeEpBble OblIM  BBEAEHbI B
(PU3MKY INEKTPOMArHUTHbIX  SIBAEHUM  MamKiom
dPapageemM, Teopus KOTOpPOro yTBepXAaaeT, uTo
peasibHOCTb 3NEKTPOMArHUTHbIX ABJIEHMMN
Bblpaxkaetcs B (hopMe YKa3aHHbIX CMI0BbIX JIMHUH.

1791 - 1867




SCIENCE ADVANCES | RESEARCH ARTICLE 05 aHBapa 2023, Physical Review B

PHYSICS

Tomography of ultrarelativistic nuclei with polarized
photon-gluon collisions

STAR Collaboration

A linearly polarized photon can be quantized from the Lorentz-boosted electromagnetic field of a nucleus trav-
eling at ultrarelativistic speed. When two relativistic heavy nuclei pass one another at a distance of a few nuclear
radii, the photon from one nucleus may interact through a virtual quark-antiquark pair with gluons from the
other nucleus, forming a short-lived vector meson (e.g., p°). In this experiment, the polarization was used in
diffractive photoproduction to observe a unique spin interference pattern in the angular distribution of p® —
n'n~ decays. The observed interference is a result of an overlap of two wave functions at a distance an order of
magnitude larger than the p° travel distance within its lifetime. The strong-interaction nuclear radii were extract-
ed from these diffractive interactions and found to be 6.53 + 0.06 fm ('°7Au) and 7.29 + 0.08 fm (2*8U), larger
than the nuclear charge radii. The observable is demonstrated to be sensitive to the nuclear geometry and
quantum interference of nonidentical particles.

Copyright ©@ 2023 The
Authors, some

rights reserved;
exclusive licensee
American Association
for the Advancement
of Science. No claim to
original U.5. Government
Works. Distributed
under a Creative
Commons Attribution
NonCommercial
License 4.0 (CC BY-NC).
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» [nasmogmMHaMMKa o
TZIEOWNUN PA3PAL

nepBas KatogHaa TéMHasa obnacTtb (a), NnepBoe KatogHoe cBeveHue (6), BTopoe
KaTogHOEe TEMHOE NPOCTPAHCTBO (B), OTpMUATEJIbHOE Taellee cBevyeHue (r),
cbapaseeBo TEMHOE NMPOCTPAHCTBO (), NOJIOXKMTENbHbIM CTON6 paspsaa (e). B
061acTU, NpUierarLlLen K aHoay, MHOrJa BUAHO aHOAHOE TEMHOE NMPOCTPAHCTBO (3K)
M aHOA4HOE CBeYeHue (3).
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Ponb cunosbix aimHuM dapages B 06pa3soBaHMU TPEKOB
U reHepauun «CTPaHHOr0» M3J1y4YeHHs

TpeKu npu pacnpocTpaHEeHUM KYCKOB pa3opBaHHbIX CMJI0BbIX JIMHUM
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CTpaHHOe cBeyeHue

KCNEPUMEHTAJIbHOE OBHAPYXXEHUE "CTPAHHOIO" U3ZTYHEHUA U
TPAHCOOPMALUNA XUMUYECKUX S/IEMEHTOB

of * B.l. UnHoeB™*

*'POKOM" PHL ' I{ypanOBCKMM MHCTMTyT«

“KYPHA/1 PAANOISJIEKTPOHMKKA™ N 3, 2000

TpeKu CTpaHHOIro U3NYYEHUA - ABUKEHME TBEPAbIX
4yacTuy, BAOIb NOBEPXHOCTM B.A. XKuranos
060cob6eHHOCTAXNOBEAEHUA «CTPAHHOI 0> U3JlyYEeHUA
BHMKE/Ib-BOAOPOAHbIX cuctemax . B.A.YumKos
CtpaHHble cnepbl “cTpaHHoro” usnydeHus .A.U. HUKK]
B.A. HUKMTHMH, A.M. Bennyko, T.®. HUKUTUHA
Mogenb «CTpaHHOro» U3Ny4YeHUs B /IEKTPOAMHAMMKE
opueHTMpyemon Toukm E.A.l'ybapeB

O npupoae cTtpaHHoro nanyvenma A.B.YmctonmHos
MexaHu3M 06pa30BaHUA TPEKOB CTPAHHOIO U3/TyYEHUS
A.B. YmctonmHos

HPOBJIEMbI XOTO/HOM
TPAHCMYTALIMH SILEP
XUMHUYECKHUX J)JEMEHTOB H
LIAPOBON MO.JTHUHN

Mamepuanvr XXVl
Poccuiickoil konghepenyuu no
XOA00HOU MPAHCMYMayuu
A0€p XUMUHCCKUX IIeMEHMO8
U Waposou MOJTHUU.

