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HemMHOro nctopum

1905 - AnbbepT INHIWITENH NPeAnoNoKun, YTo GoToH 0bbAcHAET POTO3IPPEKT.
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It has been pointed out' that among the multitude
OT K b I T M e ! !- M K B a K O B of resonances which have been discovered recent-
p p ly, the N,,,*(1238), ¥,*(1385), and Z,,,%(1532)
can be arranged as a decuplet with one member
still missing. Figure 1 illustrates the position
of the nine known resonant states and the postu-

lated tenth particle plotted as a function of mass
and the third component of isotopic spin. As

VorLume 12, NUMBER 8 PHYSICAL REVIEW LETTERS 24 FEBRUARY 1964 -
can be seen from Fig. 1, this particle (which
OBSERVATION OF A HYPERON WITH STRANGENESS MINUS THREE* we call Q°, following Gell-Mann') is predicted
V. E. Barnes, P. L. Connolly, D. J. Crennell, B. B. Culwick, W. C. Delaney, to be a negatively charged isotopic singlet with
W. B. Fowler, P. E. Hagerty,! E. L. Hart, N. Horwitz,T P. V. C. Hough, J. E. Jensen, strangeness minus three.* The spin and parity
J. K. Kopp, K. W. Lai, J. Leitner,TJ. L. Lloyd, G. W. London,! T. W. Morris, Y. Oren, .
R. B. Palmer, A. G. Prodell, D. Radoji¢ié, D. C. Rahm, C. R. Richardson, N. P. Samios, should be the same as those of the Ny,,*, namely,
J. R. Sanford, R. P. Shutt, J. R. Smith, D. L. Stonehill, R. C. Strand, A. M. Thorndike, 3/2°. The 10-dimensional representation of the
M. S. Webster, W. J. Willis, and S. S. Yamamoto : =
Brookhaven National Laboratory, Upton, New York grOUp SU, can be identi.ﬂed with ’“8' S\ICh a ?ec
(Received 11 February 1964) uplet. Consequently, the existence of the
has been cited as a crucial test of the theory of
L"‘ d N e e . unitary symmetry of strong interactions.®* The
! S e S mass is predicted® by the Gell-Mann—Okubo mass

formula to be about 1680 MeV/c?. We wish to
report the observation of an event which we be-
lieve to be an example of the production and decay
of such a particle.

KBapKku 6bi1n obHapyKeHbl
B 3KCMepPUMeEHTaxX No
rnybokomy Heynpyromy
paccesHuIo B

CtaHdOopACKOM IMHEMHOM
YCKOPUTE/IbHOM LLEHTPE B
1968 roay...
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Computer reconstruction of a psi-prime decay
in the Mark | detector
Riordan, Michael.
The Hunting of the Quark.
1987. p. 313
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“;nposepunn 1o, 4To OHK CUUTANN
HEe3HaYMUTe/IbHbIM CTAaTUCTUUYECKUM .
HeCOOTBeTCTBMEM B CBOUX AaAHHbIX. )KypHan
nouasbIBaeT ABa rpaduka s % ¢
norapmbmuqecr(om macwrtabe. MeTku Ha ocu
y FAacar: o (H6), (up / ee) / (up / ee) K34
Ha ocu x HaumeHbLuee Yyncno pasHo 1,55,
Hanﬁonbu.lee -1,57.
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https://www.slac.stanford.edu/spires/find/photoindex/www?rawcmd=FIND+NEGATIVE-NO+slide747
http://www.symmetrymagazine.org/article/september-2005/j%CF%88-particle
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KBaHTOBaA anekTpoamHammka (K3/1)

YpaBHeHUe LLpegunHrepa

Co3paHa B 1940-x rogax B pabotax PemHmaHa, LLBnHrepa,
TomoHarun, lancoHa.

