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The agreement on the establishment of JINR
was sighed on 26 March 1956 in Moscow

Bcepoccuunckas wkona yumuteneun umsmkm 2009


    ??? ????????? 53 ???? ???? ????? – ? ????? 1956 ?. ???? ????? ?????????? ?????????? ???????????????? ?????????? ???????????? ??????????????? 11 ?????????? – ??????????? ????. ?????, ? ???????? ???? ?? ????, ? ??? ?????????????? ??????????????? ?????????? ???????, ? ? 1976 ?. — ?????????? ????. 
    ??????? ?????, ??????? ??????????? ?? ??? ???? ??????, ???? ??? ????????? ??? ??????????? ??????????????? ? ???????????? ??????????? ????? ???????? ??? ???????? ??????????????? ??????? ???????.
    ???? ???? ? ???? ???? ?????????? ?? ???????? ???????? ?????????, ?.?. ?? ???? ??? ?????????, ?????? ????? ???? ???????? ??????????????, ??????? ?????????? ????????????? ???????? ???????? ?????. ? ???????, ????? ????? ??????? 1968 ?. ????? ??????????? ?????? ?????????????? ????????????? ??????? ? ??????, ??? ??? ?? ???????????? ????? ????.


Founders

Wang Ganchang

L.Infeld

H.Niewodniczanski

L.Janossy G.Naja_kov
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JINR MEMBER STATES
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Armenia  Azerbadijan Belarus Bulgaria Cuba Czech Rep. Georgia  Kazakhstan D.P.R. Korea

--;ﬂﬁﬁg-

Moldova Mongolia Poland Romania Russia Slovakia Ukraine Uzbekistan Vietnam
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AUSTRIA 1 - DEMOCRATIC

BELGIUM \ PEOPLE'S
BULGARIA REPUBLIC

CROATIA OF KOREA
CZECH REPUBLIC

-
FRANCE ISRAEL
GERMANY JAPAN
GREECE

MONGOLIA
HUNGARY AFRICA

SOUTH KOREA
IRELAND EGYPT TURKEY

gl SOUTH AFRICA VIETNAM
MONTENEGRO

NETHERLANDS
NORWAY -
PFOLAND
PORTUGAL
ROMANIA

SERBIA . AUSTRALIA

SLOVAKIA
SLOVENIA AND
SPAIN
SWEDEN OCEANIA

SWITZERLAND

Poland Romania USSR Vietham itd AUSTRALIA

Collaboration with > 700 institutions from 60 countries
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Dubnium

» 46 prestigious academic and state awards, and
prizes of Russia, Bulgaria, Georgia, Romania,
Czech Republic, Uzbekistan and other countries.

More than 40 discoveries, including:
— 1959 — nonradiative transitions in mesoatoms

— 1960 — antisigma-minus hyperon

— 1963 — element 102

— 1972 - postradiative regeneration of cells

— 1973 — quark counting rule

— 1975 — phenomenon of slow neutron confinement

— 1988 - regularity of resonant formation of muonic
molecules in deuterium

— 1999-2005 - elements 114, 116, 118, 115 and 113

— 2006-2009 — chemical identification of
superheavy elements

Bcepoccumnckas wkona yumnteneun omsmkm 2009
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Three Pillars of JINR

Great experience and world-wide
recoqghized traditions of scientific schools:
— more than 40 discoveries
— 46 prestigious academic and state
awards of Member States and other
countries

Large and unique park of basic facilities
for fundamental and applied research:

— various types of particle accelerators

— high flux pulsed reactor

Status of an international intergovernmental organization:

— JINR was established through the Convention signed on 26 March 1956 by
eleven founding States and registered with the United Nations on 1 Feb. 1957

— Russian Federal Law on Ratification of “The Agreement between the
Government of the RF and JINR on the Location and Terms of Activity of JINR
in the Russian Federation” (January 2000)

— broad international cooperation — more than 700 institutions located
in 60 countries



    ?????? ????????, ??? ????????? ?????? ???????? ?? ???????. ????? ??????????, ??? ????????? ???? ???????? ?? ???? «???????»: 
- ???????? ?????? ????????? ??????? ????  
 ??????? ???? ?????????? ??????? ????????? ??? ??????????????? ? ?????????? ????????????
 ?????? ????????????? ?????????????????? ???????????



