ELOSZO

Szentgyorgyi Albert és a kollégak lelkesedése
Elettan = fizika + kémia + bioldgia

............ = SF + HD +TZ

CERN-et a publikumnak:

— Lederman vs Dan Brown
I PPy | - P -
— loricelli VS retina scan
« Vittoria to Kohler: "Matter from energy? Something from
nothing? It is practically proof that Genesis is a scientific

possibility.” page 83.



Magyar CERN



ALICE a TEVEK orszagaban



Belépés a Csodak Palotajaba

ALICE in WONDERLAND



OUTLINE

Prehistory

Motivation for CERN membership

Critical mass in a “small” experiment (NA49)
Visibility in a big experiment (CMS)
Technology for a big experiment (ALICE)
Future perspectives

Conclusions






C.Rubbia initiative
MTA interest
J. Zimany1 enthusiasm

J. Antall and E.Pungor
political engagement
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Fizikusok 12 évvel
hamarabb léphettek
be fizikus EU-ba!!!

Still TRUE now
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Motivations for CERN membership in 1991 and NOW(?)

Scientific
Political
Economical
Cultural
Education

Technology

What is the correct order????

There is no unique answer. Mixed arguments.



Physicist’'s responsibility toward society

Nominal COST

For Europe: 1000 MCHF 450 Mhabitants -> 2.2 CHF/person (0.7 busticket)

For Hungary: 8 MCHF 10 Mhabitants -> 0.8 CHF/person (1.0 busticket)

Practically identical prize-level all over EU <-> Dramatic disparity in salaries

After subtracting the living costs the remaining “free” money is marginal in poor
countries relative to the rich ones.

E.g. 700 CHF/month-600 vs 3000 CHF/month-2000 the ratio of free money is
100 CHF compared to 1000 CHF



CERN EREDETI TOKEFELHALMOZAS 1998-2007

Gyorsité komplexum

Total: 15 Mrd Euro  Magyar rész: 120 MEuro = 30 MrdFt:  Befizetés: 10 MrdFt

Detektorok: CMS és ALICE kisérletek

Total: 440 MEuro Magyar befizetés: 1 MEuro = 250 MFt Megrendelés: 1.6 MCHF

Human Capital - F IZIKA: mérés és analizis lasd kulon

Hazai NUKLEARIS intézetek 1998 — 2007

AEKI kutato reaktor >= 10 MrdFt o ]
ATOMKI  ciklotron >= 10 MrdFt Megyel bajnoksag
RMKI Van-de-Graf kb. 10 MrdFt

CERN OLIMPIAI dont6



HUMAN CAPITAL

Researchers and graduate students normalized with the
population of the countries

|I:IGrad.ate students BPhDs

FTE/million inhabitants

Al BE BG& 2 DK FI FR DE &R HJ IT WL NO FL PT Sk ES5 BSE GH UK

Countries.




SCIENCE between WAR and PEACE

Mar a gorogok......... Archimedes died in of Syracus

Galilei...”On 8 August 1609, he invited the Venetian Senate to examine his
spy-glass from the tower of St. Marco, with spectacular success: three days
later, he made a present of it to the Senate, accompanied by a letter in which
he explained that the instrument, which magnified objects nine times would
prove of utmost importance in war. It made it possible to see ‘sails and
shipping that were so far of that it was two hours before they were seen with
the naked eye, steering full-sail into the harbour’ thus being invaluable against

. ... The grateful Senate of Venice promptly doubled Galilelo’s
salary ... and made his professorship at Padua a lifelong one.

It was not the first and not the last time that , that starved
cur, snapped up a bone from the warlord’s banquet.” A. Koestler: The
SLEEPWALKERS p.369.

