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XXXIIl MexxpyHapoaHasa KoHepeHuun
no pm3mnkKke BbICOKUX IHEprum

Mocksa, 26 urons — 2 asaycma 2006 a.

TpeTnit o BenMumHe ropoa Witara Heto-Mopk (CLLA) Poye-
CTep NPEKPACHO 13BECTeH PU3MKAM BCErO MMPA, U He CAy4alHO.
B 1950 r. PoyecTepcknin YHUBEPCUTET — OOWH M3 BeayLLMX HaCT-
Hbix yH1BepcuTeToB CLLA — cTan mectom NpoeefeHMs mexayHa-
poaHoR kKoHPepeHLMM No PuranKe BbICOKUX SHepruin. MHnumarto-
PAMU 3TOTO MepPONPUATUA BblfM U3BECTHBIA dU3MK-TeopeTnk Po-
YecTepckoro yHuBepcutetd PoBept Mapluak M ero kosseru.
CTpacTHbIA MpMBEPXKEHEL, MOeN MEXOyHAPOAHOro CoTpyaHMYe-
ctBa, P. Mapluak no4Ty nosneeka Bbin BEAMHARLLMM SHTY3UACTOM
Pur3nkm HacTml. OH 1 ero Kosnern BAOXHOBUSN Y4eHbIX HA Mpo-
BefeHWe 3Toro popyma, KOTOPLIA BIOCASACTBAM CTAS HA3bIBATLCS
Me>xxayHapogHomn KoHdepeHUMel No husmke BbICOKMX SHEPTi.
CerogHs BeCb HAY4YHbIA MUP HA3BIBAET 3TOT Popym PodecTepckom
KoHdepeHLner.

BceMMpHO n3BeCTHbIE y4eHble-PU3MKN Beerna Bbinn aKTUB-
HbIMM YHOCTHUKAMM Povectepckimx koHdepeHLMi, OHM npeacta-
BAAMM HA opyme OOCTUXKEHUS B PU3MKE BbICOKMX SHEPTUA W
SBAAMMC FOPAHTOM ycrexa KoHdepeHumin. B ganekom 1959 .
Y4OCTHUKAMM KoHbepeHLmM B Knese (YkpanHa) Bbiim [. BroxmH-
ueB (CCCP), BaH laHyaH (Kutait), B. Botpyba (Hexocnosakwus),

H. Boronio6oe (CCCP), B. Tei3eHbepr (Ffepmanus), M. lonbaxabep
(CLUA), . Tamm (CCCP), P Bunbcon (CLLA), X. KOkasa (dnoHwus).

B aBrycte 1960 r. Bocemb HOBEEBCKUX NIAYpeaToB MpUHUMA-
M yqactre B X MexxayHapogHoi KoHdbepeHUMM no dusmke Bbl-
COKWX Hepruit B PodecTepe: 3. Cerpe, YkaHbHUH FHE, O. YembBep-
e, UsyHoao Mn, 3. MakmunnaH, K. AHgepcoH, W. Pabu 1 B. leit-
3eHBepr. Bo Bpems koHdepeHuun Gbina coenaHa dotorpacbus
aypeaToB, KOTOPAs SBUSACH CBOErO POAd CMMBOSIOM MOLLM Ye-
fIOBEYECKOTO MO3HAHWA U MOATBEPXKASHUEM MEXOYHAPOOHOro
cTaTyca Poyectepckmx KoHdepeHLMi.

Ponb 3101 KOHPepeHUMN B DU3MKe BLICOKUX SHEPTUA YHU-
KanbHa. Ons MMpoBoro dur3mnyeckoro coobLecTBd OHA ABMseTCA
LieHTPAsTbHbIM COBBITUEM, HO KOTOPOM COOBLLIAETCS O HOBbLIX BAX-
HeMLWMX OOCTUXEHMUAX, OLEHMBAETC COCTOSIHME COBPEMEHHDIX
NCCedoBaHWM 1 obcyxaatoTcs ByayLlme HaNpaBieHUs nccneqo-
BAHMIM. XApAKTEpHO, 4TO HA KoHdepeHUMN Nno drsmke BbICOKMX
SHEprU cbe3xXaoTcs Bosiee ThiICAYM y4eHbIX CO BCero mmpd. bosib-
LIOe KOSMYECTBO YHACTHUKOB PodecTepckux KoHdepeHUMiA 3aHs-
TO B CSIOXKHBIX TEXHOSMOMMYECKUX MPOEKTAX B BeAyLLUMX fnabopaTo-
pWsX BbICOKMX SHEPrMiM BO BCeM MUpPe, TakMX kak LIEPH (KeHesa),
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Third in its size in NY, U.S., the city of Rochester is well known
to physicists all over the world, and it is not by accident. In 1950,
Rochester University, one of the leading private universities in the
USA, was the place where an international conference on high
energy physics was held. It was initiated by the famous theoretical
physicist of Rochester University Robert Marshak and his col-
leagues. Marshak was for half a century one of the great enthusi-
asts of particle physics. He was also an ardent internationalist,
and fogether with his colleagues, an animator of the forum which
grew into the International Conference on High Energy Physics. To-
day the world scientific community calls this forum «the Rochester
Conference».

World-famous physicists have always been active partici-
pants of Rochester conferences; they presented achievements in
high energy physics to the forum and were a guarantee to the
conference’s success. Far back to 1959, such scientists as
D. Blokhintsev (USSR), N. Bogoliubov (USSR), Wang Ganchang (Chi-
na), V.Votruba (Czechoslovakia), W.Heisenberg (Germany),
M. Goldhaber (USA), |. Tamm (USSR), R. Wilson (USA), H. Yukawa
(Japan) paricipated in the event in Kiev (Ukraine).

In August 1960, eight Nobel laureates fook part in the 10th
International Conference on High Energy Physics in Rochester.
They were: E. Segre, Chen Ning Yang, O. Chamberlain, Tsung Dao
Lee, E. M. McMillan, C. D. Anderson, 1. I. Rabi, and W. Heisenberg.
Photographed at the conference, the group symbolized the level
of brainpower and highest infernational status of the Rochester fo-
rums.

The conference has played a unique role for high energy
physics. It has been the central occasion where the status of the
field is assessed, important new results are announced and future
directions are discussed. The ICHEP meetings typically attract
more than 1000 physicists from all over the world. A large number
of the atfendees are in charge of sophisticated technological pro-
jects at the leading high-energy laboratories around the world,
such as CERN (Geneva), Fermi Lab (Chicago), DESY (Hamburg), KEK
(Tokyo), SLAC (Stanford), and JINR (Dubna). Characteristic feature of
these projects is the scale, involving both physicists and the ad-
vanced cutting-edge fechniques that are being used or are fore-
seen to be used. International cooperation of hundreds and even
thousands of physicists is a vital prerequisite to develop huge ex-




FNAL (ukaro), DESY (fambypr), KEK (Llyky6a), SLAC (CtaHdopa),
OUIM (Oy6Ha). OTAMYUTENBHOM HEPTOM 3TUX OCYLLIECTBIIAEMbIX Ce-
rogHs WM NAGHWMPYeMbIX B Bydyllem MPOEKTOB SBAAETCH MAC-
WTABHOCTb KAK MO YMCAY 3aHATBIX B HUX (PU3MKOB, TAK U MO UC-
Mosb30BAHMIO MepedoBbIX TexHosormin. MexxayHapogHas koore-
pauUMs COTEH U daxKe ThicAd (DU3MKOB SBMASETCH BAXKHELUMM
YCIIOBMEM 00181 CO3AAHUSA OTPOMHBIX SKCMEPUMEHTASMBHBIX KOM-
MAEKCOB M BbIBOAWT Y4eHbIX HA NAGHETAPHBIA MacluTab Becnpe-
LieOeHTHOM BefMYMHbI, pedko JOCTUraembin B Apyrnx obnactsx
Hayku. Mprmepamm MOryT CiyXxuTb BOsbLLOM QAPOHHBIA KOMAi-
gep LHC B LIEPH, cBepxnpoBogalLmim siiHeHbIA yckoputesb TESLA
B [amBypre, HOBbIA LUMPOKOMACLLTABHBIA MPOEKT MeXayHapoq-
Horo fiHenHoro konnangepa ILC.

B nepBsoe Bpems KoHbepeHUMs exerogHo npoBoannack B
Pouectepe, CLUA. HaumHas ¢ 1960 r. Povectepckue KoHbepeH-
LM NPOBOAATCS OOMH pPa3 B ABA FOAd B PA3fMYHBIX CTPAHAX
munpa. B CCCP oHn npoxogmnu asaxxdbl B Knese (1959 1 1970 rr),
B [ly6He (1964 1) n Tomnmen (1976 r). B ymcne nocnegHux reorpd-
duryeckux Todek Ha kapTe dpopyma — Ocaka (2000 r), AmcTepoam
(2002 r) n MekmnH (2004 ).

«Poyectep’2006» nposoamncs B Mockse ¢ 26 wions no 2 as-
rycta 2006 1. 1 BbliT OPraHM3oBaH Poccuinckol akagemmen Hayk,
MuHUCTepcTBOM OBPA30BAHUA M HaykM Pd  depepasnbHbim
QreHTCTBOM MO Hayke M MHHOBALMAM PP dPegepanbHbim areHT-
CTBOM MO ATOMHOWM 3Heprin P MIY mm. M. B. [lomoHocosa m
OBbeanHEHHBbIM UHCTUTYTOM SAEPHBIX UCCNeOoBAHMMA. 370 Bosb-
LIAs YECTb M OTBETCTBEHHOCTb AMA YHeHbIX, XMBYLUMX U paBoTaio-
Lmx B Poccun.
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B paBote koHdpepeHLMMU NMPUHAMM YHaCTUE yHeHble 13 Bosee
Yem 50 cTpaH mupa. HayuHas Tematmka «ICHEP'06» Bbina noces-
LLIEHA CAMbIM AKTYQSTbHBIM BOMPOCAM PU3MNKM BBICOKUX SHEPTUN.

TPAAVLMOHHO CTEPXKHEBLIMMA TEMAMM B HAYYHOM Mporpam-
Me KOoHdepeHUMM cTanm nposepka CTAHOAPTHOM mogeny u ee
pAcCLUMpeHUs, d TAKKe COBpemeHHble W Bygdylume yckoputenu u
DeTeKTOPbl 3fleMeHTAPHbIX YacTuL,. Ocoboe BHUMAHWe Bbino yae-
fleHO MOCNeAHMM Pe3yNbTaTam, MOSyYEHHBIM HA ASMCTBYIOLLMX
yckoputensax anemeHTapHbix Yactuy, B CLUA, Espone, dnoHun u
Kutae, 1 nogrotoBke 3KCMepUMEHTOB MO HoBelLel dusmke Ha
BosbLiom agpoHHom Kosnanaepe LHC, coopyxaemom B LIEPH.

C nomolubto yckoputens LHC busunkn HageloTcss HaMTK 3KC-
NnepyMeHTanbHoe MoATBEepXKAeHWE Teopuu  CyNepCcMmMmeTpUm
(SUSY), ocHoBAHHOM HA maee of ofbeguHEHUM BCex cuf, gem-
CTBYIOLUMX HQ BELLECTBO, — 3MIEKTPOMArHUTHOTO, CUSbHOTO, Ca-
60ro 1 rpaBUTALIMOHHOTO B3AMMOOENCTBMIM. PaHee B 3Tom HaMpa-
BAIEHWW y>Ke BblIM QOCTUMHYTHI HEKOTOpbIE yerexu. PUsmKM cmo-
M oBbeauHWUTL OBe CUSbl — 3MEKTPOMArHWUTHOrO M ciaboro
B3AMMOOENCTBUA — B eduHoM Teopun B 1970 r, HA3BAHHOW
anekTpocnabon. OHa Bbina 3KCMepUMEHTANbHO NOATBEPXKOEHd B
LIEPH Heckonbko feT chycts, d MnpoBedeHHble MCCeqoBaHMA
6binm yooctoeHsl Hobenesckol npemun. B ganbHerlem yoanoch
0BbedMHUTL 3MEKTPOCNABYI0 TEOPUIO C TEOPUEN CUSBHOTO B3aM-
MOOEMNCTBUS, W TAKaAs obbedWMHEHHAs TEOPWS MOMYYMA HA3BA-
HWe CTaHOApTHOM mogenu.

BeccnopHo ogHO M3 BbIOAIOLUMXCA OOCTUXKEHUI Yeroeye-
CKOro pasyma XX CTofieTs, 3Td Teopus OCTABSET MOKA MHOTUe
npobrembl HepelleHHbIMM. [loYemy 3fiemeHTapHble  4aCTMLbI
nmeloT maccy? Kak oBbicHUTL pasnvume ux macc? Tak M, HTo

perimental machines. It opens possibiliies of a planetary un-
precedented scale rarely reached in other fields of science. Exam-
ples are the Large Hadron Collider (LHC) at CERN, the Supercon-
ducting Linear Accelerator (TESLA) project in Hamburg and the new
wide-scale project of the International Linear Collider (ILC).

In the beginning, the conference was held annually in
Rochester, the USA. Since 1960, the forum has become biennidl,
being hosted in various counfries. The conferences in the USSR
were held twice in Kiev (1959 and 1970), in Dubna (1964) and Tbil-
isi (1976). Osaka (2000), Amsterdam (2002) and Beijing (2004) are
among the latest geographical locations on the forum map.

«Rochester’2006» was held in Moscow on 26 July — 2 Au-
gust 2006. It was organized by the Russian Academy of Sciences,
the RF Ministry of Education and Science the RF Federal Agency of
Science and Innovations, the RF Federal Atomic Energy Agency,
Moscow State University, and the Joint Institute for Nuclear Re-
search. It is a great honour and responsibility for those scientists
who live and work in Russia.

Physicists from above 50 countries of the world aftended the
conference. The scientific programme of ICHEP'06 was devoted to
most urgent issues in high energy physics.

Traditionally, the core topics of the programme were the
checking of the Standard Model and its expansion, modern and
future accelerators and elementary particle detectors. Special em-
phasis was laid on the latest results obtained at the operafing ele-

mentary particle accelerafors in the USA, Europe, Japan and Chi-
na, and the preparation of experiments in most modern physics at
the Large Hadron Collider (LHC) constructed at CERN.

With the LHC, physicists hope to find an experimental proof of
the supersymmeiry theory (SUSY) which is based on the idea of the
unification of all forces that effect matter — the electromagnetic,
strong, weak, and gravitational interaction. Successful results
have dlready been obfained along this line. Physicists managed
to unify two forces — the electromagnetic and weak interaction —
in one theory in 1970 which was called «electroweak». It was ex-
perimentally proved at CERN a few years later and the research
was marked by the Nobel Prize. Later, scientists succeeded in uni-
fying the electroweak theory with that of strong interaction, and
this unified concept received the title of the Standard Model.

Being indisputably one of the outstanding achievements of
thought in the 20th century, this theory has many questions unan-
swered. Why do elementary particles have mass? How can their
mass difference be explained? Are the obviously different forces
of Nature actually the manifestation of only one force? Seemingly,
there is no antimatter in the Universe left. Why? The problem of the
mass origin is the most puzzling. It is surprising that this
well-known notion is studied so little. The answer, probably, hides
in the frames of the Standard Model, in the postulate which is
called the Higgs mechanism and according to which all space is
filled with «Higgs» fields. Particles gain their masses interacting



SIBHO PA3MMYHbIE CUMbl MPUPOAbl B ASMCTBUTESbHOCTM TOSMbKO
nposeneHne ogHon cusbl? Mo-BnaMMomy, Bo BceneHHol He octa-
fock Bosblie aHTuBellecTBa. Movemy?

MpoBrema MPOUCXOXAEHWU MACCHl — Camas oBeckypaxm-
BAOLLIOA. YAMBUTENbBHO, 4TO 3TO XOPOLLO N3BECTHOE BCEM MOHATUE
TAK Masio U3y4eHo. OTBeT, BePOATHO, KpoeTcs B pamkax CtaHaapT-
HOM Mmofenu, B NOMOXeHUM, KOTOpOe HA3bIBAETCH MEXAHU3MOM
XUITCA U COrAIACHO KOTOPOMY BCE MPOCTPAHCTBO 3AMOSHEHO «XMIT-
COBCKMMM» MONAMM. YacTuLbl MproBpeTaloT CBOM MAcchl NMpu B3a-
MMOMENCTBMM € STUMW MOMAMU. XUITCOBCKOE Nosie accoLmmpyert-
€A MO KpaMHen mepe ¢ OQHOM HOBOW YACTULIEM — XMITCOBCKMM
Bo30HOM. Ecain 37T 4acTULA CyLLECTBYET, € CMOTYT OBHAPYXUTb €
nomolLbto yckoputens LHC.

Ellle ooHA He meHee MHTPUTYIOLLAS TeMa B MPOrpamme KoH-
dbepeHUMn — U3MKA HEMTPUHO, KOTOPAS NepeXMBAET CErogHs
PEBOSMOLIMOHHBIM 3TAM CBOEro PA3BUTUA, CBA3AHHDBIA C HEQABHUM
3KCMEPUMEHTASbHBIM OBHAPYXXEHWEM HEATPUHHBIX OCLIMANALIMA,
4TO 30TPArMBAET OCHOBBI HAYYHOM KAPTUHBbI MUPA. OLLYTUMbIA
nporpecc OCLUMANALIMOHHBIX  3KCMEPUMEHTOB MOopodun HOBYIO
BOSHY WHTEpeca K Moucky Be3HeMTPUHHOrO ABOMHOrO pacna-
040 — meToamKe, CocoBHOM NPOMMTL CBET HA PYHAAMEHTASbHbIE
npobsiembl NMPUPOabl HERTPUHO.

OrpomHoe BHUMAHWeE HA KOHepeHLMM Bbifo yaeneHo TaK-
e BOMpPOCAm KBAHTOBOW TEOPUM MOSA U BbIMUCAIGHWIA HA pellieT-
KaX, MATEMATUHECKMM OCMEKTAM KBOHTOBOM TeOpUM MNos U Teo-
pUM CTPYH, PU3MKe TAXENbIX MOHOB, ee COBPEMEHHOMY CTATYCY,
KBAPKOBOM MATEPUM, XECTKUM U MArKUM NpoLIeccam B KBAHTOBOM
XPOMOAMHAMMKE, PU3MKe SMEeKTPOCNABbIX B3AMMOLEACTBUR, UC-
CNefoBaHMAM HapylleHns CP-cuMmeTpUK, U3ydeHUIo pedkux
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PACMAOOB OOPOHOB, COAEPXKALLMX b-KBAPK, M MOUCKY MpOosBre-
HWIA HOBOM DU3UKM.

TeMaTUKA KOHbEpPEHLUMM HenpemeHHO OXBATLIBAET ACTPO-
UMKy U KoCMmororWio. Borblie BCero sKCMepUMEHTOB BedyLLMX
MCCNeqoBATENbCKUX LIEHTPOB MUPA CBA3AHO CEMHYAC MMEHHO C
3TOW HeyCKOPUTESbHOM TEMATUKOM, U HamBosee BnedYatnsiolne
OTKPBITUS JeNatoTCs UMeHHO Tam. C Opyro CTOPOHbI, acTpobm3m-
KO W KOCMOJTOTWS TECHO CBA3AHBI C TAKMMM pasdenamn dusmky,
kak buUsmMKa TBepdoro Tenda, sgepHas dUsMKa, GUMKA NasMmbl,
aTomHas dusmka. CerogHs UsyyeHWe 3BOSTIOLMM 3B€30 U rasak-
TUK HEBO3MOXHO 6e3 3HOHWA Toro, Kak BedeT cebs sgepHoe Be-
LLECTBO B 3KCTPEMASTbHBIX YCMOBMSAX 3BE30HBIX TEMNepdTyp v gad-
BIIEHUI, KAKOBbI CBOMCTBA OTOMHBIX fiflep, KOTopble HEBO3MOXHO
HAMTU B OKPYXAlOLLel HAC Npupode, MOCKOSbKY OHU XXUBYT ce-
KyHObl WM 0OAM CekyHAbl. [ns 3Toro NAAHUPYIOTCS U3OoLPEHHble
3KCMEPUMEHTBI, BBOOATCA B CTPOWM HOBblE MOKOMEHUS 3KCrepu-
MEHTASTbHBIX AOEePHbIX YCTAHOBOK.

B HacTosiliee Bpemsi MUPOBOM HAY4HOM OBLLECTBEHHOCTbIO
wmpoko oBcyxaaetcs paspabotka Hosoro meranpoekta XX| se-
KA — 3MeKTPOH-MO3UTPOHHOTO fIMHEMHOTO Kosnangepa, KoTo-
PbIA yXXe nosydnn oBLLenpuHATOe HA3BAHWE: MEXOYHAPOOHbIA
fMHerHbIN konnangep (ILC). Hapsagy ¢ LHC HoBbI yckopUTEnbHEIA
KOMMSIEKC CTAHET YHUKASbHBIM MHCTPYMEHTOM A8 U3y4eHWs dyH-
AGMEHTAsTbHbIX CBOMCTB MATEPMM — 3HEPIUM, MPOCTPAHCTBA U
BPEMEHW, pelleHns BOMPOCOB O MPOUCXOXAeHUM BceneHHom,
CMMETPUM 1 ACUMMETPUM B MMPE SMIEMEHTAPHBIX HaCTWL, MACCh
YACTMLL, TEMHOM MATEPUU N TEMHOW SHEPrM, CYLLECTBOBAHWS [0-
MOMHUTESNBHBIX MU3MEPEHWIA B MPOCTPAHCTBE-BPEMEHM.

with these fields. The Higgs field is associated with at least one
new particle — the Higgs boson. If this particle exists, it may be
discovered at the LHC accelerator.

