Nékol k vat 0 nejmensim
KOS g:%c g_ zareni a

elen ,_u o iu nich &asticich
4I§ )
(\vizfcaglle ‘v; varne estetiky)

4\-:\
AL




4 Tusche =)
und Glas

Kresby tusi
a sklo

China Ink |

B & Glass )

Herausgegeben
von
Vydavatel
Edited by

Pedro
Waloschek

Verlag Deutsches Elektronen-Synchrotron
Hamburg



PAMETI KOSMIKA

Akademie véd
Ceskeé republiky

Fyzikalniho dstavu CSAV

Jan Hladky

PAMETI KOSMIKA
FYZIKALNIHO OSTAVU €SAV

JAN HLADKY

y Vydalo Nakladatelstvi Academia
Fyzikdlni astav AV CR, v. v. i., Praha Stfedisko spole¢nych ¢innosti AV CR, v. v. i.
Vodic¢kova 40, 110 oo Praha1

Obalka Jakub Trojak

Graficka tiprava a sazba Jakub Trojak
Redaktor publikace Jaromir Zelenka
Odpovédny redaktor Josef Smazik
Technicka redaktorka Brigita Dusiova
Vydani 1., Praha 2017

Edicni ¢islo 12066

ISBN 978-80-200-2733-1




Nakladatelstvi Academia vas srdecné zve
na slavnostni uvedeni knihy

Jana Hladkeho
PAMETI KOSMIKA

FYZIKALN{HO USTAVU CSAV

Kmotrem knihy bude Jiri Grygar

streda 23. kvétna 2018 v 17 hodin
Literarni kavarna Academia, Vaclavske nam. 34, Praha 1

() AcADEMIA [

JAN

HEADKY




PROCEEDINGS

PESCIENCE

Artistic impressions from the Conference and Vienna city

Jan Hladky'
Institute of Physics, Acad.Sci.,Czech Republic
CZ-182 21 Prague 8, Na Slovance 2, Czech Republic

E-mail: hladkv(@f{zu.cz

Several drawings during the European Physical Society Conference on High Energy
Physics (22—-29 July 2015) activity are performed and presented here together with the
drawings from Vienna city made in last few years. Also the Higgs boson, seen by the
eye of the artist, is presented here by the sculpture from glass and metals. The autor will
illustrate the connection of the science and arts. Both ,,drink the water from the see of
phantasy, which helps them to come to finest ideas.” One helps to other and together
bring better understanding in human society.

The European Physical Society Conference on High Energy Physics
22-29 July 2015
Vienna, Austria

'Speaker
© Copyright owned by the author(s) under the ferms of the Crearve Commons
L Nond ' /-Nolb S0bh ! License (CC' BY-NC-ND 4.0).brtp://pos.sissa. it/




Predmét Paper Publication and Join Editorial Board or Reviewer Team. Dear Jan
Hladky: Artistic Impressions from Vienna — roundcuoe
Odesilate| T O —
Adresat <hladky@fzu.cz>
Datum 2018-10-17 18:20

International Journal of Economy, Energy and Environment
________________________________________________________________________|
(ISSN Print:2575-5013 ISSN Online: 2575-5021)

OA Policy Peer Reviewed  Fast Publication

f Dear Jan Hladky \
|

Good day!

We are writing to express our deep impression on your article with the title

Artistic Impressions from Vienna which has been published in Proceedings of The European Physical Society Conference on High
Energy Physics — PoS(EPS-HEP2015).

The paper has drawn attention and interest from scholars specializing in this field.

\ Amiation o Contriouie N owt Researdn Ragers J

Created with an aim to promote the communications within scientific community, International Journal of Economy, Energy and
Environment can make specialists in various ranges closer to the cutting-edge researches around the world. Given the novelty,
advance, and possible extensive use of your research results, we sincerely invite you to contribute other unpublished papers of
similar themes to the journal. Your further research on this article is also welcomed.

