
ELŐSZÓELŐSZÓ

• Szentgyörgyi Albert és a kollégák lelkesedése
• Élettan  = fizika + kémia + biológiag
• ............ =    SF  +  HD    + TZ
• CERN-et a publikumnak:• CERN-et a publikumnak: 

– Lederman   vs  Dan Brown
Toricelli vs retina scan– Toricelli    vs  retina scan

• Vittoria to Kohler: ”Matter from energy? Something from 
nothing? It is practically proof that Genesis is a scientific g p y p
possibility.”  page 83.



Magyar  CERN



ALICE a TeV-ek országábanALICE a TeV ek országában

ALICE a TEVÉK országábanALICE a TEVÉK országában



Belépés a Csodák Palotájába

ALICE in WONDERLANDSezám tárulj!!
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C.Rubbia initiative

MTA interest

J. Zimányi enthusiasm

J. Antall and E.Pungor 
political engagement



Fizikusok 12 évvel
hamarabb léphettek
be fizikus EU-ba!!!

S ill TRUEStill TRUE now



Motivations for CERN membership in 1991 and NOW(?)Motivations for CERN membership in 1991 and  NOW(?)

ScientificScientific

Political

Economical

Cultural

Education

Technology

Wh t i th t d ????What is the correct order????

There is no unique answer Mixed argumentsThere is no unique answer.  Mixed arguments.



Physicist’s responsibility toward society

Nominal COST

For Europe:     1000 MCHF   450 Mhabitants   Æ 2.2 CHF/person (0.7 busticket)p p ( )

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

Real COST

Practically identical prize-level all over EU  Æ 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    TŐKEFELHALMOZÁS  1998-2007
Gyorsitó komplexum       

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

Detektorok: CMS és ALICE kísérletek

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

Human Capital   - F IZIKA: mérés és analízis lásd   külön

Hazai       NUKLEÁRIS   intézetek      1998 – 2007

AEKI             kutató reaktor              >= 10 MrdFt       
ATOMKI       ciklotron                       >= 10 MrdFt Megyei bajnokságATOMKI       ciklotron                       10 MrdFt
RMKI            Van-de-Graf                kb.  10 MrdFt

CERN OLIMPIAI döntőCERN                                                                  OLIMPIAI   döntő



HUMAN    CAPITAL



SCIENCE  between  WAR  and PEACE
Már a görögök......... Archimedes died in battle of Syracus 

• Galilei...”On 8 August 16O9, 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 p p y
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 
invasion by sea. ... 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 pure research, that starved 
cur, snapped up a bone from the warlord’s banquet.”  A. Koestler: The pp p q
SLEEPWALKERS p.369.

• L Szilárd A Einstein Oppenheimer E TellerL. Szilárd, A. Einstein, Oppenheimer, E. Teller....



Néhány lehetséges CSODAFEGYVER :

Anti-bomba (  1kg antiproton mágneses palackban )

Quark-bomba ( szabad quarkokkal katalizált proton-bomlás)Quark bomba ( szabad quarkokkal katalizált  proton bomlás)

Mini-feketelyukak ( nagyon népszerű téma a nehézion fizikában )



Ábel a rengetegbeng g

Mit tehet egy magyar fizikus egy globalizált fizikában??????



Critical mass in a “small” experiment (NA49)Critical mass in a small  experiment (NA49)

3 components of an explosive mixture:

-- Experienced hardware team from nuclear physics environment
-- Continuous influx of talented students

C itt d th t-- 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 physicsSpecific 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 y y p y
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)GRID TOF (Budawall)



1994

GRID TOFGRID-TOF

REFORM

dE/dX

V-zero

n-detn-det

Centrality det

n-Veto

Gap-TPC

2000



Unique tool to identify centrality in pAUnique 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 chambersSecond step: Build cheap, simple and robust veto chambers

















CMSCMS



VISIBILITY in a BIG EXPERIMENT (CMS)

Small country vs Big-scienceSmall country vs Big science

Early start:  founding father  already in RD5.