Neutrino physics is one more as intriguing fopic in the confer-
ence programme. It is experiencing a revolutionary period in its
development today which is bound to the recent experimental dis-
covery of neutrino oscillations. The latter affects the fundamentals
of the scientific picture of the world. The noticeable progress in os-
cillation experiments gave rise to a new wave of interest to the
search for non-neutrino double decay, which is for the present
time the only method that can clarify fundamental problems of the
neutrino origin.

Questions of quantum field theory and laffice calculations,
mathematical aspects of quantum field theory and string theory,
heavy ion physics and its present status, quark matter, hard and
soft processes in quantum chromodynamics, physics of elec-
tfroweak interactions, CP-symmetry violation research, studies of
rare hadron decays which contain b quark, and search for new
physics manifestations were dwelt upon with special attention at
the conference.

Certainly, the themes of the conference include astrophysics
and cosmology. Most of the experiments in leading research cen-

tres are connected foday with this non-accelerator topic and most
impressive discoveries are made exactly there. On the other hand,
astrophysics and cosmology are closely related fo such domains
of physics as condensed matter physics, nuclear physics, plasma
physics, and atomic physics. It is impossible foday to study evolu-
tion of stars and galaxies without knowing how nuclear matter be-
haves in extreme conditions of star temperatures and pressure, or
properties of atomic nuclei which cannot be found in Nature as
their lifetime is only seconds or fractions of seconds. Sophisticated
experiments are planned for this purpose and experimental nu-
clear facilities of new generations are put info operation.

Today the world scientific community is widely discussing the
issue of the development of a new megaproject of the 21 st centu-
ry — the electron—positron linear collider — which has already
been conventionally fitled the International Linear Collider (ILC).
Equally with the LHC, the new accelerator complex will become a
unique instrument fo study fundamental properties of matter, i.e.,
energy, space and time, solution of the questions of the Universe
origin, symmetry and asymmetry in the elementary particle world,
particle mass, dark matter and dark energy, the existence of extra
dimensions in space-time.
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NMpecc-koHepeHUuMnA:
3KCNEepUMEeHT, Teopusa, NnpakTukKka

OwyweHusa snoxanbHocmu cobbimusa Ha nepsbllt 83210 He 6bino. [Jenosas u 8 4yemM-mo
Oaxe byOHUYHasa ammocghepa KoHgbepeHyuU. Ho — 02poMHOe Konu4yecmeo y4acmHuKos, obu-
nue doknados, HanpsxxeHHoe eHUMaHue aydumopuu, nabupuHmsi Kopudopos, cOeBUHAIOULUX
pasHoygemHbie 3a/bl napanienbHbix 3acedarull, U — nabupuHmMbl MEoPemuvecKUX nocmpoe-
HUl U 3KcriepuMeHmanbHbIx 0aHHbIX, U3 KOMOpbIX CKilalbieaemcs CO8peMeHHas KapmuHa
mupa... 30aHue PAH He npeepamunock e BasunoHckyro bawwiHio, xoms e amu OHU 30ecb cobpa-
nock bosiee MbiCaYU YHeHbIX U3 MHOSUX CmpaH Mupa, — paboyuM 513bIKOM yHacmHUKO8 KOHGe-
peryuu 6bin aHanulckul, U MmobKo nNpecc-KoOHepeHus, cocmosaeswasncs e nepebili OeHb pa-
b6ombl KOHGbepeHUuU, cpasy nocie ee OmKpbimus, cmana 8 HeKOmopoM CMbICe UCKIo-

YeHuewMm. ..

OTKpbIBasi BCTPEYY YYEHbIX C XXypHanuctamu, ee Begy-
Wwni — BUUe-Npeacenatenb oprkomuTeTa KoHgEpeHuun,
anpektop ONAN unen-koppecnonaeHT PAH A. H. CucaksiH
npeacTaBuil POCCUNCKMM W MHOCTPAHHBLIM XKypHanucram
y4aCTHUKOB npecc-koHdpepeHummn: npodeccopa K. Mampu-
HbsiHu (Otpenenne dusunkm INFN, Fenys, Mitanns), npopek-
Topa MI'Y npodeccopa B. B. Benokyposa, npegcenarenst
Komuccum no nonam n yactuuam IUPAP (C11) I. XepmeHa,
akagemuka PAH B. A. Py6akoea (AW PAH, Tpouuk), ou-
pektopa HUMAD MY npoceccopa B. U. CaspuHa, npen-
cepatens Coseta avpektopoB DESY (Fambypr, lepmaHus)

npogeccopa A. BazHepa, anpektopa NHCTUTyTa saepHon
dusnkn CO PAH akagemuka A. H. CKpuHCKO20, ONPEKTO-
pa WHctutyTa apepHbix uccnegosaHun PAH akapemuka
B. A. Mameeesa, avpekTopa VIHCTUTYTa (PU3UKM BbICOKNX

aHeprun (MekuH, Kwutain) npodeccopa Yen XeweHeza,
pykoBoauTens konnabopaumn STAR  BpykxenBeHckomn
HaumoHanbHon nabopatopum (CLWWA) T. XonnmaHa,

y4yeHoro cekpetapsi koHdepeHuun I. A. Kosnoea (OUAN,
[yGHa).

[anbHenwee TevyeHWe npecc-KkoHepeHuun onpeae-
NN BOMPOChHI >XYPHANUCTOB: a Kak OyaeT BbIMsAeTb 3a-

The Press Conference:
Experiment, Theory, Practice

At first sight, the atmosphere of the event was not at all significant. It was business-like and
even routine in some way. But it was a huge number of participants, abundance of reports, acute
attention of the audiences, labyrinths of corridors running to halls of different colours for parallel
sessions, and labyrinths of theoretical definitions and experimental data that unveil the modern
picture of the world... The building of the Russian Academy of Sciences did not turn into the Tow-
er of Babel despite more than a thousand scientists who gathered there from many countries of
the world — the working language of the Conference was English. The press conference on the

first day of the event, immediately after its opening, was the only exceptionin a way...

Opening the press conference for journalists, its discus-
sion leader Vice-Chairman of the Organizing Committee of
the Conference, JINR Director RAS Corresponding Member
A. Sissakain introduced the participants of the press confer-
ence to the Russian and foreign journalists: Professor C. Pa-
trignani (INFN, Genoa, Italy), MSU Pro-Rector Professor
V. Belokurov, Chairman of the Commission on Particles and
Fields (C11) of the International Union of Pure and Applied
Physics (IUPAP) G. Herten, RAS Academician V. Rubakov
(INP RAS), SINP MSU Deputy Director Professor V. Savrin,
Chairman of the Board of Directors at DESY Professor
A. Wagner (Hamburg, Germany), Director of the Budker In-

stitute of Nuclear Physics SD RAS Academician A. Skrin-
sky, Director of the RAS Institute for Nuclear Research
Academician V. Matveev, Director of the Institute of High En-
ergy Physics (Beijing, China) Professor Chen Hesheng,
STAR Collaboration leader from the Brookhaven National
Laboratory (USA) T. Hallman, the conference scientific sec-
retary G. Kozlov (JINR, Dubna).

The journalists’ questions set the procedure: What will
the concluding document of the Conference be like? What
are the ratios between theory and experiment? How much
will all that cost?.. The scientists tried to give full and clear




KMIOYNTENBHBIA JOKYMEHT KOHEPEHUMM, B KAKOM OTHOLLE-
HUWM HaxXOASATCS TEOPUSI U SKCMEPUMEHT, @ CKONbKO BCe 3TO
cTouT... [oHMMmas, YTo 3a STMMMU BONPOCaMM CTOAT MHTEpe-
Cbl N OXWAaHus obLlecTBa, y4yeHble MocTapanucb AaTtb
NOSHbIE U ACHbIE OTBETbI.

A. H. CKpuHcKul: ...Ha makux KoHcbepeHUUSX He npu-
HUMaemcs KaKux-mo obwux peweHul, Komopble Hocumnu
bbl xapakmep obpaujeHuUs K npasumenscmeam 1ubo K Ka-
KUM-mo Opyaum enuameibHbiM OpaaHu3aulsaM, Ho cama UH-
gopmayusi 0 MOM, KaK rpowlnia KoHgepeHyus, Kakue 8o-
11POChI OKa3aaucCh Haubonee 8axHbIMU, UeHMpanbHbIMU, —
bydem GosedeHa do Komuccuu no yacmuyam u nonsam Me-
XOyHapodHO20 coro3a yucmoll u npukiadHol pusuxu U dpy-
aux aemopumemHbiX MeXO0yYHapOOHbIX U HaUlUOHalbHbiX
opaaHu3sauull. [nasHas yenb KoHgpepeHUuU — npexde ace-
20 e3aumodelicmaue ee yyacmHuUKos, 0bMeH UHgopmalu-
el u waau 1o ebipabomke No3uULUll KaK pasiuyHbiX opaaHu-
3ayuli, mak u omoenbHbIX yYeHbIX 110 gofpocam bydyuieao
amoti obnacmu Hayku. Mbi domxHbl obcydume, Kak eli pas-
eueambCs, Kakue 80npochl Haubonee ocmpble U 8axHble,
repcriekmueHble U KaKk Ux amakosamsb € 1o3Uluu, mak cKa-
3amb, mexHuJeckol, MameMmamuyeckol... Tym ecmb ma-
Kol eaxHbill momeHm. Celivac & Poccuu aomoeumcs npo-
epamma o ¢hu3uKe sneMeHmapHbiX Yacmuy, o Usy4yeHuro
pyHOameHmanbHbIX ceolicme Mamepuu, U Mamepuaibl
3motl KoHbepeHUuU nomMoaym HaM, C Yy4emoMm peailbHO-
cmel Hawel Xu3Hu, onpedenumscs, Kak amy npospammy
dopabomamp U npusecmu & pabodee COCMOSIHUE.
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A. H. CucaksiH: Xo4yy obpamumb ealle 8HUMaHUe Ha
mo, Ymo ama KoHgepeHyus ernepsbie npoxodum & Mockee,
a mpudyamp nem Hazad oHa npogodunacb Ha meppumo-
puu bbisuiezo Cogemckoeo Coiosa, 8 Toéunucu. 3amem 6bin
mpydHbil nepuod, koeda smu nNpecmuXxHble KOHepeHUUU
110 pa3HbIM NpuUYUHam Kak 6b1 06xo00uu Hall peauoH. Y1 mo,
4Ymo ce2o00HSA Mbl C HauwluMU Konneesamu cobpanuck & Mo-
cKee, — He crnydalHo. Omo delicmeumenebHo ceudemerb-
cmayem o mom ebidarowjemcsl eknade, komopbili poccull-
CKUe Qu3uKu, ydeHble cmpaH-yyacmuuy, OVSU eHocsam e
3mom mupoeoll npouecc. ¥ Mbi 04eHb paccyumbieacM Ha
mo, ymo Poyecmepckas KoHbepeHUus nodcKaxem 20cy-
OapcmeeHHbIM dessmenaM, 4mo 3mo HanpasneHue OOmKHO
aKmUueHo pa3ssueambcs 6 yucne Haubornee npuopumemHbix
Hay4HbIX Hanpaenerutl, 8 mom Jucne e Poccuu.

MeranpoekTtbl XXI| Beka

A. H. CkpuHckul: Celivac e LIEPH sakanHuyusaemcs
coslaHue nepsoeo, Mo cymu Oena, en0banbHO20 POeK-
ma — LHC, 8 komopom yyacmeyrom ece eedyujue cmpaHbl
¢ 00CmMamoYHO 8bICOKUM HayYHO-MeEeXHUYECKUM nTomeHyla
nom u mpaduyuamu uccnedosaHuli 8 smoli obnacmu HayKu,
Hes3aeucuMo om Mogo, A6NFMCs U OHU YieHamu amoll
egponelickol opaaHusayuu, — amo u CLUA, u Poccus, Fno-
Hus, Kumadl, VIndus... Cama ro cebe sma ycmaHoeKa e -
emcs 6onbluuM Wwazom aeneped no momy npedesny sHepaud,
Komopsblli 6ydem docmuaHym. Omo cyuiecmeeHHoe, 8 He-

answers as they understood that these questions reflected
vital interests and expectations of the public.

A. Skrinsky: ...The conferences of this type do not
adopt general resolutions which could possess features of
an Appeal to governments or any other influential organiza-
tions, but the information on the results of the Conference
and its most important key issues will be forwarded to the
Commission on Particles and Fields of the International
Union of Pure and Applied Physics and other prestigious in-
ternational and national structures. The main purpose of the
Conference s, primarily, cooperation of the participants, ex-
change of information, and efforts to work out approaches by
different organizations, as well as by separate scientists, on
the aspects of the future of this field of science. We must dis-
cuss the ways of its development, which issues are most ur-
gent and far-reaching, and how to tackle them from the tech-
nical, mathematical, so to say, point of view... There is one
very important aspect here. A programme on elementary
particle physics to study fundamental properties of matter is
now under way in Russia, and the proceedings of this Con-
ference will help us to determine which programme to elabo-
rate and bring into commission, taking into account modern
tendencies.

A. Sissakian: | would like to attract your attention to the
fact that this Conference is held in Moscow for the first time.

Thirty years ago it was held in the territory of the former Sovi-
et Union, in Tbilisi. There were hard times when for various
reasons these prestigious conferences avoided our region.
And it is not by chance that today we meet with our col-
leagues in Moscow. It does demonstrate the outstanding
contribution made by Russian physicists, scientists from
JINR Member States to the world science. And we strongly
hope that the Rochester Conference will show our politicians
that this trend of science should be actively developed
among high-priority branches of research, including those in
Russia.

Megaprojects of the 21st century

A. Skrinsky: At present, the development of the first re-
ally global project, the LHC, is reaching the finish line at
CERN. All leading countries with sufficiently high scientif-
ic-technical potential and traditions of research in this field of
science are taking part in it, irrespective of whether they are
members of this European centre or not. These are the USA,
Russia, Japan, China, India... The facility itself is a break-
through in the energy range to be achieved. It is remarkable
progress, several times further in achievable energies, parti-
cle masses which can be produced at this colliderin the colli-
sion process with double-clashing beams. The work to de-



CKOJIbKO pas, npodsuxeHue no OOCMUXUMbBIM SHepausaMm,
maccam Yacmuy, Komopbie Mo2ym 0bpa3o8ebieambCs 8 po-
yecce coydapeHull 8CMPeYHbIX y4YKO8 MPOMOHO8 Ha 3MOoM
konnatidepe. Eeo paspabomxa Hayanacb o4eHb agHo, Npu-
MmepHo 20 nem Hasad, u eom mernepb sma ycmaHoaka 6nus-
Ka K momy, ymobbl yxe & KoHUe 2007 2. damb ecmpeyHbie
nyyku, a e 2008 2. 6ydem nepeas UHopMaLus o pesyibma-
max uccnedosarull & smoli Hogol obnacmu sHepaul. Omo
npexde eceao MPOMOH-NPOMOHHas MalluHa, Xoms ecmb U
f0epHasa yacme.

Ho dns nonHozo usydyeHus smol obnacmu sHepaull
mpebyromcs He monbKO cullbHO 83aumodelicmeyouiue Jya-
Cmuubl — MPOMOHbI UAu fi0pa, HO U 8CMPEYHbIe MydKU
3/16KMpPOHO8 U 03UMPOHO8. Takas ycmaHoeKa yxe dagHo
pa3pabambigaemcs 80 MHO2UX 1abopamopusix, U Mbi Moxe
(nmeeTtcs B Bugy UAD CO PAH. — lpumey. ped.) npuHuma-
U ydacmue 8 pa3sumuu 3moao HarpasneHus, Ho Haubonb-
wuli eknad eHecna nabopamopus DESY & lepmaruu. U
316KMpPOH-No3umpoHHbIl konnalidep (ILC) domxeH 6bimb
ewe bonbwel cmeneHu obwemupossiM npoekmom. KoHey-
HO, 3mo 0080/1bHO dopoeas MauliHa — HECKOMbKO MUINU-
apdoe donnapos, u dnsa ee cosdanHus mpebyemcsa Hemano
epeMeHU U yeunull: euje Heckonbko nem yitidem Ha dopa-
60mMKy MEXHUYEeCKUX, MeXHON02UYECKUX, HayYHbIX 80Mpo-
cos. K momy epemeHu nepabie daHHble & smoli obnacmu
SHepaul 6ydym nony4YyeHbl ¢ MOMOWbio adpoHHO20 Konnal-
Oepa e LIEPH. Omo nomoxem ymo4yHumse 3adadu, Komopble
npedcmoum pewiams. Boobuwe, amu MawuHb! 6ydym pabo-
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mamb napannenbHo, dononHas Opyes Opyea. [Jo okoHYa-
menbHoe2o peuleHuUs: 2de, KaK, 8 KakuxX opaaHu3altOHHbIX
opmax cmpoumb smy ycmaHoeky, — dopoea OnuHHas.
Lymaro, decamb nem — amo onmumMaibHbil CPOK, a Momom
Hacmynum anoxa «cbopa ypoxasny C 31eKmMpPOH-Mo3UMpPOH-
Hoeo konnatidepa ILC.

3pecb o4eHb kcTaTv Anst Hac (ans JyGHel) npo3Byyan
kommeHTapuin A. H. CncaksgHa, 4To Hapsgy c AnoHwen,
CLUA, EBponoin paccmaTpuBaeTcs BapuaHT pacnonoXeHus
aToro konnavigepa u B [lybHe, HO HE3AaBMCUMO OT OKOH4a-
TENbHOrO PELLEHWS], Te ero pa3MecTuTb, B €ro co3aaHum oy-
OyT yyacTBoBaTh yyeHble 1 [ybHbl, 1 HoBocubupcka, n Mo-
CKBbl.

OupekTop yxe ynomaHytoro A. H. CKpMHCKUM Hemel-
Koro uccnegoBatenbckoro uUeHTpa DESY npodeccop
A. Ba2Hep [ononHun pacckas poCCUMNCKOro Konmnern CBovmM
BMAEHMEM 0COOEHHOCTEN 3TOr0 MeranpoekTa.

OHeprumn, macchbl, pasmMepbl

B oTBeT Ha npocbby XypHaNMcToB 06bACHUTDL, YTO Ta-
koe CtaHaapTHas mofgenb, Ha JOCTYMHOM YPOBHe, akade-
MUk B. A. Py6akoe (4epe3 HECKOMNbKO AHEN eMy NpeacTosi-
N0 BbICTYMUTb Ha KOH(PepeHLMM C 3aKMnYnTENbHBIM, NTOTO-
BbIM JOKIafAoM) nocraparncs u3bexarb HenpuBbIYHbIX A4S
HeMnoCBALLEHHbIX TEPMUHOB...

velop it started very long ago, about 20 years ago, how this
facility has nearly been finished to produce colliding beams
by the end of 2007. In 2008 we expect to obtain first data on
the research in this new energy range. The collideris mainly
a proton—proton machine, but it also has a nuclear part.

Nevertheless, to study this range of energies in full we
need not only strongly interacting particles — protons or nu-
clei, but also colliding beams of electrons and positrons. The
facility of the same type has already been under develop-
mentin many laboratories; we also (meaning the Institute of
Nuclear Physics of the Siberian Department of the Russian
Academy of Sciences. — Editorial comments) have taken
partin the developmentofthis trend but the DESY laboratory
in Germany has most contributedto the process. In this way,
the electron—positron collider (ILC) must be a global project
evento a greaterextent. Of course, this machineis rather ex-
pensive — it costs several billion dollars; it takes much time
and effort to construct it: it will take a few more years to up-
date technical, technological and scientific issues. By that
time, the first data in this energy range will have been ob-
tained with the hadron collider at CERN. They will help to
specify the tasks to be solved. Actually, these two facilities
will work in parallel, being mutually complementary But the
road to the final decision is very long, concerning the place,
methods and organizational approaches of constructing this

machine. | think a term of ten years will be the most reason-
able, and then the time to «gather in the harvest» from the
electron—positron collider ILC will come.

A. Sissakian remarked here very appropriately that, to-
gether with Japan, the USA and Europe, Dubna is also re-
garded as a possible place for the collider construction. But
the final decision where to build the machine will by no
means affect the participation of scientists from Dubna, as
well as from Novosibirsk and Moscow, in the project develop-
ment.

Following his Russian colleague, Director of the Ger-
man research centre DESY Professor A. Wagner spoke
about his ideas on the peculiarities of this megaproject.

Energies, masses, dimensions

Academician V. Rubakov, who was to make the con-
cluding report on the final day of the Conference, explained
to the journalists what the Standard Model is, trying to avoid
specific terminology:

— The Standard Model is a rather generalized term; it
sounds too «down to earth». In fact, it is a theory that de-
scribes all the microworld physics according to particle ener-
gies, respectively, and scales of distances accessible for re-




— CmaHdapmHasa modeftb — 3mo 0080/1bHO YC108HOe
HaseaHue, OHO 38yYUM HECKONbKO Npu3eMieHHo. Ha camom
Oene 3mo meopus, Komopas ornuchieaen 6cto QUIUKY MU-
Kpomupa 1o SHepausMm Jyacmulj, CoOOmeemcmeeHHo, U o
Macwmabam paccmoaHul, docmynHbiM ce200Hs Ona usy-
yeHusa. Peub udem o macuwimabax paccmosiHull, 8 mbicady
pa3 MeHbWUX pasMmepa NpomoHa. Tak Ymo MoHAMHO, O Ka-
Kux Mmacuumabax udem peyb.