Mockga 2023



mailto:sergeysmr@mail.ru?subject=article%20in%20JRE,%20N3,%202000
mailto:sergeysmr@mail.ru?subject=article%20in%20JRE,%20N3,%202000

> buonorusa

Cunosble MHMM Papagen - «CTpyHbl» Papajen
[py BO3OYKAEHUM - UCTOYHUKM 3-M BOJIH

ddpdeKT KupnmaHa, 6apbepHbIM paspsaj B rase. O6bEKT
npeABapuTe/IbHO NOMELLAEeTCA B NepeMeHHoe BbICOKOM
yactoTbl (10—100 ), MPU KOTOPOM MeXAay U UCCenyeMbIM
06BHEKTOM BO3HMKaET BeMYMHOM oT 5 Ao 30 1. IddeKT
KupinaHa 6asmpyeTcs Ha TpEx npoueccax. [epsbii NpeacTaBAseT co60M
MOHM3ALMI0 MONIEKY1 BO3JYXa, B YaCTHOCTM a3oTa. Bropol — obpa3oBaHue
6apbepHOro pa3psaaa Mexay 06beKTOM M INEKTPOAOM. TPETUU — INEKTPOHHbIE
nepexoApbl C HU3KMX SHEPreTUYECKUX YPOBHEN HA 60os1ee BbICOKME M HA0O6OPOT
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CeevyeHue o6bexkmoe 8
nose ebICOKOU
yacmomebl

BnepBbie cusHue BOKpyr
0ObEKTOB, Kak peanbHoe
dusmnyeckoe ssneHmne
OTMETUIN HEMELIKUW
y4eHbin ['eopr JluxTreHOepr
B XVIII B.

Ceeuenne Bokpyr Caeuenne Bokpyr
nansues nansues
3A0pOBOIo BonbHon
yenoseka HKEHWMHHbI

VizobpaxeHna Npopociunx 3epen
HeobGpaboranmoe 3epwo  Cnerxa npogapenmoe

NoMTuen xaprodens

Cuiporo XapenHoro a macne




JxkcnepnMmeHTbl XXI BeKa (V > ¢)

CBepxcBeTOBble ABUKEeHUA MaTepum (jets), BO3MYLLEHMU U UHPopMayuu
(Ho6eneBcKaa npemmn no pusuke 2022 roaa)

ACTPOHOMbI YTBEpPKAAlT, YTO MHOIOJIETHME HabNIg4eHUA CXO4ATCA B O4HOM:
BELLECTBO M3BEPraeTCcA M3 YepHOM Abipbl CO CKOPOCTbIO, 3HAYMUTEJIbHO
npeBbllaowWwen CKopocTb ceeTa. 17.04.2021

B ueHTpe MneyHoro MyTu o6Hapyxmamn okoso 1000 3aragouHbIiX HUTeH (jets)
AJIMHOMU B COTHIO cBeTOBbIX sieT. 01.02.2022

CBepxcBeTOBOM pasber AUCTAHLMOHHbIX FrajlakTUK («Y366>», 09.2022)




CBepxcBeToBble CTpyM («jets» , V > 6¢)

CneBa — npegbigyLuee ny4yllee n3obpaxeHne 4XXeTOB, UCXOAALMNX N3 YEPHOWN Ablpbl B LEHTPE
LleHtaBpa A. CnpaBa — HOBO€, MakcuMarnbHO AeTanbHoe n3obpakeHne neBoro axera,
OpUEHTUPOBAHHOIO B CTOPOHY 3emnu / ©Janssen et al., 2021

Ha M306pa>+(eHMM BUOHO, YTO [)KET HANoMmnHaeT KOHYC, pacu.mpmom,wﬁcg OT UCTOYHUKA U




CBepxcBeToBble CTpyMH («jets» , M 87)

17.04.2021 ACTPOHOMbI YTBEPXAAOT, YTO MHOI0JIeTHUE Hab/IlgeHNA CXOAATCA B
OZIHOM: BeLlecTBO U3BepraeTcs U3 YepHoM Abipbl CO CKOPOCTbIO, 3HaYUTEJIbHO
npeBblllalowen CKOpoCcTb CBeTa.




JkcnepumeHTbl XXI Beka ( BAK)

B duM31MKe BbICOKMX SHEPrUM TEPMMH «300MapK YacTUL» MCMOb3yeTCs 1A ONUCAHMS
O6LLUMPHOro CNMCKA M3BECTHbIX 3/IEMEHTAPHbIX YacTul, ~ 70

Date of arXiv submission
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P. Koppenburg, "Mew Particles discovered at the LHCbh" (Yactvubl, oTkpeimeie Ha LHCD), ncrounwk: https://www.nikhef.nl/~pkoppenb/particles.html



JkcnepuMeHTbl XXI BeKka ( BAK)

TanuHCTBEHHbIE YacTuubl X BrepBble 3aMeyeHbl B "NMEepBUYHOM OY/IbOHE" CaMOoro
6o/bliOro Konnamaepa: Yxe 59 wrtyk: Ha BAKe cHoBa OTKpbIIM 3K30TUYECKME
yacTmubiX (3872) — 3TO IMGO KOMMAKTHbIWM TETPAKBapK, JIM60 COBEPLUEHHO HOBbIM THI
MOJIEKY/Ibl, COCTOSLLIEN HE M3 AaTOMOB, a M3 ABYX €/1a60 CBSA3aHHbIX ME30OHOB