L. Szilard, A. Einstein, Oppenheimer, E. Teller....



Néhany lehetséges CSODAFEGYVER :
Anti-bomba  ( 1kg antiproton magneses palackban )
Quark-bomba ( szabad quarkokkal katalizalt proton-bomlas)

Mini-feketelyukak ( nagyon népszer(i téma a nehézion fizikaban )



Abel a rengetegben
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3 components of an explosive mixture:

-- Experienced hardware team from nuclear physics environment
-- Continuous influx of talented students
-- Committed theory support group

Actions:

-- GRID-TOF stand-alone Hungarian subdetector
Original design, production, installation, on-line DAQ, off-line software,analysis
-- Specific RESEARCH AIMS: concentrate on pp/pA physics
Motto: AA can be understood only relative to simpler systems
-- In house EDUCATION CENTRE (thanks to H.G.Fischer)
Every year 2 new students with a new hardware piece is added: centrality
detector, (new/old) n-detector, veto-chambers, GAP TPC, np-trigger, Leadglass..

Reasonable HOME FUNDING in average 30 kCHF/year

Highlights:  see next slides



Artist’s view of NA49

GRID-TOF (Budawall)




Votre référence / Your refereace Geneva, March 8, 2002

Notre référencs / Ous refcrencs: EPINA
. The Hungarian team is past of the NA49 Collaboration from the start of this experiment. “}ith

ﬂnhiﬁﬂholpofthommguhnfmdinglgenzymagmupinndhdﬂmthamanedGRm-TOE
particle identification system during the years 93-96. Since then the very active Hungarian team |

made essential contribution both in hardware and software development of the NA49 detector which

largely widened the experimental potential of the original system. Tt served as breediog ground for 1994

taleated students:

layed crucial role to get into working order the GRID-TOF. ‘ GRID-TOF

]

by his “reform-package provided essential contribution to the pattern recognition ppp ORM

. - ked out the "dedx” analysis chain which provided the break-through particle
. hade essential contribution to the V-zero analysis by introducing into the V-zero

ion chain the tracks, measured only in the downstream TPC detectors.
vitalized the “Ring-Calorimeter™ which made it possible to detect
d in the NA49 experiment. n-det

took part in the preparation of the “"Centrality-Detector” which made possible to
a ceatrality trigger for the NA49 experiment which opened unique possibilities in the .
interactions. Centrality det

orked on the "Neutron Veto Chamber” which made it possible to Vi
[ oton and neutron showers in the Ring Calorimeter. n-veto v

wﬁ one of'thg.mgin workers on the "Gap-TPC" which fills the detection gap, close Gap-TP C

In addition to the unique physics opportunities provided by this upgrade of NA49, this new 2000

electromagpetic calorimeter would serve as an i
experi hysicists in a period when all the other particle physics
CERN for the period of LHC construction. Therefore I strongly recommend to accept this proposal.

AEG F A

Hans Gerhard FISCHER
CERN

EP Division



e Centrality detector

32 columns ]
each with 8 cells Cu absorber Proportional
tubes ———
o>

Unique tool to identify centrality in pA



First step: RING-calorimeter is a good neutron detector, but no tracking at 0 degree
Second step: Build cheap, simple and robust veto chambers

< 13m >
VERTEX MAGNETS  MTPO-L _ Veto chambers
VTX- 1 VTX-2 |‘L ] —
)\ PEgjunuss
BEAJ'LL [ ] B | |_lﬂ|]r ____________
""" OO ) O _" Lo
VTPC-1 | [~ VTPC-2 i Ring
W O\ ‘f—— —“ calorimeter
munSw







Gap-TFPC installation

/| L/

VTG WTPGE

'l
L.

| N

¢ Device installed between the magnets (small ExB effect)

e Support frame installed to 54 support; 54 modified



Pads . E E— i
e | gl &
Beam : I I B
: i w| —
! C @ e
Wire | :
support | :
| —

4 i 'i
Material | ... .|
inthe - \
beam /

"‘-u\.\_______

(Sketch not on scale)

Total material in the beam: 200 um Mylar (gasbox) +
200 pm Glasepoxy (columns)

= 0.15% radiation- and 0.05% interaction length in
addition (traversing the gasbox and one column)






DEDX

e Universal vs actual Bethe-Bloch formula

Bloch function {example)
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proto

Main vertex

.__ x(p) =1 Axl + IBI



Overview
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CMS



VISIBILITY in a BIG EXPERIMENT (CMS)

Small country vs Big-science

Early start: founding father already in RDS.

