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~700 million years ‘
after the Big Bang FEUation era

Evolution of Matter . uesor s

matter and antimatter annihilated ...

M

~400 million years: Stars
and nascent galaxies form

How ?

... Some matter survived

on years: Dark ages end

~4.5 billion years: Sun, Earth, and solar system have formed

1. Baryon-Number Violation theoretical ideas

2. CP-Violation not enough !

3. Thermal Non-Equilibrium  understood
13.71
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Today... 4 . , e

Baryon to Photon Ratio:

ng — Np
nzuz5.10—10

1
n, ~ 0.4/mm?*
ng ~ 0.2/m?
ng = 0

Standard Model fails by
many orders of magnitude

.
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Concept of JARA-FAME k-

REUIation era

antimatter antimatter

separated - disappeared
L) bl R L -
" e 52 ars
AMS A P
.
ey 3

® i

-
- MBg baryo-genesis
.

s JUNO neutrinos

> formed

A

SaL *

+ 13.7 billion years: Present
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experimental particle physics

Institute 1 Institute 3 ) |} lInstitute for theod
Chair 1B Chair 3A Chair 3B retical particle

Prof. S. Schael Prof. T. Hebbeker  Prof. A. Stahl physics and
Prof. L. Feld Prof. M.Erdmann Prof. C. Wiebusch

CMS/LHCb CMS Prof. J. Pretz

cosmology
AMS Auger Prof. L. Ludhova Prof. M. Krémer

Prof. J. Lesgourgues

CMS
Prof. M. Czakon
IceCube, JUNO, Prof. R. Harlander

Double Chooz,
T2K, Borexino
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¢ CMS-Experiment at CERN
¢ detector construction

« data analysis with tau leptons
¢  GRID computing

¢ Neutrino Experiments
¢ CP-Violation: EDM
¢ Medical Physics
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CMS DETECTOR™ STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TR

Overall diameter :15.0m - / (7 150 ¢
Overall length  :28.7m | a / QM ips (

Magnetic field :3.8T

Achim Stahl, April 2017



CMS Experime
Data recorded:
Run/Event: 194
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%
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2.4 MeV/c?
2/3

e U
up
~4.8 MeV/c?
v @
down

=0.511 MeV/c?
il

1/2 e
electron

<2.2 eV/c?

0 Ve

electron
neutrino

(fermions)

~1.275 GeV/c*
2/3

G

charm

=95 MeV/c?
-1/3

D

strange

~105.67 MeV/c?
Al

1/2 l'l

muon

<1.7 MeV/c?
0

1/2 V}l

muon
neutrino

=172.44 GeV/c?
2/3

P
top

=4.18 GeVj/c?

-1/3

n b
bottom

=1.7768 GeV/c?
-

1/2 T

tau

<15.5 MeV/c?
0

1/2 VT

tau
neutrino

g

gluon

Y

photon

~91.19 GeV/c*
0
./

Z boson

~80.39 GeV/c?
+1
W

W boson

0
0

Standard Model of Elementary Particles

three generations of matter

125.09 GeV/c?

H
Higgs
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¢ CMS-Experiment at CERN
¢ detector construction

« data analysis with tau leptons
¢  GRID computing

¢ Neutrino Experiments
¢ CP-Violation: EDM
¢ Medical Physics
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Events/0.25 MeV
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—4— Data

No oscillation + best-fit BG
Best fit: sin“26,,=0.090

[ Accidentals
[T °ui +%He
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Visible Energy (MeV)
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Visible Energy (MeV)

Data / Predicted

0.25 MeV
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=
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—4— Data
No oscillation
[ Reactor flux uncertainty
[ ] Total systematic uncertainty
—— Best fit: sin’28, , = 0.090

JHEP 1410 (2014) 086

Visible Energy (MeV)
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Yahéjiéng
17.4 GW

6 years
L =52 km
E_res=3%

6 years
Ideal distribution
E res=3%

o » Hongkong

Taishan
18.4 GW
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¢ CMS-Experiment at CERN
¢ detector construction

« data analysis with tau leptons
¢  GRID computing

¢ Neutrino Experiments
¢ CP-Violation: EDM
¢ Medical Physics
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Die haufigsten Todesursachengruppen
in Deutschland 2007

Sonstige
(56 947)

Unfalle
(19 067)

Verdauungsorgane
(21 029)

Atmungsorgane |
(30 219)

Gesamt
(391 139)