Umo makoe mukpomup? MoxHO ycrnoeHoO ckaszamp —
amo odHa mbicsiyYHas paamepa s0pa. Tak eom, CmaHOapm-
Has modesib — docmamoyHo fIpocmas meopus, 8 CMbicie
MIPUHYUNo8, Komopble 8 Hell 3aoXeHbl, U oHa yousumenb-
HbIM 06pa3oM ofnuchieaem 6ce, 4mMo poucxoodum Ha maKux
Manbix paccmosHuax. He ocmaraenusascb nodpobHo,
MOXHO CKa3amb, 4Ymo 5mo, ¢ 00HOU cmopoHbl, docmamoy-
HO Kpacusas meopus, ¢ Opyeoll cCmopOHbi, OHa Ype3sebiyall-
HO ycrieulHa ¢ MOYKU 3peHus akcriepumerma. [paeda, mo-
Xem Obimb, Ha sMoli KOHepeHUUU Mbl Y3HaeM 4Ymo-Hu-
b6ydb Hosoe. Ecnu 6bl noseunucb Kakue-mo 0OaHHble,
Komopble nompebosanu bbl nepecMompa Unu ebixoda 3a
npedensbi CmaHdapmHol modenu, amo 6bino 6bl 04YeHb
UHMEPECHO.

C Opyaoli cmopoHbl, MOXHO 8rofnHe 0OHO3HaYHO
ymeepx0amb, 4mo psd fseneHul, 0 KOmMOopbIX 8 1epeyto oJe-
pebb Mbi y3Haem u3 HabnodeHus BceneHHol, eogopsim O
HenonHome CmarHOapmHol modenu. Peub udem o mom,
4ymo 80 BceneHHOU ecmb Yacmulibl, maK Ha3bleaemas mem-
Has Mamepus, KomopbiM Hem mecma e smoti CmaHOapm-
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Hol modenu. Ymo amo 3a Yacmuuabl, NoKa HeusgecmHo. Ho
ecmb euje MHo20 coobpaxeHul, komopble ceudemerb-
cmayrom o momM, Ymo Ha cnedyroujem macwmabe sHepaull
(Ha nopsi0oK MeHbWwe paccmoaHus, Ha nopadok bonbuie
3Hepeus), no-euOUMOMY, NpUdemcs CyuieCmeeHHo pactliu-
pumpb npedcmasneHus o c¢usuke Mukpomupa, u CmaH-
OapmHas modenb bydem monbKo Yacmbio nonHol Kapmu-
Hbl. V1 @ amom cmbicne y ecex Hac bonbuiue Hadexdbl Ha
LHC, u, koHe4YHo, Mbi x0eM nepeabix pesysibmamos ¢ smoll
MalUHbI.

Cyuwjecmesyroujue 8 KOCMoNoauu yKasaHus Ha MemMHYo
Mamepuio caudemeinbCmeyrom monbko 06 00HOM acriekme
¢usuku, komopsnll, Hadeemcs, bydem NPosiCHeH Ha amux
HO8bIX MauluHax. Ho amo Oaneko He ecst Hosas ¢hu3uka, da-
718KO He ece HO8ble Yacmuubl, HO8ble A8MEHUS, KOmMOopbie
6ydym omkpbimbl Ha Hux. [omxeH nposeumbscs uenbil
rnacm Hosbix fieneHud.

Tenepb 0 coomHouweHuU Mex0y meopuell U 3Kkcrnepu-
meHmom. KoHeyHo, meopemuku He cudam croxa pyku.
ecmb yenblil pad aunomes 0 MoM, 4mo 3mo Moxem 6bimb
3a Qusuka. Ecmp ecsakue cnoea, HazsaHus, HO 51 He b6ydy ux
1IPOU3HOCUMb, 3MO YXKe MepMUHONoaus, HO ecmb Yenbill
psd@ eunomes, Komopble Opya dpyay npomusopedyam, U
ecmb MHO20 pa3Hbix 832115008, YMo Xe fpoucxodum Ha
3MOM HOBOM ypoeHe sHepaull, Ha 3moM Macuimabe pac-
cmosHul. KoHeyHo, ecmb pasHbie npedckasaHus, Komopbie
Oarom Hekomopble UeneyKasaHus 0N skcrepumeHma. OKc-
nepumeHmamopbi 6yOym npucMampueambsCs K 9mum aumno-

search. The point at issue is the distance scale a thousand
times less than the size of the proton. It is obviously clear
what scales are under discussion.

What is the microworld? Generally, it is one thousandth
of the nucleus size. Thus, the Standard Model is an unso-
phisticated theory concerning the basics, and it describes in
a miraculous way everything that happens at such small dis-
tances. Speaking briefly, it may be asserted that, on the one
hand, it is quite a beautiful theory; on the other hand, it is ex-
tremely successful from the experimental point of view. Nev-
ertheless, we may learn something new at this Conference.
If some data appeared that would demand reconsidering or
research beyond the Standard Model, it would be very in-
triguing.

However, it may be unambiguously affirmedthat a num-
ber of phenomena which we observe in the Universe show
that the Standard Model is incomplete. There are particlesin
the Universe, the so-called dark matter, which cannot be ex-
plained by the SM of today. We do not know so far what
these patrticles are like. And a lot of views indicate that at the
next energy scale (the distance one order less, the energy
one order higher) we will probably have to liberalize essen-
tially our ideas in the microworld physics, and the Standard
Model will be only a part of the full picture. In this aspect, we

all have great expectations ofthe LHC and, of course, we are
anxious to get the first results from this machine.

The existing indications of the dark matterin cosmology
touch upon only one aspect in physics which we hope will be
made clear at these new facilities. Butitis far from all the new
physics and by no means all the new particles and new phe-
nomena that will be discovered at these machines. A whole
bank of new phenomena must come into our vision.

Now, a few words about the proportions between theory
and experiment. Evidently, physicists do not «sit twiddling
their thumbs». There are a number of hypotheses on what
kind of physics it could be. There are different words and ti-
tles but | will not pronounce them as it is terminology; there
are a number of hypotheses which contradict each other,
and there are miscellaneous views on the questions of what
happensin this new energy range and at this distance scale.
Obviously, there are various predictions which open up pur-
poses for the experiment. Experimenters will examine these
hypotheses and search for specific signs which will corre-
spondto one or another hypothesis, but today the situation is
different if we compare it with that of about thirty years ago
when experimenters could make «scheduled» discoveries.
Many discoveries in particle physics were «plannedy. Theo-
reticians predicted something and expetimenters success-
fully confirmed their predictions. Today the situation is ab-



me3am U UcKamb KOHKPemHbie cuaHalbi, Komopble coom-
gemcmeyrom Kakol-nubo us smux aurnomes, Ho ce2o0Hs Cu-
myauyus Hog8as o cpasHeHUo ¢ rpedbiOyWUMuU, HagepHoe,
mpudyameto 200amu, Koada aKcrepumeHmamops! denanu
crnaHuposaHHbie omkpsimus. MHoaue omkpbimus 8 ¢pu3su-
Ke yacmuy, 6blu 3annaHupoeaHbl. Teopemuku 4mo-mo
npedckasbieainu, sKCrepuMeHmamopbi 61azonony4yHo noo-
meepxdanu smu npedckasaHus. Ceao0Ha cumyayus co-
8epweHHo uHas. Ymo umeHHo 6ydem HalibeHo Ha LHC u e
OanbHeliviem 6ydem npPoICcHEHO Ha NuHelHoM Konnalde-
pe — cea00Hs He e03bMemcs ckazamb HUKmo. To ecmb
3Mo Hacmoswas meppa UHKOgHUma. ¥ 3mo, KOHEYHO,
OYeHb yeneKamerbHbil MOMEHM.

O Hayke m obwecTBe

Mpodeccop T. XonnmaH 13 BpykxenBeHCKOW Haumo-
HanbHow na6opatopumn (CLUA), pykoBoguTenb mMpoekTa
STAR, B KOTOPOM MPYHMMAKOT aKTUBHOE yvactue PU3NKu
[y6Hbl n apyrux nabopaTtopuii, Bbipa3un abcontoTHoe co-
rmacue c akageMukoMm B. A. Py6akoBbIM B TOM, YTO pe3yrb-
TaTbl, MONYyYEHHbIE NPU HOBbIX YPE3BbLIYANHO BbICOKUX SHEP-
TMaX, He TOMbKO OOIMKHbI NOATBEPAUTH TEOPUIO, HO MOTYT
NpenogHecT! COBEPLUEHHO HEOXWAAHHbIE pesynbraThbl.
W npu atom, nmes B BMAY CNELYOLMIA BONPOC XypHanu-
CTOB: @ CKOMbKO 3TO CTOUT, — OTBETUN TakK:

— C mouku 3peHus chuHaHcog — da, 3mo oyeHb dopo-
aue IPoeKkmbl, HO C MOYKU 3PEHUS pacliupeHus eparHuly, Ha-
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wieao rno3Harus mupa — 3o coeceM He 8biCoKas riama.
Pasee MOXHO nodcyumamp, CKOIbKO cmoum npoepecc,
CKOJIbKO CMoAm 3HaHUA, pa3ee MOXHO OeHbeaMu U3Me-
pumb nobo3HamensHoCMb, Komopas eedem K cosepuieH-
cmeosaHuro Yernoeedeckol yusunuzayuu?

B passutue atoui Tembl A. H. CucaksiH, B. A. Mamee-
ea, 0ObIrpaB M3BECTHOE M3peYeHre akagemmka ApuMoBY-
ya, 4YTO Hayka — 3TO CPEACTBO YAOBETBOPEHUS JINYHOIO
No6OMbITCTBA YYEHbIX 3@ rOCYAAPCTBEHHbIN CYET, MPUBENM
MHOTOYMCIIEHHbIE MPUMEPbI MPUMEHEHUS AOCTKEHUIA PyH-
[aMeHTarnbHbIX HAayK B NPaKTUYECKOW OEATENBHOCTU, MEAM-
UWHe, 30paBOOXpPaHEHUM, pPasBUTUM CPeacTB MacCOBbIX
KOMMYHUKauUMn. IMeHHO UeHTpbl dyHOaMEHTaNbHON Hayku
B Poccnm — Hoocunbupck, [lybHa, YepHoronoBka — cTaHo-
BATCSI CErofHsi LleHTpamMy MHHOBALMOHHOIO pa3BuTUs, nep-
BbIMW TOYKaMWU pPOCTa MHHOBALMOHHOW SKOHOMWUKM. «OgHO
TONbKO OTKpbITME MakcBenna, — gobasun npopektop MY
npogeccop B. B. besiokypoeg, — NokpbIBaeT BCe 3aTparthbl
Ha pa3BuTue Haykmn». OH Takke obpaTun BHUMaHWe Ha Kon-
NEKTUBHbIN NPOLIECC NO3HaHUA, Ha HeobxoauMOCTb Hepas-
PbIBHOW CBSI31 MOKOMEHWI, pa3BUTUS Hay4HbIX LIKONM. «MH-
TennekTyanbHbIM pocT, — 3ametun gupektop HAMAD My
npodgeccop B. U. CagpuH, — 3HAYNTENBHO BaKHee mMaTe-
puanbHOro (XOTa CerogHsi MHorne obrnevYeHHble BNacTbio C
3TUM He cormacsaTcs), U NoAAepXKKka rocy4apCTBOM HayKu
JOMKHa o3HavaTb B MEpBY oyepenb NoAOEpKKY Hay4YHON
monogexu». OH npvBen npuMep yyacTus CTYyAEHTOB WU

solutely different. No one today will take the liberty to say
what exactly will be found at the LHC and further clarified at
the International Linear Collider. In other words, it is a real
Terra Incognita. And this is very fascinating indeed.

On science and society

Professor T. Hallman from the Brookhaven National
Laboratory (USA), spokesperson for the STAR project,
where physicists from Dubna and other laboratories work ac-
tively, totally agreed with Academician V. Rubakov that the
results obtained at new very high energies may not only con-
firm the theory but be absolutely unexpected ones. And for
all that, keeping in mind the question of the journalists «How
much is this?» he said the following:

— From the financial point of view — yes, these are very
expensive projects, but in the aspect of broadening our
knowledge aboutthe worlditis notin the least a high price. Is
it possible to calculate how much the progress is, how much
our knowledge is, can we estimate in money inquisitiveness
which leads to the perfection of the human civilization?

Continuing the theme of the discussion, A. Sissakian,
V. Matveev remembered the famous joke by Academician

Artsimovich, who said that science is a way to satisfy one’s
curiosity at the expenses of the government, and gave nu-
merous examples about the application of achievements in
fundamental science in practical activities, medicine, public
health, and mass media. The centres of fundamental sci-
ence in Russia — Novosibirsk, Dubna, Chernogolovka — in-
deed become today the centres of innovation development,
the starting points of the growth of the innovation economy.
Only one discovery by Maxwell, added Pro-Rector of MSU
V. Belokurov, covers all expenses for the development of
science. He also pointed out that the cognition is a coopera-
tive process, and the ties that connect generations should be
inseparable while scientific schools develop. Intellectual
progress, marked Deputy Director of SINP MSU Professor
V. Savrin, is much more important than the material one
(though many people in authority circles will disagree), and
the support of science by the government must imply above
all the support of young scientists. As an example, he spoke
about the participation of students and postgraduates, young
staff members of SINP MSU in largest particle physics pro-
jects. And their efforts are very successful, which is demon-
strated in their poster presentations at the Conference in
Moscow. CERN also has specialized programmes for the
youth, the centre provides grants for young researchers.




acnvpaHToB, MOMNOAbIX HAay4HbIX coTpyaHuKoB HANAD MI'Y
B KpYMHENLINX NpoeKTax no unsmke YacTuL, — 1 yCreLHoro
yyacTus, 0 YeM CBUAETeNbCTBOBANM UX NOCTEPhI, NpeacTa-
BrneHHble Ha KoHdepeHunn B Mockee. N B LIEPH ecTb cne-
umarnbHble MONOAEXHbIE NMPOrpamMmbl, BbIAENSIOTCA rPaHThbI
ONst MONoAbIX.

Oupektop UHcTUTyTa bmaukn Bbicokux aHeprun (Me-
kvH, Kntan) npoceccop Yern Xewene: [jng Hac ydacmue &
3motl KOHhepeHUuUU Ype3sbidaliHo MonesHo, U & nepeyio
o4yepedb Mbl paccMampueaeM 3mom hopyM KaK cmumyi
ona npodomkeHus mpaduyuoHHozso compydHuyecmea ¢
pocculicKumu y4eHbIMuU, Komopoe 0aumcsa MHo20 nem. Ha-
nomHro, ymo Kumatickaa HapoOHas Pecrniybnuka 6bina 00-
HUM u3 2ocydapcme-yypedumenell OIS, u e nocnedHue
200b! Hawie compyOHUYECM 80 3HaYUMenbHO pactiupunocs,
0COBeHHO 8 obnacmu uU3UKU Yacmuy, Kak meopemuye-
cKol, maK u sKkcriepuMeHmainbHol. Y Hac ecmb obujue rnpo-
ekmbl He monbko ¢ OV, Ho u ¢ Kypyamosckum uHecmumy-
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mom, Opyeumu pocculickumu Hay4HbiMu yeHmpamu. Mo-
cKkoackull HayyHblll ¢hopym criocobecmeyem YyKpenneHuo
3MUX KOHMakmos.

Mpodeccop K. MampuHbssHu (OToeneHue uankn
INFN, lenys, Utanusa): na meHs Poccus — cmpaHa eenu-
KUX YYeHbIx, ocHogamernel ebldarowjuxcs wkon ¢pyHdameH-
manbHol Hayku. Ha amol koHepeHUuu g pada euwe pas
y6edumbcsa & MOM, HaCKO/bKO 8enuK 8Kad ux yYeHUKos,
CO8peMeHHbIX POCCULICKUX Y4YeHbIX, 8 paszsumue hU3UKU
8bICOKUX SHepaull. Hecmomps Ha mpyOHble epeMeHa & co-
epemeHHol Poccuu, yecunusamu amux modell Hayka ce200H#
He cmoum Ha mecme. MeHs ceasbigaem C pPOCCULCKUMU
Konneaamu He MmosbKo mpaduyUoHHOe HaydHoe compyOHU-
yecmeo 1o pady NPoekmoe — 5 cytmaro cebs 8 HeKOmMopom
cMbicne obs3aHHol Poccuu ceoum obpaszogaHuem, nomomy
ymo yqunack husuke o y4yebHuKy flaHday.

Mamepuan nodeomosun E. MonyaHoe

Director of the Institute of High Energy Physics (Beijing,
China) Professor Chen Hesheng: It is very useful for us to
participate in the Conference. First of all, we regard this fo-
rum as a stimulus to continue the traditional cooperation with
Russian scientists, which has had many years of its history. |
would like to remind you that the People’s Republic of China
was among the founder states of JINR, and our cooperation
has largely broadened in recent years, especially, in particle
physics, both theoretical and experimental. We have joint
projects not only with JINR but also with the Kurchatov Insti-
tute and other Russian scientific centres. The Moscow scien-
tific forum facilitated the process of making these contacts
stronger.

Professor C. Patrignani (INFN Physics Department of
Genoa, ltaly): For me, Russiais the country of renowned sci-
entists, founders of outstanding schools of fundamental sci-
ence. | was very glad to see once again at this Conference
that the contribution made by their disciples, modern
Russian scientists, to the progress of high energy physicsis
very large. Despite hard times in Russia today, these re-
searchers continue to develop science. | am not only con-
nected with Russian colleagues in scientific cooperationin a
number of projects — | consider myselfin a way being oblig-
edto Russiafor my education because | studied physics with
the book by Landau.

Prepared by E. Molchanov
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BcTpeumn ¢ yyactTHuKamMmm KoHdepeHUuumn

Bonpoc npodeccopy H. M. Lymetiko, anpektopy Ha-
LIMOHanNbHOro LeHTpa dur3nky BbICOKMX aHeprun (benopyc-
cus):

— Ymo, Ha eaw 63251510, npuHecs1a ama KOH(hepeH-
yusi muposomy coobuwecmey ¢hu3ukKoe U, 8 YaCmMHO-
cmu, sawum Kosinezam 8 Benopyccuu?

— B nepsyto ouepedpb, smo Hogeliwasn UHgopmalus o
cocmosaruu ¢usuku yacmuy,. OueHb CUNbHOE MpPodsuUxe-
Hue, Ha Mol 832140, nNpousow1o no KpalHel mepe & deyx
obnacmax. 3mo mak HasblgaeMas B-¢pusuxa u goobuje pu-
3UKa msxenbix Keapkos. VI HelimpuHHas ¢busuka. 3mo He
ciyyaliHo — 306Chb akmugHO 8e0ymcs KCrIepUuMeHmbl, o-
A8UNUCH HO8ble BemeKkmopbl, U pesynbmambl He 3acmasu-
nu cebs xdamep.

UYmo kacaemcs c¢pusuxkos benopyccuu, mo 8ns Hac, &
omecymemeue cobcmesHHbIX 60NbUIUX YCMaHO8OK (51 UMeio
8 suly ycKkopumefiu, amoMHble peakmopbl), — 3mo chakmu-
YecKku eQUHCMeeHHas peallbHas 803MOXHOCMb, COBMEC-
HO ¢ Hawumu konneaamu us OVISEV, pocculickux HayYHbix
UeHmMpos, U He mMofibKO POCCULICKUX, NOAy4YUmb U3 epabix
ycm Hoeyio uHghopMauuio, noobwambcsa ¢ Konnesamu co
ecezo Mupa. [Oe elje ecmpemuuib hU3UKO8 Pa3HO20 1po-
unsa, ede euwle MOXHO 06cyOumb nNpakmuyecku mobol eo-
npoc, Kacarowulca Hawel obnacmu ¢u3UKU, Kak co cmo-
POHbI 3KCNIepUMEeHMa, mak U CO CIMOPOHbI meopuu?

U euwje 5 xomen 6bl 3amMpOHYyMb OpaaHu3ayuio KOHpe-
peryuu. YicknodumenbHo, Ha Mol e32na08, ydayHo, Ymo no-
nosuHa epemeHu bbina ydeneHa pabome napannenbHbIX
ceccull 1o HarnpaeneHUsaM, a emopas MoJo8UHa — MObKO
nneHapHbiM 3acedaHuam ¢ ob3opamu, ¢ o0bobujeHuUaMU.
3Omo daem 803MOXHOCMb, C 0OHOU CMOPOHbI, NONYYUMb
npedcmasneHue o Kakux-mo 0emarnsx, Komopbie 0ObiYHO
obcyxdaromea Ha CeKUUOHHbIX 3acedaHusax, u cdenamb
0606ueHuUs Ha nneHapHbix. MHe kaxemcs, 4mo opaKoMu-
mem O4YeHb XOPOWO MOCMPOUS MaKuM 0bpa3oM Hay4YHyHo
npoepammy. Bnewamnsem nodbop kak doknadyuxkos, mak u
npedcedamernell 3acedaHull. TexHuuyeckoe obecrieyeHue
moxe, Ha Mol 8321150, npakmuyecku 6e3ynpedyHo. [ymaio,
ymo npoweduias KOHChepeHUUs Sensemcs Cyu,ecmeeH-
HbIM WaaoMm 8reped He MOMIbKO C MOYKU 3PEHUS Hay4YHbIX
docmuxeHull 8 MO3HaHUU CMPyKmypbl Mamepuu, HO U
C MOYKU 3PEHUS opeaaHu3ayuu U yposHs Kynbmypbl obuie-
HUS QOU3UKO8, KaK NMpocheccuoHanbHo20, maK U Yyernoseye-
CKOeo...