Large contribution to smaller sub-detector > Very Forward Calorimetry
Challenge: same number of particle as in barrel, prompt signal, rad.hard

Parallele-Plate-Chamber vs Quartz-fibre calorimetry

Partners: USA, Russia, Turkey

Prototyping 2 times 15 kCHF  Production: fibre stuffing

MULTI-GROUP approach: second hardware group for Muon Alignement

: see F. Sikler and D Horvath talks
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SECOND-LEVEL MUON TRIGGER CONCEPT FOR THE LARGE
) HADRON COLLIDER

G. Odor{®) and F. Rohrbach
CERN, Geneva, Switzerland

4 G. Vesztergombi®
Max-Planck-Institute, Munich and CERN

ABSTRACT

A scheme for second-level muon trigger is proposed for high luminosity LHC detector.
Massively parallel processor system based on ASP architecture is being built in the frame-work
of MPPC project. The basic ideas for the riggering algorithm are presented here.

1. DETECTOR CONCEPT

At the expected extremely high luminosities (> 1034 cm=2s-1) at LHC muons offer an
advantage over other particles since the trigger can be performed after a thick absorber where
the particle flux is low. Therefore single and di-muon triggers will play a crucial role in such
experiments as the search for the Higgs-boson through the

HoppppandorH—ppee
decays. In order to be more specific in describing the proposed 2-level rigger scheme we adopt
the so called “Compact Muon Solenoid™ detector concept [1]. It consists of a high field
superconducting solenoid surrounded by an iron muon filter, magnetized by the return flux

(fig. 1), the first 10 A absorption length is provided by the calorimeter put inside the solenoid.
Ring shaped muon chambers are positioned at radii:

rp = 3.5 m ( inner solenoid radius )

r1 = 4.0 m ( outer solenoid radius )

rp = 5.0 m ( middle of the iron-filter )
r3 = 6.0 m ( outer filter radius )

r4 = 6.5 m ( outer edge of the detector )

(*)  On leave of absence from Central Research Institute for Physics, Budapest, Hungary.




ELEMI

TOMEGEK

elektron = 0.005 GeV
muon =0.106

tau =1.777

neutrindk ~ 0

u-quark = 0.050

c-quark = 1.5

t-quark = 170.0

d-quark =0.050

b-quark =4.5

foton=gluon= 0.0

80

=
]
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A természetes radidaktivitas felfedezése o6ta
nem fedeztunk fel semmiféle uj anyagfajtat

o -sugarzas: He atommag kvarkokbdl
B - sugarzas: Elektron nyalab

Yy -sugarzas: Foton nyalab
HIGGS-BOZON tolti ki az egész teret

Ha nem lenne Hic or nem lenne tomeg

AREGI FIZIKA BETETOZESE - AZ UJFIZIKA KEZDETE



Az ures atom

Mennyi a valami?

90009
COOOE

Az elektron pontszerl részecske: az elektronhéj az Ures(!!)
Az atommagban pontszerl kvarkok vannak, de pontosan merhet6 a sugara.

Az atom és mag sugaranak aranya: 100 OQO.

A valami aranya a semmihez: O.000 OO0 OO0 000 0O01.



;’1 The Cosmic Challenge Detectm-
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. CMSonstruction at Point 5: current status from Camera 1

The current time at Point 5 is: Thursday, 15h34Wednesday, 15h24 - this page will reload every 5 minutes



Simulated detection
of Higgs particle
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Fipure 8: schematic view of one half of the CMS Very Forward calorimeter.
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Commission Alignment Syst-

Traﬂ:er

‘ transfel 1o Sy
line

"Z‘I"J--------------E!i.‘!E].'-".k._____ﬁﬂ i

d Monitor iron deformation (O{few cm)l); venfy dynamic range
d Check stability of the Muon system.
d Compare with cosmic track alignment at vanous fields (including 5=0)



ALICE



TECHNOLOGY for a BIG EXPERIMENT (ALICE)

High-speed data transfer (RD3) project + a talented engineer: S-LINK
DDL-project for ALICE