Manner

Sonstige
(69 024)

Unfille
{11 549)

Verdauungsorgane
(21 134)

Atmungsorgane |5,4%
(27 737)

Gesamt
(436 016)

Tendenz: Sinkende Todesfélle fiir Herzinfarkte

und steigendes Lebensalter fiihren zu
einer Erhohung der Krebstoten

Frauen
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I Incidences I

Manner

Prostata I T
Lunge

Darm

Harnblase [N

Malignes Melanom der Haut

Mundhahle und Rachen 3,7

Magen 3,6

Niere 3,5
Non-Hodgkin-Lymphome [EX!
Bauchspeicheldriise

Leukiamien X3

Leber

Speisershre [

zentrales Nervensystem I
Hoden E

Multiples Myelom [l
T

Frauen

N  ©.stdrise

Darm
N Lunge
B Gebirmutterkrper
FEEl Malignes Melanom der Haut
EX3l Bauchspeicheldriise
Bl cEierstocke

EXSll Non-Hodgkin-Lymphome
Em Magen

3l Niere

FEH Leukimien

Rl Gebirmutterhals

m Schilddriise

®] Harnblase

m Mundhéhle und Rachen

B vulva
T

30 24 18 12 6 o

Lunge [ 7
Darm [INETY
Prostata || LY
Bauchspeicheldriise | INIEGIE
Magen IR

Leber IR

Leukamien [ EE

Speisershre [IEE]

Mundhéhle und Rachen
Harnblase [JIEX]

Niere

zentrales Nervensystem
Non-Hodgkin-Lymphome
Multiples Myelom

Malignes Melanom der Haut [l
Kehlkopf ll

Gallenblase und Gallenwege .
Mesotheliom l

Schilddr[ﬁlsel

Morbus Hodgkin |

o

Brustdriise
X .nge
(P D:rm

6

12

18

NI Bauchspeicheldriise

B Eierstocke
M Magen
EEIl Leukimien
EEI Non-Hodgkin-lymphome
gkin-lymp
zentrales Nervensystem
¥

Leber

Gebarmutterkérper

m Niere

XA Gallenblase und Gallenwege
] Harnblase

I Multiples Myelom

m Gebirmutterhals

. Mundhéhle und Rachen

. Malignes Melanom der Haut
. Speiserdhre

B vulva

24 30 36

Patients are individuals
Tumors are different
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Behandlungsalternativen je nach Krebsart

Medikamentose Therapien

Strahlentherapie

Operation

Gesamttumor
:"'_. _J..-'ll-'t _[:l "‘.,_ -1':.'
Immuntherapie Gentherapie

Art Wirkung Zielzellen
Zytostatika Zellteilung TZ
Hormone Zellteilung TZ

- Immun-
Zytokine 1Z

y modulation
Antikarper Aulien an
(monoklonale) | (Tumor)zellen T2,Vz,1z

Signal- In den
transduktions- TZ,VZ
(Tumor)zellen
hemmer

TZ ... Tumorzellen

IZ ... Immunzellen

Balance“Cure”
against side effects!

VZ ... Vaskularzellen

28



Biological Effects of Radiation

On the DN

e death g
* mutatid

On other L
* nostro

~ 5 Sv

mortality/mortalite (%)
(8]
o

Golgi apparatus

dose rate/debit de dose

hsma membrane

— — — - 1Gyh ]
> 10 Gy/h ]

DNA: 1000 broken strands
40 broken double strands
Death of cells

* oxygen concentration
e dosis time-profile




M725.0 by
{5000 cBy
MOS0 L ( ‘-:‘,4
76000 By

2250 .0 5y

1390.0 5y

PR R .. - —— e RS -

ht 51: Z = 42,000 Eartsch*Kurt-Helmut o i
ioni, —Plan li' . Varzieng Corf-Plan 2

-5

Fbsolut ! fbsolut

F975.0 By £575:6 59 |
% L e &
‘ o 5.0 by i
0 cby
L0 Chy
% by
01 36




——

i LLbh
oo .
o : e
PR SRS 3
2 o Ty e L LTI x \Q—t
\ & ar ‘
WA i P 2 T
'y . %
Ky & i O 5 ¢
y. 3

¢ CMS-Experiment at CERN
¢ detector construction

« data analysis with tau leptons
¢  GRID computing

¢ Neutrino Experiments
¢ CP-Violation: EDM
¢ Medical Physics
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