Brniewamnsiem akmusHoe yyacmue 601buUio20 Konuye-
cmea Monodbix ¢hu3uKos. Oma nponopuus Cyuw,ecmeeHHo
uameHunace. ¥1 samo ompadHo — mak xe, Kak U mo, Ymo Mbi
30echb ecto «cmapyto aeapduioy eudum. V1 padyemcs, ymo
ecmb eue Mopox & MoPoXosHUUAX. ..

Interviews with the Conference Participants

Professor N. Shumeiko, Director of the National Centre
for High Energy Physics (Belarus) was asked:

— What, in your opinion, has this Conference pro-
vided to the world community of physicists and, in par-
ticular, to your colleagues in Belarus?

— Firstly, itis the latestinformation on the status of parti-
cle physics. A breakthrough, to my mind, has been made in
at least two fields. It is the so-called B-physics and heavy
quark physicsin general. As well as neutrino physics. It is not
by chance — experiments are being conducted actively, new
detectors have been produced, and new results have not
hesitated to come.

For physicists from Belarusitis the only real opportunity,
together with our colleagues from JINR and other Russian
scientific centres, and not only Russian, to get the informa-
tion at first hand and meet with physicists from the whole
world, as we in Belarus do not have large installations, |
mean accelerators and nuclear reactors. Where else would
you come across physicists of various speciality, discuss
practically any question in our field of physics, from both the
experimental and theoretical point of view?

/ would like to say a few words about the organization of
the Conference. It is most advantageous, to my mind, that
half of the time was devoted to parallel sessions on trends

and the second half was given only to plenary meetings with
reviews and generalizations. It makes it possible, on the one
hand, to learn some details which are usually discussed at
section meetings and summarize ideas at the plenary meet-
ings. | think that the Organizing Committee has worked out
the scientific programme in a petrfect manner. The selection
of speakers and co-chairmenis impressive. Hardware is ab-
solutely perfect, to my mind. | believe the Conference is an
important advance not only from the point of view of scientific
achievements in our cognition of the structure of matter but
also in its organization and the professional and human level
of contacts among physicists. ..

[ am very much impressed by a large number of young
physicists — active participants of the event. This ratio has
changed greatly. Itis very gratifying— as well as that we see
here all the «old guard». We are glad that we're still going
strong, aren’t we?

And finally, | wouldlike to profit by the occasion and note
animmense contribution of the Joint Institute to the organiza-
tion of the Conference. The financial and intellectual contri-
bution of the Institute to this Conference was very well de-
signed, and | think these efforts reflect the role of JINR in the
scientific community of Russia and in the world in physics re-
search. Hardware was totally the responsibility of the Joint




Y nocnedHee, ymo a xomen 6bl oOMmMemume, NONb3yACh
npedocmaeneHHOlU MHE 803MOXHOCMbIO, — O02POMHYI0
ponb O6beduHeHHO20 UHCMUmMyma & opaaHusayuu KoHge-
peryuu. Ymo kacaemcs ghuHaHC08020, UHMennekmyaib-
Hoeo eknada VIHcmumyma 8 smy KOH@epeHUUo — mak OHO
u 3a0yMbigainoch, U 1 OyMaro, 4mo 3Mo makxe ompaxaem u
ponb OUSN e HaydHOM coobuyecmee Kak e Poccuu, mak u
uenom Ha mupoeoli apeHe e Hawel obnacmu usuku. a u
mexHuU4YecKoe obecrieyeHuUe MoIHOCMbIO Bbi10 803/10XEHO
Ha O6beduHeHHbII uHcmumym. HUCKONbKO He xouy yMa-
namb ponb Konaea u3 dpyaux UHCMuUmMymoe-opaaHu3amo-
poe u ¢hebepanbHbix sedomcme, MuHucmepcme Poccul-
ckoli Qedepayuu, MexdyHapoOHbIX opeaHusayul, 8 mom
yucne MexdyHapodHozo corosa Yucmol u npuxknadHol u-
3uku, Ho OUSAU kak xopouwio 3apekomeHdosasuias cebsa op-
eaHu3ayusa ¢ 6eccriopHbivM MeXOyHapOOHbIM Hay4YHbIM ae-
mopumemom, 8 moM yucne U Kak opaaHu3amop MHOaux
usuyeckux chopymos, cbiepan 30ecb 8edyulyio ponb.
lpedcmasumenbcmeo HayyHoe OVAN makxe ypesebiyal-
HO CYW,ecmeeHHO U ¢ MOYKU 3peHus O0K1a008 Ha CeKUUOH-
Hbix 3acefaHusX, U 8000w, C MOYKU 3PEHUS NPOUSHMHOZ0
coomHouweHus doknados ecex cmeneHel Ha ecex 3aceda-
HUSAX.

Mpodeccop X. NpeHbe (MHCTUTYT AaepHbIX uccrneno-
BaHWI, JInoH, PpaHumns): 5 noyeprHyn 04eHb MHO20 HOB0E0
0ns cebs Ha samol koHebeperyuu. CHayana 6b1no 8080M1bHO
CITOXXKHO oOpueHmuposambCsi & nabupuHme nomewjerull
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02poMHO20 30aHua Akademuu HayK, a Tomom npusebik. 5mo
mos nepeas noesdka 8 Mockay, MHe 04eHb MOHPasu/Ics 20-
pod. 5 3aHuMaioch sKkcrnepuMmeHmanbHol ¢usukol yacmuy,
& compyd@Huyecmee ¢ Konneaamu us DESY, yenb Hawux uc-
cnedogaHull — nouck 6o3oHa Xuaeca. 9mo mpebyem ycu-
nul MHoaux modell, u 30eckb g NoAyHUN YHUKaNbHYIO 803-
MOXHOCMb 000Wambcs C Konnesamu, pabomaroujumu
Had omdenbHbIMU pobnemamu, U 8ce 3mMo 8Mecme OCMbi-
cnume. 38ech 6b1o Heckonbko doknados, Komopble 0co-
b6eHHO MeHs 3auHmepecosainu ¢ MOYKU 3PEHUS MOUX Hayy-
Hbix 3a0ay, U f NOYYUs1 04YeHb MHO20 HO8oU UHGbopMauuu.

Ot 6onbLlOro agpoHHOro Konnangepa —
K MeXAyHapoAHOMY NMHENHOMY

Ovpektop WHcTtuTyTa mm. M. Weppepa (LWBenuapwusi)
npodpeccop P. Alixnep: OpzaHu3amopbl KOHepeHyuu
npedocmasunu 3ameqyamenbHyro 803MOXHOCTb Hay4HOU
monodexu, ocobeHHO 8 nepeoll Yacmu opyma, Ha naparn-
NefbHbIX CeccusiX 8biICMynuUMb CO C8OUMU pe3ynbmamamu
U 06MeHamMbCA MHeHUSMU. To ecmb 04eHb XOpOoUIO OpeaHu-
308aHa 8 3MoM rnnaHe KoHgepeHyus. [pyeold momeHm —
803MOXHOCM b HerlocpedcmeeHHo noobuijamecs ¢ moObMu,
KOmOPbIX Mbi 3Haeulb MONbKO 110 UX pabomam, obcydumb
Kakue-mo moHkocmu, demanu, HoaHcbl. OcobeHHo ydayHo
3Mo rony4yaemcs 80 8peMs repepbieos Ha Koghe.

Mpencepatene coseta aupektopoB DESY (Mambypr,
lepmaHusa) npodeccop A. BazHep: Xouy rnod4yepkHymb

Institute. | would not in the least diminish the role of our col-
leagues from other institutions-organizers and federal agen-
cies, ministries of the Russian Federation, international or-
ganizations, including the International Union of Pure and
Applied Physics, but JINR, as an organization with a very
high reputation of indisputable international scientific pres-
tige and an organizerof multiple forums on physics, played a
leadingrole here. JINR is also veryimpressivelyrepresented
with the reports at section meetings, and, in general, in the
percentage of reports at all levels of the Conference meet-
ings.

Professor G. Grenier (the Institute for Nuclear Re-
search, Lion, France): / have gained a lot at this Conference.
At first, it was not very easy not to be lost in the labyrinths of
halls in the huge building of the Academy. But soon | got ac-
customed to find my way to the auditoria. It is my first trip to
Moscow, and | like the city very much. | work in experimental
particle physics in collaboration with colleagues at DESY.
The aim of our studies is the search for the Higgs boson. It
needs much effort by a lot of people, and here | had a unique
chance to speak to colleagues who study special aspects of
the search, and now [ can think it all over. There were some
reports here that especially interested me from the point of
my own scientific tasks, and | obtained a lot of new informa-
tion.

From the Large Hadron Collider to the
International Linear Collider

Director of the Paul Scherrer Institute (Switzerland) Pro-
fessor R. Eichler: The organizers of the Conference gave a
wonderful opportunity to young scientists, especially in the
first part of the event, to present their results at parallel ses-
sions and exchange opinions. | mean that the Conference
has been very well organized in this aspect. Another good
thing is a chance to mix with people you know by their pa-
pers, discuss some details and nuances. The best way to do
it is to socialize at coffee breaks.

Chairman of the Board of Directors at DESY (Hamburg,
Germany) Professor A. Wagner: | would like to stress one
more thing — this Conference has been the first for the /ast
thirty years after Thilisito be held in the former Soviet Union.
There are very many Russian participants here, and almost
half of the questions which are asked at sessions come ex-
actly from them. They are a very active group among the
Conference participants.

— What are the prospects for the ILC project which
will follow the LHC?

A. Wagner: Two strategies have been worked out for
the last six months, in America and in Europe. The USA have
to win over the international community to build this facility.



ewije 0OUH MoMeHmM — sma KoHgbepeHyus 3a nocnedHue
mpuduyamp nem nepeas nocne Toéunucu, Komopas poso-
Oumecs 8 bbiswiem Cosemckom Coro3e. 30eck o4yeHb MHO20
pocculicKux y4acmHuKo8, U IpUMepHO MToI08UHa 80I1POCOS,
Komopbie 38yvam Ha Ceccusx, ucxodum UMEHHO om HUX.
3mo o4YeHb akmugHas Yacmb y4acmHuKo8 KOHGbepeHUuUU.

— Kakoebl nepcrniekmueni cnedyrou,e2o nocne LHC
mexdyHapoOdHoz0 npoekma — ILC?

A. BazHep: B nocnedHue nonzaoda bbinu ebipabomarbl
Ose cmpameauu, 8 Amepuke u 8 Egpone. CLIA GomxHbl
npuenekams Mex0yHapodHoe coobuiecmeo dns nocmpoe-
Hus amoll ycmaHoseku. A egporelickas cmpameaus 3aKito-
yaemcs 6 mom, ymo abconomHo Heobxodumo dornonHums
LHC sosmoxHocmamu nuHeliHozo konnatidepa. C HaydyHoU
U mexHu4eckol moJek 3peHus cyujecmeyem Hacmosmernb-
Has Heobxodumocmb & amom npoekme. B KanugopHul-
CKOM MEexXHON0aUu4YecKoM yHUsepcumeme ecmb bonbuwias
epynna crneyuanucmog — 60 yenosek U3 pasHbIX cmpaH
mupa nod pykogodcmeom rnpogpeccopa Lappu Bapuwia, u k
KOHUY amoeo 200a oHu ebinycmam doknad, dadym nepebie
OeHexXHble oueHKU. Oma apynna o4eHb UHMeHCU8HO pabo-
maem u dobunace onpedeneHHbIx pesynbmamos. K KoHUy
200a oHu nepelidym k cmaduu mexHuyeckol paspabomku
npoekma. Bcned 3a mexHuyeckumu paspabomkamu npu-
Oem odepelb MONUMUYECKUX epeaosopos.

Ha cezo0HsauwHUL 0eHb Mbl uMeem 0ocmamoYHO [10/1-
Hoe npedcmaesneHue 0 KapmuHe MUKpoMupa U o Cmpykmy-
pe makpomupa. [lpu conocmasneHuU dmux KapmuH Mbi 6u-
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OuM HecKonbKo chyHOameHmaneHbIx, YpessbidaliHo crneyu-
QpuUYECKUX 80MPOCO8, KOMOpPbie HeobXoOUMO MPOSCHUMb
UMEHHO Ha smux ycmaHoekax... BoamoxHo, mbl Halidem
omeembl Ha C80U 801IPOChI 8 MOM Ouara3oHe SHepaul, Ko-
mopeble 6ydym noy4eHbl Ha 3mux ycmaHoekax. Eciu 2ogo-
pumbs NpOCMbIM A3bIKOM, MO AUWb IpU corocmasneHruu
MUKPO- U MaKpoMmupa Mbl CMOXeM 1101y4ump omeemsl Ha
8OHyOWUIe Hac 80MpoChl.

Heckonbko croe o mom, kak Mbl smo 6ydem dename.
LHC sapabomaem yxe yepes 200. B ezo cmpoumenbcmee
MpUHUManuU yyacmue MHoaue UeHmpbl, KOmopble Haxoosm-
csl 8 cmpaHax-Heydacmruyax LUEPH, e mom yucne & Poc-
cuu. ILC — amo noka ewje npoekm. B ocHogHoM ce200H#
eedymcs anobarnbHbie MPoeKkmHbie pa3pabomku, U 8 meJye-
Hue dsyx-mpex nem npedcmoum dobumbca xopowiel nonu-
muydeckol noddepxku cosdaHus konnalidepa u Hayana
cmpoumernbemea ycmaHOoeKU.

— Kak ebl pacuyeHusaeme waHcbl [y6Hbl, 4mo
amom kosnnatidep 6ydem pa3meuw,eH 8 Hauwem pe2uoHe?

— [a, 7 sHato 06 samom Hameperuu []y6Hbl. KoHe4dHO,
amo mpebyem NonuMuUYecKo20 peleHus, U oHo 6ydem 3a-
gucemb OM Moeo, HaCKOMbKO & peleHuU 3Mmoeo eonpoca
3auHmepecosarHo npasumenbcmeo  O0aHHOU  cmpaHsl,
CKOJIbKO cpedcme OHO 0M080 8I0XUMb 8 3MOM NPoeKm,
Kakue npedocmasum ycrnosus.

The European strategy stresses that it is absolutely neces-
sary to enlarge the LHC capability with opportunities of a lin-
ear collider. There is a strong necessity in this project con-
cerning the scientific and technical sides. Thereis a big team
of specialists in the technological university of California —
60 people from various countries of the world guided by Pro-
fessor Barry Barish; by the end of this year they will have is-
sued a report and given first pecuniary valuations. This team
is working very intensively and has achieved some results.
To the end of the year, they will turn to the technical design of
the project. Political negotiations will follow the feasibility
studies.

Today, we have a sufficiently complete idea of the mi-
croworld picture and the structure of the macroworld. Com-
paring them, we see a number of basic, extremely specific
questions which should be clarified at these installations. .. It
is possible that we shall find the answers to our questionsin
the energy range which will be obtained at these machines.
Speaking plainly, only comparing the micro- and macro-
worlds we will be able to get the answers to the vital ques-
tions.

A few words about how we will do it. The LHC will start
operating in a year. Many centres of the countries that are
not CERN member states, including those in Russia, have
taken partin its construction. The ILC is only in the draft con-

dition. Mainly global design efforts are being undertaken to-
day, and in the course of two or three years the substantial
political support must be achieved to develop and start the
construction of the installation.

— How do you evaluate the chance for Dubna to
have the collider installed in our region?

— Well, | know about this intention of Dubna. Of course,
it needs a political decision, and it will depend on the degree
ofthe interest your governmenthas in it, how much it is ready
to invest into this project and what conditions it will provide.

— Professor Eichler, in 2007 the LHC will be
launched. How are you and your colleagues involved in
this collider project, what expectations do you have?

— We are taking partin many projects related to this col-
lider. We are anxiousto obtain the first beam. | have some re-
marks on the ILC. The majority of scientists consider it the
largest project of the 21st century which follows the LHC. But
a sizeable concentration of efforts on megaprojects does not
inthe least mean that we are going to neglect other accelera-
tors where another type of physics is studied, as, for exam-
ple, in Novosibirsk, Dubna and other projects. The scientific
community cannot sit and wait until the supercolliders are
launched. It is at the operating accelerators and experimen-
tal facilities that a generation of physicists has grown up and




— [lpogpeccop Alixnep, e 2007 2. 6ydem 3anyujeH
LHC — kakoe omHouwieHue bl U 8aWiu KoJisieau umeeme
K amomy kosinalidepy, kakue Ha0ex0bl eo3slazaeme?

— Mbi yyacmeyem 60 MHO2UX NIpOeKmax, CesisaHHbIX C
smum konnatidepom, U ¢ bonbUuM HemeprneHuem xdoem
nepeozo nyyka. MHe makxe xomenoch 6bl 8biCKa3ambCH 10
noeody ILC. BonbwUHCmMeEo y4YeHbIx cyumaiom eeo Kpyr-
Heltwum npoekmom XX| eeka, komopbili ubem cnedom 3a
LHC. Odrako sHadumenbHoe cocpedomoyeHue yeunul Ha
MezanpoeKkmax omHo0b He 03Ha4aem, Ymo Mbl OCMasuM &
CMOpPOHe Opyaue yCKopUumMeibHbie ycmaHo8KU, C MOMOWbIO
Komopbix usyvaemcs Opyaas u3suKa, Harpumep, YCKopu-
menu & Hosocubupcke, [ybHe u dpyaue npoekmsi. Hayu-
Hoe coobuiecmeo He Moxem cudemsb U x0amb, koeda 3apa-
6omarom cynepkonnatidepbl. ViIMeHHO Ha yxe pabomato-
WX yckopumenax U 3KcrepuMeHmanbHbIX ycmaHoeKax
8bIPOC/IO0 U pacmem mo 10KoneHue ¢hu3UKO8, KOmopble yxe
npuwinu u npudym Ha LHC u ILC.

Hapexpagbl cObIBalOTCHA...

Mpodeccop T. XonnmaH, pykoBoauTens konnabopa-
umm STAR BpykxeiBEHCKOW HaumoHanbHou naboparopun
(CLWA): 3mo oyeHb saxHoe coseuwjaHue. Cambill 6onbuiol
gopym e smol obrnacmu ¢bu3UKU — MpeKpacHoe Mecmo
0ns obMeHa MHeHUsAMU, pe3ylbmamamu KaKk meopemuye-
CKUMU, MaK U SKCrIepuMeHmanbHbiMU. Y, KOHEYHO, OYeHb
MIPUAMHO U 80/IHUMeNbHO Bbimb Ha Mol KOHghepeHUuUU &
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Mockee. Y1 mo, ymo ama koHepeHUusa nposodumcs e Poc-
cuu, eogopum o bonbUoM ekinade PocculicKUX y4eHbiX 8
amy obnacmpb QUIUKU.

— Kakue HadexObI ebl 8031a2anu Ha 3my KoHge-
PeHuUro U onpaedasuchk Jiu 3mu Halexobl?

— [lpexde eceeo, KoOHeYHO, Hadesncs ycibiamp HO-
8bie pe3ynbmambl, U amu Hadex0bl oripasdanuck, a Kpome
moeo, nodbimoxumse cdenaHHoe Hawel Konnabopayueld u
ebicmynumsb ¢ oknadom. Omo moxe ydanoce. [elicmeu-
menbHo, 30eck 6bino npedcmasneHo 04eHb MHO20 HO8bIX
pesynbomamos. Ymo kacaemcs Mony4YeHHbIX Hamu OaH-
HbIX — 06 amom cydumb y4acmHuKam KoHepeHUuU.

— Kak, Ha eaw e325150, op2aHU308aHa KOHGhEepPeH-
yus?

— C makumu 6onbliumu KOHGbepeHUUaMU HUKkozda He
3Haewb, Kak ece noldem. Ho npoucxodum ece sogpems,
KaK HY>KHO, U 3ma KOHGbepeHUus He UCKIoYeHue: ece 10
nnaHy, no pacrnopsdKy, ece 8 ceoe 8pems.

— JluyHo Ons eac 4mo-mo 6b110 30ecb 0CO6EHHO
UHMepecHo?

— [lloka KoHGepeHUUSs He 3akoHYyunachb, ecmb Hade-
XK0a ewe Ha Kakue-mo Hoable pesynbmambi. O4eHb MHOE0
APKUX pesynbmamos, U mpydHo ebidenums 4ymo-HuUbydb
odHo.

Mpeacenatens Komncenm no nonam n vactuuam IUPAP
(C11) npodpeccop I. XepmeH: Oma KoHbepeHyuUs MHe
oYeHb Hpasumcs, 1 ycnbiuian MHo2o 00Kknadoe Kak Ha rie-

is working how. Among them, there are physicists who have
alreadycometothe LHC and ILC and will come in the future.

Hopes come true...

Professor T. Hallman, spokesperson for the STAR pro-
ject at the Brookhaven National Laboratory (USA): This Con-
ference is very important. It is the largest forum in this field of
physics — an excellent place to exchange opinions, results,
both theoretical and experimental. And, naturally, it is very
pleasant and exciting to attend this event in Moscow. The
fact that this Conference is held in Russia demonstrates a
great contribution of Russian scientists to this domain of
physics.

— What did you expect from this Conference and
did your expectations come true?