Concept, protocol, design, prototype G. Rubin’s team

Production in Hungary

Tecnhology transfer: FPGA design technology, rad.hard electronics

Spin-off company supported by Hungarian R&D funds

Physics see in Fodor’s talk



Az ALICE adatgyiijto rendszere

mner Time Particle Photon Muon
Tracking Projection Identification  Specirometer
Syatem Chamber

Trigger Detectora:
- Micro Channel Flate
- Zero-Degree Calorimeters

26500 MB/s Fb-Pbrmn Saeitch

500 MB/s pp rn.n/,;/* ;

¥ - T FEE: Fromt -End Electromic
TDL: Trigeer Digtribution Link

GDC _{ H RORC: Read-Out Receiver Card
Ej DDL: Detector Data Link

FEDC: Fromt-End Digital Crate

EDM: Event Destination Manaper

EBL: Event Building Link
ﬁgﬂ g;: Fb-Pb rom. Switch LDC: Local Data Concentrater
PP mn GDC: Global Data Collector

& FCL: Flow Comtrel Linh
@ O 6 O PDE: Permanent Data Storame
STL: Storage Linh

NA49 modernizalas ALICE DAQ-kal




ALICE Detector Data Link







ALL the 3 biggest TPC detectors in the world:

, RHIC STAR , SPS SHINE

are using or will use DDL produced in Hungary



CONCLUSION



ALICE ALICE - A Large lon Collider Experiment
ATLAS ATLAS

I I I C CMS CMS - The Compact Muon Solenoid
LHCB LHCb

LHCF LHCf-measurement of forward neutral particle production for cosmic ray research

TOTEM | Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC

CNGS1 | (OPERA) An Appearance Experiment to Search for nu_mu --> nu_tau Oscillations in the CNGS Beam

CNGS2 | (ICARUS) A search programme of explicit v-oscillations with the icarus detector...

NA58 (COMPASS) COmmon Muon and Proton Apparatus for Structure and Spectroscopy
: ; P S NAG1 (SHINE) Study of Hadron Production in Hadron-Nucleus and Nucleus-Nucleus Collisions at
the CERN SPS
NAG2 Proposal to Measure the Rare Decay K+ -> pi+ nu nu at the Cern SPS
NAG3 Electromagnetic Processes in strong Crystalline Fields
SPOKESPERSON: Marek GAZDZICKI Beam:
SPOKESPERSON: Gyoergy VESZTERGOMBI Approved: 21-FEB-07

GLIMOS: Zoltan FODOR (RUN coordinator) Status: Data Taking



Levél egy fiatal fizikusnak

Népszabadsag « Babarczy Eszier < 2008. majus 24.

Kedves Balint! Azt keérdi tdlem a legutobbi levelében, hogyan
jutottunk 1daig - hogyan lehetséges, hogy Magyarorszag letargiaba
siilllyed, és On, akiben nem ingott meg egy percig sem az
elkotelezettseég az orszag irant, sem akkor, amikor elegans német
osztondijat kapott, sem akkor, amikor a vilag leghiresebb intézetében,

a svajc1 CERN-ben jutott fiatal kutatokeént lehetOséghez, most
kétségek kozott néz a hazdjara, €és nem tudja, egyaltalan hazaj6jjon-e?

Atrticle in the biggest daily newspaper, NEPSZABADSAG



It describes all fundamental particles of our Universe
As far as we know them at present ...

They are controlled by UNIVERSAL laws of physics ...

There are (at least) 26 constants of Nature

12 masses, 3 coupling strengths, 11 mixing parameters

Some of these are left —right asymmetric!

And we know that this theory is incomplete ...



The
highway
aCross
the
desert

102! GeV

Planck length :

1073 m







Kérdés: y Tevék o n vagyunk-e?
Tudomanyos sivata
Financialis sivatag
kdzony, érdektelenség sivataga