{
TP
.|-=". -
% 1

Governing Bodies '& Structure

Committee of Plenipotentiaries

Scientific Council Finance Committee

PAC for Nuclear Physics 7 Laboratories

PAC for Condensed University Centre
Matter Physics

Office of Administration

2009 European School of HEP
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JINR in figures

JINR’s staff members ~ 5500
researchers ~ 1300

including from the Member States ~ 500
(but Russia)

Doctors and PhD ~ 1000

Bceepoccuiickas mikona yunreneit gusuku 2009
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JINR’s Science Policy
L] 7-Year Programme: "2003 — 2009’
‘2010 — 2016’ (in preparation)
n Road Map (2006-2017)
http://wwwinfo_jinr.ru/Road_Map_ 2008-2017.htm

I S tstiolefastalwonld

ROAD MAP

i [E&der inees

ichld@mains!
Fundamental
Science
Innovation Education
belt programme
Special Economic Zone “Dubna” UC, DIAS-TH

Public-Private-Partnership International Univ. “Dubna”
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JINR’s ROAD MAP

Basic Scientific Directions
N High Energy Physics

: ; g Bogoliubov Laboratory
ot S | ‘ I} of Theoretical Physics

E # w8 M| vVeksler-Baldin Laboratory |
- da===| of High Energy Physics

0 Nuclear Physics

0 Condensed Matter Physics

Theory of PP, NP, CMP T
Networking and computing

Physics instruments and methods
Training of young staff



         «???????? ??????» ?????????? ??? ??????? ??????? ??????????? ???????????? ? ????, ??????????? ? 7 ????????????: ?????? ??????? ???????, ??????? ?????? ?????? ? ????????????? ???????, ?????? ????????????????? ????????? ????????.
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Telecommunication channels:
20 Gbps — 2009

800 Gbps — 2016

Upgraded Nuclotron-M
(2009 - 2010)

+
NICA (2013-2014)

GRID technology

improvement of computer

links with Member States
(2010-2016)

Participating in LHC, RHIC, TEVATRON...
In future: FAIR, ILC ...

DRIBs Il — (2009-2010)
DRIBs Il — (2011-2015)

The
15-m long
HC cryodipole

LHC-2008 FAIR-2015 ILC — after 2020 (?)

New reactor IBR-2M - 2010
Complex of modern neutron
spectrometers (2011-201 62

- Pt I 7 s,
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   ? ??????? ?????? ??????? ????? ?????? ? ????????????? ??????? (?? 5 ?? 100 ???/??????) ?? ????? ???????? ???? ?????????? ??????????? – U400M and U400MR. ? ????????? ???? ?????????? ?? ????????????, ??? ???????? ??????????? 2-?? ?????? DRIBs (Dubna Radioactive Ion Beams), ????? ???????? ???????? ???????? ?????? ???????????? ???? ? ????????? ??? ???????? ?????????. 
 ???????? ??????? ?????????? ??? ?????? ????????????????? ????????? ???????? ? ??????? ?????? ? ?????????? ???????? ????????????????? ?????????? ??????? IBR-2M (????? ??????? ? ????????? ????). ? ??????? ???? ??? ??????? ?????????? ???????? ????????? ?? ??????? ????? ??? - Intense REsonance Neutron Source (IREN).
  ? ???? ???? ???????? ?????? ????? ???? ???????? ?? 20 Gbps, ? ? 2016 ?. ??? ????????? 800 Gbps, ??? ????????? ???????????? ???????????, ????????? ? ???????? ???? ? ????????????? ?? LHC ? ? ?????? ??????? ????????.
 ??????? ? ??????? ????????????? ????????, ????? ??? LHC, RHIC, TEVATRON, CNGS (Gran Sasso), ? ??????? FAIR ? ILC ?? ?????? ??????????????? ??????????? ???????? ?????? ???????????? ????? ??????? ????????.