Large contribution to smaller sub detectorÆ Very Forward CalorimetryLarge contribution to smaller sub-detector Æ 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 TurkeyPartners: USA, Russia,Turkey

Prototyping  2 times 15 kCHF     Production:   fibre stuffing

MULTI-GROUP approach: second hardware group for Muon Alignement

Physics subgroups: see F Sikler and D Horvath talksPhysics subgroups: see  F. Sikler and D Horvath talks





ELEMI TÖMEGEK

elektron = 0.005 GeV

m uon    = 0.106 neutrinók ~ 0

tau        = 1.777

u-quark = 0.050                               d-quark   = 0.050

c-quark = 1 5 s-quark = 0 500c quark  1.5                                   s quark    0.500

t-quark = 170.0                               b-quark   = 4.5 

foton=gluon= 0.0 Z = 91 W = 80foton gluon  0.0               Z  91             W     80



A VÁKUUM ANYAGAA VÁKUUM ANYAGA

A természetes rádióaktivitás felfedezése óta 
nem fedeztünk fel semmiféle új anyagfajtát

α - sugárzás: He atommag kvarkokból

β

γ

- sugárzás: Elektron nyaláb

- sugárzás: Foton nyalábγ g y

HIGGS-BOZON tölti ki az egész teret

A RÉGI FIZIKA      BETETŐZÉSE       ---- AZ   ÚJ FIZIKA     KEZDETE



Az  üres atom

Mennyi a valami?

Az atommagban pontszerű kvarkok vannak, de pontosan mérhető a sugara.  

Az elektron pontszerű részecske: az elektronhéj az üres(!!)

Az atom és mag sugarának aránya:  1OO OOO.

A valami aránya a semmihez: O OOO OOO OOO OOO OO1A valami aránya a semmihez: O.OOO OOO OOO OOO OO1.
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Outreach Home > CMSeye > Latest image from Camera 1

CMS construction 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

ˆ ‚ 



Simulated  detection
of  Higgs  particle















ALICEALICE



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

T h l t f FPGA d i t h l d h d l t iTecnhology transfer: FPGA design technology, rad.hard electronics

Spin-off company supported by Hungarian R&D funds

Physics  see in Fodor’s talk



Az ALICE adatgyűjtő rendszere

DDL

NA49 modernizálás  ALICE DAQ-kal



ALICE Detector Data Link



D RORCD-RORC



ALL the 3 biggest TPC detectors in the world:

LHC ALICE RHIC STAR SPS SHINELHC ALICE,  RHIC STAR ,  SPS SHINE

are using or will use DDL produced in Hungary



CONCLUSIONCONCLUSION



ALICE ALICE - A Large Ion Collider Experiment 

HIGH   ENERGY   EXPERIMENTS AT CERN

LHC
ATLAS ATLAS 

CMS CMS - The Compact Muon Solenoid

LHCB LHCb 

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

SPS
NA58 (COMPASS) COmmon Muon and Proton Apparatus for Structure and Spectroscopy 

NA61 (SHINE) Study of Hadron Production in Hadron-Nucleus and Nucleus-Nucleus Collisions at 
the CERN SPS 

NA62 Proposal to Measure the Rare Decay K+ -> pi+ nu nu at the Cern SPS 

NA63 Electromagnetic Processes in strong Crystalline Fields 

GREY BOOK      
NA61NA61 

Study of Hadron Production in Hadron-Nucleus and Nucleus-Nucleus 
Collisions at the CERN SPS 

SPOKESPERSON: Marek GAZDZICKI Beam: 

A d 21 FEB 07

Co s o s e C N S S

SPOKESPERSON: Gyoergy VESZTERGOMBI

GLIMOS: Zoltan FODOR (RUN coordinator)

Approved: 21-FEB-07

Status: Data Taking



Levél egy fiatal fizikusnak

Né b d á B b E 2008 áj 24Népszabadság • Babarczy Eszter • 2008. május 24.

Letter to a young physicist

Kedves Bálint! Azt kérdi tőlem a legutóbbi levelében hogyan

y g p y

Kedves Bálint! Azt kérdi tőlem a legutóbbi levelében, hogyan 
jutottunk idáig - hogyan lehetséges, hogy Magyarország letargiába 
süllyed, és Ön, akiben nem ingott meg egy percig sem az 
elkötelezettség az ország iránt, sem akkor, amikor elegáns német 
ösztöndíjat kapott, sem akkor, amikor a világ leghíresebb intézetében, 

áj i CERN b j t tt fi t l k t tóké t l h tő é h ta svájci CERN-ben jutott fiatal kutatóként lehetőséghez, most 
kétségek között néz a hazájára, és nem tudja, egyáltalán hazajöjjön-e?