— First of all, | expected to hear about new results and
my hopes came true. Besides, | intended to sum up the ef-
forts of our collaboration and make a report. | have also suc-
ceededinit. Indeed, great deals of new results were present-
ed here. What about the data obtained by our collaboration?
The participants will judge.

— What do you think about the organization of the
Conference?

— You never know how it will work with such big events.
Butthen, all comesintime, in the right manner, and this Con-
ference is not an exception: the plan and agenda are ob-
served, no delays.

— Was there anything especially interesting for you
personally?

— The Conference has not finished yet, and | hope to
hear some new results. There is so much interesting infor-
mation herethatitis hardto single out something particular.

Chairman of the Commission on Particles and Fields
(C11) of IUPAP Professor G. Herten: ! like this Conference
very much; | have listened to many reports at both plenary
and parallel sessions. They discuss widely the main fields of
particle physics. This Conference is the most important one
in this domain. A lot of experts arrived to attend it. Particle
physics today is the most vital starting point of progress in
our knowledge about the microworld and the macroworld.
New experiments are designed, and we expect many nhew
discoveries. Theoreticians predict something we have not
found yet and confirmed expetimentally. It can be something
absolutely novel.

Everything was organized perfectly, in one building; the
computer hall is equipped to the best advantage. We have
excellent means to meet and communicate with our col-



HapHbiX, makK U Ha rnapanienbHbIX ceccusx. B HUX wupoko
oceeueHbl OCHO8HbIe obracmu ¢hu3uKku Yacmuy,. 3mo Hau-
bonee saxHas KOHhepeHuuUs, Komopas cyuiecmeyem &
amoti obnacmu. Croda npuexanu MHoaue OCHO8HbIE KCrep-
mbi. @uauka Yyacmuu, celldac Haubonee gaxxHas mMo4yKka po-
cma Hauwlux 3HaHull 0 Mukpomupe u Makpomupe. Cmassmcs
HOBbIE IKCIIepUMEHMbI, U Mbi OXudaeM MHO20 HO8biX OM-
Kpbimutl. Teopemuku npedckasbigarom 4Ymo-mo makoe,
Yyeeo Mbi euje He Hawnu, He modmeepdunu 3KcrepuMeH-
manbHo. 3mo Moxem 6bimb YMO-MO CO8ePUIEHHO HOB0E,
HeoxudaHHoe.

OpaaHu3oeaHo gce 3aMme4yamernbHo, ece 8 00HOM 30a-
HuU, npekpacHo obopydoeaH KoMbIomMepHbill 3an, fpe-
KpacHble ycrosus 015 0bujeHuUs, c8d3U CO C8OUMU Korlfeaa-
mu. OyeHb MHO20 KoMnbiomepos, becrpogoOHas Cesfsb,
oYeHb yAobHO pabomampb. CoyuanbHasa npoapamma O4eHb
HacblujeHHas, HarpuMmep, g4yepa bbin nompsacaroujull KoH-
uepm. 5, KoHe4YHo, 3Han o xoposbix mpaduyusax [ybHsbl,
Ymo 30ech xopouias uiKona neHus, Ho 8alll Xop Manb4UKoe
U toHowiell MeHs poCmo opasusl C8OUM 8bICOKUM UCKYC-
cmeom.

— A Kakue ewe docmuixeHuUs1 MPOOeMOHCMpPUpPO-
easia Ha koH¢hepeHyuu [ly6Ha? [ly6Ha Hay4YHas?

— A 3Haro MHoaux OyBHEeHCKUX (hU3UKO8, HECKOTbKO
pas 6bin 8 [JybHe, ceazaH ¢ smuM MexOyHapOoOHbIM UeH-
mpom 6onee Becamu nem oOWUMU HayYHbIMU UHMepeca-
mu. To, umo cpusuxu [ybHb! npedcmasunu ceou pabomab!
Ipakmuy4yecku 1o 8ceM HarpaeneHusM, Komopbie neanu &
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OCHOB8Y Hay4YHOUl poepaMMbi KOHGEe PeHLUU, 2080pUM O 8bl-
COKOM yposHe Hayku & []ybHe.

[pedbidywas koHpeperHyus e Mockee, e komopol
yyacmeosarn, bblila MHO20-MHO20 jiem Ha3al, U 51 Xo4y CKa-
3amb, ymo Mockea o4eHb CunbHO U3MeHUIack 3a npouweod-
wiue 200bi. bbino o4eHb UHMepecHo npuexams croda, U g
Haderoch, Ymo Hawiu modu croda euwje He pa3 8epHymCH, ro-
momy ymo Mockea cmana o4eHb rpuenekamenbHbIM 20po-
dom.

Mpodpeccop 1. Mukoyuya (Otoenexve cdusmkm INFN,
Pum, WTanusa), OTBETCTBEHHbIA KOOPAMHATOP MpOeKTa
PAMELA: 3ma koHbepeHyus o4eHb XOpoulo opaaHu308a-
Ha, HaM o4yeHb UHMepecHo 8 Hell yyacmeoeamb. Bmecme ¢
npogpeccopom Apkaduem [anebnepom us MUADU mbi yya-
cmeyeM 8 KOCMUYECKUX 3KCrepuMeHmax o rnpoapamme
PAMELA, Ha 6opmy pocculickoz2o criymHuKa, 3anyuleHHozo
¢ nomouwipbto pakemsb! «Coro3» ¢ batikonypa. Llenb akcnepu-
MeHma — u3sydyeHue meMHoU Mamepuu U aHmumamepuu.
Haubonee akmugHo 8 HeMm yyacmeytom y4yeHble imanuu u
Poccuu, a makxe Hawu konneau u3 lepmaruu u peyuu.
3mo npodomxeHue 60wl Cepul SKCrepuMeHmos, 8bi-
MOTHABUIUXCS C TOMOWbIO YHUKaNbHbIX 08meKmopos Ha
6opmy MKC «Mup». U Hawu pesynbmambi 0WNU 8 Hayu-
HyIo npoepaMMy KOHGbepeHuyuu, U Hawie compyoHuYe-
CMe0 — POCCULICKUX U UmainbsHCKUX hU3LUKO8 — 0YeHb 10~
nesHo. bbin doknad Ha cekyuu acmpoghu3uKkuy U KOCMOo-
auu, U pesynbmambl eownu & umozosbll 0Ooknad
KOHGbepeHyuu.

leagues. Thereis a great deal of computers; itis very conve-
nient to work. The social programme is very rich; for exam-
ple, yesterday there was a wonderful concert. Actually, |
have heard much about the traditions of choral singing in
Dubna, and | know you have a good choir school, but your
boys’ and youths’ choir absolutely amazed me by their art of
singing.

— And what other achievements has Dubna shown
at the Conference? Academic Dubna, | mean?

— | know many physicists from Dubna, | have been to
Dubna several times and have been collaborating with this
international centre for more than a decade in joint scientific
studies. The fact that Dubna physicists made presentations
on practically all trends which laid the basis of the scientific
programme of the Conference demonstrates a high level of
science in Dubna.

Last time | visited Moscow was many-many years ago,
and | must say that the city has changed dramatically since
that time. It was very exciting to come here and | hope that
my colleagues will visit your city more than once because
Moscow has become a very beautiful city.

Professor P. Picozza (Physics Department INFN,
Rome, ltaly), executive coordinator of the PAMELA project:
This Conference is very well organized, it is very exciting to
attend it. In collaboration with Professor Arkadii Galper from

MEP! we take part in space experiments on the PAMELA
programme, on board a Russian satellite launched with the
«Soyuz» space rocket from Baikonur. The task of the experi-
ment is to study dark matter and antimatter. The most active
participants of the experiment are scientists from ltaly and
Russia, as well as our colleagues from Germany and
Greece. The programmeis sequential in a large series of ex-
periments conducted with unique detectors on the interna-
tional space station « Mir». Our results were included in the
scientific programme of the Conference as the cooperation
of Russian and ltalian physicists is very useful. A report was
given at the astrophysics and cosmology section, and the re-
sults became part of the concluding Conference report.

Academician A. Skrinsky, who spoke on a number of
urgent issues at the press conference, readily agreed to an-
swer the questions by e-mail.

— What did you expect from the Rochester’06 Con-
ference in Moscow? To what extent have your expecta-
tions come true?

— Such a big conference, so open to everyone and
challenging, has been a success. It has been heldin Russia,
andthe participants seem to be satisfied. This is the mostim-
portant thing.




Akagemuk A. H. CKpuHCKuli, OCBETUBLUMN Ha npecc-
KOHbepeHUnn psf akTyanbHbIX NpobnemM, 0XOTHO cornacun-
Cs1 OTBETUTb Ha BOMPOCHI MO 3MEKTPOHHOW MOYTE.

— Kakue HalOexObl ebl eo03Js1a2asiu Ha «Po4ye-
cmep-06» e Mockee? Hackosibko OHU c6blnucChL?

— Takas bonbwas, ecem auduMas U CIIOXHas KOHge-
peHuus cocmosanack, U cocmosnack 8 Poccuu, U yJacmHu-
KU 8pode ocmanucbh 0080MbHbI. OMOo anagHoe.

— Kakue doknadbi eaM rnokasasiucb 0CO6eHHO UH-
mepecHbIMU, 8aXHbIMu 0Onsi 6ydyuje2o ¢hu3uku 4a-
cmuy?

— VIHmepecHbix doknadoeg 6b1i10, KOHEYHO, MHO20. Ho
UHGhopmuposaHHOCMb coobujecmea makas foaHas U He-
npepbigHasn, Ymo 0119 MHO2UX (6 moM Yucne u dnsa MeHs) He-
oxudaHHbIX Hogocmel He 6b1n0. BaxxHo bb1no ecmpemumsb
cmapbixX U HO8biX Opy3ell U «0CeeXUMby HEKOMOPbIE KOH-
makmai.

— Kak cnoxHo 6b1710 op2aHuU3o8amb makyr KOH-
¢hepeHyutro 8 ce2odHswHell Poccuu?

— KoHeuHo, nposedeHue bonbliux KoOHgepeHUul —
geub xs010mHas; Ho 3amo & Poccuu rnoseunucb upMbi,
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creyuanusupyroujuecss Ha makux Meponpusmusax, — 3mo
r1oMoeaaem & pakmu4YecKux eonpocax.

Yyacmue OV 6b1n0 UCKIIO4UMENBHO 0Ne3HbIM, S
Ob1 Qaxe pewiuncs ckazamb — onpedensrouum (80 ecex
npakmuyeckux gonpocax). Mbi ece 6rnasodapHbi pykogod-
cmay OUSU u compydHukam, HernocpedcmeeHHO yyacmeo-
easuIUM 8 opaaHu3aluu U nposedeHuU KoHgepeHUyuu.

B aHn PoyecTtepckon koHdepeHunn B Mockse cocTosi-
nocbk 3acepaHue Kommuccum no yactmyam u nonam IUPAP
(Cotosa yncTow 1 NpuKknagHowm ur3nkun), KoTopasl, B YacTHO-
cTu, 3acnywana goknag gupektopa OUNAN, Buue-npeace-
npartens oprkomuteta «ICHEP’06» A. H. Cucakana o npeg-
BapuTEnbHbIX WUTOrax KoHgepeHuun. YneHbl Kommccum
[anu BbICOKYI OLEHKY opraHusaTopam KoHdepeHuuu, oT-
MeTuB BonbLLYO0 Ponb, cbirpaHHyto OUAN.

Mamepuan nodeomosun E. MonyaHoe

— Which reports do you regard as especially inter-
esting and important for future particle physics?

— By all means, there were many interesting presenta-
tions. However, the scientific communityis so well and timely
informed that for many attendees (including myself) there
was no unexpected news. It was to meet with old and new
friends that mattered and to «freshen up» some contacts.

— How complex was it to organize a conference of
such a scale in today’s Russia?

— Naturally, to organize such conferences is a trouble-
some process; however, in Russia, specialized companies
have sprung up that take the organizational procedure to
their concern, and it helps much in practical things.

The participation of JINR was extremely effective, |
would even say decisive (in all practical aspects). We are all
obliged to JINR and its staff members who personally took
part in the organization and work of the Conference.

During the days of the Rochester Conference, a meet-
ing of the Commission on Particles and Fields of IUPAP was
held in Moscow where JINR Director, Vice-Chairman of the
ICHEP’06 Organizing Committee A. Sissakian made a re-
port on preliminary results of the Conference. Members of
the Commission highly estimated the organization of the
Conference, marking a special role of JINR in it.

Interviewed by E. Molchanov
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MapannensHasa cekuma

no cusuke HeWTpUHO, 28 mions.
BpyuyeHue npemun ONAN

M. B. M. MoHTekopso 3a 2005 r.

A. 0. CMupHOBY (B LEHTpe)

3a Bblgatoymecs paboTel B 06rnactu
HU3NKN HENTPUHHBIX OCLMINNALMA

Parallel section on neutrino physics,

28 July. A. Smirnov (centre) receives
the 2005 B. Pontecorvo Prize, JINR,
for outstanding results in physics of

neutrino oscillations

T/
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MeXxay «TEMHOM MaTepMen» U KTeMHOM
aHepruem»

CerofHsi caMo KOCMUYeCKoe NPOCTPaHCTBO CTAHOBUTCS nabopaTtopuert Ans passutus UanKn Yactul

EBreHun MonyaHoB

B Mockee 3asepwunacb XXXl MexdyHapoOHasa koHepeHUuUs no ¢pusuxe 8bicoKuX sHepaull (Poye-
cmepcKas KoHebepeHyus). Omom KpynHedwul € Mupe U caMbll asmopumemHbill hopyM YYeHbIX, 3aHUMa-
rowuxcs chu3uKol 8bICOKUX SHepaull U anemeHmapHbIX yacmul, npoeodumcs pas e 8ga eoda. Takum obpa-
30oMm, 8 asgaycme & Mockee cobpanuchb bonnee mbicaqu y4eHbix u3 50 cmpaHn mupa. Mbl nonpocunu Yne-
Ha-KoppecrnioHOeHma PAH, dupekmopa Ob6beduHeHHO20 uHcmumyma sadepHbix uccnedosarnull ([ybHa),
suye-npedcedamens opakomumema KoHeepeHuuu Anekcest CucaksiHa U akadeMmuka, U3eecmHo20 pu3u-
Ka-meopemuka Anbb6epma Taexenud3e npoOKOMMEHMUPOeamb Umoau KOHepeHUuU.

— Anekcel Hopalipoeuy, ymo Ha3bieaemcsi, Io
ceeXxum criedaM: Kakoeo eawe obujee sneyamieHue
om KoHghepeHuuu?

— Bo-nepBbix, NpuMeyvaTenbHbIn akT: KOHEepPEHLNS
BepHynacb B Haw pervoH. [Nocne 1976 r. (Toraa KoHdepeH-
uMst coctosinacb B TOGUAMCK) NO pasnuyYHbIM U NONUTUYeE-
CKUM, 1 93KOHOMUYECKUM MpuYmMHam Hu B Poccun, HU B CcTpa-
Hax CHI" koHdepeHuus He npoeoamnack. Jnwb B 1984 T.
KoHgepeHumnsa cocTtosinack B Jlemnuure (torma [OP), B
1996 r. — B Bapwage ([Nonbwa — ctpaHa-yvacTtHuua LEPH

n OUNAN), xoTs nepBoHayarnsHO B 060Mx criydasx nnaHupo-
Banacb Mockea. BmecTte ¢ Tem Bknag yyeHbIX U cneumanu-
ctoB 13 Poccun n gpyrmx ctpaH BocTouHoro pervoHa B
pa3BuTME PUINKN BbICOKMX SHEPTUI ObIN U OCTAETCS BECh-
Ma 3HauuTenbHbIM. KoHdepeHuus, koTopas cobpana
ThiCAYHYO ayauToputo u3 50 cTpaH Mupa, eue pas
nogTBEpAUNa, YTo 3TO Tak.

Bo-BTOpbIX, MHE AENCTBUTENbHO MNPUATHO OTMETUTD,
470 y4eHble OVAW nposBunu 4OCTONHY akTUBHOCTb B Ha-
Y4HOW nporpamme koHdepeHumn. OpraHusaumoHHas pabo-

Between «Dark Matter» and «Dark Energy»

Today, space itself becomes a laboratory to evolve particle physics

Evgenii Molchanov

XXXIII International Conference on High Energy Physics (the Rochester Conference) has finished its
work in Moscow. This world first-rate and most prestigious forum of scientists, who are involved in the re-
searchin high energy physics and elementary particle physics, is biennial. In August 2006, more than a thou-
sand scientists from 50 countries of the world gatheredin Moscow. We addressed RAS Corresponding Mem-
ber, Director of the Joint Institute for Nuclear Research (Dubna), Vice-Chairman of the Conference Organiz-
ing Committee Alexei Sissakian and the well-known theoretical physicist Academician Albert Tavkhelidze
with a request to give their comments on the results of the Conference.

— Alexei Norairovich, to be hot on the trail, so to
speak: what is your general impression of the Confer-
ence?

— Firstly, the fact that the Conference has come back to
our region is remarkable. After 1976 (when the Conference
was held in Thilisi), it was organized neither in Russia nor in
CIS states, for various political and economic reasons. Only
in 1984 the Conference was held in Leipzig (then GDR), in
1996 in Warsaw (Poland is a member state of CERN and
JINR), though in both cases it had been originally planned to
be held in Moscow. At the same time, the contribution of sci-
entists and specialists from Russia and other countries of the

Eastern region to the development of high energy physics
has been and is very considerable. The Conference that
hosted a thousand participants from 50 countries of the world
proved this fact once again.

Secondly, it is a real pleasure for me to note that JINR
scientists demonstrated estimable engagement in the scien-
tific programme of the Conference. JINR staff members and
students-volunteers from Dubna did the bulk of the organiza-
tional work. Staff members of INP RAS, SINP MSU, ITEP,
IHEP, BINP SD RAS, Pl RAS and a number of other Moscow
institutions, organizations and companies also took an active
part in the organization of the Conference.




Ta Takke B 3Ha4MTenbHoOW Mepe Oblna npogenaHa cunamm
cotpyaHukoB OUAN n ctyneHToB-f06poBONbLEB 13 [yGHbI.
AKTVBHYIO pOrb B OpraHu3aumm KoHepeHLmMmn Cbirpanu co-
TpyaHukn NAN PAH, HUINA® MY, UT3®, UPBI, UAD CO
PAH, ®VAH un paga [Opyrux MOCKOBCKUX WHCTUTYTOB,
OpraHn3auumn n KoMnaHumn.

— A 4YeM 3HaMeHameJieH, UMeHHO C Hay4YHOU moy-
KU 3PpeHust, HbIHeWHuUl ucmopu4yeckuli MOoMeHm?

— B obnactu dmsunkm yactuy 3a nocrnegHee AecsATU-
neTue MNpOU3OLLIN MOUCTMHE PEBOSIOLUMOHHBIE OTKPbITUS,
KOTOpble M3MEHMUNU NPeAcTaBrneHns 00 OKpyXKaroLen Hac
npupoge. Ha pybexe cTonetuin Hac oXxmaanm HeoXnaaHHO-
CTU — Kasanock bbl, yCTOMYMBO Aepxanack B usmke Tak
HasbiBaemasa CtaHgapTHasa Mofesnb, HO BOPYT BbISICHUITOCh,
yTo BceneHHas Ha 96 NPOLEHTOB COCTOUT U3 HEKOM TEMHOMN
3HEprumn, TEMHOM MaTepuu, U cenvac HacTynaeT BpeMsi HO-
BbIX 3KCMEPUMEHTOB, KOTOpble OyAyT NPOBEAEHbI HA MMraHT-
CKNX YCKOPUTENSAX 1 NO3BOMNAT NPONUTL CBET HA 9T 3arafku
npupoabl. CerogHst B oU3nKe BbICOKUX SHEPTUA OCHOBHbIE
oXuaaHusa cBsasaHbl ¢ co3gaHnem B LEPH, B >KeHese,
6onbLuoro agpoHHoro konnangepa (LHC), n mbl Haxogumcs
HakaHyHe ero 3anycka.

— Anbbepm Hukughopoeuy, ebl 661U OOHUM U3
opaaHu3amopoe Poyecmepckoli koHgepeHyuu e Téu-
nucu e 1976 2. Tpudyamsb siem criycmsi 4mMo U3MeHuU-
nocb?

— Ckaxy BKpaTLe O Hay4yHOW nporpamme KOHepeH-
unn. OHa npu3BaHa NoAbITOXMBATb OCHOBHbIE JOCTUXEHUS

R, |ICHEP’06 e —

B (DU3MKE BLICOKMX OHEPIUi 3a [Ba rofa Mexay KoHMepeH-
LMSIMU M HaMeYaTb NyTU ee AanbHeiilero passuTus. Coepe-
MeHHas U3MKa BbICOKMX SHepruii — 3TO obnacTb
dyHAaMeHTanbHOM Hayku, KoTopasi U3y4aeT CBOWCTBA Ma-

Tepun Ha macluTabax ,uo‘IO_16 caHTumeTpoB. Ha Taknx mac-
WwTabax OCHOBHbLIMW COCTaBASIOWMMU MaTepun SBMASIOTCA
NENTOHbl U UBETHbIE KBapKW, KOTOpPblE B3aMMOAENCTBYHOT
mexay coboin Tpemsi oyHAaMeHTanbHbIMU CUnaMu: arek-
TpocnabbiMy, CUMbHBIMWU, UMW XPOMOOUHAMUYECKMMU, W
rpaBuMTauMoHHbIMK. Bnarogaps 3aTum  B3aMMOZENCTBUAM
MeXAy KBapkamu 1 nentoHamu co3gaercs BuauMasi marte-
pYsi, KOTOPYHO Mbl U UCCINIEAYEM CETOLHS.