NICA general
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Compact Stars

Net baryon'density n/ n,
n,=0.16 fm=3
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The activities at JINR on Physics and
Detector for ILC are underway and will
be continued in order to provide
JINR’s visible participation in this
ambitious project.

o, B/

Intcm ational. ._ Lin ear CullidEr

~ Challenging tai K

S

@ Supersymmetry

—® Dark matter, dark energy
-9 .
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A vitally important task is attracting young people from Il.
all the Member States to science

EDUCATIONAL PROGRAMME

JINR UNIVERSITY CENTRE

More than 300 students and
postgraduates from Member States

are trained at the UC

- JINR is a school of excellence for the Member States!
“Dubna” International The UC offers graduate
University DLTF programmes in the fields of:

¢ Elementary Particle Physics

DIAS - TH ¢ NucIear_Physics

¢ Theoretical Physics

SULUCRULUCHTUCIN ¢ Condensed Matter Physics

on Theoretical Physics ¢ Tecl'_ml(?al AILEIEE
¢+ Radiobiology
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President D. Medvedev Visits JINR on 18 April 2008 -

r. fly6Ha, Mockoackan o6nacTs, Poccus, Ten.: (7-49621) 6-50-77, dpakc: (7-495) 6-66-66 (fﬁ - e e o B e
@&-ﬂ O6LecTBo ¢ OrpaHUYEeHHON OTBETCTREHHOCTLIO “LIMKIMTOH" OEBEHMHEHHHM MHCTMTyT APEPHBIX WCCNEROBAHE
Poc033 MEXAYHAPOOQHASA MEXMNPABUTENBCTBEHHAA OPFAHU3ALMA

e S
PAOUALUNOHHON MEOWLIMHBI B 1YBHE — ﬁEFOAuoro
gMHHOBaUUGOHHONOJUEHTpa
HaHOTexuonoruu

B Pocci eXeroaHo 3aBoneBalT pakom okono 500 ThicAY YenoBeK, M3 KX 50 THICAY MOTYT BbiTh
nponeyeHbl TONLKO C NpUMeHeHHeM NPOTOHHOWN Tepanun.

MpoTokk! B 2 pa3a yMeHLWAIOT NYYeBYH Harpy3Kky Ha OKpYXalowlHe onyXxomb HOPMankHLIe TKAHW
N0 CPABHEHMIO C raMma-nyJamh, oMk thcbeKTMaMHSI NPK 0BNYenn ryBOKo Janeralowix onyxonei
Gonbuworo pasmepa.

OneiT OUAWU KoHkypeHTOCOCO6HOCTL

CoTpyaHuyecTBo OUAW ¢ MUpOBEIM
NWABPOM MO NPOM3IBOACTBY MEAMLIMHCKOR
TeXHMIKKM AN5 NPOTOHHOM Tepaniu —
Genbruickoi hupmoi lon Beam
Applications S.A. (IBA)

3nemeHTsl MAUHT CHI cospalotcs B napTHepCTBe C MHCTUTYTaMA pa3BuTiAA
W BPYIMMK YaCTHBIMY M FOCYAAPCTBEHHLIMM NporpamMmamu Poccun

a | v

LieHTp BLICTYNMT B PONKW NNOKOMOTHER
LieHTp paanauUoOHHOMK ANA HOPMUPOBAHNA Ha NpocTpancTee CHI
MeOULMHbI 0 PETWIOHANBHOMO PbIHKA HAHOWHAYCTPMM

Oﬁwmusﬁm MHCTHTYT AZBPHLIX ‘obnacTi
ocnmpoasuh B [ly6He L - anuss MULHT CHI™:

President D. Medvedev noted the importance of the future realization of two
large-scale projects proposed by JINR: establishment at Dubna of a Centre for
Radiation Medicine and of an International Innovation Centre
for Nanotechnology (IINC).




The history of coopertion beteen CERN and JINR
spans over 45 years.

J
el BEEEES S mm—
CERN is JINR’s main partner in Particle Physics.

Dubna physicists are widely involved in more than
20 CERN projects, including 3 LHC experiments

1971, Dubna
CERN Director-General

1963, JINR, Dubna 2004, CERN Director-General 5
CERN Director-General Dr R.Aymar in Dubna rof. W.Jentschke
Prof. V.Weisskopf, and JINR Director
Prof. V.Dzhelepov and Prof. N.Bogoliubov

Prof. B.Pontecorvo Bcepoccuickas wkona yunteneun cousunkmn 2009 22



. NA4 - the First JINR-CERN Experiment .
nghlLumlnoélil spe%:trometer for cﬁﬂ m‘elels . imy: =2 2

BCDMS
NA4 Collaboration

Bologna
CERN
Dubna
Munich
Saclay

23



Co-operation with CERN at SPS

”. s.. & )y L .