ObbeaeHseT KBAHTOBYHO MEXAHWUKY, CMeLnasibHYO TEOPUIO
OTHOCUTE/IbHOCTU U INEKTPOMArHeTU3M

YpaBHeHUe [Inpaka

“9, +im )y =0, {7ﬂ,7v}:

OnucbiBaeT B3aMMOAENCTBUA C y4acTUEeM FraMMa-KBaHTOB
(poToHOB)
— BCAKOE B3aMMOJENCTBME HOCUT
0bMeHHbIN XapaKTep.
— [1nAa KaxXaoro Tmna B3aunMoaencTBus ecTb
* 4acTULbI - 06BEKTbI B3aMMOAENCTBUA
* 4aCTULUbI - NEPEHOCYUKN B3aMMO4enNCTBMUA
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https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B9%D0%BD%D0%BC%D0%B0%D0%BD,_%D0%A0%D0%B8%D1%87%D0%B0%D1%80%D0%B4_%D0%A4%D0%B8%D0%BB%D0%BB%D0%B8%D0%BF%D1%81
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B8%D0%BD%D0%B3%D0%B5%D1%80,_%D0%AE%D0%BB%D0%B8%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BC%D0%BE%D0%BD%D0%B0%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B9%D1%81%D0%BE%D0%BD,_%D0%A4%D1%80%D0%B8%D0%BC%D0%B5%D0%BD

Cnhabblie n JIEKTPOMAlrHMUTHbIE NPOLUECChI

o=

crnaboe : :

g2 G _MW
aw=4—W

T Vv gW lu_

n

» TsaxKenblin NpepeHoCUYMK -> ManeHbKM pagnyc B3aMmoaencTeBmns

M,, =80.4 GeV = Range zl\/li ~0.002 fm

W

» [lepeHoCUYMK HeceT 3/IeKTPOMArHuUTHbIN 3apAaa
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HenTtpanbHble TOKU

€ &

[lepBbIn NpuMep npouecca HENTPasribHOro Toka.
OJIEKTPOH MPOeLNpPYeTCs C SHeprnen
400 MaB nog yrnom 1,5 = 1,5 ° Kk niyuy,
BXOASLLEMY cripasa.
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CTaHOapTHaA
Moaenb (CM)

CranaaprHaa MoaeJsb
OINHUCHIBAET CUJIbHBIE,
cja0ble 1 3JIEKTPO-
MarHUTHbIE
B3aMOAEeHCTBUA

1968: SLAC

u

up quark

1968: SLAC

down quark

1956: Savannah River Plant

V.

e

electron neutrino

1897: Cavendish Laboratory

e

electron

1974: Brookhaven & SLAC

C

charm quark

1947: Manchester Univ..

S

strange quark

1982: Brookhaven

Vi

muon neutrino

1937: Caltech & Harvard

1995: Fermilab

t

top quark

1977: Fermilab

bottom quark

2000: Fermilab

V

T

tau neutrino

1976: SLAC

T

1979: DESY

1923: Washington Univ.

1983: CERN

"4

W boson

1983: CERN

2012: CERN

H

Higgs boson
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Graviton?

rpaBHTOH (G) ? B systems

Galaxies
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Gravity Force
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g d ) down Mesons
<

I Electromagnetic force

9.71 eI{TpO- Hydrogen atom
MArfmrHoOeEe

Water molecule

doToH
Oxygen atom
(974 \ VA RN
Photon

CuiabHOe
Gluons (8) %
i
uarks
] ) 8

I's1ir00H (g)

quark  Baryons Nuclei
proton

- down

@ quark
up i'3 down
quark quark

neutron  Particle Burning of the sun

neutron Strong force
Weak force
| C1a0o0e
Bosons (W,Z)
Y
neutrino ‘ .
%glectron ~y b
\@ ‘4‘/‘
\ @J@ Neutron decay
W force Beta decay
proton

carrier Neutrino interactions
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CTaHAapTHaA
Mogenb (CM) u| c |t

up quark charm quark top quark
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| FER“IONS BOSONS 1968: SLAC 1947: Manchester Univ.. 1977: Fermilab 1923: Washington Univ.

