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Event of Au+Au interaction as it detected in TPS




Anisotropic flow from AGSto RHIC

XZ - the reaction plane

ds 1 d% : :

Isotropic  DirectedFlow  EllipticFlow




System Evolution of a Heavy-lon Collision
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A Definition of the Quar k-Gluon Plasma

QGP° a(locally) thermally equilibrated state of
matter in which quarks and gluons are deconfined
from hadrons, so that color degrees of freedom

become manifest over nuclear, rather than merely
nucleonic, volumes.

Not required:
non-interacting quarks and gluons
@ 18- or 2nd-order phase transition
@  evidence of chiral symmetry restoration






Experiements on the Qf

* Similar number of positive and negative results have been reported

But most of the recent ones are negative.

And there are many unpublished negative results from the high energy experiments

Positive result

Negative result

Group Reaction Mass Group Reaction

(MeV)
LEPS vC' — KTK-X 1540 + 10 | BES ete” — J/U — 06
DIANA K+tXe — K%X 1539 + 2 | BaBar ete” — T(4S) — pK°X
CLAS ~vd — KTK-p(n) | 1542+ 5 | Belle ete~ — B'BY — ppK°X
SAPHIR vd — K+TK°n) 1540 +6 || LEP etem — 7 — pK°X
ITEP vA — K%X 1533 +£5 || HERA-B pA — KX
CLAS vp — 7t K+TK~(n) | 1555 £ 10 || SPHINX pC — K'0+X
HERMES etd — K%X 1526 £ 3 | HyperCP pCu — K% X
ZEUS etp —» et KX 1522 4+ 3 || CDF pp — KX
COSY-TOF pp — KX+ 1530 &5 || FOCUS vBeO — KX
SVD pA — KX 1526 £ 5 || Belle T4+ Si — KX
JINRprop.BC.  pC=K"0p+X 1539+7 | PHENIX | Au+ Au— K7RX
JINR prop. BC. CC=K~ 0n+X 153215
JINRH_2,BC np=nk”+pK~- 1541x4 K.Hicks, hep-ex/0504027
SvD-2 pA=K"0p+X 1522+5
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Search for pentaquark g+, 2005.
M easurement of effective mass of (Kp) system p +C® KO + p + X

To a statistics:

ID 110
Entries 8944

Mean 1.670

3 O O RMS 0.1706

N/11 MeV/c:

.

C M=1524+2 3(stat.) MeV/c? ++
e c=12.0+2.3(stat.) MeV /c? ++ +*
Novaria= 187 * ﬂ'

Signif.=5.90

1500  1.600 I\/l(K|O) GeV

0 1.45 tS I 55 N6 1.65 1 7 ] 75 1.8
?\}, 0 GeV/c?
eff(K p)




Search for pentaquark g+, 2005.

N
I

events/10 - 2—:‘“ % —
Mev | +++ M dneetse ey ;’; i Selection of high
300 s O r ality events.
- quality
: +++ H+*+?H+ H#H» it l FWHM<15 MeV
* d I . with 95% CL
4 i el ®
o | Sign =6.30 . |
|+ Signal = 205 | | Al
- No cuts o F o b R
- BaC!ﬁ%:].OSO ey erts "u I" " Il" MW*
i 5 HrY Il
- 3 5
¢ MI:G L 1*;[;[:] I 15;6 I e-:aln:'lﬁ I e:!:ﬁ I £ i} P B I + iw ﬂ
M(Kﬁo .D) . Mt/ 120 1;[!0 1?00 1 1900 mw?w

by MiK" g}
1500 1600 (K0,p), MeV

FIG. 2: Analysis I: The (pK!) invariant mass spectrum for
K? decaying inside the vertex detector without any cuts.

Signal =50, Gauss stand. div =4+1 MeV
Backg=25
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[IpoekTt «Onmukyp». Corpyaandectso UTOD-ITNAD.
[TonCK KpUITORK30THYECKOIO YWICHA aHTHJIEKYIIeTa OapuOHOB.

©°(1540) wuidE
(nK* or pi®)

n{1650) 277
(n"p or K°A)

1~

sEQuoBuR S

J.JIpsikoHOB, B.lleTpos,
M.I1osKOB.

«IK30TOUCCKUU
aHTUJICKYTIET OApHOHOB
B MOJIEJIA KHUPATbHBIX
COJIUTOHOB», 1997 T.

[Inanupyercs
IPEHU3UOHHOE
U3MEepeHue aud. ceueHus
yIpyroro Pp paccesHus B
uHTepBaJie 3P PEeKTUBHOU
MaCChI PP CUCTEMBI

1610 —-1770 M»>B.