Dear Valentin,……who is a young researcher in CERN,  (Switzerland) 
the most famous institute of the world….… is it worth to return home?

Article in the biggest daily newspaper, NÉPSZABADSÁG



It describes all fundamental particles of our UniverseIt  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 !Some  of  these  are  left – right  asymmetric !

And  we  know  that  this  theory  is incomplete …d e o a s eo y s co p e e



The  
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Kérdés:     Tevék országában vagyunk-e?
Tudományos sivatag
Financiális sivatagg
Társadalmi közöny, érdektelenség sivataga











KVANTUM ugrások detektáláskor

SOK  -> KEVÉS (trigger)

Ó ÁANALÓG ->  DIGITÁLIS

ELEMI(quantum) –> MAKROszkópikus jel



Avogadro UGRÁSAvogadro   UGRÁS

Öveges prof. találós kérdése:  

A nándorfehérvári csatában a végső rohamra JÉZUS felkiáltással indította 
katonáit, kb. 1 liter levegőt préselve ki tüdejéből.

Azóta ezek a molekulák elkeveredtek a Föld légkörében. 

Mi a valószínűsége annak,  hogy egy lélegzetvétellel azon molekulák 
egyikét szippantsuk be?

A levegő sűrűsége: 1 2 g/cm3 a Föld sugara: 6500 km a légkör vastagsága 5000 mA levegő sűrűsége:  1.2 g/cm3, a  Föld sugara: 6500 km, a légkör vastagsága 5000 m



Számolás:Számolás:

Kilégzett molekulák száma:

kb.  30 g  =  1 mol,     1 dm3 (liter) = 1.2 g = 1.2/30 = 0.04 mol

1 mol  = 6.022 1023 molekula

1 dm3 = 2.4  1022 molekula

Térfogat:g

4 π   65002  (103)2  5000  m3    =  12.56  6.5   6.5  5  1015 m3 

V =  12000  1015 1000 dm3 =   1.2  1022 dm3



A SEMMI ÖRVÉNyÉBEN

Newton: absolute space  AND absolute time
Mach,Leibnitz: relational to all other objects, üres térben nincs gyorsulás,tömeg, j , gy , g
Einstein: spec.rel-ben    absolute space-time
ált.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, p pp , g p, p ,
and on at least one such planet, life to exist?

In string theory, particle properties are determined by string vibrational patterns.



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, p pp , g p, p ,
and on at least one such planet, life to exist?

In string theory, particle properties are determined by string vibrational patterns.



MAGYAR  Kísérletek:

NA49 => NA61/SHINENA49   =>  NA61/SHINE

LEP:    OPAL,  L3

ASACUSA

ALICEALICE

CMS

TOTEM







Elektronika







SHINE egy (fél) reális magyar kísérletSHINE  egy (fél) reális magyar kísérlet





PREHISTORY

Starting points in the 50’s:
a) Hungarian “MANHATTAN-Project” KFKI (1950) and ATOMKI (1954)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 “ i tifi i it ” t (1970)b) HAS-CERN : “scientific visitor” agreement (1970)

1-2 year fellowship for theorists and experimentalists alternatively



AA

pA pA
Target combinations



ALICE DAQ

Az ALICE adatgyűjtő rendszere

ALICE   DAQ

DDL



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 industryy

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.



9 Strong interactions and the interface of particle and nuclear
physics

STRATEGY DOCUMENT   14 July 2006, Lisbon

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 experimentsareas 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 iscornerstones 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 top ( g q g )
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.g g j g
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’

S S d h f d lSummer Students are the fundamental manpower source



Some starting points:

1. Social awareness, awakening society
O hOutreach

2.    Summer Student Saga
Quota and Lotterie

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



Summer Student Sagag

NA49  example

In the period  1994-2000 Hungary had 6-8 students/yearp g y y

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 fair returnTechnology transfer versus fair return

We are more interested in 10 small orders than 1 big oneWe are more interested in 10 small orders than 1 big one

Small orders can be obtained by participation in R&D

SHOW CASE:        ALICE in  DDL-land

General experience for Hungary: 
100% return in experiments, zero return on accelerator construction% p ,

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