CobbiTME MPOTOH-NMPOTOHHOIO CTO/IKHOBEHUA Ha bosnbllomM aJpoHHOM Konnamaepe B
LIEPHe, B KoTOpoM HabawAalTcsA YeTblpe 3N1EeKTPOHa BbICOKOM 3HEPrum (ronyoble
JMHMU U KpacHble 6awHu). CornacHo bomy, noBegeHue >TUX (pyHAAMEHTAJIbHbIX
4yacTuuy, 6yaeT NpaBUJ/IbHO MOHATO TOJILKO TOrAa, Koraa oHM OyayT paccMaTpuBaTbCA
KaK BO3HMKaloLmMe 13 6osee rnybokoro (MMNAMKaATMBHOINO) nopsaKka peajibHoctu (TM).



r2p(r) (x1072 GeV fm-)

PacnpegeneHue gaBneHMs B NPOTOHE

sF Burkert, V.D., Elouadrhiri, L. & Girod, F.X. The pressure
- distribution inside the proton. Nature 557, 396-399
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https://doi.org/10.1038/s41586-018-0060-z

MpeBpalyeHue neTalero NpoToHa
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CNoBO «KBapK» MOSBUIOCb B pOMaHe UpaaHacKkoro nmicatens /xenmca /Jxonca
«[MoMMHKK No DUHHaraHy», rae 3By4uT pasa «Tpu KBapKa g1 MuMctepa Mapka».
MbAHaA YalKa NpocMT 6apMeHa «3 IMTpa AN1a MMcTepa Mapka ...»

(FTenn-MaH noctynmpoBan B 1964 roay keapkoeyo moaenb, 1969 Hob.np.)



https://ru.wikipedia.org/wiki/1964_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D0%BA

JKCnepuMeHT XXI Bo36y)XaeHHbIN aTOM Kanua

(re ~ 5 MUKPOH, ro = 0.243 HM)

MeTton CT3I]J1

CTpYKTYpPHO-
TOMoN0orn4yecKas
Mmoaesib atoma K

KOH/EHCUPOBaHHas
martepus

Mestayer).)., Dunning F.B. & oth. Phys. Rev.
Let., 2008, v.100, 243004. Rice Univ.,
Houston, Texas.

D*Ag =2shg



‘ JKcnepuMeHT XXI ‘

MonyyeHHble ACM-u306paxkeHna aToMOB, aCOPOMPOBaHHbIX Ha MeAHOM
noanoxke (E, G, | — arombl Cu, Cu 1 Fe Ha rpaHn megn 111, 110 1 111
COOTBETCTBEHHO). F,H, J — paccumMTtaHHaA Ni0THOCTb pacnpeieneHna 3apaaoB
B aTOMaXx, COOTBETCTBYHOLWAA TMOPUAN30BAHHBIM 3/IEKTPOHHbIM COCTOAHMAM

Matthias Emmrich et al./Sciencexpress, 2015



JKcnepuMeHT XXI

CTpyKTypa aTomMa 30/10Ta

KOHAEHCHMPOBaAHHAA

maTtepums

JpHécT Pe3epdopa;
B 1911 roay cBOMM 3HaMEHUTbIM OMbITOM pacCeAHUA AOKa3a/
CyLleCTBOBaHME B MNOJIOXKUTENIbHO 3aPAXKEHHOro A4pa U OTpULATE/IbHO

3apAXKEHHbIX 3/1EKTPOHOB BOKPYr Hero'®l, Ha ocHoBe pe3y/ibTaToB OMbITa
co3gan :


https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%84%D0%B0-%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B5%D1%80%D1%84%D0%BE%D1%80%D0%B4,_%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B0%D1%82%D0%BE%D0%BC%D0%B0

JKcnepumMeHT XXI

SCIENCE ADVANCES | RESEARCH ARTICLE

wave function

Felipe H. da Jornada’, Ting Cao®?, Keshav M. Dani'*

PHYSICS Man et al., Sci. Adv. 2021; 7 : eabg0192, 21 April 2021
Experimental measurement of the intrinsic excitonic

Michael K. L. Man'', Julien Madéo'’, Chakradhar Sahoo'?, Kaichen Xie?, Marshall Campbell?,
Vivek Pareek’, Arka Karmakar', E Laine Wong'#, Abdullah Al-Mahboob’, Nicholas S. Chan’,
David R. Bacon’, Xing Zhu', Mohamed M. M. Abdelrasoul’, Xiaoqin Li%, Tony F. Heinz*®,
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JKcnepmuMeHT XXI

ATOM BoAopoaa
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DA = 2sh ¢

Phys. Rev. Lett. 110, 213001 (2013) [5 pages]

Hydrogen Atoms under Magnification: Direct Observation of the Nodal
Structure of Stark States




JKcnepuMeHT XXI
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http://www.b-i-o-n.ru/_mod_files/ce_images/atom_vodoroda.gif
http://nauka21vek.ru/wp-content/uploads/2013/05/orbital2.jpg

JKcnepumMeHT XXI

MNeHTaueH C,,H,,

by L. Gross, F. Mohn, N. Moll, P. Liljeroth, and G. Meyer, appears in Science, Volume
325, Issue 5944, pp. 1110 — 1114 (28 August 2009