[ First Second Third
{01 Generation Generauon Generation

Top quark S
100 1 0-25 k g =
down quark strange quark bottom quark

101 Bottam quark 1956: Savannah River Plant 1982: Brookhaven 2000: Fermilab 1983: CERN

Charm quark
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CtaHaapTHaA
Mopaenb (CM)

Electromagnetic force

Hydrogen atom

Protons and
Neutrons

Electron

Atoms
Light
Chemistry
Electronics

1968: SLAC

u

up quark

1968: SLAC

down quark

1956: Savannah River Plant

V.

e

electron neutrino

1897: Cavendish Laboratory

e

electron

1974: Brookhaven & SLAC

C

charm quark

1947: Manchester Univ..

S

strange quark

1982: Brookhaven

Vi

muon neutrino

1937: Caltech & Harvard

1995: Fermilab

t
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CtaHaapTHaA
Mopaenb (CM)
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W force
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Neutron decay

Beta decay

Neutrino interactions
Burning of the sun

1968: SLAC

u

up quark

1968: SLAC

down quark

1956: Savannah River Plant

V.

e

electron neutrino

1897: Cavendish Laboratory

e

electron

1974: Brookhaven & SLAC

C

charm quark

1947: Manchester Univ..

S

strange quark

1982: Brookhaven

Vi

muon neutrino

1937: Caltech & Harvard

1995: Fermilab

t

top quark

1977: Fermilab

bottom quark

2000: Fermilab

Ve

tau neutrino

1976: SLAC

T

1979: DESY

1923: Washington Univ.

1983: CERN

"4

W boson

1983: CERN

V4

2012: CERN

H

Higgs boson
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CmewmBaHue Yyactumu
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CmewmBaHue Yyactumu

CKM PMNS
d > b Vi V2 V3
U L] 'VE o

arXiv:1212.6374 22



CtaHaapTHaA

Moaenb (CM)

up
quar

. up
~u  quark

@D =
k quark
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3 down
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- @

quark
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Gluons (8)
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Quarks
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v
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Baryons

down
quark
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Strong force
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1968: SLAC

u

up quark

1968: SLAC

down quark

1956: Savannah River Plant

V.

e

electron neutrino

1897: Cavendish Laboratory

e

electron

1974: Brookhaven & SLAC

C

charm quark

1947: Manchester Univ..

S

strange quark

1982: Brookhaven

Vi

muon neutrino

1937: Caltech & Harvard

1995: Fermilab

t

top quark

1977: Fermilab

bottom quark

2000: Fermilab

V

T

tau neutrino

1976: SLAC

T

1979: DESY

1923: Washington Univ.

1983: CERN

"4

W boson

1983: CERN

2012: CERN

H

Higgs boson
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CtaHaapTHaA
Moaenb (CM

4 o
V,= -2 4k
3T

1968: SLAC

up quark

1968: SLAC

down quark

1956: Savannah River Plant

e

electron neutrino

1897: Cavendish Laboratory

electron

1974: Brookhaven & SLAC

charm quark

1947: Manchester Univ..

strange quark

1982: Brookhaven

muon neutrino

1937: Caltech & Harvard

1995: Fermilab

top quark

1977: Fermilab 1923: Washington Univ.

bottom quark

2000: Fermilab 1983: CERN

"4

T

tau neutrino W boson

1976: SLAC 1983: CERN

2012: CERN

H

Higgs boson
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CtaHaapTHaA
Mopaenb (CM)

KBapku He CyIIeCTBYIOT

B CBOOOJITHOM COCTOSAHUU
OHU QPOPMUPYIOT
«OeciBeTHbIE» APOHBI:

Me30HBI

bapuroHbI
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CTaHOapTHaA
Mopaenb (CM)