You can refer to the following link to know more information:

http:/lwww.ij3e.org/submission

Towitation of Beoomimg an EARGTI Member ot aReviener

On behalf of the Editorial Board of the journal, it is glorified for us to invite you to join us as one of the editorial board members or
reviewers of International Journal of Economy, Energy and Environment. Given your academic background and rich experience in this
field, the Board believe that you may be the most suitable person for this position. We hope this will further enrich the scopes and topics
of this journal from a unique perspective.

For more information, please visit our website:

http:/iwww.ij3e.orgljoinus

Please don't hesitate to contact us if you have any question.

All the best,

Jessie Wright
The Editorial Office of International Journal of Economy, Energy and Environment
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23 fijna 2018, Akademie vid CR, Narodni 3, Praha

Tematicka vystavka

GRAFIKY JANA HLADKEHO
1

(doprovodny program)

budou v budové Akademie véd CR, Marodni 3, Praha 1,

(v mezipatfe schodigté mezi 1. a 2. poschodim)
wystaveny grafické listy pracovnika Fyzikalniho dstavu AV CR, v_v_ i,
doc. RMDr. Ing. Jana HLADKEHO, DrSc.
[experimentalnino fyzika a vytvarmika)

s tématikou Spojeného dstavu jadermyich wzkumi a CERN a jejich okoli.

Autor jiF wystavoval svd umélecks dila v SV, v CERN
a na Fadé védeckych konferenci (v USA, Evropé i Japonsku);

jeho grafiky nezfidka ilustruji sborniky z téchto konferenci.

Podrobnéji o védeckeé a umélecke cinnosti autora:
<htip: -library. de/preparc ladky.pdf >
a kniha Jan Hladky . Paméti kasmika Fyzikdiniho dstave CSAV™

(Makladatelstvi ACADEMIA 2018).




Proc¢ studia ¢astic a KZ provadime?
- zakladni vyzkum '
- aplikace

- filozofie
(PhD)



Hledame odpovédi na otazky:

= Co Je hmota?

= Jaka je jeji struktura ?

= Jak z ni vznikaji objekty, jako jsou hvézdy,
planety i sam ¢lovék

= Jak vznikl Vesmir?

" Co urcuje jeho soucasnou podobu?

» Kam sméruje?

Odpovédi dostavame pomoci:
= teorie

= experimentii, kKteré maji urychlovace Castic a
detektory, neb zkoumaji kosmické zareni




KDE SE NACHAZIME?. ...
KAM PATRIME?
Nachazime SeN/prostoru, ktery se nazyva

e

Tento prostorje naplnen casticemi a
zarenim. |

Je-tam-mimao znameho/mnhoho-dosud
nezname

Jdemne’ hmotyca tenné’ energie:
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JAK V E S MAR vzhikl 2222

Nekdo? . ‘Neco? .udelal(o) ....

VELKY TRESK...

a tim ve VESMIRU vs§e zacalo.
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P¥i studiu struktury VESMIRU
zkoumame:

-vzdalenosti (100 000 000 Em =»>1am)
-interakce a/jejich sily
-energil

-Cas
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KRAJKY ZRCADLOVYCH GALAXII
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ASTROFYZIKA




VESM,IRN,A




Vzdalenosti:

RPozoroyany MESMIR~100-000000 Em

- Planetarni system ~.1-Tm

~- - -
- Moelekula—~ L'nm
-Atom ~1 pm
- Atomoveé jadro, +~ 1.fm

“Kvarky ateptony-<.1 amtH



<0.01m
crystal

ROZMERY a

1/10 000 000

10°m
molecule

1/10

1O
atom

VZDALENOSTI

1/10 000

1/10

v MIKROSVETE

10" m
proton

1/1000

107 m
electron,
quark



Interakce a jejich sily:
(Jsou to zakladni sily prirody)
m) odpoveédny za veskerée déni v prirode
typ: relativni sila:

- Silna (Jaderna) 1
- Elektromagneticka 102
- Slaba (jaderna) 10

- Gravitaéni 10-3°



Energie:

1 eV odpovida enerqii elektronu pri zméné
elektrickeho napétio 1V => leV = 1.602 1009
(1J=1Ws~3x10" kWh,—1 kcal ~ 4100 J)

-kilo 1 keV = 1000 eV
-Mega 1 MeV = 1000 000 eV
-Glga 1 GeV =1 000.000 000 eV
-Tera '1 Te\V = 1000 000 000000 eV
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Cas:

Cs2)

Rozpad protonu > 107 let!
Stari vesmiru 15 Gyr=15. 1 let

Rozpad-rezonanci 10@ sec |



Co a Jak provadime ?
Provadime studium nejjemnéjsi

struktuny.hmoty nasi.prirody
—eclementarnich ¢astic.

Ke studiu pouzivame urychlovace ¢astic.

Rada experimentii pouzivé jako d¥ive |
—3-KO0Sim.ICcKE Zarenl.

Studuje ho pod zemi, vodou, ledem, ¢i na

velkych vyskach - satelity, balony aj.
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AMANDA ICE-CUBE
Antarktida vyzkum
neutrina

scher des AAMANDA-Projekts
vt Praparierest etaes glasketgel

Detektory v ledu:

sada sklenénych kouli s
detektorem Cerenkovova

koule visi na lanech

glaskegel it L ictitsen



BERLIN




AUGER - kosmické zareni
Argentina










Jak studiym castic provadime?

Césticerarychlime v urychlovagdi
a nechameqje srazit - bud’

- S pevaym teréem; .nebo
- vzajemne (vre/srazeci-collideru).

Ve srazkach!vznikle ¢astice chytame
v detektorech.éastic.



URYCHLOVACE
CASTIC:

Linearnt '\ a Kruhove

- pevny ter¢

- vstricné svazky

(srazeé - collider)



\lternating voltage Drift tubes Particle bean

Particle source

PRINCIP URYCHLOVANI - linearni



Bending
and
focusing

Acceleration

U= 0OZ2— 2070

Collision
and
detection

H

Vacuum pipe

—Z>ZL0MrO0<xc

KR U H OVE Acceleration



Electron - Proton Proton - Proton

Electron

Electron

Jot

TYPY SRAZEK v URYCHLOVACICH CASTIC




Velka urychlovaci zarizeni:

- Collider kruhovy Energie Srazky
CERN,Zeneva - X1 Tev p-p

0 -
/IDESY,Hamburg - 29ex920p GeV et - p /
[Lab. E.Fermi,Batavia - 1x1 TeV p™-p/
BNL,Upton -
KEK, Tsukuba - rexdet GeVe-ef

- Collider linearni

SLAC,Palo Alto - Oe-x3e* GeV. e -¢et
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| Experiment H1 |

Vertical cut along the beam/
Langsschaler in Strahfriclitiing

Overall size: 12 % 10 x 15m
Abmessingon: 128 10'x 15m
Total weight: 2800 tons
Gesarntgewicht: 2800 Tonndn

- and transition radiators
Vorwirtsspurer o

E Calor ﬂo.d)
Elek tromagnetisches Kalorirmeter (Blei)

Cal steet)
Harelr Kaler fEctals y

| Superconduct; coil {1.2 Tesi
r Suprafeitende 'ggnh 2 Tes."n}a 2

u

uodiy saissn
] mn&*l'

Compensating magnet
Kompensationsmagret

Helium cryogenics
Mestitsery K}'Iwnm

Muon chambaers
Myror- K anrers

EE
W)
-

Instrumented Iron (iron slats +
streamer tube detectors)
Instrurmentiertes Efsen (E
platten + Srrenmerrﬂhmn-aammmj