3pecb criefyer OTMETUTb, YTO POCCUWCKUE Y4YeHble
BHECIM OCHOBOMOIaratLwuii BKrnag B passutne puanku Bbl-
COKUX aHepruii. [locTaTouHO cka3aTb, YTO B OCHOBE 3M1EKTPO-
cnabbix B3aUMOLENCTBUIA NEXUT NMOHATUE CMOHTAHHOTO Ha-
pyLUEHUS CUMMETPUN — 3aKOH, KOTOPbIN 119 KBaHTOBbIX CU1-
cteM Obin OTKpbIT Hukonaem Boromnto6oBbiM. YacTHas
peanusauusi 9TOro 3akoHa B hU3MKe 4YacTul, npueena kK
npeackasaHuio CyLLeCTBOBaHWS XUITCOBCKOro 6030Ha, un3y-
YEHMIO CBOWCTB KOTOPOTO celvac MOCBSALLEHO OFPOMHOE KO-
NMYECTBO TEOpEeTUYECKUX paboT; NPOBOASTCA COOTBETCTBY-
loLLMe IKCNEPUMEHTBI MO ero OBHAPYXXEHUIO Ha CYLLECTBYHO-
wmMx un  nnadupyemblx yckoputenax (LHC, LEPH).
(CormacHo TeopeTM4eckMM MpeacTaBneHnsM  u3nKos,
WMEHHO XMUITCOBCKMI BO30H — Ta YacTuua, Kotopasi Hagens-
eT maTepuio maccon. — «HM.)

C Opyrovi CTOPOHbI, B OCHOBE CUSbHBIX, MU XpOMOAU-
HaMU4eCcKnx, B3aMOLENCTBUIN NexaT HOBOE KBAHTOBOE Yu-

— And what is the significance of the present his-
torical moment from the scientific point of view?

— In the field of particle physics, dramatic discoveries
have been made which have changed our idea about the Na-
ture around us. At the turn of the century, we ran into unex-
pected surprises — the position of the so-called Standard
Model had seemed to be very firm in physics but, suddenly, it
turned out that the Universe is 96% some dark energy, dark
matter, and now the time for new experiments has come
which will be held at giant accelerators and will make it possi-
ble to unveil these mysteries of Nature. The main great ex-
pectations today in high energy physics are related to the de-
velopment of the Large Hadron Collider (LHC) at CERN in
Geneva. We may say that we are on the threshold of its
launching.

— Albert Nikiforovich, you were one of the organiz-
ers of the Rochester Conference in Thilisi in 1976. What
has changed since then?

— I'll say a few words about the Conference pro-
gramme. Its aim is to sum up the main achievements in high
energy physics obtained during the two years after the previ-
ous meeting and to work out the ways for its further develop-
ment. Modern high energy physics is a fundamental science
which studies properties of matter in the scales up to 10~
centimeters. In such scales, the main constituents of matter

are leptons and colour quarks which interact with each other
with three fundamental forces, i.e., electroweak, strong, or
chromodynamic, and gravitational. Visible matter that we
study today is created due to these interactions between
quarks and leptons.

It should be noted here that Russian scientists have
made a basic contribution to the progress of high energy
physics. Suffice it to say that electroweak interactions are
based on the notion of spontaneous symmetry breaking —
the law discovered by Nikolai Bogoliubov for quantum sys-
tems. A partial realization of this law in particle physics
brought about the prediction of the Higgs boson existence,
whose properties now are studied in numerous theoretical
papers; experiments are held to discover it at the existing
and designed accelerators (the LHC, CERN). (It is the Higgs
boson, according to theoretical ideas, that provides matter
with mass. — «NG».)

On the other hand, the basis of strong, or chromody-
namic, interactions is the new quantum number colour and
real fundamental particles — colour quarks that were pre-
dicted by JINR scientists N. Bogoliubov, B. Struminsky and
A. Tavkhelidze.

It is well known that biggest discoveries are made at the
turn of different sciences. In particular, a new trend emerges
at the frontier of the three above-mentioned fundamental in-



cno yeem un peanbHble (pyHOAMEHTanbHbIE YacTuLlbl —
UgemHble KgapKu, 4To ObINO MpeackasaHo COTpyAHMKaMU
OUVAN H. boronto6osbiM, B. CTpymuHckum ©n A. TaBxe-
nvase.

XOpOLLO M3BECTHO, YTO CaMble KPYMHblE OTKPbITUS CO-
BEPLUAKTCA Ha CTbIKe pas3fnNUyHbIX Hayk. B yacTHocTu, Ha
CTbIKE TPEX BbILLEYNOMSIHYTbIX (PyHAAMEHTamNbHbIX B3aUMO-
[EeNCTBMI BO3HMKAET HOBOE HarnpaBrieHue, CBs3blBaloLLee
KOCMOMOrio 1 u3nKy 4actul. Tak YTo ecnv paHblue ans
Hallen HayKun OCHOBHbIMW UHCTPYMEHTaMu U MeCTOM Aeu-
CTBMS ABMSANUCH YCKOPUTENN UMW NOA3EMHbIE U NOABOAHLIE
nabopatopuu, TO celyac yxe BeCb KOCMOC CTaHOBUTCS
ecTecTBeHHoV nabopatopuen gnst pa3BuTUa PU3MKU Ya-
ctuy. B aton cBaA3m Ha koHepeHumn obcyxaanacb O4eHb
ambuLmo3Has Teopusi — Teopusi CTPYH, KOTopast NblTaeTcs
06beanHNTL BCe 3TK cunbl. XOTA B 3TON TEOPUM BOMPOCOB
noka 6onblue, YeM OTBETOB.

— Yem ce200Hs1 MOXHO yousumb hu3ukos?

— BbisicHsieTcs, 4TO BUaMMasi HaMKM mMaTtepusi cocta-
BISIET BCEro-HaBCEero 5 NpoLeHTOB OT BCEW CYLLECTBYHOLLEN
MaTtepun, n, YTobbl OOBLACHUTL ABWXKEHWE ranakTuk, Hago
NpeanonoXuTb CyLLIECTBOBaHWE NPUMEPHO 25 MpOLEHTOB
HEBMOANMOW MaTepum — TeMHOW maTtepum u okono 70 npo-
LIEeHTOB HEBWUAMMOW 3HEPrun — TEMHOW 3Heprun. B mHoro-
UYMCIEHHbIX AOKMagax U ANCKYCCUSAX Ha KOHpepeHuun yye-
Hbl€ MbITANUCb NMOHATbL CyTb 3TUX HOBbIX ABMEHUI U TO, KaK
OHU BMUSAKOT Ha M3uKy YacTul. VHTepecHble nccnenosa-
HMS MO BO3MOXHOMY OOBSCHEHMWIO NPUPOAbLI TEMHON MaTe-
Py, BbIMOITHEHHbIE NP LUMPOKOM MEXAYHAPOAHOM COTpYA-
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HuyecTBe, ObINM MpeacTaBneHbl B MMEeHapHOM [Aokrnage
yuyeHoro u3 [1y6Hbl [l. KasakoBa.

KBaHTOBasi xpoMoaMHamuKa npveena K npeackasaHuio
aApOHHON MaTepum, COCTOSILLIEV U3 LIBETHbIX KBAPKOB U Nto-
OHOB, KOTOpble He HabnaaTca B CBOOOAHOM COCTOSIHUM.
PyHaameHTanbHOM 3ajadven Haykun SBNAeTCs N3ydYeHne «Ha
HeBeJOMbIX [OpOXKax CrefoB HEBWAAHHLIX 3BEPEn».
B aTtoin cBA3M 6onbLUON NMHTepec Bbi3Ban LMKN paboT, Bbi-
MOMHSIEMbIX MEXAYHapOOHbIM COTPYAHUYECTBOM, BO3rna-
BnsiembiM A. CCaksHOM, B KOTOPOM MNpencKasbiBaeTcs u
n3yyaeTcs cMmellaHHas dasa ropsidert NroTHOW agpOHHON
maTtepun.

— Kakue ypoku MO)XHO ebIHecmu u3 3amoti KoHge-
peHuyuu?

— T[lopaxaerT, kak cerogHs B pa3HblX CTpaHax nnaHunpy-
I0TCS KPYMHbIE MPOEKTbI MO CO3AaHNI0 SAepPHO-PU3NYECKUX
YCTaHOBOK HOBOTO MOKOMEHNSt — yCKOpUTenew, NoA3eMHbIX,
NoABOAHBLIX N KOCMUYECKNX TEMNECKONoB AN AarnbHewnLwero
NPOABMKEHNS B rMybb MaTepun 3a macwTabbl B 107"® can-
TuMeTpoB. Bo Bcex aTux HanpasneHusx Poccusi obnagaet
KofnoccanbHbIM OMbITOM M OrPOMHBIM WHTENNEKTyanbHbIM
noteHumanom. HyxxHo Takke yunTbiBaTh, 4To Poccusa aBns-
eTcs BedyLLlen KocMmnyeckon aepxason. Poccunckue gusn-
Kn BOCTpebOBaHbl ANs y4acTUs BO BCEX KPYMHEWLIMX MUPO-
BbIX MPOEKTax, XOTH NOCNeAHee 1 He SBMAETCA onpaBaaHu-
€M OTCYTCTBMSA KpYMHOMacLUTabHbIX HOBbLIX MNPOEKTOB,
peanu3yemblix Ha TeppuTopumn Poccuu.

Hesasucumas 2asema.
lMpunoxeHue «HI Haykax». 2006. 12 age. Ne 12. C. 11-12.

teractions which connects cosmology and particle physics.
So, if the main tools and places for our science used to be ac-
celerators or underground and underwater laboratories, it is
all space today that becomes a natural laboratory for the de-
velopment of particle physics. In this aspect, there were vivid
discussions at the Conference about a very ambitious theo-
ry — the string theory — which tries to put all these forces to-
gether. However, there are more questions in this theory than
answers so far.

— What can amaze physicists today?

— It becomes clear that the matter we see is only 5% of
all existing matter. To provide an explanation for the traveling
of galaxies we have to presuppose that there exist about
25% of invisible matter, dark matter, and about 70% of invisi-
ble energy, dark energy. At the Conference, during plentiful
presentations and discussions, scientists tried to understand
the essence of these new phenomena and the way they influ-
ence particle physics. The plenary report by the scientist
from Dubna D. Kazakov dwelt on the interesting studies of a
possible explanation for the dark matter origin, conducted in
extensive international cooperation.

Quantum chromodynamics bore the prediction of
hadron matter which consists of colour quarks and gluons

that are not observed in the unbound state. A basic task of
science is to study «the traces of a White Rabbit down the
hole or the smile of a Cheshire Cat in the wood of the Won-
derland». Thereupon, the series of studies conducted in
wide international cooperation headed by A. Sissakian at-
tracted much interest at the Conference as the mixed phase
of hot dense hadron matter is predicted and studied in this
research.

— What are possible lessons of this Conference?

— It is amazing how in different countries today large
projects of developing nuclear physics facilities of a new gen-
eration are designed — accelerators, underground, under-
water and space telescopes for further search into the depth
of matter, beyond the scales of 107'® cm. In all these activi-
ties Russia possesses enormous experience and tremen-
dous intellectual potential. It should be also accounted for
that Russia is a leading space power. Russian physicists are
on-demand to take part in all largest world projects; however,
the latter fact is not an excuse for the absence of new
large-scale projects brought to life in the territory of Russia.

Nezavisimaya Gazeta.
Supplement to «NG Nauka». 2006. Aug. 12. No. 12. P. 11-12.
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«Pouectep’2006»... 30 ner cnycra

Jletom 1976 . B TGunmcm coctosinacek odepegHas Me-
XayHapogHas KoHdepeHUMs no unsmke BbICOKMX SHEpPrnm
M3 cepun Tak HasblBaemblx PovecTepckux KoHdepeHumii
(ICHEP). Torga chopym ¢umankoB mupa B nocrnegHvun pas
npoxoaun Ha Tepputopun CCCP. A paHee 3T KOHdepeH-
Lnmn yxe nposoamnmnck asaxabl B Knese (19591 1970 ) us
[y6He (1964 r.).

OuepenHas PoyecTtepckas koHdepeHums «ICHEP 06»
nog Homepom XXXIII BepHynacek B Poccuto B 2006 r. n Bbina
npoBefeHa ¢ 26 uons no 2 asrycta B Mockse B Poccuinckom
akagemun Hayk. lNMpoBegeHne B MockBe camMoro KpyrnHoro v
npecTmxHoro popyma no usmnKe BbICOKMX IHEPrMin — Besy-
CMNOBHOE NpU3HaHWE 3acrnyr POCCUACKNX YHEHbIX B UCCrieao-
BaHWM pyHOAAMeHTanbHbIX CBOMCTB Matepun. 31o 6bIno oT-
paXXeHO B BbICTYMSIEHWM HA OTKPbITUM KOH(PEPEHUUN CO-
npencenartens OoprkoMuTeTa, yneHa Mpesngnyma
Poccuinckon akagemumn Hayk, avpektopa WHCTUTyTa aaep-
HbIX uccnepoBaHuin PAH akapemuka B. A. MatBeeBa. C
NPMBETCTBUSMMN K yYaCTHMKaAM KOHepeHuun obpatunuch
pyKoBOAMTENb CeKuunn sigepHon uankn OToeneHnst opusmu-
yeckux Hayk PAH, gupektop WHCcTUTyTa saepHon dumsunkm
um. I. V. byakepa PAH, conpeacenatenb oprkomuteTa aka-
aemuk A. H. CkpuHckuin, npopektop MockoBckoro rocyaap-
CTBEHHOro yHuepcuteta um. M. B. JlomoHocoBa npodec-

cop B. B. benokypoB. OT O6beauHEeHHOro NHCTUTYTa saep-
HbIX UCCreaoBaHU nepen Aeneratamm U rocTAMU BbICTY-
nun BuUe-npeacepatens oprkomuteta, avpektop OUAU
uneH-koppecnoHaeHt PAH A. H. CucaksH, KOTopbIn paccka-
3an o ctpyktype «ICHEP’06», ee Hay4HON mporpamme u
aKTMYECKN OTKPbIIT KOHEPEHLUIO, NOCIe Yero Havanmcb
Hay4Hble 3acefaHns B NATU NapannerbHbIX CeCCUsIX.

B KoHdbepeHuun NprHAnM yyactue 6onee Toicaun yye-
HbIX-Kn3nKoB 13 53 cTpaH mupa. O6LwmMpHasa Hay4Hasi Nnpo-
rpamma cogepxkana 27 nneHapHbIX NpurnalleHHbIX oKna-
00B 1 365 opurMHanbHbIX AOKMAAoB, NpeacTaBeHHbIX Ha
14 napannenbHbIX ceccusix, B Tom vmcne 50 goknagos poc-
CUNCKUX YyYeHblX; 17 OoknagoB Obinu caenaHbl yY4eHbIMU
OUNAN. Kpome Toro, Ha NOCTEPHbLIX ceccusx Obinn npeacTa-
BMneHbl 95 OOKNagoB Kak OT OTAENbHbIX aBTOPOB, Tak U OT
MUPOBLIX Konnabopauuii, akTMBHO NPOBOASALIMX UCCNENo-
BaHUA N0 PU3NKE BbICOKMNX IHEPTUIA, KOCMOSOrMM 1 y4acTBy-
IoLMX B pa3paboTKe COBPEMEHHbIX ETEKTOPOB areMeHTap-
HbIX YacTuL,. B TeyeHune wecTn gHeN y4acTHUKM KOHepeH-
UMM ObINM aKTUBHO BOBMEYEHb! B 06CYXAEHNE aKTyarnbHbIX
BOMPOCOB acTPOU3NKM 1 KOCMONOrMn, PU3NKN HEUTPUHO,
BbIYMCIIEHUI Ha PEeLLETKE U B KBAHTOBOW TEOpUM Nors, Npo-
Onem CTONKHOBEHUS TSXKENbIX MOHOB M KBAPKOBOW MaTepuu,
UCCNEeNoBaHNS XKECTKUX U MSAMKUX MPOLIECCOB B KBAHTOBOW

«Rochester’2006»... 30 Years Later

In the summer of 1976 a regular International Confer-
ence on High Energy Physics (ICHEP), known traditionally
as the Rochester conference, was held in Tbilisi. It was the
last time it took place in the territory of the USSR. But on the
whole, this forum was twice held in Kiev (1959 and 1970) and
in Dubna (1964).

The Rochester conference ICHEP’06 under the number
XXXIII came back to Russia in the summer of 2006 and was
held on 26 July — 2 August in Moscow at the Russian Acad-
emy of Sciences. The fact that this largest and prestigious
conference on high energy physics was held in Moscow
demonstrates the indisputable acknowledgement of the con-
tribution of Russian scientists to the research on the funda-
mental properties of matter. It was reflected in the speech of
its Co-Chairman, member of the Presidium of the Russian
Academy of Sciences Academician V. Matveev at the open-
ing ceremony. Head of Nuclear Physics section of the RAS
department of physics sciences, Director of the Budker Insti-
tute of Nuclear Physics of RAS, Co-Chairman of the confer-
ence Academician A. Skrinsky, Pro-Rector of the Lomono-
sov Moscow State University Professor V. Belokurov also
greeted the participants. Vice-Chairman of the Organizing
Committee, JINR Director RAS Corresponding Member
A. Sissakian spoke to the delegates and guests at the cere-
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mony and told them about the structure of ICHEP’06, its sci-
entific programme and actually proclaimed the event
opened. After the ceremony, scientific meetings in five paral-
lel sections started.

About a thousand physicists from 53 countries took part
in the Conference. Extensive scientific programme con-
tained 27 plenary reports and 365 ingenious presentations at
14 parallel sessions, including 50 reports by Russian scien-
tists and 17 presentations by scientists from JINR. To add to
this, 95 reports were given in poster presentations, both from
individual authors and from international collaborations who
actively study high energy physics, cosmology and partici-
pate in the development of modern detectors of elementary
particles. For six days the conference participants rigorously
discussed urgent issues of astrophysics and cosmology,
neutrino physics, lattice and quantum field theory calcula-
tions, heavy-ion collisions and quark matter, hard and soft
processes in quantum chromodynamics, physics of elec-
troweak interactions, processes of rare decays of elemen-
tary particles, spectroscopy of hadrons and exotic states,
physics of heavy quark states, possible scenarios of going
beyond the Standard Model in electroweak and strong inter-
actions, building a unified system GRID for data processing,
new accelerators and elementary particle detectors,



XpoMoauHaMuke, U3nKn anekTpocnabbix B3aumopen-
CTBMI, MPOLIECCOB PEOKMX pacnafoB 3fIEMEHTapHbIX Ya-
CTU1L, CMEKTPOCKONUM aipOHOB U 3K30TUYECKNX COCTOSAHUN,
hM3UKN TSHKEMNBIX KBAPKOBbLIX COCTOSHUIA, BO3MOXHbIX CLie-
HapveB BbIxoga 3a npegensl CTaHOapTHOM Mogenwu
anekTpocnabbiX U CUMNbHbIX B3aUMOAENCTBUIA, NOCTPOEHNS
eauHon cuctembl 06paboTkn 3KCNepMMeHTanbHbIX OaHHbIX
GRID, HOBbIX yckopuTenew U OETEKTOPOB 3IEMEHTapHbIX
yacTuL, MateMaTUYeCKMX acrnekTOB KBAHTOBOM TEOPUM Nonst
N TEOPUN CTPYH.

Cpa3y e 0TMETUM, YTO C TEOPETUHECKON TOUKM 3pPEHUS
HanuLo NpPorpecc B Tak Ha3blBaEMOW NPaKTUYECKOM TEOpUH,
npexae BCEero B CMOXHENLLNX MHOTONETNEBbIX BbIYMCIEHM-
X B paMKax KBaHToBoW xpomoguHamuku (KXIO). 3ameva-
TenbHbIM haKTOM SIBMSIETCS NPEKpacHoe cornacue Tux Bbl-
YUCMEHU C pe3ynbTaTtaMu, NoMy4YeHHbIMU Ha Tak Ha3biBae-
MOW «pelleTke» C Y4eTOM [AMHAMUYECKMX KBapKOB
(. Wwepxonbty, DESY; A.[On [Dxuakomo, Wranus;
B. N. 3axapos, NTO®; LI. BepH, CLLUA).