Magyar technikai export a CERN-be

Dénes Ervin és Vesztergombi Gydrgy

A szerkesziOség felkéréze szernnt ennek
a cikknek az lett volna az eredell cime,
hogy .. Technika-import a CERN-bGI™.
Bar az elvarasok szerint valdban ez tinik
valosziniibbnek, az elokészités sordn
éppen ennek az ellenkezGje deriilt ki, A
CEEN-Eeh tagsdeunk  éppen art
katahizalta, hogy az ottam 1gények
kielégitésére magyar technikat
fejlessziink ki, €s m exportiljunk a
CERN-kEe. Azt wugyan nem lehet
mondani, hogy ez a magyar 1par szamara
timeges megrendelésekben jelentkezett,



metaforaval leheine jellemezni, mit és
hogyan kutainak a fizikusok a CERN-
ben. Az még csak kozismert, hogy
valami igen-igen paranyi 1észecskékrdl
van sz0, de hogy it valoban
mindenképzeletet  feliilmildan  aprd
micsoddknak a  (ulajdonsdgait  kell
feltarnl, azt az alibbi kissé blodnek (lind
hasonlattal lehet érzékelieini. A rajzon
(1. dbra) lathatd ,pészeg llzoltd” a
stétben egy  ismeretlen  tdrgy

kirvonalait probalja felderiteni a rola ¥

visszapattand vizcseppek segitségével,
azert 1észeg oz illetd, mert jozan
emberrdl ilyen botorsigot nem illik

feltételezm, és azért tizoltd, mert neki

van fecskendGje. A megoldast, hogy mi *

lehet a kérddjel mogdtt, a cikk végén
amljnk el, igy reméljiik, hogy az nlvasss
izgalmit addig fenn ludjuk tartani.

A részecskefizikal Kisérlet alapelemel

Biar a fenli hasonlatot valdban csak
viccnek szantuk, de azért a helyzet a
valosigban sem sokkal konnyebb. A
jelen kisérletek célja az atommagok
belsejének a kutatisa oly mddon, hogy
ismert  1€szecskékkel véletlenszeriien
bombdzzuk a megfeleld magokat és a
szort, leszakadd wvagy visszaverddd
alkatrészeket  részecskedetekioroknak
revezett gyiijtd tartdlyokban prébiljuk

dzzzeszedni. A problémat niveli, hogy
dltaldban a begyiijthetd részecskék is
mar egy koribbi részecske bomlasabol
eredd darabkik, vagyis nem kizvetleniil
az eredeti kolcsonhatisbol erednek.



¥ i bebe aralics

T KVANTUM ugrasok detektalaskor

B T & G SOK -> KEVES (trigger)
\,... g R [ ANALOG -> DIGITALIS

ELEMI(quantum) —> MAKROszkdpikus jel




Oveges prof. talalés kérdése:

A nandorfehérvari csataban a végsé rohamra JEZUS felkialtassal inditotta
katonait, kb. 1 liter levegdt préselve ki tudejebdl.

Mi a valoszinlsége annak, hogy egy lélegzetvétellel azon molekulak
egyikét szippantsuk be?

A leveg6 siriisége: 1.2 g/lcm3, a Fold sugara: 6500 km, a légkor vastagsaga 5000 m



Szamolas:

Kilégzett molekulak szama:
kb. 30g = 1mol, 1dm3 (liter) =1.2 g =1.2/30 = 0.04 mol
1 mol =6.022 1023 molekula

1dm3 =2.4 1022 molekula

Térfogat:
4 65002 (10%)2 5000 m3 = 12.56 6.5 6.5 5 10" m3

V= 12000 101000 dm3= 1.2 10?2 dm?




A SEMMI ORVENYEBEN

Newton: absolute space AND absolute time
Mach,Leibnitz: relational to all other objects, Ures térben nincs gyorsulas,tomeg
Einstein: spec.rel-ben absolute space-time

alt.rel —ben acceleration is relational to gravitation: spacetime is A something

Before QM and Higgs:
They specified the benchmark for defining accelerations

Higgs Ocean = Asymmetric solution for symmetic theory
Higgs-field condenses at 10**15 K (10**-11 sec) NO mass before

NOW we know: WHY objects resist accelerations????



Why is the universe constructed with this range of seemingly random numbers?

Why do the elementary particles have just the right properties to allow
nuclear process to happen, stars to light up, planets to form around stars,
and on at least one such planet, ?

In string theory, particle properties are determined by



Why is the universe constructed with this range of seemingly random numbers?

Why do the elementary particles have just the right properties to allow
nuclear process to happen, stars to light up, planets to form around stars,
and on at least one such planet, ?