___.j

NR Dubna contribu | “to N

%0 % h
hambers were de?were by I-76 m Iitary-
aircraft
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MepBbIi COBMECTHbIN 3kcnepuMeHT ¢ LIEPH — NA4 ctan
HOBbIM 3TanoM COTpPyAHUYEeCTBa U B 06nacTu
NporpamMMHoOro obecrieyeHusl.

B coaBTOpCTBE C COTpyAHMKaMmn LIEPHa co3aaHb!
NakeTbl MporpaMM Ans CTaTUCTUYECKOU 06paboTKu
| IAHHbIX U AMHAaMUYECKOro B3aMMOAENCTBUS C
(PYHKUMOHaNbHbIMN NporpaMmmMamMun. Pa3paboTaHsbl
pacnpeaenéHHble CUCTEMbI ANsi CTAaTUCTUYECKOro
aHanu3sa MHgopmauumu.

JTa HoBas cpefa NporpaMMUPOBAHUA, paccyMTaHHas
Ha LUMPOKMN KPYr MOJSIb30BaTeNeEN, paanKaibHO
N3MEHMNA TEXHOIOMMYECKYIO OCHOBy CUCTEM
06paboTkn 1 aHanmn3a aKCnepuMeHTanbHbIX AaHHbIX.

B cooTBeTcTBMU C cornawleHnem ¢ UEPH cneumnanuctbl
JNIBTA/JTIAT obecneunBatoT aganTtaumio 1 noaaepxky
nporpamMmmHoro obecrieyeHns LIEPH ans
ornepaunoHHbIX CUCTeM, ncrnonb3yemoix B OUAU
(LINUX, WINDOWS u T.D,.). o



Main BCDMS results

-Structure functions
sz (-xa Qz)aFXd (xa Qz)anc (-xa Qz)

have been measured with high precision (~1%) _’,

which is not exceeded up to now in the
corresponding kinematic region

- Q2 behaviour of F, is in agreement with QCD.
Parameter : Aqcp= 263+42 MeV

Corresponding to:

a,(M2)=0,113%0,003exp.) = 0,004(theor)

(most precisely measured) 0t o,

Progress in Experimental Physics

26




COmmon
Muon and

Proton Yyacteyer ~230 dhm3nkoB 13 11 cTpaH
Apparatus for
Yexusa, Punnanana, dpaHuyms,

Structure and [epmaHuga, Mugua, N3paune, NTtanus,
Spectroscopy Anonus, Monblua, Moptyranus,

COMPASS: akcnepumeHT NAS8

>
ViccnenoeaHns npouecca rrydboko Heynpyroro paccesiHus
Nonspu3oBaHHbIX U HA MPOTOHHOW U OEUTPOHHOWU
nonsipn3oBaHHON MuULLEHSX npu aHeprun 160 aB/c.

» [lporpamma uccnegoBaHum C
nydykamum 1M, K, p npu

aHeprun 190 aB/c K




S, = 15 2 AT +AG+L +L,

HauBHasn mogensb: NonHasa KapTUHa :
AZ =Au, +Ad =1 > = Au + Ad + As (for g and q)
>

» opOuTanbHbIN YrIoBOM MOMEHT

28



OUAUN Ha LEP

1989-2000 rr. - MpoBeaeHne COBMECTHbIX 3KCMEePUMEHTOB Ha Konnaugepe

LEP B LIEPH. m—“— : m—

OCHOBHbI€e pe3ynbTaThbl:

vonpeaeneHue Yicna nokoneHun coyHaameHTanbHbIX )epMUOHOB,

v/ HAONwaeHUe 3aBUCUMOCTU KOHCTAHT B3auMOOAeWCTBUM OT LWKanbl
3Heprum npoueccos,

v'TO4YHOEe U3MepeHne Macc n KOHCTaHT B3aumogencTems Z- 1 W-6030HOB,

v JKCnepnmMmeHTalnibHoOe noarBepXxaeHune cylecTtBOBaHUA TpeX-rnl-OOHHOﬁ
BepwnHbl U MHOTUe Apyrue.