[lynbcap
I CKOPOCTb
beTa-pacnana anep



Speeding Neutron Star Is Fastest on Record

OTtkpeIT nyabcap B1508+55,

d PACIIOJI0KEHHBIM HA PACCTOSHUU 2
B krtorapceka ot 3emutn. C
MIOMOIIBIO CUCTEMBI TEJIECKOIIOB
Very Long Baseline Array

ll Telescope onpenenena ckopocThb
ero nermkeHunsa. OHa okKa3ajiach

B Gonee 1000 xm/c, uto B 3 paza
IPEBBIIIAET TaJaKTHUYECKYIO
CKOPOCTb, T.€. IIyJbcap IMIOKUHET
HAlly TalakTUuKy. llynbecap poxiacH
IIPU B3pBIBE CBEPXHOBOH B co3Be3auM Jlebeasa 2,5 MIIH. JIET Ha3a/l.
HeoObIuHO 00JIbIIIasi CKOPOCTH ITyJIbcapa HE MOXKET ObITh OOBSICHEHA
MozeasaMu guHaMuku cBepxHOBBIX. (The National Radio Astronomy
(NRAO) and the Harvard-Smithsonian Center for Astrophysics.).

Cnpaska. paccmosinue 3emau om yeHmpa 2aiakmuxu 8,9 Knc.



[lone ckopocTen nynbLcapos.

* VIamepeHbl ckopocTtn 150 nynbcapos. Bce
OHM HaxoOATCHA B KOHyCe C Yriiom
pacTtBopa okoJio 60 rpaaycos.

 Moaenb B3pbiBa CBEPXHOBLIX
npeackasbiBaeT U30OTPOMNHOE
pacnpegeneHne CKOpoCcTeN POXKOEHHbIX
NynbCapoB.

e [lpmnymHa — aHn3oTponus NpocTpaHcTeal?



Ilosie ckopocTen myabcapoBs.
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On the distribution of radio pulsar
velocities
I.F.Malov 1), Yu.A.Baurov 2)
S 1) P.N.Lebedev Physical Institute, Russian
= Academy of Sciences,

\ malov@prao.psn.ru
2) Central Research Institute of Machine Building,
baurov@mail.ru
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<Vt>=108 km/sec for B < 10**10G,
o <Vt > =506 km/sec forB > 10*11 G.
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Kocmundeckmnm annapat WMAP, namepsaroLwmm
TemnepaTtypHoe none PenUKToOBOro n3nyy4yeHus
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KapTa pefIMKToBOro nany4yeHus

8T
T'=2725K. S i 10>




[1pocTpaHcTBO BCceneHHOM HE N3OTPOMHO.
HabnwaaTca BblaeNeHHbIE
(ropsayue u xonoaHble) HanpaBneHunsa (ocu).

Kate Land and Joao Magueijo
Theoretical Physics Group, Imperial College, Prince Consort Hoad, London SW¥ 2BZ, UK
(Dated: Feb 11, 2005]

fm

T, = max 3 m? g, §)

the average of L2 maximized by an appropriate choice of
r-ax1e; the outcome of this statistic 13 twotold: the value
Ty and the axis ng. This statistic favours high ms and
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Flux (mzsr S GeV)'1

A BIRD'S EYE VIEW OF THE ALL-PARTICLE CR SPECTRUM

104

—
=

-
o

]

-
o

10p-10

10-12

solar activity

%

Modulated byj All nuclei

%artlcle per m2xsecond

‘1-'1
<.
ballons & satellites I“ﬁ

| EAS é%(geriments

rticle per m2xyear

10-12

1022

1025

1028

1 particle per km?xyear

T T T T T T T T g T T T T T T T

109 10M 1013 1015

Y

i

Expected GZK cutoff

1017 1019 1021
Energy (eV)




—
o
o

n

-
o

—
o
.

E*"x Flux [m™s” sr ' (GeV /particie)' ™ |

- I L L R
| All-particle CR spectrum
' (before 1998)

L GZK ||

- direct data  Ex1010 Ge\J( 5

: Sy

m , I * ]

]
i i &
a4
!

® Grigorovetal. @ Tibet ASy SUGAR i -

| B [chimuraetal. = EAS-TOF % Haverah Park T ]

- o JACEE » [ice & Yakutsk 2

% Tien Shan ¢ Tunka & Fly's Eye s
* MNorikura ¥ Akeno m AGASA

I RETT1 IRIN B IR BT NN N O 0011 NN NN A0 171 AN SN 0N U 11 NN O N HT1 NN N SO 0171 NN WO W N A 171 M1 ANAN N 1111, AN

10° 100 10° 10 10" 10° 107 10" 10"

Energy (GeV/particle)



Greisen-Zatsepin- Kuzmin effect (GZK cutoff) (1966)

Energy (eV)

10°2 ——_ 1 T M ek
Protons
—]
101'9 R | il bl TR PR e
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Number of events above 3 EeV:
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AGASA

Akeno Giant Air Shower Array a,,mﬁ‘"ﬂ*ﬁﬂ"m B& 80 1,:. “f .
Eﬂ%ﬁ{]. #Tmﬁ:mﬁ :in{i_- .