Q MaccC 4aCTUIJ

4 TIapaMeTpa

MAaTPUIbl CMELTHBAHUS
KBapKOB

2 rapaMerpa mnoJsid Xurrca

3 KOHCTaHTHI
B3aUMO/IEHICTBUA

3 Macchl HEUTPHUHO

4+2 mmapamMeTpa MaTpPUIlbI
CMeIINBaHUA HEUTPUHO
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B5_%D0%A5%D0%B8%D0%B3%D0%B3%D1%81%D0%B0

B3anmoaencrsma B npupoae

B3aumo- TeKyLwee onncaHue Yactuua- Ksagpar 3aBucmmocTtb
aeuncreme Teopuen NepeHOCYUK KOHCTAHTbl OT PACCTOAHUA

O6buwan Teopua
Mpasutauua OTHOCUTENbHOCTU
o710

[paBUTOH
(runotetnu.)

1040 1/r?

Teopwus
W+ W- Z° 6 _
Cnaboe aneKTpocnaboro 10 e ™y, /r
< 6030HbI ’
B3aumogaeincreusa (TIB) -

KBaHTOBaA
31IeKTpoANHAMMUKA doToH 1/137 1/r2

(K34)

KBaHTOBas 4 g
Cunbhoe xpomoauHamuka (KX/) [nioo 1 B g 7 + kr

INNeKTpoMarHu
THOEe

CrangapTtHasa Moaeab OnuchbIBaeT CUIbHBIE, CJIa0ble U

IJICEKTPO-MAarHuTHbHIC B3aHMOI[eﬁCTBHH
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https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%B1%D0%BE%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D0%BB%D0%B0%D0%B1%D0%BE%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/W-_%D0%B8_Z-%D0%B1%D0%BE%D0%B7%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%85%D1%80%D0%BE%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%8E%D0%BE%D0%BD

Yactuupbl

CBoucTBa YaCTUIIbI:
e Macca

* OJIEKTPUYECKUU 3aPA]

e CruH (coOCTBEHHBIN
MOMEHT UMIIYJIbCA)

* Bpewmsa xxusHu

* MaArHUTHbIK MOMEHT

Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update

LEPTONS |

[<]

J =

N =

Mass m = (548.57990946 + 0.00000022) x 107° u
Mass m = 0.510998928 + 0.000000011 MeV
Im . — m _|/m< 8x1079, CL =90%
|Go + q.-|/e < 4x1078
Magnetic moment anomaly
(g—2)/2 = (1159.65218076 £ 0.00000027) x 10~°
(8.+ — &.—) / Gaverage = (—0.5 £2.1) x 10712
Electric dipole moment d < 0.87 x 10728 ecm, CL = 90%
Mean life 7 > 4.6 x 1026 yr, CL = 90% [
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MeToa pacceaHunA

bo3on Xurca
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AP PEKTUBHOE NOIIEPEYHOE CEUEHHE

* dpdexkTuBHOE
mornepevyHoe
ceueHue (c) — 3TO
dusnyeckada BeJIMUKHA,
XapaKTePU3YIOMias
BEPOATHOCTD MepPeXoia
CHCTEMBI JIBYX
B3aNMO/IENCTBYIOIINX
YaCTHUII B
OIIpeJieJIEHHOE

KOHEYHO€ COCTOAHIE.

O (proton-proton)

o (proton - proton)

Fermilab SSC

CERN i LHC i

0.001 0.01 0.1 1.0
vs TeV

Events /s for &£ 10% cm2 s

31


http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

PeszoHaHC

 Pe3oHaHC — 3jieMeHTapHadA YacTUIla C KOPOTKUM
BpeMeM KU3HU. OpenessaioTcsa KaK UK B
pacrpeaeIeHUuU S HEPTUU BTOPUYHBIX YaCTUII.

o 10%E =
E2 _ 152 + m2 § ; Jhy ;
S
— - = 3_— —
E = my p=myp = 10 : IL~330nb‘1 E
v 1 {%) _ p/w ¢ i
=- 7= > 2 10%5 =
Vi-go g ;
/ S oL i
{ — -0 102 ATLAS Preliminary
Y B Data 2010,Vs = 7 TeV il
15

t = t()’}/ § | L | ¥

1 10 10°
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http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0

®Pun3nka BHe CTaHAa THOI/I Mopenu ?