OUAUN Ha LEP — akcnepumeHT O3J1OU

Forwand RICH Batrel Hadron Calorimeter

Bknap :

Kamep;

4§, DELPHI N

Nony4yeHHble pusnyeckme pesynbsraTthbl:

> 0OMNONMHUNN Hawwu npeancrtaBneHns (014
3NeMeHTapHbIX yacTumuax " nx
B3anMoOL4eNCTBUSAX;

> HaMeTUnNn NyTu AanbHenWUX uccriegoBaHUm
B CtaHpaptHoun Mopenu, comsunke KXO, omsuke
ABYX(POTOHHbLIX B3anMoOA4eUCTBMA WU AOPYrux
obnacrsx.

»lpeAackasaHna Ha Maccy elle He OTKPbITOro

©0o030Ha Xurrca

sz

v'Co3pgaHne afpOHHOro KanopmmeTpa;
T v CospaHme [onosTHUTENbHbIX MIOOHHbIX

v'O06paboTKa AaHHbIX 3KCMEepPMUMEHTA.
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Direct CP violation in NA48

THE SIMULTANEOUS K; AND Kg BEAMS
Re(e’/c) EXO U NEDH) RS (s

0
1993 1993 1999 2001 2002 2003




NA48/2 (spokesperson Prof. V.Kekelidze, JINR) [H
Two major parameters - a0 and a2 of pi-pi scattering lengths have been extracted
with an unprecedented experimental precision of few percents.

This result is highlighted at CERN as experimental achievement in 2008
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3000 [~

I C}SP/—\
K237\

Measurement of pi-pi sc. length in two processes -
< Cusp : a, = 0.224 £ 0.004 + 0.011y},4,- L re0)

¢ Ke4 (FF phases):  a, = 0.220 £ 0.008 T

Puc. 1: Distribution of the 7°7° invariant mass squared in

K* — 75197° decays for NA48/2 experimental data

measurements of a, & a, =f(a,) from ChPT
Cusp Data
NA48/2 BB -

NA48/2 PRELIMINARY(2008)

— dispersion relations
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OUAN B LLEPHe: opyrue akcnepuMeHTbl

JkcnepumeHT DIRAC Liens:

Oxupaemble pe3ynbraTthl:

v'Vay4dieHue TOYHOCTH H3MePEeHUsl BpEeMeHH
’KU3HHM aTOMOB 7T 10 6% ;

v'HaGJ1ronenue aromoB, cocrosux u3 ntK- u
v K* me30HO0B

|
| ﬁ 'ﬂ T
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LHC: ATLAS DETECTOR

The experiment was ready for the
LHC start-up in September 2008

All JINR’s obligations to ATLAS
were successfully fulfilled

The very first beam-splash
event from the LHC in ATLAS
on 10:19, 10t September 2008

The most important contributions of JINR to the
ATLAS detector are:

Muon system (MDT chambers)

Tile Calorimeter

Hadronic End Cap LAr Calorimeter

Transition Radiation Tracker o | _
Development of the Data Acquisition The JINR-ATLAS team now is

Calorimetry software fully concentrated on the
Magnet system assembly awaited LHC physics

Bcepoccumnckas wkona yumnteneun omsmkm 2009




LHC: CMS Detector

* Inner Endcaps including endcap
hadron calorimeter HE and Forward
Muon Station MEL/1 of full TINR
responsibility demonstrated an
efficient operation

— with beam dumped on collimator SRR
(on top) First Beam-Induced Vi
events in hadron calorimeters
seen at CMS

— and beam halo (bottom) in
endcap muon system

Detectors of full JINR
responsibility are ready for
data-taking

S

~ ——
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LHC: ALICE DETECTOR

Interaction of the proton
beam with residual gas
detected by ALICE Inner
Tracking System during the
start-up of the LHC

JINR obligations to the
construction of the ALICE
detector (a very large dipole
magnet, drift chambers, lead
tungstate crystals) have been
fulfilled.

The first data on proton-proton
collisions, expected in 2009-2010
will be analyzed at JINR via
ALICE-GRID.