B TeueHue ANMTENbHOrO BPEMEHW y4eHble MbITalTcs
NMOCTPOUTL €AMHYIO0 TEOPUIO KANNMBPOBOYHBIX CUI, MPETEHAY-
oWwyto Ha dyHOaMEeHTanbHyl0 pofb MNpu  06BbACHEHUK
CBOWCTB 1 npupodbl agpoHoB. [py aTom noka He yaaetcs
copMynmnpoBaTe CaMOCOrIacoBaHHY0 TEOPUIO HEBbINETa-
HMS KBApKOB M3 aJpPOHOB MCXOAS U3 NEPBUYHBIX MPUHLIMMOB,
Hanpumep, KanMbpoBOYHOW MHBaPUAHTHOCTW N €4UHOW Teo-
pvn kBaHTOBaHHbIX nonev. OfHO 13 NpeanoXeHun, KoTopoe
aKTMBHO 0OCYXXA4anocb Ha KOHdepeHUMu, 3akmnovaeTcs B
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nccnenoBaHUM COOTBETCTBUA 3PEKTOB rpaBmUTaLumn 1 Ka-
NMBPOBOYHBIX MPUHLMMOB, A€ OCHOBHbIM CTapTOBbIM MO-
MEHTOM SBMNAETCS MPEAnonoXeHne O «TeOopeTUYecKon
Teopum», T. €. MOUCK COOTBETCTBMSA B TEOPUW CTPyH B
(5+5)-mepHom (5d) mpocTpaHcTBe-BpeMeHu aHTu-ge-Cut-
Tepa u N = 4-cynepnpoctpaHctee AHra—Muninca B npuBbIY-
HOM Anst Hac 4-mepHoM (4d) npocTpaHcTBe-BpemeHn Muk-
koBckoro. C y4yeToM [OOMOMHUTENBbHON PasMepHOCTU Mpo-
CTpPaHCTBa-BPEMEHM BbIUMCIEHUS B 4d-Teopun CUIbHbIX
B3aVMOLENCTBMIN CTAHOBATCS peanbHbIMU [0 MOMyYeHus
KoHeuyHoro pesynetata (B. Llomepys, DESY; X. ®anbkoH,
CLWA). Taknum obpasom, 0606LleHne Teopun B MPOCTpaH-
cTBe aHTu-ge-Cutrepa npuMBOAMT K HEOXMOAHHOMY MU
ycneLwHoMy nyTu AN NyYWero OCMbICNIEHNS Y MOHUMaHNUS
npupoabl KannbpoBOYHbLIX B3aMMOAENCTBUIA C YHUKarbHON
BO3MOXHOCTBIO ~ MCCMeJoBaHUs  CBOWCTB  4YacTul, B
HU3Ko3HepreTnyeckon obrnactn. C MOMOLLBI MOAENbHbIX
npeacraeneHnin  HeneptypbatusHon KX nosBnsieTcs
BO3MOXHOCTb NPUONN3UTLCS K MOHUMAHWIO NPUPOAbI:

— KOHarHMeHTa (yaepXMBaHVS KBApKOB BHYTPY afjpOHOB

Ha 6OoMbLUNX PaCCTOSIHUAX);

— noTeHUMana mexay TshkenbiMy KBapKamu;

— CMneKTpa HU3KO3HEPreTM4YeCcKUX agpoHOB;

— MpaBwWs KBapKOBOTO CYETA;

— TpaekTopuin Peaxe 1 paguanbHbIX BO30YXAEHWUNA.

Cnepytowmnin acnekt B npeactaeneHun KX B cmbicne
COOTBETCTBUA rpaBMTaLMM U KAanNMOPOBOYHbBIX B3auMoaewn-
CTBUA — CUMbHOCBSI3aHHAs KBapK-TIOOHHasA Martepusi

mathematical aspects of quantum field theory and string
theory.

It should be marked here that from the theoretical point
of view the progress in the so-called practical theory is obvi-
ous, primarily in sophisticated multiloop calculations in the
quantum chromodynamics frames. Splendid harmony of
these calculations with the results obtained at the «lattice»
with account of dynamic quarks (G.Schierholz, DESY; A. Di
Giacomo, ltaly; V. Zakharov, ITEP; Z.Bern, USA) is a
remarkable achievement.

For a long time scientists have been trying to build a uni-
fied theory of gauge forces claimed to have a fundamental
role in the explanation of properties and nature of hadrons.
But they have failed to form a self-consistent theory of quark
confinement from hadrons using the initial principles, e.g.,
gauge invariance and the unified theory of quantized fields.
One of the suggestions which was actively discussed at the
Conference concerns the studies of gravitation effects con-
formity with gauge principles where the main starting point is
the assumption about a «theoretical theory», i.e., a search
for conformity in the string theory in (5+5)-dimensional (5D)
anti-de-Sitter space-time and N = 4 Yang—Mills superspace
in the usual 4D Minkowski space-time. With the additional di-
mension of space-time, calculations in 4D theory of strong
interactions become realizable up to the achievement of the

final result (V. Schomeruz, DESY; H. Falcon, USA). Thus,
the generalization of the theory in the anti-de-Sitter space
leads to an unexpected and successful approach for better
comprehending and understanding the nature of gauge in-
teractions with a unique chance to study particle properties in
the low-energy region today. A possibility arises to come
closer to the understanding of nature with the help of the
following model assumptions in the nonperturbative QCD:
— confinement (quark confinement inside hadrons at large
distances);
— a potential between heavy quarks;
— a low-energy hadron spectrum;
— quark counting rules;
— Regge trajectories and radial excitations.
Strong-coupling quark—gluon matter (X. Wang, USA) is
the next aspect in the QCD concept in terms of the gravita-
tion—gauge interactions conformity. A physically real demon-
stration of this conformity is the phase transitions which have
already been predicted by lattice calculations — an almost
ideal distribution of the quark—gluon flux with the results con-
firmed at RHIC at the Brookhaven National Laboratory
(T. Hallman, USA; L. Bravina, Moscow; N. Xu, USA; O. Ro-
gachevsky, JINR, et al.).
Suggestions were also made on the study of phase tran-
sitions at high temperatures (K. Safarik, CERN; L. Saryche-
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(X. Banr, CLWA). ®u3nyeckn peanbHbIM NPOSBIEHNEM 3TOMO
COOTBETCTBUS SABMAOTCA ha3oBble Nepexoabl, KOTOpble Yxe
ObINKM NpeackasaHbl PeLLETOYHBIMU BbIYUCTIEHUAMUN, MOYTU
naearnbHoe pacnpegeneHne KBapK-rtOOHHOIO MOTOKa C
nogTeepxaeHvem pesynsratoB Ha RHIC B BpykxenseHckomn
HaLMoHarbHon nabopatopumn (T. Xonnmat, CLUA;
J1. BpaBuHa, Mockea; H.Kcy, CLUA; O. Poradesckui,
OuANn, n gp.).

Bbinn copmynupoBaHbl Takke NPeanoxXeHus no uc-
crnefoBaHuio as3oBbIX NEPEXOA0B MPU BbICOKUX Temnepa-
Typax (K. Wadapuk, LEPH; J1. CapblyeBa, HUWMAD MIY),
YTO yXe [OBOSIbHO CKOpO OyaeT BO3MOXHO MpPOBEpUTbL Ha
6onbLiom agpoHHom konnavgepe (LHC) B LLIEPH (Lsenua-
pus). B Hu3KoaHepreTudeckon puanke npu [OCTATOYHO
bonbLio 6aprMoHHON NIIOTHOCTM MUCCNEeAoBaHUs No aso-
BbIM MepexodaM MNNnaHupylTcs Ha HyknotpoHe OUAU
(A. CucaksH, A. CopuH u gp., OUAN) n B GSI B Nepmarun
(M. IleBan, BeHrpus).

Be3ycrnoBHO, BO3HUKAET BOMPOC: B KAKOW CTEMNEHU Mbl
MOXEM [0BEepsATb COOTBETCTBMIO FpaBuUTaLMK U Kanunbpo-
BOYHOWN TEOpUN; AENCTBUTENBHO NN 3Ta Mogenb obbeanHe-
HUS IBNSIETCS A0CTaTouHO Npuemnemon ana KXO? MNpubnu-
»Kaemcs N Mbl K MOCTPOEHMI0 CaMOCOrniacoBaHHOM Teopuu,
cnepyst 3TUM 06beAMHEHHbIM NpyHUMNam? MNMepBble pesyns-
TaTbl, KOTOPbIE MOXHO paccMaTpuBaTb Kak TeCTOBble, C
yCrexoM MOATBEPAWUMM KU3HECTOMKOCTb 3TOr0 COOTBET-
cTBuSA. B TO e Bpemst MOXHO chopMynupoBaTh Npeaioxe-
HWUS1 O COMOCTaBIEHNN 3TOW eQUHON TEOPUN C TaKUMU eLle

Maro W3y4YeHHbIMU dreMeHTaMy NpupoAbl, Kak rmnobonsl,
rmépuaHble 1 Apyrue KBapK-riOHHbIE 3K30TUYECKUE COCTO-
SAHUA. DKCNEPUMEHTbI N0 MOUCKY KAaHANAATOB ANS 3TUX 3K30-
TU4ecknx cocTosHuin BegyTtca B [MpotBuHo, BNL (E852),
BES I, CLEOc, Belle, BaBar, Ilabopatopuu nm. 3. epmun
(M. Naxnos, UT3®; A. Baripo, Ntanus; A. 3ariues, MPBJI).

MpogBurasce panee, BMOMIHE OYEBUOHO Mpeanorno-
XWUTb, YTO KanMbpOBOYHO-TPaBUTALIMOHHOE COOTBETCTBUE
€CTb He YTO MHOe, Kak paclumpeHHas Bepcusa CTaHgapTHON
mozenu (CM), egnHon Teopumn anekTpocnabbiX U CUMbHbIX
B3aUMOAEWCTBUN, e Teopusi CUMbHbIX B3aUMOAENCTBUW
[ornonHeHa nerkuMmu nonsMmu Xurrca u ton-ksapkamu. MNpu
3TOM U XUITCOBCKME YacCTuLbl, Y TOM-KBAPKM MUMEIOT HETPUBU-
anbHble CTPYKTYPbI 1 BMOMHE MOTyT ObiTb COCTaBHbIMU 00b-
eKTamu, T. €. COCTaBINEHHbIMUN U3 APYTUX PYHAAMEHTaNbHbIX
yactuy,. MNprmMeyaTtenbHO, YTO 3Ta MOAESb MOXET Takxke Co-
aepxartb u cynepcuMmmetpuio. Takum obpasom, B 5d-npo-
CTpaHCTBE-BPEMEHM BONHOBas pyHKUMS BONU3M MHdpa-
KpacHon GpaHbl COOTBETCTBYET COCTaBHOMY COCTOSIHUIO B
YeTbIpEXMEPHOM NPOCTPAHCTBE, a NATas koopauHaTta B ns-
TMMepUKN OTBEYaeT aHepreTuyeckomy macwwTtaby B 4d-npo-
cTpaHcTBe-BpeMeHn MuHkoBckoro. BosHukaeT Bonpoc: kKa-
KOBa NpuYMHa TOro, YTO XUITCOBCKMIA 6O30H MOXET ObITb ner-
KMM? OTOT BOMPOC, B YaCTHOCTW, CBSA3aH C TeM, 4TO
OuHamuka nornen Xurrca B 4d-npocTpaHCTBE HEN3BECTHA, B
TO BpeMs Kak B 5d-npocTpaHCcTBe-BpEMEHN U3BECTHbBI CBON-
cTBa 0ObEMHbIX Nonen, B TOM Yncre coctaBHbIX. [1oaTomy
TEOPUSM C COCTaBHbIMU (MMM CTPYKTYPHbIMM) MOMSIMU

va, SINP MSU), which will be very soon possible to be
checked at the Large Hadron Collider at CERN (Switzer-
land). Studies of phase transitions in low-energy physics at
high enough baryon density are planned to be conducted at
the JINR Nuclotron (A. Sissakian, A. Sorin et al., JINR) and
GSl in Germany (P. Lévai, Hungary).

Obvious questions arise: To what extent can we rely on
the conformity of gravitation and gauge theory? Is this unifi-
cation model actually sufficiently acceptable for QCD? Are
we approaching the point of the construction of a self-coordi-
nated theory if we follow these unification principles? The
first results which may be regarded as tests have successful-
ly proved the sustainability of this conformity. At the same
time, suggestions can be formulated on the comparison of
this unified theory with such by-way phenomena as glue-
balls, hybrid and other quark—gluon exotic states. Experi-
ments to search for candidates for these exotic states are be-
ing held in Protvino, BNL (E852), BES II, CLEOc, Belle,
BaBar, Fermi National Laboratory (P.Pakhlov, ITEP;
A. Vairo, ltaly; A. Zaitsev, IHEP).

Furthermore, it is evident to assume that the gauge—
gravitation conformity is in fact an extended version of the
Standard Model (SM), a unified theory of electroweak and
strong interactions where light Higgs fields and top quarks
are added to the theory of strong interactions. For all that,
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both Higgs particles and top quarks have nontrivial struc-
tures and can be composite objects, i.e., consist of other fun-
damental particles. It is remarkable that this model can
contain supersymmetry as well. Thus, the wave function in
the 5D space-time near the infrared brane corresponds to a
composite state in the 4D space, and the fifth coordinate in
5D corresponds to the energy scale in the 4D Minkowski
space-time. Then we have a question: What is the reason for
the Higgs boson to be so light? This question is particularly
connected with the fact that the dynamics of Higgs fields in
the 4D space is not known, while the properties of volumetric
fields, including the composite ones, are known in the 5D
space-time. That is why theories of composite (or structure)
Higgs fields have been treated with an acute attention lately.
The following additional arguments in favour of the
composite Higgs fields may be given:

— the theory is sustainable and self-consistent up to very
large energy scales;

— calculations may be executed in the 5D space-time;

— running gauge constants conform with the general princi-
ples of the unified theory;

— it becomes possible and then necessary to study excited
or additional quark degrees of freedom, leptons, gauge
bosons, and Higgs particles at the LHC.



Xurrca B nocnegHee BpeMs yAensetcsa npuctansHoe

BHMMaHue. Cpean JONONHWUTENbHBIX apryMEeHTOB B NOMb3y

COCTaBHbIX nonen Xurrca MOXXHO NpMBECTU crnegyoLme:

— Teopusi ycTol4MBa W CamMoCOrflacoBaHHa BMOTb [0
oYeHb BonbLUMX 3HEepreTM4YeckMx MacLLTabos;

— BO3MOXHO MpoBefeHue BbluMcneHnn B 5d-npocTpan-
CTBE-BPEMEHMY;

— OGeryLme kannbpoBOYHbIE KOHCTaHTbI COrMacoBaHbl ¢ 06-
LMY NPUHLMNAMN €AMHON TEOpUK;

— MOSABMSAETCS BO3MOXHOCTb, a CIeAoM 1 HEOOXOAMMOCTb,
nuccnenoBaHns BO30YXKAEHHBIX WU AOMNONMHUTENbHbIX
KBapKOBbIX CTeneHeln cBob0abl, NENTOHOB, KanMbpPOBOY-
HbIX 6030HOB, XMITCOBCKMX YacTul, Ha LHC.

lMog4epkHeMm, 4YTO BCe BbilLeCcKka3aHHOe ABMSETCS NULlb

NPYMEPOM, XOTSI U O4EHb XOPOLUUM, PaCLLUMPEHHON Teopun,

Bbixoasiel 3a pamku CM (P. Fopgbone, MHaus; A. bensies,

CLWA; N. Caeapg, KaHaga; C. WmaTtos, OUAWN; H. CaTtana-

pasH, CLWWA, v gp.).

UTo Mbl MOXEM yBUOETb C BbICOT KOCMOSOMMYECKNX
npenckasaHui 1 onbITHbIX AaHHbIX? COBpeMeHHbIe n3mepe-
HUS1 BDEMEHU XXM3HU HENTPOHA MPUBENW K yyLIEeMy MOHU-
MaHuo Npobrembl n3oounus renus-4. TemHas aHeprusi Bce
6onee n 6onee NOHMMaETCs B TEPMUHAX KOCMOSOMMYECKON
NMOCTOSIHHOM, B TO K& BPeMsi KOCMoslormyeckas noCcTosiHHas
onpeaensieTcsa Kak He 3aBucsiLasa OT BPEMEHM 3HEPrUs Ba-
Kyyma. ®nsmka KOCMUYECKMX TNyYel MOMOSHSETCA HOBLIMU
AaHHbIMKU ¢ Auger B AnddpepeHumnansHOM pacnpeaeneHnm
NnoToka Mo 3aHepruun. B HacTosiLee Bpemsi pacxoXaeHus B
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3TOM pacnpegeneHun mexgy AaHHbiMu AGASA n HiRes +
Auger ocnabeBaloT, HO BCe elle COXPaHSTCH
(AN. Takaxawwu, CLUA).

XOpoLLO N3BECTHO, YTO OCHOBHbIM 3fIEMEHTOM BO Bce-
NEHHON MOXET ObITb TEMHAs MaTepus, MONCKN KOTOPOW ak-
TMBHO BEAYTCH KaK B 3KCMEpUMEHTarlbHOM MaHe, Tak U B
TeopeTuYeckmx nccnegoBaHunsx. Noka He cyluecTByeT nps-
MOro [oKa3aTenbCTBa CyLLECTBOBaHWUS TEMHOW MaTepumn u
ee NposiBNeHnst Yepe3 U3BECTHbIe B3aumoaencTeua. B Ha-
CTOsILLlee BpeMsl Hafexabl Bo3naratoTca Ha 3KCMepUMEHTbI
EGRET n DAMA, B KOTOPbIX NPOAOIMKAOTCA MONCKN TEMHOW
matepuu (0. Kasakos, OUAN; A. BeTTnHn, Utanus).

B ¢unavke HENTPMHO AOCTUrHYT CYLLECTBEHHbIA Mpo-
rpecc B U3MepeHNn Maccbl HEUTPUHO, OCUMUNMSALNA HENTPK-
HO C To4HOCTbi M3mepeHus 10-20 % (P. Pameika, CLUA;
®. depynbo, Utanua; W. NHoe, Anonusa). Konnabopauums
MINOS (T. MNMupc, Benukobputanusa) Hapsgy ¢ KamlLand
(K. Hakamypa, Anonus), Super-K (M. Takeyun, AnoHus),
SNO (K. I'paxam, KaHaga) Hayana nononHATb KOMUIKY 3Ha-
HWUIA B 3TOM 06nacTu pm3snKkmM HEMTPUHO. HanoMHMM, 4TO KOC-
MOMOrM4yeckoe orpaHnyYeHne Ha Maccy HeMTPUHO COCTaBns-
et 0,3 3B 1 aBnseTcsa KoHCepBaTUBHOW BENUYMHON. Monyye-
HO [J0Kas3aTenbCTBO MIO-Tay-HENTPUHHBIX OCLMNNALMA Ha
OCHOBE [1aHHbIX 3KCrnepnMeHToB Ha Super-K. OrpaHnyeHus
Ha maccbl HenTpuHo 0,01 < m < 0,3 3B coOOTBETCTBYHOT CO-
BPEMEHHbIM MpeacTaBneHnsM o6 acuMMeTpun Matepum-
aHTMmaTtepumn Bo BceneHHon. Bo3HMKalOT HOBblE BOMPOCHI
06 oueHke achdheKkToB CMeLLMBaHMA 1 a3 Npu n3aMepeHunsix

We should stress here that all the above-said is only an
example, though a very good one, of an extended theory be-
yond SM (R. Godbole, India; A. Belyaev, USA; P. Savard,
Canada; S. Shmatov, JINR; N. Satyanarayan, USA, et al.).

What can we learn from sublime cosmological predic-
tions and experimental data? Modern measurements of the
neutron lifetime have brought about better understanding of
the problem of helium-4 abundance. Dark energy is more
and more assumed in the terms of a cosmological constant;
at the same time, the cosmological constant is determined
as vacuum energy not dependent on time. Physics of cosmic
rays is being replenished with new data from Auger in the flux
differential distribution on energy. Today, the discrepancy in
this distribution between the data groups of AGASA and
HiRes + Auger is fading, though it still exists (Y. Takahashi,
USA).

It is assumed today that the main element in the Uni-
verse may be dark matter, and the search for it is actively
conducted both experimentally and theoretically. For the
time being, there is no direct proof of the dark matter exis-
tence and its demonstration via known interactions. At pre-
sent, scientists rest their hopes upon the experiments
EGRET and DAMA where the search for dark matter is con-
tinued (D. Kazakov, JINR; A. Bettini, Italy).

Considerable progress has been achieved in the mea-
surement of the neutrino mass and neutrino oscillations with
an accuracy of 10-20% (R. Rameika, USA; F. Feruglio, Italy;
K. Inoe, Japan). The MINOS collaboration (G. Pearce, Great
Britain), as well as KamLand (K. Nakamura, Japan), Su-
per-K (l. Takeuchi, Japan), SNO (K. Graham, Canada), has
already attained new data in this field of neutrino physics. It
should be mentioned here that the cosmological constraint
on the neutrino mass is 0.3 eV and it is a conservative value.
An evidence of mu-tau-neutrino oscillations has been ob-
tained on the basis of the data from Super-K. Constraints on
the neutrino masses 0.01 eV <m < 0.3 eV correspond to the
modern concept of the matter—antimatter asymmetry in the
Universe. New questions arise about the evaluation of the
confounding effects and phases in measurements of neutri-
no oscillations as the corresponding ratios are model-depen-
dent. The KamLand collaboration has presented new results
which prove the existence of geo-neutrino.

New results in the B-meson physics were displayed in
the review report by D. Glezinski (FNAL). B, oscillations
were discovered on the 17.31 ps‘1 level (central value) ac-
cording to the CDF collaboration data. It should be marked
that these oscillations are in full compliance with the SM pre-
dictions.




OCLMNNALMIA HENTPUHO, NOCKOSbKY COOTBETCTBYHOLLME COOT-
HOLLEHNSI SIBMNSAIOTCA MoAernbHo-3aBUcMbIiMKU. Konnabopa-
ums KamlLand npegctaBuna HOBble  pesynbraThl,
[oKa3sblBaloLMe Hanm4me reoHenTpuHo.

