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1% are solitary electrons,
90% are solitary protons, e
9% are alpha particles - nuclei of helium - &
1% are heavier nuclei of various types. i







http://www.nature.com/nature/journal/vaap/ncurrent/full/nature24647 .html

Discovery of a big void in Khufu’s Pyramid by observation of cosmic—ray muons
K. Morishima et al.
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Density Imaging of Puy de Dome Volcano with
Atmospheric Muons in French Massif Central as
a Case Study for Volcano Muography

Cristina Cérloganu
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/\ Proof of Principle for Muographic Imaging of Volcanoes
- ~400m high

Puy de Déme Volcano
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C. Carloganu Density Imaging of Puy de DOdme Volcano with Atmospheric Muons81n French Massif Central as a Case Study for Volcano Muography EGU2018-18420
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CDC 2015 Campaign
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Baekdu mountain is wide — so detectors will have to be placed with
care (Cristina Carloganu is an expert with this)
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3,612 ft N ‘" - | k | _ Leaflet | Map data © OpenStreetMap contributors | Imagery © Stamen design
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Extreme Energy Events (EEE project)

Simulation of 10" eV shower

Very very energetic particle interacts

in upper atmosphere and generates a

'shower’ containing many thousands of
particles

12 km
‘Clusters’ of detectors spread over

Italy.

EEE project is to equip many high
schools with detectors

Korean meeting April 2019 crispin.williams@cern.ct
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Applicazione delle strip in rame Pannello per il read out ultimato

3 e —
& Sirisce (strip) in
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Spostamento dei vetri

(filmato)
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A photograph Is taken of each group at the end of
the week of chamber construction
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Cathode (-HV)

Pickup electrode strip /L

Vetronite Resistive paint

2 ext. giasses\s int. glasses

(1.9 mm) \ (1.1 mm)

Vetronite

(a) (b)

Figure 1: (a) EEE Project telescope; (b) EEE MRPC basic element

(a) (b)

Figure 2(a): Readout electrodes construction by application of copper tape on the vetronite panel. Figure 2 (b): the 250 um diameter fishing line (used
as spacer between glass sheets) stretched across the surface of the glass from one side to the other and around plastic screws fixed at both sides of
the chamber (b).






SAVO-01 - SAVO-02 Coincidences in Bologna, AL = 100.0m

| |

£

EEEEEEEEE

p p
Ty

AL* &
- e

AL*:COS(Ad)station_(b)ALstation AT = AL+ Siﬂ@/C

correction assuming Ad = 1.16, AL =4750m

E -ﬂﬂEh'lhl

—

2
rrﬂ-l F:rrq.rrln[nl[l|1'|r11[r|1'|||

2

]

2

!

&b [resh
18 rorean meeting April 2019 crispin.williams@cern.ct



mailto:crispin.Williams@cern.ch
mailto:crispin.Williams@cern.ch

Tl

D'

If initial muon is very energetic (high B)
it will penetrate deeply into concrete so
that electron will not re—emerge

The MRPC telescope can
measure momentum using time-—
of—flight
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Science for Peace
The Korean EEE Project:
A project to build Muon telescopes

in Korean high schools

Antonino Zichichi
World Federation of Scientists,

Geneva, Switzerland

otEl- 0| JISsStM=0| CERN=S 2 =0lH Z2=)|E
HiZ&tolld KM= st 68 =4HolE=
= 2 Ch= World Laboratory 2| H| €t



—

o
L

-

11 5
Tir e

(-
—

1.

2l

g =2 =dicca 0l

= 12=—17=

Z00cia 10

« SO AE AL

22



HEH OrL2tLt 2fetr=2F A E
Efice. oiclly

*ETTORE MAJORANA FOUNDATION AND
CENTRE FOR SCIENTIFIC CULTURE

_ TO PAY A PERMANENT TRIBUTE TO ARCHIMEDES AND GALILEQ GALILEI, FOUNDERS OF MODERN SCIENCE
AND TO ENRICO FERMI, THE "ITALIAN NAVIGATOR" , FATHER OF THE WEAK FORCES

Welcome to EMFCSC

The President of EMFCSC: Prof. Antonino Zichichi
The History of EMFCSC

Erice Statement
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