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Lunch table chats, stories…
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Russian Dolls round table in cafeteria –
present of Soviet physicists to Fermilab, 1975
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Strange Bumps in the LHC 
Data

“Unproven and Controversial” - I
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27 km circmf. 
100 m deep 
2008… -2035?

LHC=Large Hadron Collider
record high particle collision energy 

13,000,000,000,000 electron-Volt=13 TeV
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Particle Detectors: CMS & ATLAS
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40,000,000 times a second
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“Bumps” in Data (# events @ E)
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Recent important discovery:

Higgs Boson, m=125 GeV
(2012)



The “Higgs” – Last Missing Piece of 

The Standard Model of Particle Physics
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The Standard Model 

describes the fundamental 

particles that we know about 

and the forces that govern 

their interactions. 

The SM has been 

extraordinarily successful in 

describing nature. HAPPY?

NO! WHY?:

• Too many - 17 -

elementary particles - !??

• Dark energy? Dark matter?

• Gravitation ?



Summer 2015: “Fuss” on LHC bumps
• arXiv:1506.00962
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3…3.4 sigma



“3/4/5 Sigma”

In physics –

probability 
of mistake

11/08/2015Shiltsev | "Gamowian" Puzzles in Physics12

3 σ – “observation”

5 σ – “discovery”
• Example 

Higgs Boson ~7 σ
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Are these “bumps” real? 

Need more data to improve 

statistics (from 3 sigma  5 sigma)

About 2 more years of data 

taking?

Stay tuned…
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Dark Matter Search 

“Unproven and Controversial” - II
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DARK MATTER : #1 “It Exists”
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Vera Rubin



11/08/2015Shiltsev | "Gamowian" Puzzles in Physics17

DAMA/LIBRA

30 km/s



DAMA/LIBRA Results 1996-2013
~2000 hits/day, annual modulation ~10 hits/day, 9.3σ effect 
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NaI(Tl) target:
87 kg 1996-2003

250 kg 2003-now
highly radiopure



CONTROVERSY  (other detectors)
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CoGeNT (Ge detector) … YES

XMASS (LXe) NO

COUPP (Xe) NO

CDMS (Ge/Si) NO

Xenon100 (LXe)       NO

LUX (Xe) NO

DAMIC (CCD) mb?
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55 gram …. 1014 kg 
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Radioactive Decay 

Periodically Varies in Time ? 

“Unproven and Controversial” - III



Radioactive decay

• Always exponential:
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Si-32 (T1/2=300,000 years) and Cl-36 

in Brookhaven National Lab 

0.2-0.3% annually …4 years
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Ra-226 in Berlin… 0.1% annually 
15 years
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Co-60 (5.3 yrs) & Sr-90/Y-90 (29 yrs) 

in Moscow State University 10 years

0.3% annually, 0.02% monthly
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 …nothing for alpha-source?
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http://web.mit.edu/redingtn/www/netadv/

PLEASE NOTE: The Net Advance of Physics does not take a position on the existence and/or explanation of the reported 
phenomena. To add papers, please write to the editor (redingtn at mit dot edu). Last update: 07/30/15  TOTAL=87papers



Jenkins, Jere H., et al. "Evidence of 

correlations between nuclear decay 

rates and Earth–Sun distance." 

Astroparticle Physics 32.1 (2009): 42-46.
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Cross-checks (2009-2013)
Cl-36 – Ohio State vs PTB (Berlin)
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The issue not resolved… stay tuned
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Gravitational Constant 

is Not a Constant ? 

“Unproven and Controversial”- IV



Gravitational Constant G
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Measured many 
times with relative 
standard uncertainty 
1.2×10−4

Henry Cavendish 
experiment 1797-1798
(2 balls on strings 1.6 lbs + 2 
heavy ball 350 pounds)



Gravitational Constant G
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Inconsistency of results
“Разброд и Шатания”



G is not  a constant ?
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Length of the day (24 hours) varies by ~0.002 sec
over decades and periodically by 0.00013 sec
every 5.9 year –> G correlates with that period ?
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“Penrouse Circles” -

Signals from 

“Before the Big Bang”? 

“Unproven and Controversial”- V



What was before Big Bang?
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Cosmic Microwave Background
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T=2.72548±0.00057 K
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Roger 
Penrose

Hypothesis: Cyclic Cosmology



“Penrose Circles” – discovered?

• V.G.Gurzadyan, 

R.Penrose (2010)

– arXiv:1011.3706

• 6σ effect! 15 µК/2.5

– arXiv:1012.1486

– arXiv:1302.5162

– In agreement with CCC

• Critics:

– Moss A, Scott D., Zibin

J.P., arXiv:1012.1305 

– Wehus I.K., Eriksen H.K., 

arXiv:1012.1268

– A.Hajian, 

arXiv:1012.1656 

• 3 σ – noise!

• Confirmation

K.Meissner et al, 

arXiv:1207.2498
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http://arxiv.org/find/astro-ph/1/au:+Gurzadyan_V/0/1/0/all/0/1
http://arxiv.org/find/astro-ph/1/au:+Penrose_R/0/1/0/all/0/1


38Shiltsev | "Gamowian" Puzzles in Physics

+5

Summary: 

Physics is fun !

George Gamow was great ! 

There are many interesting  

discoveries ahead of us !

Thank you for your attention!
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Few More Comments on

George Gamow 



GWU – Concoran Hall
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Gamow in English “literary world”
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Gamow in Russian
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Google search: “формула Гамова”
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Екатерина Гамова, team Russia
World Champion (2006, 2010)
202 cм (6’8”)
upto George Gamow (204 cm)



Why 111 ?
• A1: because of 1904 (GG’s B-day)

• A2: Vladimir Arnold (1937-2010), 
in Russian State Duma 06.12.2002:

– G.Seabord (Nobel Physics, 1951)

– California State Board of Education/ 

Academic Standards Commission

111 : 3 
without calculator

– Senate

– “anti-constitutional” & “racist” 

– declined
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Vladimir I. Arnold
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DM?
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Alexey Boyarsky of Leiden University (Netherlands)

ESA's XMM-Newton x-ray satellite

arxiv:1408.2503

Compare spectra of X-rays from 
Galaxies with models - see excess!

Data from:
• Center of our Galaxies
• Pegasus cluster
• Andromeda Galaxy
• 73 other Galaxy clusters

Point to 
3540 eV line (me/150)
with ~6 sigma significance



Поиски под фонерем и далее...
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Moon Origin Controversy 

“Unproven and Controversial”- VI



Our Moon (Луна) – “Impact Theory”
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Theia – Hartmann, Davis (1975) and Cameron,Ward (1976)

T0 =4567 million 

years ago: birth of 

Solar system

T0 +(10-20) million 

years

separation of iron

(core) and silicon

(outer layers)

T0 +(60-120) million 

Theia impact (~10% 

of Earth weight and 

~20 км/sec) and

Moon formation



(Not) Our Moon ?
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Theia can not be a priory of 
the same isotopic content as 
Earth – but it is to <0.001% !?
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The Earth–Mars difference in Δ is 300 times smaller than the difference between 

Earth and the Sun; the Earth–Moon difference in Δ is smaller still by an additional 

factor of about 25

No isotopic differences between 

Earth and the Moon have yet been 

recognized; for instance, for O, Ti, 
Ca, Si, or W – why ???

“Paradox”

Next steps:

• Better measurements

• Better models

• “Better rocks” (Chang’e-5 03/05/2017)

• Check Venus