C oTKpbITUEM DO30HAa
XUrrca mMbl HaWwu Bce
yactuubl CM, HO Ha MHOTO
BOMNPOCOB HeT OTBeTa:

* [loyemy Xurrc nerok?

* YTO Takoe TemMHasd
maTtepuma’?

* [loyemy cywectByeT 3
NOKONEHNA?

Kak HaUTu oTBeT Ha Haluu
BOMPOCHI?




Mwup BHe CM rnaszamum TeopeTnKoB

woa ssaidpiom-yredeoqpeqnnnesqy//:sdny woly ‘vysn ‘obaig ues “yed eogreg
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CynepcummeTtpuma (SUSY)

Standard particles SUSY particles

Higgs

. Force particles Squarks Q Sleptons o SUSY force

I Quarks Leptons
’ particles

CummMmeTpus Mexay depMHUOHAMU 1 0030HAMH. -
Y kaxxknou yactuiibl CM co ciiHOM S
IIOSIBJISIETCS IIAPTHEP CO CIIMHOM S-1/2.

Tak Kak MbI He ellle BUJIEIN Cyllep-YaCTHUI]
ITa cCUMMeTpUs J0JI>KHA OBITh HApyIIIeHa.

MHOTr0 HOBBIX qacTug " Supersymmetric “shadow” particles

HOBBIX MapamMeTpoB (120!). ®
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3ayem HyXHa CynepcummeTpua?

« Ob0beguHEHHE SJIEKTPO-
MAarHUTHOH, cj1a001 ¥ CHJIBHOU
KOHCTAaHT B3aMMOJICHCTBYA DU
OIHOU SHEPTUU

60 [ 1/
: <o without SUSY

30 -

* Honas crabuibHas, o |
HelTpaabHas 4acTULlA = WE Y,
HJleaIbHBIN KaHIUAAT JIJIs - S

TEMHOU MaTepuu dnepris(l5B)

« IIpocreliiee 00001eHNEe CM:
MuHuManbHasA
CynepcuMMeTpUYHaA
CranzmapHas Mogens (MSSM)




[lononHUTenbHble n3mepeHuna

A “Parallel” World

Hidden brane set

* CynepcuMMeTpHs HE OTBEYaeT Ha
BCE BOIIPOCHI

— Ilouemy ci1aboe B3anMO/IENCTBHE B ~ \ /
1032 pa3 cuJIbHee rPaBUTAIMIOHHOIO ///’ - g
* Eciu cyIiecTByIOT >1 HOBBIX ; ?
M3MePEHUs pa3MepPOM< MM, [ it raviton

rpaBUTAIMOHHBIE 5P PEKTHI MOTYT

OBITH B ITpeesiax s3Hepruii BAK
— I'paBuTOHHBIE pe3oHaHCHI (G) >M”\
SM Forccs
— IIpou3BOZICTBO MHHM YE€PHBIX JABIP
(QBH) Our World 3+1

— . Our World

, HoBas macca [laaHka: Mp it
G h [(n+2)
HoBasi AAuHa [AaHKa: Lo LD—( pe )

HOBas rpaBUMTaUMOHHas

Kanasipl moucka:

Q)= ! aqg, 9y, vy, ql, 11,

KOHCcTaHTa HbloTOHa: Gp = W multi—jet etc.
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[ToACTPYKTYpPA

atome
d’hydrogéene

2]
S
e
)
>
()

“shoulder”

>

mass



dun3unKa BHe CtaHaapTHoOU Moaenmn ?