HosocTn dnaunkn B-me30HOB Obiny packpbiTel B 0630p-
Hom poknage [. MmeanHcku (FNAL). OTkpbITbl By-ocumnns-
unn Ha yposHe 17,31 nc™! (ueHTpanbHOe 3HayeHue) co-
rmacHo gaHHbIM konnabopauun CDF. 3ameTtum, 4to 3TM oc-
UMNNAUMM - HaxogaTcs B MOSIHOM — COOTBETCTBMM  C
npenckasaHmsammu CM.

OcTaetcs akTyanbHoW 3agaya yToYHEHUs Maccbl camo-
ro Tshkenoro keapka Tpetbero nokonexuns (4. O’Henn, CLUA;
®. Kanennu, CLUA, v gp.). Ha mockoBckon KoHdepeHummn
npeacTaBneH HOBLbIM pe3ynbTaT, OCHOBaHHbIA Ha OaHHbIX
konnabopauun CDF n DO Jabopatopun um. 3. Pepmun
(CLWA): Ton-kBapk cTan nerye, 4eM ObINo 06BLSABNEHO Ha ne-
KMHCKOM KoHpepeHummn 2004 r., n cerogHs Macca Ton-kBapka
coctasnset 171,4(x) 2,1 ['9B. [NpounssefeHbl yTOMHEHUS 1 B
namepeHun maccol W-6030Ha. Mo COBOKYMHbLIM AaHHbIM K3~
MepeHuii pabodas rpynna no anekTpocnabbiM B3aMMogen-
cteusm (EWWG) npencrtaBvna HOBbIW pe3ynbTaT Anst Mac-
cbl 6030Ha Xurrca, a UMEeHHO my, = 851398 9B, Tem cambim

noAYepKHyB pacxoxaeHne Ha ypoBHe 1 curma no cpasHe-
HUIO C yXXe N3BeCTHbIMU AaHHbIMU LEP. YT0 kacaeTcs orpa-
HMYeHUst cBepxy Ha maccy 6030Ha Xurrca, To 3TO 3Ha4YeHue
coctaensiet 166 B (0. Bya, CLA).

B 0630pHbIx goknagax W. Okagel (KEK), M. Xasymu
(KEK), P. KoBaneBcku (KaHaga) npooeMoHCTpMpoBaH Brie-
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YaTNSAOLLMI Nporpecc B hnarike apomaTos, BKIoYas pacna-
nbl B-me30HoB, nuccnenoBaHns npoueccoB c
CP-HapyLwweHuem, nepexogos b s, b - d n 1. 4. beino noa-
YEPKHYTO, YTO MO KpariHew Mepe Ha CerofHsILLHUA AeHb pea-
KMe NpoLeCcCbl OYEHb XOPOLLO YNpaBrsloTCa npasunamun B
pamkax cTtaHgapTHon Teopun Kabnb6o—Kobasium—Macka-
Bbl. OQHAKO HET HU OA4HOro AoKasaTenbCTBa OOHapyXeHus
HOBOW M3UNKN B peKUX pacnagjax.

YTo kacaeTcsa nonckoB ahdPeKTOB HOBOM PU3NKK, yKa-
3aHUI Ha Hee, TO 3TUM BoMnpocaM BbINo yaeneHo JocTaToy-
HO MHOIro BHMMaHuA B O6Cy)K,quVIF|X He TOJNbKO Ha nneHap-
HbIX 3acefaHusix, HO 1 B AOKNagax Ha napannernbHbIX cec-
cnax n BO Bpema I'Ipe3eHTaLLVII7I NOCTEPHbIX AOKNaaos.
Cpeau Hyx, Hanpumep, MOUCKN CynepCUMMETPUMA, AOMOMHU-
TeNbHbIX pa3MepHOCTEN NPOCTPaHCTBa-BpEMEHM, NCCneno-
BaHWS MPUPOABI KOHTAKTHBIX B3aUMOAENCTBUIN B KBAPKOBOM
N NenToHHOM CeKTopax nony4vyunmn OonofiHUTENbHbIe
OrpaHny4eHns B onpegeneHHbIX CerMeHTax UCCrneaoBaHni.

OpHon 13 akTyanbHbIX 3ag4ay HOBON (PU3MKN OCTAETCA
MOUCK LOMONMHUTENbHbLIX TSKEMbIX KannMbpoBOYHBLIX 6030-
HOB, BO30YXOEHHbIX COCTOSIHUIA KBApKOB M NENTOHOB, Nen-
TokBapkoB (®. kuaHott, LEPH; T.Tanno, Wranus;
X. Tpuunn, CWA; C. Bunok, CWA, n gp.). CoBpemMeHHble
pacwmpeHHble (oTHocuTensHo CM) mogenu npegckasbiBa-
0T OrpaHMYeHns Ha Macchbl 3TUX YacTul B npegenax 1 TaB.
HecmoTps Ha ToT dhakT, yto CM, B npuHUMNe, SIBNSIETCS XO-
poLLen camocornacoBaHHON MOAEMNbI, NPEeTeHaYoLWEN Ha
porib TEOPUK, KOTOpPasi OKasbIBaeT CEPbE3HOE AaBleHMe Ha

The task of introducing clarity into the mass of the heavi-
est quark of the third generation is still urgent (D. O’Neil,
USA; F. Canelli, USA, et al.). A new result was presented at
the Conference in Moscow based mainly on the data from
the CDF and DO collaborations at the Fermi National Labora-
tory (USA) — the top quark has become lighter than it was
announced at the conference in Beijing in 2004, and today
the mass of the top quark is 171.4(¢) 2.1 GeV. Measure-
ments of the W boson have also been made more accu-
rately. Summing the measurements data, the Working Group
on Electroweak Interactions (EWWG) produced a new result

for the mass of the Higgs boson, i.e., m;, = 85t%98 GeV, thus

underlining the discrepancy on the 1 sigma level in compari-
son with the known data from LEP. The value of the upper
constraint on the mass of the Higgs boson is 166 GeV
(D. Wood, USA).

The review reports by Y. Okada (KEK), M. Hazumi
(KEK), R. Kowalewski (Canada) demonstrated an impres-
sive progress in flavour physics, including B-meson decays,
studies of processes with CP violation, b »s, b - d transi-
tions, etc. It was stressed that at least for today rare process-
es are very well managed with the rules in the framework of
the standard Cabibbo—Kobayashi-Maskawa theory. Howev-
er, there is no proof of new physics in rare decays.

Sufficient attention was paid to the issues of the search
for new physics and indications of it in the discussions not
only at the plenary sessions but also in the reports at parallel
sessions and poster presentations. Among the topics, such
issues as supersymmetry search, extra dimensions of
space-time, studies of the nature of contact interactions in
quark and lepton sectors received supplementary con-
straints in the appointed research segments.

Search for supplementary heavy gauge bosons, excited
states of quarks and leptons, leptoquarks remain urgent
tasks of new physics (F. Gianotti, CERN; T. Gallo, ltaly;
H. Greenlee, USA; S.Willocq, USA, et al.). Modern extended
(with regard to SM) models predict constraints on the mass-
es of these particles within 1 TeV. Despite the fact that SMin
principle is a good self-consistent model with a claim to be a
theory and influences seriously our understanding of it as a
quite sufficient one to describe the world around us, we still
feel that new physics is hiding in an «unknown desert»,
which is characterized from the point of view of gauge hierar-
chy, i.e., great (still inexplicable) difference in masses of fun-
damental fields that are responsible for basic known interac-
tions. For example, to meet the requirement in the lower
boundary for the mass of the Higgs boson (according to data
from LEP) the characteristic supersymmetry scale must be
at the level not less than 600 GeV. Based on the natural prin-



Halle BOCNpuATME ee Kak BNOfHe AOCTaToOMHON ANns onvca-
HWS OKPYXXatoLLLero Hac Mupa, OCTaeTcs OLUyLLEeHWe, YTO HO-
Bas on3mKa CKpbIBAETCH B HEBEAOMOM NYCTbIHE, XapaKTepu-
3yeMoW C TOYKM 3peHus KanmbpoBOYHOM Mepapxuu, T.e.
6onbLlNM (HEOOBACHNMBIM MOKa) pasnuunem macc dyHaa-
MeHTasbHbIX NOMeN, OTBETCTBEHHBIX 3@ OCHOBHbIE N3BECT-
Hble B3aumoaencTBud. Tak, Hanpumep, Ans yaoBrneTBope-
HWsA TpeboBaHUst NO HWXHEMY npedeny Ha maccy 6030Ha
Xurrca (cornacHo aaHHbIM LEP) xapakTepHbii macwutab cy-
NnepcUMMETPUM JOMKEH ObITh Ha ypoBHe He meHee 600 M3B.
Ecnn ocHoBbIBaTbCA Ha MpPUHLMINE €CTECTBEHHOCTM B MO-
CTPOEHUM HOBOW Teopuu, B [AOMOMHEHWE K Cynepcumme-
TpUW, KOTOpas OCTaeTcs OOHOM M3 Hambonee npuBneka-
TenbHbIX MoAenen, ansTepHaTUBHbIMKU NPeanoXeHNAMn
ONs paspelweHns npobnembl KanubpoBOYHOW nepapxun
ABNSAOTCH:

— mogernb «manoro» 603oHa Xurrca U ero npov3BOAHbIX
(Hanpumep, «CABOEHHbIV Manbiiy» 6030H Xurrca), roe
OCHOBHOE XWUITCOBCKOE MNore peanuayeTcsi kak npeacra-
BreHVe NCeBA0ronacTOyHOBCKOro 6030Ha;

— Mogenun ¢ AoNONMHUTENbHbIMU Pa3MePHOCTAMU;
— COCTaBHble mMogenn n T. O.

Bonblloe BHMMaHWe Ha KoHepeHuun GbIno yaeneHo
BOMpOcam acTpodusunku n kocmonormn. OrpomMHoe Konuye-
CTBO 3KCMEPVMMEHTOB B BeAyLLUX UCCreaoBaTenbCKUX LieH-
Tpax MMpa CBSI3aHO UMEHHO C 3TOW TEMATUKOW, 1, KaK OXK-
paercs, Hanbonee BnevaTnsaoLme OTKPbITUA, HECOMHEHHO,
OyayT caenaHbl B 3TUX obnactax uanku.
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[ns BOCNpUSATUSE KAPTUHBI MMPa C €OUHON TOYKW 3pe-
HUSA PU3MKM MUKPOMMPA M KOCMOMOrMN HEBO3MOXHO WUIrHO-
pvpoBaTb eauHbIA y4eT B0NnbLIOro YMcna OCHOBHbLIX napa-
METPOB — OT KOCMOMOMMYECKON NOCTOAHHON, HEOBXOANMON
ans  opmypoBaHMsa ranakTtuk, OO0 MOCTOSHHON TOHKOW
CTPYKTYPbI M Macc Nnerkmx ksapkos. [leno B TOM, YTO Mbl, Kak
M Hall MWUP, MOXEM CyLLECTBOBaTb NULLbL B NPOCTPAHCTBE,
A€ KOHCTaHTbl B3aUMOLENCTBMNS U MacChl SBNSAIOTCA Mpa-
BUIMbHBLIMU. B CBA3M C 9TMM ONATbL BO3HMKAIOT BOMPOCHI, NO-
CKONnbKy HeT peLienTa, KOTOpbI NO3BONNM Bbl BBISCHUTD, Ka-
KMe 13 napameTpoB «BbIXOAAT» U3 OKpyXalLwero mupa, a
Kakve Mbl MOXEM W3BfeKkaTb W3 OCHOBHbLIX MPUHLMMOB.
3[eCb 1 MOXET CKpblBaTbCH OCHOBHOE pa3ovapoBaHue...

EcTb 1 y Hac npaBuibHOE NOHNMaHWe TOro, Kak yCTpo-
eH mup? fAensetca nu lNpupoga eCTecTBEHHOW 1 Apyxe-
ntobHOW, MK OHa AN Hac NPUBETNMBA, HO HE eCTEeCTBEH-
Ha? YTo Hac oxumpaet B Oyaywem? HaBepHoe — noHuma-
HVMEe MeXaHu3ma HapyLlleHWUsi anekTpocrnabon cUMMEeTpun,
«MOsABNEHNE» MaccChl y NENTOHOB U KBAPKOB; UCCreaoBaHne
NCTOYHUKA TEMHON Matepun 1 ee NPosiBEHNS BO B3aMMO-
OEeNCTBMAX; MOMHas KapTMHa MacC HENWTPUHO U KX
CMeLUMBaHWs, OCLMNAALNA.

Kakum akcnepumeHTanbHbIM apceHanoM Mbl Blageem
cerogHs n bynem obnaaate A4S peLueHns aTux 3agad? JTo:
— XOPOLUO N3BECTHbIE AENCTBYIOLLME YCKOPUTESNbHbIE KOM-

nnekcobl B CLUA, EBpone n Asnu;
— HEWTPUHHbIE TeNecKonsbl;
— LHC.

ciple in building a new theory, in addition to supersymmetry
which remains one of the most attractive models, there are
the following alternative suggestions to solve the gauge
hierarchy:

— a model of «small» Higgs and its derivatives (e.g., «twin»
Higgs), where the main Higgs field is realized as a con-
ception of a pseudo-Goldstone boson;

— models with extra dimensions;
— composite models, etc.

Much attention at the Conference was paid to the as-
pects of astrophysics and cosmology. A huge number of ex-
periments in leading research centres of the world are con-
nected precisely with these topics, and it is expected that
most impressive discoveries will undoubtedly be made in
these domains of physics.

To grasp the world view, it is impossible to ignore the uni-
fied consideration for a large number of basic parameters,
from the cosmological constant necessary to create galaxies
to the fine structure constant and light quarks’ mass. The
point is that we and the world around us can survive only in
such a space where constants of interaction and mass are
regular. In this connection again questions arise — there is
no prescription to find out which of the parameters are «be-
yond» the outer world. Then, which of them can we extract

from the basic principles? It is here where our
disappointment may be lurking...

Do we have the right idea of how the world is organized?
Is Nature genuine and friendly or is it friendly to us but not
genuine? What can we expect in the future? Possibly, we will
perceive the mechanism of electroweak symmetry breaking,
obtain the mass of leptons and quarks; we will study the
source of dark matter and its demonstrations in interactions,
the full picture of neutrino masses and their mixing,
oscillations.

What experimental armoury do we possess today and
will possess to solve these tasks? These are as follows:

— well-known operating accelerator complexes in the USA,
Europe and Asia;

— neutrino telescopes;

— the LHC.

At present, the world scientific community are widely
discussing the development of a new megaproject of the
21st century — the large linear electron—positron collider at
the energy 0.5-1.0 TeV whichis titled the International Linear
Collider (ILC). Together with the LHC, the new accelerator
complex will be a unique tool to study fundamental properties
of matter, energy, space and time, to solve mysteries of the
origin of the Universe, to study symmetry and asymmetry in
the world of elementary particles, particle mass, dark matter




B HacTosiLLee BpemMsi MMPOBbLIM HAay4YHbIM COOOLLECTBOM
lwmnpoko obcyxaaetcst pa3paboTka HOBOrO MeranpoekTa
XXI Beka — 60NbLIOro IMHENHOIO 3NEKTPOH-MO3UTPOHHOIO
konnangepa Ha aHepruto 0,5—1,0 TaB, nony4yusLuero Ha3sa-
HVe MexayHapoaHbIv nuHerHbin konnangep (ILC). Hapsaay
¢ LHC HoBbIN yCKOpPUTENbHBIA KOMMIEKC CTAHET YHUKanb-
HbIM MHCTPYMEHTOM ANs UCCneaoBaHms yHaaMeHTanbHbIX
CBOWCTB MaTepun, 3Heprum, NpOCTpPaHCTBa U BPEMEHU, pe-
LLEHMS BOMPOCOB O MpouCXoxaeHnn BceneHHon, cummer-
pyvM 1 acCMMMETPUM B MMUpE 3reMeHTapHbIX YacTuL, Macchbl
yacTuu, TEMHON MaTepum 1 TEMHOW SHEPrnn, CyLLecTBOBa-
HWS JOMONMHUTENbHBLIX U3MEPEHUIA B MPOCTPaHCTBE-BpPEME-
HW. lNepcnekTuBbl peanusaumm 3Toro npoekTa obcyxaanucs
Ha koHdepeHumn (A. H. CkpuHckun, WNAP CO PAH;
A. BarHep, DESY; J1. 3BaHc, LIEPH; P. Xowniep, DESY), B
TOM umcrne BKNag, KOTopbl MOXeT BHecTu Poccusi, npexae
BCEro Bknag nHrennektyanbHbl. OH MOXET ObITb HE MEHb-
Ww1M, 4Yem npu peanusauum npoekta LHC. Akagemuk
A. H. CKkpuHCKuii pasgensieT v NoaaepXnBaeT MHEHVE pyKo-
BoauTenen EBponenckoro ueHTpa aaepHbIX uccnegoBaHum
(LLEPH), koTopble oTmMeyanu, 4To 6e3 y4acTus poCCUMACKNX
yyeHbIx npoekT LHC B Hame4veHHble Cpokmn He Gbin Obl pea-
nnsosaH. NMpodeccop I XepteH (FepmaHus), Bo3rnaensio-
wmn Komumceumio no vactuuam un nonam (C11) MexayHapogn-
HOro coto3a uncton n npuknagHon pusnkn (IUPAP), B cBOEM
BbICTYMMEHUM OTMETUI, YTO PyHAaMeHTanbHas Hayka —
OOHO M3 BaxHemwux npeumyllects Poccum n oueHka
BKIaa POCCUMCKNX YYEHbIX SIBMIAETCS O4EHb BbICOKOMN.
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W y4acTHUKK, 1 TOCTU KOHDEPEHLMMN BbInn BOBMEYEHbI
B OOLUMPHYIO, TPAAULIMOHHO FOCTEMPUUMHYIO KYFNbTYPHYHO
N 3KCKYPCMOHHYIO nporpammy B Mockse, [logmockoBbe,
CaHkT-lNeTepbypre n apyrux ropogax Poccuu B nocTkoHde-
PEHLUMOHHBIX Typax.

B cBoem 3aknwouuMTenbLHOM [OKNage  akagemuk
B. A. Pybakos (AN PAH) noasen ntorn koHdepeHummn no
pesynsTataM Hay4HOWN Nporpammbl B COBPEMEHHOWN hunsmke
YyacTul, acTpodm3rKe N KOCMOMOrMK, No NpoekTam ByayLumx
yckopuTenen u aetektopoB. HECOMHEHHO, YTO OTBETHI Ha
MHOrVe BOMPOCHI, MOCTaBMEHHbIE HA MOCKOBCKON KOHMe-
peHuun 2006 1., Mbl NONYy4YMM, C YH4ETOM MEPBbLIX pe3yrnbTa-
ToB, oxumaaembix Ha LHC, Ha cnepytowelnt PovecTtepckon
KOoHgepeHLUmMKn, kotopasi coctoutca netom 2008 r B
dunagenscum (CLUA).

KoHdbepeHums «ICHEP’06» 6bina opraHu3oBaHa v npo-
BeJeHa coBMecCTHO Poccuiickon akagemuen Hayk, MuHu-
cTepcTBOM 06pa3oBaHusi u Hayku PO, depepanbHbiM areHT-
CTBOM MO Hayke 1 MHHoBauusam PP, deneparnbHbiM areHT-
CTBOM MO  atoMHOM  3Heprum PP,  MOCKOBCKMM
rocygapCTBeHHbIM yHuBepcutetom um. M. B. llomoHocoBa n
O6beaVHEHHBIM  UHCTUTYTOM  SiAEPHbIX WUCCNEeLoBaHWN,
KOTOPbI  BBICTYMUIT  OCHOBHbIM  KOOPAMHATOPOM B
opraHusaumm gopyma.

[. A. Kosnos,
y4eHbll cekpemapb opekoMumema

and dark energy, the existence of extra dimensions in
space-time. The prospects of this project’s realization were
discussed at the Conference (A. Skrinsky, BINP RAS;
A. Wagner, DESY; L. Evans, CERN; R. Heuer, DESY), in-
cluding the contribution which Russia may make to it, primar-
ily, from the intellectual point of view. This role of Russia here
can be no less than in the LHC. Co-Chairman of the Confer-
ence Organizing Committee Academician A. Skrinsky
shares and supports the opinion of the leaders of the Euro-
pean Centre for Nuclear Research (CERN) who stressed the
fact that the LHC project would not have been realized in
time if it had not been for the participation of Russian scien-
tists in it. Professor G. Herten (Germany), who heads the
Commission on Particles and Fields (C11) of IUPAP, said in
his report that fundamental science is one of the most
important privileges of Russia and the research conducted
by Russian scientists is very highly estimated world-wide.
The participants and guests of the Conference took part
in an extensive, traditionally hospitable, cultural programme
of excursions around Moscow, the Moscow Region, St.Pe-
tersburg and other Russian cities after the Conference.

In his concluding report Academician V. Rubakov (INP
RAS) summed up the Conference results in the scientific
programme of modern particle physics, astrophysics and
cosmology and projects of future accelerators and detectors.
Undoubtedly, we shall get the answers to numerous ques-
tions declared at the Moscow Conference of 2006, with ac-
count of first results expected at the LHC, at the next
Rochester conference which will be held in the summer of
2008 in Philadelphia (USA).

The ICHEP’06 conference was jointly organized and
held by the Russian Academy of Sciences, the RF Ministry of
Education and Science, the RF Federal Agency on Science
and Innovations, the RF Federal Agency on Atomic Energy,
the Moscow State University and the Joint Institute for Nu-
clear Research, which was the main coordinator in the
Forum organization.

G. Kozloy,
Scientific Secretary of the
Conference Organizing Committee
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