KoHaeHcupoBaHHasa matepus

Urna ACM
JKcnepumeHT
Penbed
MOJIEKYNbI H H H H H
N S A N T N
Heen " d i d v s s oS DnekTpoHHas
SCa s wCa wCa sC. L c. opmyna
H* -'c- -'c- -'E- .'c- o't-'H
H H H H H
N
N N Y NN CTpykTypHasa
li | | | | | dopmyna
N NI N T
PacnonoxeHune atomos B monekyne C,,H;, ; ; ; ; ;
H H H H H
Teopusa
MacwTabHas

mogens Cy,Hy,

PacnosiokeHne aToMOB 1 3N1eKTPOHOB
B monekyne C,,H,,



http://www.sciencemag.org/cgi/content/abstract/325/5944/1110?ijkey=2a039382c49909a13c16eaefcc52b1b68d9d42e4&keytype2=tf_ipsecsha%20

JIN CMOJIUH. HenpUATHOCTU C PU3UKOU: «RhaTaCTpoda>» TEOPPHU3HUKH
XX BeKa. B3net teopumn cTpyH, ynagok Hayku P.B. London, 2007.

b. B.BacuabeB. O npupoae aaepHbix cun. O Bpege TeopeTMHecKom
dusmkn. MOMIN (22.01.2021 - yactb 1,221.01.2022).

CabuHa XocceHdenbaep Ypoanmeasa BceneHHasa. Kak noMCKM KpacoTbl
3aBoAAT PM3MKOB B TYNUK.20 neTt coTpygHUK Teop. ota. LEPH.

XOCCEH®ENbAEP

S «OaHaxKabl ownbAach Npy Bbibope J0poru, ool /Y
P_HYSICS OHM YNOPHO WU, FNAAA Ha CBOM KOMMAC. “

U 6bin X TPpYyA BeJIUK, Warn ux 6blan CTporu, 'PORJINBAS

y \CENEHHAS
Ho yBoAM/IM NpoYb OT LieNIM KaxabIM Yac». o

Banepuu Axkosnesuy bprocos . ¢f§ L

MMMMMMMMM

OgHa domsuyeckas Teopus npueriekna 0onblue BHUMAHUA, YEM BCE OCTallbHble
BMECTE. TeOopuda CTPYH. OHa npeanosioxXuria, 4YTo ece J3JIeMeHmMapHbIe 4Yacmuubl
803HUKarom u3 KosiebaHulu eOUHCMEEHHOU Cyuw,Hocmu — CMpYHbI, — KOomopas
noo4yuHsiemcs npocmbiM U KpacuebIiM 3aKOHaM. OHa npereHaoBasjia Ha pPorib
eﬂ,MHCTBeHHOIZ TEeOPUN, KOTopad OG'bG,EWIHSIeT BCe 4YaCTullbl n BCe CUJIbI B nNpupoae.
CtpyHbl 3D = cnnoBble MHuM Gapages.

Kaku, Michio (2021). The God Equation: The Quest for a Theory of

Everything. New York: Doubleday.



[paBUTALMOHHbIE «NapafoKChl» |

1. Bently div F = —47Gp

2. Zeeliger 1895
3. 0 - function

More problems for Newtonian cosmology

David Wallace School of Philosophy, Einstein and de Sitter (1917)
University of Southern California, United States.

Studies in History and Philosophy of Modern Physics. 2017

Seeliger’s Gravitational Paradox and the Infinite Universe
Leonardo Sarasua 2018

According to Newton, each star in the universe ought to be
attracted towards every other star. They should not remain
motionless, at a constant distance from each other, but should
all fall together to some central point. Newton admitted as
much in a letter to Richard Bentley, a leading Cambridge
philosopher of the time.



OTcyTcTBME NapaZAoKCOB rpaBuMTaummu HoloToHa

Paradoxes by Bently, Zeeliger, 0 - function

DA = 2sho.

o0,22-
0,24
00,2-
0,22
m0,18-
0,2
m0,16-
0,18
oo0,14-
0,16
mo,12-
0,14
oo0,1-
0,12
m0,08-
0.1
00,06-
0,08
00,04-
0,06

Accurate numerical solutions

OcHosHoU 8bisod: Cnpased/iusoCMb KOCMOJ102UU nyibcupyrowieli BcesieHHoU ¢
epasumayueu HbromoHa
B Ho6eneBckoM nekumm akagemuka A. H. CaxapoBa 1 aekabpsa 1975 roaa: «f 3awumiato
TaKXXe KOCMOJIOTMYECKYH MMMNoTe3y, COracHO KOTOPOM KOCMOJIOrMYECKoe pa3BUTUE
BceneHHoM NOBTOPSIETCS B OCHOBHbIX CBOMX YepTaxX 6E€CKOHEYHOE YMCI0 pas3».
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Knaccuuyeckas rpaButauma - 3T0 oCTaTOMHOE KY/IOHOBCKOE
B3aMMOJEeMCTBME COCPeOTOYEHHOM B y3/1aX 6apMOHHOM
MaTepun BHe paanycoB 3KpaHupoBaHMA [deban- Mokkens

D?Aop = 2sheo.

Modeling of electromagnetic and gravitational force fields
Any baryonic body has a positive small shielded
charge, which equates the laws of Newton and Coulomb

Q ~ sqrt (G/k)M = A°M
The Earth: G = 6,674-10 """ m3/kg-c?; k = 8,988-10 9 N-m2/Cu?; M. = 5.97x1024 kg;
A = sqrt (G/k) = +0,8617 -10-1%; Q; = sqrt (G/k)-M; = 5,146-10 4 Cu;
The Earth swirling gives registries magnetic fields: B = 0,5 3 = 40 A/m.