In string theory, particle properties are determined by



MAGYAR Kisérletek:
NA49 => NAG1/SHINE
LEP: OPAL, L3
ASACUSA
ALICE
CMS

TOTEM



detektorok

Az elsd magyar CERN-ben felallitott
detektor a Siklér Ferenc cikkében leirt
Grid Time-of-Flight (GTOF) volt az
MNA49 kisérletben. Itt magdt a detektort
is teljes egészében mi raktuk Ossze, de
ebben a cikkben enrek csak a TOF
elektronikdjdra koncentrilunk majd. Az
NA49 kisérlet kivetkezd fazisdban azt
tervezzilk, hogy az OPAL kisérletbdl
leszerelt Slomiiveg blokkokat fotonok
detektilisira fogjuk felhaszndlni. Az
olomiiveg egy klasszikus anyag, amely a
kalorimetria szempontjibdl két fontos
tulajdonsdggal rendelkezik: nagy a
fajsiilya (tobb mint 5 g/cm 3) és atlitszo
kb. 1.5-es torésmutatéval, ezért idedlis a
2.4brdn  bemutatott elektromdgneses
zdpor dltal keltett Cserenkov-sugirzas
segitségével a fotonok energidjanak a

mérésére. A szcintillitorokban

kvarcszdlakbol kapunk. A feladat elvileg
egyszeriinek  tinik, csak  akkor
dobbeniink meg, amikor keziinkbe
vesszilk™ a 3*3*1.65 kobméteres kb.
120 tonnds vas darabot és megprébédlunk
bele 1 millié hajszdlvékony kvarcszilat
befiizni. Ezen a feladaton dolgozott egy
ktiztis amerikai-orosz €s egy magyar
csoport egymissal versenyezve 1996 és
2000 kozott. Az ortodox médszer szerint
olyan modulokbdl kell a kalorimétert
tsszerakni, amelyek gravirozott
lemezekbdl dllnak. A magyar ,.ribbon”
javaslat sima lemezeket haszndlva éppen
a rendkiviil driga gravirozdst keriilte
volna el azzal a tovdbbi eldnnyel egyiitt,
hogy két legyet iitve egy csapdsra rigttin
a szdlak befiizését is megoldotta volna.

magyar az 15 ezer svdjci frankba, az
amerikai-orosz pedig 300 ezer svijci
frankba keriilt, bir a két modul
detektdldsi mindsége  gyakorlatilag
AZON0s volt. A tudomdnyos






Elektronika



FASTHUSE rendsrerben dpiicék. Mebhink
csaimudnlént a feldérél Feverebh
eSSl kel'et wevemort a probEmée
megoldant, erért mimden egyves nEsne'cm
ceredm gomicxzn ElmiEndk a pracol éx
vipsikiz alkodoriesnk =r 4&Srndl A
Epyrevereil CHFDY e'ckiromoka  ese'dn
sromban a pracon akkor nem vok mis
vila=ridk, crért kapdra jSi1 a KEFEIL-ban
Hirn lémcenfk cooporgdcd] 5 ajdnlat,
bogy Ok reck el maguk 0=
megEpieni Sl = & egyrépemik a
e pesen alc=abh, de= facio
vilggxrabvioy WML rendsrerte errmek
l'esrrbecik. Hat cx ipsrdbdl mmepgion
minimeen ke Sgy volt cgy csapéfsra
iré=tbbh meg'err a hzarmadik Sgy 1= L
Hogy e ook a pikos péorUgvekndl
cgyen srd Endemrex rEbkdAny  =rdbhan
Caxrre fogfalo, hogy mi ix ez a bl oo sbos
dadiga Comsiamf Fraction [hscriminaior
(CFOy Ar elvet a ‘ebetd g py=reribb
creifbem el hfaocm=rdpg =1 esc'dn
mulagjuk Be A& TOF repl'Exi ~E5
deckior jasérd o abija meg, Boay
miiven ponbosan todjuk o ididt mEne &
CEEMN 5P5 gyorsittrdl lew & coergidiom
minden picominodrerc srdamit! Ahhor,