Vo Trah T
Presented 3 oral + 2 posters: .%‘?ﬁ

11 Super-GZK events
Small Scale Clustering

Constraints on Composition

- protons at UHEs .

| 1 c1ntlllatnrs + "? rnuo.n det




The Hybrid Design

Surface detector array Air fluorescence detectors
A unique and powerful design

Nearly calorimetric energy
calibration of the fluorescence
detector transferred to the
event gathering power of the
surface array.

A complementary set of mass
sensitive shower parameters.

Different measurement
techniques force
understanding of systematic
uncertainties

Determination of the angular
and core position resolutions




The Pierre Auger Project

—

PIERRE
AUGER

CUS_ IWALZE

Paul Mantsch

For the Auger Collaboration



The Surface Array Detector Station

Surface Array

1600 detector stations
1.5 km spacing

3000 km?2




Ez*flux{G eVem 2s? sr_1}|
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—— - dark matter
pion decay (background)
inverse Compton
bremsstrahlung

® FEGRET

background

signal

background uncertainty

=~

1

e
T T T RRIT]

10 10?
E (GeV)

The Energetic Gamma Ray
Emission Telescope (EGRET)
spectrum of diffuse gamma rays
towards the galactic centre.

The yellow area represents the
contribution from the conventional
background, whilst the blue area
Is the estimated uncertainty in the
background shape from solar
modulation and the cross-section
uncertainties. The red area is the
contribution of the gammas from
then0 decays produced by the
annihilation of a pair of 60 GeV
WIMPs

Into mono-energetic quark pairs,
each having an energy equal to the
WIMP mass. Dashed lines
indicate individual contributions.
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Number of genera (thousands)

12

Spectral power

62
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Major stratigraphic periods

Genus
diversity and
Cosmic Rays

Physicists Robert Rohde and
Richard Muller (University of
California) analyzed the fossil
records of marine animals over the
past 542 million years and found
that biodiversity appears to rise and
fall in mysterious cycles of 62 million
years. These cycles cannot be
explain by any terrestrial process.

[Reference: R.A. Rohde & R.A. Muller,
“Cycles in fossil diversity,”

Lett. to Nature, 434 No. 10 (2005) 208-
210.]



It seems the puzzle is already resolved by Mikhail Medvedev and Adrian Melott (Kansas University).

While astro- and geophysical phenomena may be periodic for such a
long time, no plausible mechanism has been found. The fact that the
period of the diversity cycle (62 My) is close to the 64 My period of
the vertical oscillation of the Solar system relative to the galactic disk
is suggestive. However, any model involving cosmogenic processes
modulated by the Sun's midplane crossing or its maximal vertical
distance from the galactic plane predicts a half-period cycle, i.e.
about 32 My.

+ 120

100 Asymmetric

diffusion model J| 100

10

CR flux

~5% incroass f

\

I -J‘C-I-EIEII-C:IEII-;IJI:&I'&DIE;SII?G
Sun displace nt[ ] ; ; ;
Pt Medvedev & Melott propose that the diversity cycle is caused by the
\ anisotropy of cosmic ray (CR) production in the galactic
N =5 e B halo/wind/termination shock and the shielding effect of the galactic
present time .
magnetic fields.

CR flux
{normalized 1o the present-day value)

0.1

[ Standard diffusion model

-y0 -60 -50 -40 -30 -20 40 ©O 10 20 3D 40 50 B0 O
Sun displacement (pc) CRs influence cloud formation, can affect climate and harm live

organisms directly via increase of radiation dose.

The CR anisotropy is caused by the galactic north-south asymmetry
Normalized CR flux : of the termination shock due to the interaction with the “warm-hot
intergalactic medium” as our galaxy falls toward the Virgo cluster
(nearly in the direction of the galactic north pole) with a velocity of
order 200 km/s.

CR flux

After a revision of the mechanism of CR propagation in the galactic
magnetic fields it was show that the shielding effect is strongly
position-dependent. It varies by a factor of a hundred and reaches a
minimum at the maximum northward displacement of the Sun. Very
T s T e el ghe LSS good phase agreement between maximum excursions of the Sun

Time (Myr) toward galactic north and minima of the fossil diversity cycle further
supports the model.

Detrended diversity

600 Datranded diversity variabion [_ 120

[Reference: M.V. Medvedev & A.L. Melott, “Do extragalactic cosmic rays induce cycles in fossil diversity?,” astro-ph/0602092 (Feb. 4, 2006).]
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Co3naetca LHC!