* M.Ja lvanov. Space Energy. In “Energy Conservation”, Ed. A.Z. Ahmed, INTECH, 2012,
pp. 3-56. DOI: 10-5772/52493.

» Conservation Laws in Modern Physics with Technical Applications. Ed. M.Ja. lvanov.
UK.BPI. DOI: 10.9734/bpi/mono/978-93-90516-71-1.



&

Blackett P.M.S.
(1897-1974)

Nature, 159, 658, (1947)

Sirag S.-P.:
Nature, 275, 535, (1979)

b.B. Bacunbes
MarHmMTHOEe nose 3emMn

MarHuTHoe nose 3eM/,u

45

15

U APYrTX HEOGECHbIX Te
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JKpaHunpoBaHue [lebas - N'oKkens

00,22
0,24
0o0,2-
0,22
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0,2
o o
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0,16
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o0,1-
0,12
0,08-
0006 pl pl
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00,04- l
2 0,06 ; : ; g
D“Ap = 2she.
- . L/ %
T ml | L m s
+
’ | | +
l l +
[ +N\ I
' 7ol =N\ | | =
I l’ ! + I I
Coulomb’s law i 1 +
ez A Newton’s law J +
HOCTE SapAMKEHHEX YAcTHL, paBHa JEL-E
HYN10; 2— B rase ecTb sapieH- -
HEI® YACTHULL, TpHYeM panuyc Jle- H
f]a'i[—-' r[{)h’l{{!ﬂ}[ MeHBLI® [}aJMEIJﬂ -
HpIMCHYTHA. -

W 2 Ey,
n.m 4zg, m
Ap=-4ze(n, —n_),
p, =n.kT,

D =sqrt (¢,° kT,/ne?)

E =mc?=hv=kT
Temperature

T,=2.735 K

State equation
p = n-mc? = n-kT

Hidden mass boson
(classic dipole)

= K — :iﬁ-l[]_u kg ~ 3-104eV

qg=5102C



« ¥YAApHIHpoEaHHLIA 3akoH [ yra-HewTtona-Ky1oHa 318 cHI0ERIX NoleH H MATEPHATOEY
M.A. FeanoE, - pasaveckHe HaVKH, Llearpaassaed Huacturyt Asmammorsoroe MoTtopoctpoesns

[pegaosen vHERQHITHp oEaHHEE sakoH [ yEa-HetroTona-KyToHa 3714 omMcaHMd CHI0BRX OJTeH K
MAaTepPHATOE. 3AK0H [I03SE0IAST MOJeIHp 0BATE 3 (PekTH OIHSKOTO H JaIBHET0 E3a HMO e HCTEHA T C
PASTHUHEIME ATPETaTHEIME COCTOAHHAME EBeIIecTEd H paspellNTE ECe OCHOBHEIE NApPaJoKCE
rpaenTamsy HeroToHa,, B wacTHOCTH, Ha OCHOEE NPeACcTAaBEIeHHOTO 33KO0HA eHHEIM CIOCODOM
OIMHCHEAFTCA CTAMHOHAPHEIE TP AENTAIHMOHERE, JIKTPOCTAaTHYSCKHe, CHUIBHEIS H CIA0BE CHIOERIE
noai. OcHOBHAA MpodaeMa COBpeMeHHOH PHIHEH COCTOHT B HeCOEMECTHMOCTH TeopeTHHeCcKoTo
OTIFIC A HEA P HP O HELK AETEHHE Ha DOBIEK (TATAKTHEE CRIX ) pa CCTOANIAX H Ha MpedeJsH0 MaTEX
PaccTORHHAX - MacINTa0ax AAep, ATOMOE H MOJTEEY, Ha KOTOPEIK ABTeHHA MOJeTHPVIOTCA B paMEAX
EEAaHTOEOH derssem. [loayuHEmIAAs IIMpoEOoe MNPHIHAHHE 00INAA TEOPHA OTHOCHTEIBHOCTH AR
TPAEHMTALHH, KAE XOpOIIo H3BeCTHO, HAXOJHTCA B NPOTHEOPEUHH ¢ EBAHTOBO-MEeXaHHYeCHHM
OITHCAHHEM 3 TeMeHTaPHEIX Wa CTHII.

E mnmaHe EBEXOZA HI CIORHEMIEHCE CHTIVALHMH HACTOAAA padoTa paccMaTpHEAeT
VHHQHITHP 0E3 HHYIO Ma TeMaTHYecEyE HopMy.THP 0BEY 0CHOBHEIX 3AK0HOE KI1aCCHYECKOH GESHEHR Ha
THOOBEIX MACIITA0AX, 3 MMeHHO SHAMeHHNTEX 3akoHoE [ vrEa, Heroroman Kyaona. 31a dopuyanposra
NpeacTAERISHA eJHHEM KEASHTHHESHEM JHddep e HITMATEEM Vp aBHeHA LIva ccoHa 414 moTeHIHATA
CHITIOBOTO IOJA ¢ B hopme

33eck BeHuHHEA [ MpeacTaBTAeT co00H paguyc IKpaHnpoeanna Jetas-] orkeaa.