| T

e



Az ALICE detektor arra lesz . kiélezve”,
hogy az Olom—6lom {itkéizés sordn
nagyon rovid idore létrejovd kvark-
gluon plazma nyomaibdl minél t&bbet
megtaldljon. Egy litktzés sorin kizel
15000 kireplild 1) részecske is
keletkezhet. Az ALICE részdetektorai
Pb-Pb iitkbzések sordn aflagosan tobb
mint 86 MByte adatot szolgaltatnak. A
kiillonbzd esemény tipusok gyakorisdgat
figyelembe véve, az ALICE detektor
egészében kb. 25 Gbyte adatot szolgiltat
mdsodpercenként, és ez nagyjabodl
ugyanannyi, mint amennyit 100 000
Encyclopedia Britannica tartalmaz.

A teljesség kedvéért megemlitjilk, hogy
az off-line analizishez  szikséges
szoftverek  készitésében is  nagy
taldlékonysdgrol tettek tanibizonysagot
a magyar doktorandusok. Siklér Ferenc
megreformdlta és ezzel hasznilhatéva
tett az alakfelismerd algoritmust, Veress
Gabor lehetdvé  tette
viligrekord pontossig elérését a dE/dx
ionizdacid mérésben, Barna Dédmiel a
Vzérok, a semleges strange-részecskék
felkutatdsdra taldlt ki teljesen egyéni
effektiv algoritmust és Varga Dezsd
analizisével képes volt feltimasztani egy
mar  nyugdijba  vonulmi  latszd

modszere

kalorimétert, koribban nem sejtett
utakat nyilva meg a neutronok
detektdlasdban az NA49 kisérleten belul.



Osszefoglalds, a virtudlis magyar
detektor

Osszefoglaléan valéban elmondhatjuk,
hogy a CERN-ben tényleg létezik egy
virtudlis magyar kisérlet, amelynek
részei:

Detektorelemek:

¢ VF kvarcszdlas TeV energids
kaloriméter

e GTOF repiilési idG spekirométer

¢ LG dlomilveg matrix 0  részecskék
detektalasara

Front-end elektronika:
¢ CFD precizios analog diszkriminator
VME-rendszerben

SHINE egy (fél) realis magyar kisérlet

Trigger elektronika:

Neutron-nyaldb trigger
Centrality trigger

On-line adatgyiijtés:

S-Link és DDL rendszerek




Végezetill megadjuk a cikk elején feltett
rejlvény megoldasiat. A 9. és 10. dbrin
két megoldds ldthaté: az egyik a proton-
proton. a mdsik a proton-deuteron
szordst probélja szimbolizdlni.
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PREHISTORY

Starting points in the 50’s:
a) Hungarian “MANHATTAN-Project” KFKI (1950) and ATOMKI (1954)
b) Experimental Cosmic Ray Physics

Research reactor, MeV accelerators, nuclear electronics and detectors

Beginning of HEP in the 60’s:
JINR-Dubna membership: HU was providing personel and instrumentation
Most active period 1969-1973 Serpuhov 70 GeV accelerator
Hungarian colony in Dubna includes more than 50 scientists and engineers

First contacts to CERN
a) CERN-Dubna agreement (1964) Some people of Dubna staff can visit CERN
b) HAS-CERN : “scientific visitor” agreement (1970)
1-2 year fellowship for theorists and experimentalists alternatively
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LICE

Az ALICE adatgy
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to rendszere

mner Time Particle Photon Muon Trigger Deteciora:
Tracking Projection Identification  Specirometer - Micra Channel Plate
Syatem Chamber - Zero-Degree Calorimeters

2600 ME/s Pb-Pbrm
500 MBE/s ppmn

/ / i‘ =~ EDM L2 Trigger
Iy ¥ oy FEE: From -End Electronic
* TDL: Trigeer Digtribution Link

RORC: Read-Out Receiver Card

el
S

1250 MB/s Fb-FPbrmm
100 ME/s p-p mn

DDL: Detector Data Link

FEDC: Fromt-End Digital Crate
EBL: Event Building Link

LIDC: Loocal Dats Concentrator
G Global Data Collector
EDM: Event Destination Manaper
FCL: Flow Comtrel Linh

PDE: Permanent Data Storame
STL: Storage Linh



TECHNOLOGY

Hungary has enormous deficit in accelerator technology,

we didn’t get any order from LHC accelerator construction,
our industrial return coefficient is miserable

This is partially our fault, because we don’t have any active
engineer in the accelerator developing departments who could
mediate between CERN and home industry

There is the counter example in electronics (ALICE DDL)!!!
Common effort to recruit young engineers as technical and/or

doctoral students. CERN has fantastic projects and accelerator
technology is getting more and more important in applications.