Muon toroid magnet

Myorr- Torord-Magret

Warm electromagnetic calorimeter

Warrrres elek tromagretisches
Kalorirmeter

Plug calorimiter (Cu,Si)
Veorwirts-Kstorimater

Concrete shieiding
Betormalyschireeriy

Liquid Argon cryostat
Fmvg % Kryostat

o IC w2 I

|



Example: The BaBar Experiment

SLAC - Kalifornie

Electromagnetic Calorimeter

DIRC (Cerenkov)

Solenoid (1.5 T)

e+(3.1 GeV)

Drift Chamber

Silicon Vertex Tracker
Instrumented Flux Return






. HC ma v tunelu 1746

supravodivych magnetu
pri teploté - 271° C,

Z nich je 1232 dipolovych,
(délky 15 m, vahy 34 tun)
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Detektory castic:
Meéri ionizacnta excitacni efekty castic v
plynech,skapalinach,neb pewné fazi.

T 5
-vIrcholove'detektory

-drahove detektory

= Kalortmetry = elektromagnetické
- hadronove

-MI0NOVE detektory
-specielni detektory



Vlastnosti castic:

- Nabo]j
--Hmotnost
L Spin
--Doba zivota
+ Magneticky moment
- Vétvici pomeér



Pozadovana méreni v detektoru:

- Draha ¢astic

-Impulsni analysaa energie ¢astic
- Detekce castic
-ldentifikace Castic

+++++++++ -+t

= Spousténi detektoru

- Sbér namérenych udaju (pocitaci)



<4
=

A
=

-8

komOl’
N

r

inové

L i el

3 i ;
b '
& e S
g i A b iy

4
5

il J.:f.i..ﬁcq

s q. i

#
1




1 Objev gluonu v
DESY Hamburg

Drahy castic v
jetové komore




Detector characteristics

Muon Detectors Width: 44m
Diameter: 22m

Electromagnetic Calorimeters
C E I z N Weight: 7000t

Solenoid ] CERN AC - ATLAS V1997
Forward Calorimeters

B
-_/ e End Cap Toroid

ATLAS

i Inner Detector ieldi
Batrel Yoroid Hadronic Calorimeters Shigieing



CERN

ALICE - srazky tézkych iontu
QGP - 4. skupenstvi hmoty?
délka: 22 m, vysSka:16m, vaha: 10000 t
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CERN - Atlas experiment
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SUPERSYMETRICKA CASTICE
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Vyuziti v praxi pro lidstvo:

s Léceni nadoru, 1ékarske pristroje
Biologie - genetika, modely
Informatika - pocitace a sité¢ www, Grid
Likvidace jaderneho odpadu
Konstrukce jader. reaktoru - 4.generace
Doprava - vlaky s magnetic.polStarem
Technika -+ mikroelektronika, vyvoj
a dalsi...



Zweifarben-Rontgenverfahren zur
Darstellung der HerzkranzgefaBe

CHROMOGRAFIE

visualise the coronary arteries

Svnchrotronstrahlun Sicherheitssystem Wellenlange 1
S;'nchrotron radiariong Safety system Wavelength 1
Rontgenstrahlen
X-ray beams L

Wellenldnge 2 Sk
Wavelength 2 Elektronische Kamera
Detector

Wiggler-Magnet in DORIS
Wiggler magnet in DORIS

Wellenlangenfilter
Monochromator




BIOLOGIE

Struktury
molekul
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/ védecké kavarny / science show / workshopy /






comes weiece - e @K |AA N1 STy pFirody
Newton 1687 Gravitacni

Einstein 1915

Pozemskd gravitace - Galileo

Smér zesilovan sil /

Elektromagnetické

Maxwell 1873

Magnetismus — Oersted

Elektfina - Faraday

1967

Slaba

. |
Slabé interakce - Fermi 1933

Weinberg,Salam,GlashoW
Silna

GUT 1979
Silné interakce - Yukawa 1935

Jsou odpovedny za veskerée deni v prirode
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