AETOpOM MOK3A33HO, YTO KIACCHUECKAd TPABHTAIMA — S5TO0 OCTATOUHOS KYIOHOECKOS
E3aMMOJeHCTENS COCPeTOoTOYeHHOH B V3TaX 0apHOoHHOH MATEPHH (BEHE pAJHYCOE SEPAHHPOBAHHA),
NOTEeHIHAT KOTOPOro OMHCHE3ISTCE YEA3AHHEIM EEASHITHHe HHEIM VP AEHeHHEM © HY TeBEIMH EHeIITHHMEI
IPAHHYHEIMH VCIOBHAMHE. (JCHOEHEIM MpPHHIHIIOM MpeJCcTAETeHHOH padoTsl CIVEHT NpeJeTsHo |
MaT0e OTIHYHE B P acllp & eTe HH [0 TEHITHATOE 0KOT0 ¢TO¥eHHE ¥ S IeKTPHYE CEHX 3apAJ0E B IIeHTpe
OpoToHA H 3aeETpoHa. [Ips 3ToM IpaBHTANHOHEEH IPOoLece ONHCHELeTCE E3AHMHEIM JeHCTEHEM
OCTATOYWHOTD EYIOHOBCKOTO MOTEHITHATIA H IPagHeHTOM JABTeHHA E 30HAX 3IEpPaHHpPOEBAHHA,
OMpegeIAeMElM C IPHMeHSHHEM KIACCHYECENX 3aK0HoE Bara, boasimeana u ge bpofna (a Tasse
METOA0E PasMepHOCTH).

Puc.l. Pacuet mo vpaeHeHm0 (1) 3FERNDOTEHITHAIRHOH MOESpXHOCTH (A) v kBazapa MET mero
JeE0ro J#EeTa (B), OpHeHTHPOBAHHOID B CTOPOHY Jeman (dhoto ©Jenssen et al, 20210



DyHIaMEeHTAJbHbIE BEJIUYNHBI U KOHCTAHTHI B3aMMOeHCTBHSI
KJIACCHYECKOHU (eAMHO) (PUBMKHN
dyHaaMeHTAJIbHbIE BEJIMUUHBI: £ [s], I [m], m [kg]
[Ipou3BogHbIE BEIIMYUHBL: CKOPOCTh V = I/t, yckopenue a = 1/t2,
Oueprus (kunernueckas) E = mv?/2, norennnansaas U = mgh

Ipubdanmxenue CrIOMIHON cpeabl: KOHUEHTpauusA, IlaoTHOCTH p = M/V
3axoH ABoragpo N = 6,022 140 76-1023 mosb™!

Koncranra Bzaumoaencreusa Ne 1:

I'paBuTanmonnas nocrossiHas Herworona G

[Ipou3Boanas BeauumHa: cuia F =mra=m-g, g =G grad ¢, grad ¢ = M/R
[IpousBoiHas BenmuurHa: sHEprua F = mgh

KoncranTa B3anumozaeiicreust Ne 2: nocrosinnast Kysona k, (3apsia, moJie grad o)
KoncranrTa B3anmMoaercTteus Ne 3: nocrossHHas boiabnmana k=1,380 649-10723 [x-K™1
[TpousBoaHas BennuuHa: Temmeparypa mv>/2 = 3/2 kT,

nasienue p = nkT = pRT, k=R*/N=R/m

IlocTrosinnas Ilnanka hv = KT onpedesisaem 8,13
Jacmomy max u3zay4eHus pPV)=——1x
ITnanxoeckue eenuuunvt ne pusuunvt 62 (e —1)




Dimensional Analysis - Teopua pasmepHOCTH
for Dark Matter in Dark Room:
On the Earth: T,=300 K; Characteristic speed ¢ =330 m/s

m, ~ kT,/c?2 = 29 atomic mass unit (a. m. u.)

The discovery in outer space of the finite temperature

T,=2.735 K

automatically from the dimensional analysis leads to a new dimension
characteristic value, namely, the finite rest mass of cosmic particles

m0~ kTo/Cz = 5.6' 10-40 kg
At po =0,5-1047-10/kg/ m?

the characteristic gravitational frequency W, = +/4TGPy
and period ' =1/m..

=

Buckingham E. On physically similar systems; illustrations of the use of
dimensional equations. Phys. Rev. 1914;4:345-376.

Sedov L.I. Methods of similarity and dimensional in mechanics. M.: Nauka; 1967.
Birkhoff G. Hydrodynamics. Princeton Univ. Press; 1960.

Cepos /1.1. MeTtoabl Noa0o6MA U pa3MEPHOCTU B MexaHMKe. M.: Hayka,1986.