Co3naetca LHC!
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KoMNaKTHbIN MIOOHHBLIN CMEKTPOMETP -




BbyMm cTpoutenbcTBa NasepoB Ha CBOOOAHbLIX
anekTpoHax (XFEL projects).

The Li Coh t Light S LCLS) at SLAC :
SPring8 Compact SASE Source (505S), Japan
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S ewa —1 (~40,0
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Poccus IMPpCIJIOKUT CTPpaHaM BOCBMépKI/I IMOJIIMCATh HAa BCTPCUC B
IlerepOypre cornaiieHue 0 CTPOUTEIbLCTBE TEPMOSICPHOM
YCTAaHOBKHU.

OcHoBHBIe napaMeTpsl HTDOP

D +t=n+He + 18 M»sB
s Temmneparypa 100 Muin rpaa.

Bonsmof pazrye moanm 6.2 m

Manzil pagaye mnasm 2u
Topomzampoe MarauTHOe mone 5.3 T

Tok maaznm 15(17 MA
MomsocTs cacrem marpesa 73 (110) MBr
Tepamoxzeprax mommocts 500 (700) MBx

Margameaz cocrema HIJP cocromr a3 18 xaTymex TopoHIAREOrC DOIE B IECTH
o0MOTOK UEHTPATBHOTO COMEHOHIA H3I CBEPXOpoBCOIEEKa NbiSn, a Tame mecTE o0MOTOE
nodoHIATEOTe momda ® 18 ceznoofpammmix  xoppextHpyrommx oSuoror m3  NbTL
Koppestapyromme ofMOTHH NpeIHasHAYSHN 114 XOMIEHCAIHH MArNHTHBIX NS, CBEIAHEBIX C
DOTPeIHOCTAME COOPEH MATHHTHOH CHCTEMB B 274 cTa0HTHIALNEH HeyCTOHIRBOCTH Tasuel.



[TnoHepcKkne nccnegoBaHus ObINK
BbinoJsiHeHbl B CCCP

Kommenmuug ToxkaMaka, mpeanokendas A.J1.CaxaposrlM, OBlTA 3KCTEPHMEHTATRHO
IpOBEpeHd B KYPU4TOBCKOM HHCTHTYTE KOMTEKTHBOM HOX DYKOBOZCTBOM JLA.ADUHMOBHYA
YCIex, JOCTHIHYTEIH B MECTHIECATHIE TOBI HA TOKaMake T-3, 0PI 0CHOBHOS HalpaBIEHHE
TEPMOATIEPHRIX HCCTETOBAHHH BO BCEM MHDE. 3a TOCTEIYHOMHE IECATHIETHA 3TH HCCTEI0BAHHA,
KOTODEIE TMpOBOTHTHCH MPH BO3DACTAMEM MeKIVHADOTHOM COTPYIHHYECTBE, NpHBETH K
CYIECTBEHHOMY Pa3BHTHH (PH3HKH [UA3MBI H TEXHOTOTHH TOKAMAKOB.



JTansl pa3BuTHd npoexkta HTOP

* 1988 — 1991 — Conceptual Design Activities.
KoHmenTyaIpHAd (a3a OpPoeRTa.

* 1992 — 1998 — Engineering Design Activities. HE:ReHepHAA
(aza mpoekTa.

+ 1998 — 2001 - mpoa1enne EDA. YyacTHHEKR [eperoBopoB

* Hrwae 2001 — 1eradps 2002 — Coordinated Technical
Activities. IIeperoBopsI 0 COOpPVKEHHH.

* Cameapsa 2003 - ITER Transitional Arrangements.
3apeplIeHHe MepPeroBoOpPOB, MOATOTOBKA K HeMELIeHHOMY H r EBpﬂTUMa
3 PeRTHBHOMY HATATY COOPY:REHHA MOC.T€ NPHHATHA

pelleHHs (0praHA3ANHOHHABIE BONPOCHI, BHIGOP MIOMAIKH, ’ HpﬂBHTEﬂbCTBU HHUHHH,

ATAINTAOHA NPOEKTA, HOITOTOBKRA PASMENICHHA 3aKA308B,

MOAroTOBKA JHIEH3HPOBAHNSA H T.IL.). ’ HpﬂBHTEﬂbCTBU PUCCHH,
3amyck UTOP — 2014 r. Croumocts 5 ' » lIpaButenscrso Kanaabi,

KoHeuHas 1esnb — npoMBbIIUIEHHA FﬂpaBHTEJ]bCTBO KHP,

TepMosiepHas daexkrpocraniusg 1,5 I'BT — —
2050 r. Croumocts 30 I'z. » lIpasuteabcrso CIIA.



The Nobel Prize in Physics 2005

"for his contribution to "for their contributions to the development of laser-
the quantum theory of based precision spectroscopy, including the optical
optical coherence" frequency comb technique"

Roy J. Glauber John L. Hall Theodor W.
Hansch
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