- N4 7

0AU TYAA
HESHAIO KVAA, &

MPUHECU TO —

HE 3HAIO UTO
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MccnepoBaHMA NPOAONKAOTCA

* YcKoputenu/Konnamaepboi:

IIPOTOH IIPOTOH

> <:

— BbiCcOKaA saHeprua

E = mc?
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CTO/IKHOBEHWS MPOTOHOB... ...pEMUCTPUPYIOTCS B

JdHeprua cTtonkHoBeHnn npotoHoB Ao 13 TaB (makcumym 14 TaB

LHC - B CERN
zaloint 8 -== ATLAS ALICE
' | Point 1 “=z Point 2

27 KM ANUHAG OKPYXHOCTU
Ha ~ 100 m rnybuHe

s Bx |




[lporpamma bAK

RHiLumi

LARGE HADROM COLLIDER

LHC HL-LHC

LS1 13 Tev == 13-147ev BER 14 TeV
e

energy
Diodes Consolldation
splice consolidation cryolimit LIV Installatlon i . -
7Tey 8TeV button collimators ineraction inner triplet o
—_— R2E project regions Cwli Eng. P1-P5 radiation limit installation
2026-2028 | 2029...2042

0 /.2 X nominal LUmi
ATLAS - CMS Pf_’——l

experiment upgrade phase 1 ATLAS - CMS

LS nominal Lurmi 2 % nominal Lumi ALICE - LHCb | 2 % nominal Lumi HL upgrade

75% nominal Lumi /—' upgrade
1 integrated [EAMMULLLE
il il B e 1000 1o

HL-LHC TECHNICAL EQUIPMENT:

DESIGN STUDY i PROTOTYPES CONSTRUCTION INSTALLATION & COMM.‘” ‘ PHYSICS

HL-LHC CIVIL ENGINEERING:

DEFINITION EXCAVATION BUILDINGS
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bygyrowine yckoputenu

£
J
ks
©

s Schematic of an
4 80-100 km
4 long tunnel
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3aKA4yYeHue

dun3nKa yacTnuy, No3BosISeT 0O6BACHUTL Kak paboTaeT Mmnp BOKPYr Hac

lNMunure, lypa,
nUrinTe,;
OHW 30510Thle!
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YKpauHa B LUEPHe

1993 YKpaunHa  LEPH noanucann cornaweHue o cotpygHunyecTtee

YKpaunHa npuHumaet ydactue B ALICE, CMS n LHCb
3KcnepmmeHToB Ha bBAKe 1 B Hay4HbIX nccaeg0BaHUN U
pa3paboTKax HOBbIX YCKOPUTE/IbHbIX TEXHOIOTUN.

2011 MAHY n LUEPH noanucann aeknapaumuto ob yyactum
CTYAEHTOB 1 yuntenen B nporpammax LIEPHa (2011, 2012, 2013,
2016)

2016 YKpaunHa npuHATa B AccounmnpoBaHHble YneHbl LLEPHa
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Backups



3aKOHbI COXpPaHeHUA U CUMMeETPUA

3aKOHbl coxpaHeHua | CummeTpua

Umnynbe [lpoCTpaHCTBEHHaA

JdHeprua BpemeHHasn

Yrnoson nmnynbc BpawaTtenbHas
MHBAPUAHTHOCTb

3apag, KM ¢a3a
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YCKOPUTESb KaK MUKPOCKO

KopnyckynsapHo-
BOJTHOBOM Ayarimam

Electromagnetic Radiation

Long
Wavelength

= Huskasa OHeprus

High
frequency = Bbicokas QHepruis

dopmyna ae bpouns: 3 = ‘!_"
P — UMNyNbC YacTuLbl o’
E — 3He ac

Heprusa YyacTuLbl E = hv,

A - ANHA BOJSIHbI
vV - 4acTtoTa e h — nocToAHHAaA MNNaHka.



YcKkoputenbHbin kKomnnekc LLEPHa

CMS

protons

LINACS

Tons

LEIR
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