YN
CiA.ir KocMmunyeckoe MUKpPOBOSTHOBOE U3Sy4YeHune
(T=2.735K, DM 96%, LHC, M87 v>c, p,= 1035)

p(2) | Cosmic Microwave Background Radiation CMBR:
- pP(A) with temperature T=2.735 K

E=mc?=hv=kT; m=KkT/c?
p = pc?>=nmc? =nkT

87hv>

Planck’s relation | p(v) = —
C

(ehv/kT _1)
§ s mv?
a0 — ¢ [Planck’s relation \} d—N:47zN m 2Vze‘m
FlRaSy dv 27KT

Experiments

m = 5.6*104%g =
Spectral density p(}) = 3.4*10%eV

0.1

E. Regener. DerZeitschrift fur Physik, V. |. 80, p. 666-669. (1933):
E. Regener. The energy flux of cosmic rays, Apeiron. Vol. 2, pp. 85-86 (1995).
T.A. Shmaonov (1956, Pulcovo), Pensias & Wilson (1963), Smith (1974)



3aKOHbI COXpaHeHMA

[paBnno otBepaeBaHmAa. 0606 EeHHbIe pelueHna

. Ap=—4me(n, —n_),
p, =n.KT,

w

N

D?A¢ = 2she.

-

S o
]




> Ousmnka ‘ KoHAeHCMpoBaHHAA M HEKOHAEHCMPOBAHHAA MaTepMus

ICCF-24, July 25-28th, 2022. Mountain View, California
XXVII Poccumckomn KoHdepeHLMM No X0N04HOM TPaHCMYyTauumn agep, 2C

Dark energy
HEKOHAEHCUPOBaHHaS Dark matter
martepua (96%), apup I Intergalaxy gas
1
22 % 3.6 %

Stars and others

|
0,4 %

KOH,U,eHCMpOBaHHaFl
Matter distribution in the Universe matepua (4%)




EamMHaA Teopusa B3ammoaenmctemm (UT)
of electromagnetics, electroweak, strong and gravitation
| electromagnetics electroweak | strong

0.1

% —c, rotH +c,gradq, =0,

0,07

0,06

0,05

% +C, rotE +c, grad g, =0, [« \\

0,03

rplf) (x 1072 GeV fm")

HEmN=
me +C2 diV E — O, o o1 02 03 04 05 06 07 08 09 1
d C=—F]
A, +c, div H =0. Burkert, V.D., Elouadrhiri, L. & Girod, F.X. The pressure
A

distribution inside the proton. Nature 557, 396-399 (2018).
The pressure inside the proton has been measured and it equals 103> Pa. Our state equation as

p = nkT for DM particle concentration inside proton n,=10>"1/m? gives the same value 10> Pa.
This is very good confirmation of our single electro dynamical force field simulation.

Internal structures of deuterium,
tritium and helium 3He and 4He.

- gravitation

Y
3

\

1.2

Infegral curves of exact solutions in the phase plane (v,p) and numerical simulation CJ of M87.




EnMHaA Teopus CMI0BbIX Noien

Force field D= sqrt(g kT
[kg/m31 [1/m31 /g°n,)

Electromagnetics T, = 2.735 K 1026 10°  1.8-10" 2720 km

non-condensed
Electroweaks Tvar 102 1020 1.35-10 10" m

Bose-condensed 43
Electro strong 108 10> 10%7 107 m

Fermi-condensed
Electro gravitation (the Earth) 10-23 106 1.8-10'® 86 km

non-condensed)

MBaHoB M.A., KoHcTtaHTHMHOB C.U., Mu3uH C.B. lNnazmogmHamMmyeckme oCo6eHHOCTU U
TomMorpadma atoMa npu HaiMumMm cunoBbix IMHMA Papaaes. Tp. WSMPA-23. OMBT, 2023.

M.A. MBaHoB. O KnaccM4YecKom TeopMM eAMHOIo CMI0BOIrO MO C MOAEIMPOBAaHUEM
6/IMKHEr0 M AasibHero B3anmoaemnctema.// ®us. obpasos. B By3ax.2022, 28,Ne. 1, 43-61.

M.Ja. Ivanov, Space energy, Energy Conservation, INTECH, 2012. pp. 4-56.

MBaHoB M.A., MEXAHUKA KOHAEHCMPOBAHHOM U HEKOHAEHCMPOBAHHOM MATEPUM C EAUHBIM
MOJEUPOBAHUEM KOPOTKOAEMCTBYOLMX U AAJIBHOAENCTBYIOLMX B3AMMOZENCTBUN.

XlIl Bcepoccutickuli cve30 no pyHdameHmasibHbIM ng@1eMam meopemuydeckol U NPUK/IadHOU MeXaHUKu
CaHKkm-llemepbypez, 21-25 aszycma 2023 200a
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MOCKBA~1933 «Tol orce menepsb Hanpsacu c60U CAYX U CE0U YM NPO3OPIUEHIU

Oce0600u om 3a60m, 00CMOBEPHOM) BHEMJISL YUEHDIO,
.| Umobb1 Oapbil, npurocumbie MHOU ¢ OECNPUCMPACHBIM YCEPObEM,
| Ipescde uem ux oyenums, ¢ npespenuem npoyb He OMPUHYTI,

Hb60 o cywmocmu svicuieil Hebec u 60208 coOUparoCob

A paccyscoams Ons mebsi u 6euleil 00bACHAIO HaAUaAd... »
Tut Jlykpenuit Kap




Uctopua (XIV Bek go P.X.-XXI Bek nocne P.X., o aywe u paccyake!)