Physics goals: vector meson
production (w, p, ¢), femtoscopy
(particle correlations), heavy
quarkonia production (J/¥ — and
Y - families).




Science Bringing Nations Together

European School on High-Energy Physics
Joint CERN-JINR schools since 1970

-

Tsakhkadzor, Armenia Sant Feliu de Guixols, Spain
24 August — 6 September 2003 May 30 - June 12, 2004

Following discussions between the Directors-General of CERN and of JINR, it was
agreed that CERN should organize the 1970 School in collaboration with JINR in
Finland, which at that time was not a Member State of either CERN or of JINR.

In 1971, JINR organized a School in Bulgaria in collaboration with CERN
following which it was decided to hold joint CERN — JINR Schools.
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NICA/MPD tentative list of
observables

V¥ Anti-proton to proton ratio

V¥ Baryon to meson ratios

V¥ Charged particle directed flow

V¥ Charged particle elliptic flow

V¥ DCC searches

V Elliptic flow for identified charged hadrons & photons
V¥ Femtoscopy of identical particles

V¥ Femtoscopy of K, =1, Q1 , etc

V¥V Fluctuations of particle ratios, esp. K/, p/1r
V¥ Fluctuations of <p; >, <v,>, photon multiplicity, etc
V¥ Hyperons and light hypernuclei

V¥ Invariant mass and p; distributions of leptons
V¥ Longe-range forward-backward correlations
V¥ Net-proton and net charge kurtosis

¥ Nuclear modification factor

v Production of light nuclei and antinuclei

v Standard femtoscopy source parametrs

v Strong parity violation

v Triggered azimuthal correlations

v Untriggered pair correlation in Ag@ and An
V¥ Yields of strange particles



Booster

Nuclotron

AR

Collider
C=22m

NICA complex parameters

ESIS &

Linac

Circumference m 225

Number of collision points 2

Beta function in the collision m 0.5
point

Rms momentum spread 0.001

Rms bunch length

0.3

Number of ions in the bunch

10°

Number of bunches

15

The second
possible

Incoherent tune shift

0.05

detector

SPD

Rms beam emittance
at 1 GeV/u/ at 3.5 GeV/u

7 mm mrad

3.8/
0.26

Luminosity per one interaction
point at 1 GeV/u
at 3.5 GeV/u

cm2s!

6.6-10%
1.1-10%7



High Ener'gy Physics

Nuclotronis a
superconducting
synchrotron for
heavy ions

(has been operating
since 1993).

The main home facility (today):
Nuclotron complex of VBLHEP (upgrade till 2010).

Future plan: creation of NICA/MPD -
Nuclotron-Based lon Collider Facility and
Multipurpose Detector (2014).
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High baryonic densities
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. Stage 3: years* 2010 — 2013
- Assembling

- Stage 4: year 2013 - 2014
- Commissioning




Editorial board:
D. Blaschke
D. Kharzeev
A. Sissakian
A. Sorin
O. Teryaev
| V. Toneev
I. Tserruya

SEARCHING [or a QCD MIXED PHASE at the
NUCLOTROMN-BASED 10N COLLIDER FACILITY
(NICA White Paper)

http://theor.jinr.ru/twiki-cgi/view/NICA/WebHome




LHC experiments
CERN, European and
US GRID programs
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Internet

.

RSCC “"Moscow
/ JINR LAN"  “DUBNA”

O / Konakovo  Radishevo Starbeevo
N ' RASnet

Geant

2003 2004 2005 2006 2007

Normalised CPU time (Spectint2000 = 1000) per Site  Normalised CPU time (Spectint2000 = 1000) per VO

JINR

1.584.466.489 ( 44% )

JINR - 44% of all RDIG




11 JUNE 2009
«Presentation of the new telecommunication channel
JINR-Moscow and of the JINR Grid-segment»
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May 2009
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| EDUCATIONAL PROGRAMME
Ce:

JINR University Centre: 1997-2008

« The number of students preparing their graduation diplomas at
JINR has increased 9 times

« 7 new JINR-based university chairs have been opened
 more than 150 Master's theses are prepared each year

« creation of student laboratories began in 2005

« 174 people have completed the PhD programme at JINR

. ional ice in the JINR fiel f research has
netg'r1 aé %nsamggug(%\i practice in the J ields o

. eekl lasses (practicum) for secondary schools have been
mnclﬁgnfng sslnce(BOaOZ ) y

« 760 people have completed programs of training specialists for
equipment operating and received their qualifications.