STRATEGY DOCUMENT 14 July 2006, Lisbon

9 Strong interactions and the interface of particle and nuclear

physics

A variety of important research lines are at the interface between particle and nuclear
physics requiring dedicated experiments; Council will seek to work with NUPECC in
areas of mutual interest, and maintain the capability to perform fixed target experiments
at CERN,

QCD plays a multiple role in particle physics. On one side QCD is one of the
cornerstones of the SM, and in spite of its phenomenological successes more work is
necessary to fully establish its quantitative predictions in the long-distance and strongly
interacting regimes. On the other side, QCD is a crucial tool for the measurement of the
electroweak parameters of the SM (e.g. the quark masses and mixings) as well as to
search for BSM phenomena, both at low energies (e.g. in the decays of K or B mesons)
and at high energies, where the production of new heavy particles may be hidden by
large QCD backgrounds, and often manifests itself in the form of multijet signatures.
Finally, QCD leads to new states of matter, when temperature and densities exceed the
values beyond which quarks and gluons are confined inside hadrons. Progress in the
field of strong interactions, guaranteed by a diversified programme of national or
regional facilities operating at different energies and with different beams, plays an
important role in the future of particle physics.

In parallel, a fixed-target programme, to specifically address the problem of identifying

a QCD critical point by improving and diversifying the available data, could be

important. The ability to carry out fixed-target experiments at CERN with heavy ions
beams should be preserved.



Conclusions

Highest priority: LHC CMS + ALICE + (Computing GRID)
Balanced physics program with small experiments: ASACUSA, NA49’

Summer Students are the fundamental manpower source



Some starting points:

1. Social awareness, awakening society
Outreach

2.  Summer Student Saga
Quota and Lotterie

3. Technology transfer versus fair return
ALICE in DDL-land, engineer’s paradise



Summer Student Saga

[NA49 example

In the period 1994-2000 Hungary had 6-8 students/year

experience: all our postdocs started as summer student
efficiency: one gets doctoral student in 2:1 ratio

Since 2001 CERN DG introduced QUOTA=2 for small countries

dramatic decrease in PhD students

Selection procedure: LOTTERIE

we need national preselection of students and tutors



Technology transfer versus

more

SHOW CASE: ALICE in DDL-land

General experience for Hungary:
100% return 1n experiments, zero return on accelerator construction

Proposed solution: “in kind” contribution for MS in the extra program



Tycho Brahe and the Orbit of [&]
Mars

I've studied all available charts of the planets and stars and
none of them match the others. There are just as many
measurements and methods as there are astronomers and all
of them disagree. What's needed is a long term project with
the aim of mapping the heavens conducted from a single
location over a period of several years.

Twcho Brahe, 1563 (age 17).

* First measurement campaign
* Systematic data acquisition

— Confrolled condifions (same time of the day and
monih)

— Careful observation of boundary condifions

(weather, light condifions efc...) - imporiant for
data qudality [ systematic uncerfainties

Dhfo Aoopaiibon Synberme, CE3 R tummenhacen] Leciues 25007



The First Systematic Dato
Acquisition

Tycho Brahe's Mars Observations
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Data acquired over 18 years, normally e every month
Each measurement lasted at least 1 hr with the naked eye

Red line (onyin the animated verson) Shows companson with modermn
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Some More Thoughts on Tycho

* Tycho did not do the correct analysis
of the Mars daftaq, this was done by
Johannes Kepler (1571-1630),
eventudlly paving the way for
Newton's laws

* Morale: the size & speed of a DAQ
system are not correlated with-the
imporfance of the discovery!
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