XIV BeK po P.X. (3a 100 net go nageHma Tpou) ~ YueHbin-dunocod Mox B CuaoHe
(cTonmue OUHUKUKM) YYUN CBOUX NocaeaoBaTenemn®:

«Hawewu aywn poaosble 3a4aTKM
Bo MHero pas MeHbLue,
Hexxenu Te, U3 KOTOPbIX CJlaraloTCA
Teno c ytpo6om!**»
(MepeBoa M. PaunHckoro,1899, u3 noambl Jlykpeuma Kapa «O npupoae Belem»)
XXI Bek nocne P.X. IlpencrasiaeHHbIN HIDKE MaTeprall Ja€T TaKyKe JOCTATOYHO MTOTHOE
MEXaHUKO-MaTeMaTUYeCKOe ONUCAHUE aHTUYHOM KOHIICTIIUM O AYyIIe U pacCyJIKe YeaoBeKa™™*:
«CTtaJjio ObITh, ICHO OTCIOJA,
YT0 CYyIIHOCTH AYILIHM U PACCYIKA
Co31ana BCSI HECOMHEHHO
N3 Tesien nepBUYHBIX MeJIbYANIINX,
Koux orcyrcrBue TAKeCTH
He ymaJjsieT HUCKOJIbKO.)

(MepeBoa M. PaunHcKoro,1899, ocHoBHblE MapaMeTpbl «Tenew», cM. cranabl Ne 30,43)
UMeeM 35-1 BEKOBOU Nepuop, 3acToa B Teoppusmke*** (M yueHba gaa Aywn U pasyma****),

*

/leMOKpUT B ero parMeHTax u cemaetenncresax gpesHoctmn. O3, 1935,

** Jlykpeumn Kap «O npupoge sewemn», 1899. Ilepeson U. Pauunckoro; M.: OT'13, 1933.
*** leMokpuTt. TpaktaT «06 yme». |V Bek go P.X.

=**= Jlyla U paccyaoK-npoAosibHble MMMYJ/IbCbl CMELLEHMA («TOK CMeLlleHnA» Makceenna)



du3zuxka XX Beka:
» HeobocHOBaHHO KpUTHKYET Teoprio HeroToHA
» He moxxeT 00bsicHuTh 96% maTepun BceneHHoi
» He B cocTosIHMM CO371aTh €AUHYIO TEOPHIO IO
» He 00BsCHSET CBEPXCBETOBBIC «IKETHI U MPEIBESCTHUKH
» He B cocTossHUN OOBSICHUTH «KBAHTOBYIO 3aITyTAHHOCTHY
» He 3HaeT MpUUMHBI POCTa SHTPOIIUH 3aMKHYTOM CHCTEMBI
» He MoxeT 00BbSICHUTH (PU3UKY COIMPOTHBICHUS MaTepHajioB

Mexannka XXI| Beka (Ha ocHoBe uaen I'.1. YUepHoro):

» Peabunutupyet Teoputo HeroToHa

» O0bsacHsaeT 96% maTepuu B «HEKOHJICHCHPOBAaHHOMY a.C.
(busnyeckuii BakyyM, 3pup, TEMHasi MaTepusl)

» IMeeT enuHy10 TEOPHUS CHUIIOBBIX IT0JIeH (JIFOOBIX MacIITa0O0B)

» CBEepXCBETOBBIC «IXKETHD) - AaHAJIOT CBEPX3BYKOBBIX CTPYH

» [IpeIBECTHUKN — CBEPXCBETOBBIC COMUTOHHBIC CTYCTKH

» MoXeT 00BSICHUTh «KBAHTOBYIO 3aITyTAHHOCTD

» [IpyrunHBI pocTa SHTPOIUH — MOTEPH TOJIHOTO JTaBICHHUS

» OOBACHIET MEXaHUKY COIMPOTHBJICHHS MaTCPHAJIOB



Cia..y

3AK/IO4YERUE

> Knaccumuyeckaa rpaBuTauma - 3TO OCTAaTOYHOE KYJIOHOBCKOE
B3aMMOJeUCTBME COCPeaoTOYEHHOM B y3/1ax 6apMOHHOM MaTepuu
BHe pagMycoB 3KpaHMpoBaHuA [ebas- Mokkena*
> YHudHumMpoBaHHbIM 3aKoH N'yka-HbloToHa-KyioHa DZA(p = ZSh(p.

« 3aKOH MO3BOJIAET MOAEeIMPoBaTb NMPOLECCHl C Y4ETOM 3P PEKTOB
6JIM3KOro U AaJibHero CMI0BOro B3aMMoenCTBUA.

* EAMHBIM CNOCOOGOM ONMUCHLIBAOTCA CTaLMOHapHbIE rpaBUTaUMOHHbIE,
3N1EeKTpoCTaTUYEeCKUE, CUMIbHbIE U C/labble CUI0BbIE NOA.

« 3aKOH MNO03BOJIAET pa3peLlmnTb BCe NapagoKCbl rpaBnTaumm HblOTOHa.

« PacnpocTpaHeHue BO3MYLLEHMM - YpaBHEHUA MakcBenna-lNyaccoHa.

e (Cunosble MMHMK Papagen peasibHO CYLEeCTBYIOT

« MeXxaHuKa XXI BeKa - K/s1accMyecKkasa U «Be4YyHO HOBas».

Thanks !!!

* “Steady holy relation”.
Kaku, Michio (2021). The God Equation: The Quest

for a Theory of Everything. New York: Doubleday.
72
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