The main goals of the 2010-2016 experiment
are:

measurement of exclusive processes with
the aim of obtaining data on Generalized
Parton Distributions;

measurement of the MMTDY processes;

study of the transverse structure of the o=1AAY + AG + <LZ>
nucleon;

continued study of the longitudinal spin
structure of the nucleon (AG/G, parton
distribution functions etc.);

study of the doubly charmed baryons.




ELECTROWEAK PHYSICS

preliminary

Vs7s > 0.85 LEP

e —hadrons(y) 88 89 90 91 92 93 94 95
e ()
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1.1 * T (N is no. of light - wrt My - neutrinos)
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0.9 d The main aim of LEP from the start

0.8

120 140 160 180 200 220
Vs (GeV)

Figure8.2 Preliminary combined LEP results on the cross-sections for q, u*u~ and 7%7~ final states,
as a function cf centre-cf-mass enerzy. The expectations of the SM, computed with ZFITTER [34],
are shown as curves. The lower plot shows the ratio of the data divided by the SM.

37




!
NA48/2: Search for the direct CP-violation in charged kaon decays N‘h{_ O‘
Two decay modes: \! J
BR(Kt—>ntn* 1 )=5.57% (“charged”) 3.11¢10° events
BR(Kt— n *n® 10)=1.73% (“neutral”’) 9.13¢107 events

Al

1072

103

104

108

106

TSmith et al. (1975) “neutral”

Kaon rest frame:

Ford et al. (1970)
! T —HyperCP prelim. (2000)
: i TNF (2005) “neutral”

u= ZmK'(mK/S_EOdd)/mn2;
V = 2mK(E1—E2)/mn2

!

Y

: NA48/2 Matrix element:
! results IMU,V)[2~ 1 + gu + hu? + ky2

Direct CP-violating quantity:
the slope asymmetry
SUSY

& A,=(9,—9)/(9,+9) %0

SM NA48/2 final results:

- A, (charged) = (-1.5 +2.2)*10*

STC of the LHEP Ag (neutral) = (1.8 £1.8)¢10%
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Flavor Charllvc\;ing Neutral Current loop process: s—d coupling and
highest CKM suppression
W

8 5

b Golden modes
Qs 8.7 ) -
‘ W I N dmﬁi N

K — v

Kg — 1lete”
Kp—mete { Kp—r'yy [
Kr — eeyy

Very clean theoretically: short
distance contributions dominate
in the matrix element;

hadronic matrix element can be
related to measured quantities

(K*— 7%V ).

Ky =7y, KL —efey

Ky —>€+ + +67M+uf

KL_WﬁM{ eee e

Unique in K and B physics and extremely sensitive to New Physics
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Br(K°— 7%vv)
\_\Q

70.0

58.8

47.6

36.4
MFV-EFT.(-
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Tarpet Beam

continues a series of experiments
at the NA49

interactions of nuclei of various
size (A) at the energies 20-158
GeV/n

phase transition from hadron
matter to quark-gluon plasma and
mixed phase

- hadron production for neutrino
and cosmic ray experiments

- JINR team will participate in this
program for the period preceding
the start-up of the NICA
accelerator complex.




OUSAN B LLEPHe: gpyrne akcnepMmMmeHTbl

JkcnepumeHT OPERA —
notomok akcnepumeHta NOMAD
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Vertical projection

| ‘ .‘. | | | |
e « 4
B I

IlepBble HETPUHHBIE COOBITHS,
3aperucTPpUMpPOBaHHbIC 1ETEKTOPOM

OPERA

T
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GRANSASSO

TEEE

2008 r.— yctaHoBKa cobpaHa (1.8x10'° 6nokoB cuctembl LerneykasaHus)

2009 r. U panee — Habop AaHHbIX B TeyeHun 5 net ( 2.5x102° 6rnokoB
CUCTEeMbI LieneyKkasaHus)



OUAN Ha LHC
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