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“Hamm” HobGeneBckue npemun 3a 20 jer

1992:  to Georges Charpak "for his invention and development of
particle detectors, in particular the multiwire proportional
chamber"

1993:  jointly to Russell A. Hulse and Joseph H. Taylor Jr. "for
the discovery of a new type of pulsar, a discovery that has
opened up new possibilities for the study of gravitation"

1995:  "for pioneering experimental contributions to lepton
physics"jointly with one half to Martin L. Perl "for the
discovery of the tau lepton"and with one half to Frederick
Reines "for the detection of the neutrino".

1998:  fractional charge excitations

1999:  jointly to Gerardus 't Hooft and Martinus J.G. Veltman
"for elucidating the quantum structure of electroweak
interactions in physics"
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“Hamm” HobGeneBckue npemun 3a 20 jer

2001: Bose-Einstein condensate

2002:  divided, one half jointly to Raymond Davis Jr. and Masatoshi
Koshiba "for pioneering contributions to astrophysics, in
particular for the detection of cosmic neutrinos"and the other
half to Riccardo Giacconi "for pioneering contributions to
astrophysics, which have led to the discovery of cosmic X-
ray sources"

2003:  theory of superconductors and superfluids

2004:  jointly to David J. Gross, H. David Politzer and Frank
Wilczek "for the discovery of asymptotic freedom in the
theory of the strong interaction"

2005:  coherence in scattering
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“Hamm” HobGeneBckue npemun 3a 20 jer

2006:  jointly to John C. Mather and George F. Smoot "for their
discovery of the blackbody form and anisotropy of the cosmic
microwave background radiation"

2008:  one half awarded to Yoichiro Nambu "for the discovery of the
mechanism of spontaneous broken symmetry in subatomic
physics the other half jointly to Makoto Kobayashi and
Toshihide Maskawa "for the discovery of the origin of the
broken symmetry which predicts the existence of at least
three families of quarks in nature"

2011:  one half awarded to Saul Perlmutter, the other half jointly to
Brian P. Schmidt and Adam G. Riess "for the discovery of the
accelerating expansion of the Universe through observations
of distant supernovae"
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“Hamm” HobGeneBckue npemun 3a 20 jer

2013:  to Francois Englert and Peter W. Higgs “for the
theoretical discovery of a mechanism that contributes to our
understanding of the origin of mass of subatomic particles,
and which recently was confirmed through the discovery of
the predicted fundamental particle, by the ATLAS and CMS
experiments at CERN’s Large Hadron Collider”
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[Ipemun 1o acrpodusmke 1 KOCMOJIOIUN

3a BO3MOXKHOCTD TIPOBEPKU TDABUTAIHH

1993: jointly to Russell A. Hulse and Joseph H. Taylor Jr. “for the
discovery of a new type of pulsar, a discovery that has opened up new
possibilities for the study of gravitation”

3a arm30TpOnuio pesukToBOro maaydenns (PU)

2006: jointly to John C. Mather and George F. Smoot “for their
discovery of the blackbody form and anisotropy of the cosmic
microwave background radiation”

Ba yckopennoe pacmmpenue (TéMHas sHEprus? )

2011: one half awarded to Saul Perlmutter, the other half jointly to
Brian P. Schmidt and Adam G. Riess “for the discovery of the
accelerating expansion of the Universe through observations of distant
supernovae”
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JlaHHbIE U3 KOCMOJIOIUN

20

Huurpuit Cop6ynos (MAN)

@ OIleHKA MAaCCHl B FAJJAKTUKAX, CKOIJIEHUSX U
OPYTHX CTPYKTYpax
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Anwnsorponust PU u obpazopanne ctpykryp Bo Beenennoii
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Namepenne a(t) paér cocras coppemennoii Beesennoit
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[Ipemun 3a jenToHb

3a OTKPBITHE T-TENTOHA W PETHCTPAITNIO HEHTPUHO

1995: “for pioneering experimental contributions to lepton physics”
jointly with one half to Martin L. Perl “for the discovery of the tau
lepton” and with one half to Frederick Reines “for the detection of the
neutrino”

3a BKJIaJ B acTPOUIUKY U PETUCTPAIUID KOCMUYECKUX HEHTPUHO
2002: divided, one half jointly to Raymond Davis Jr. and Masatoshi
Koshiba “for pioneering contributions to astrophysics, in particular for
the detection of cosmic neutrinos” and the other half to Riccardo
Giacconi “for pioneering contributions to astrophysics, which have led
to the discovery of cosmic X-ray sources”
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Bapm{{eHHmﬁ JICIITOH TPETHEro MOKOJIEHW A
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Pousib HeliTprHO B cj1abbIX B3auMOJIEHCTBUSIX

@ CoxpaHseT SHEPIrUIo {IKCIePUMEHTAIBHO
CHIEKTD HO3UTPOHOB HENPEDHIBEH!)

Anpo(A,Z) —» Anpo(A,Z+1) + e+7? ﬁ‘ )@

@ Coxpanser yriaoBoit MoMeHT (pepMHrOHBI!

/2 -2
CHI/IHBI! Bcenomunaem xuMuio. . . IIPUHOUIT p
t —
Taymnm) udu Ve
- e
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CroiicTBa HEHTPUHO

@ meiiTpunO Ouens sérkue (B CramzapTHOR Momenn — Ge3maccosst!)
@ amTuHEATPUHO Ve pOXAaOTCA B 3 -pacunage (Bmecre ¢ amexTporom), AlLg =0

Bagpe: N — p + € + Vg
@ neifTpuno Ve poxaaiorcs B fT-pacnage (BMecte ¢ nosurponom), ALe =0
B dape: pﬁn+e++ve

BCE 3aBUCHT OT YHEPreTHIECKOTrO BAAHCa,
(HY?>KHO POJHUTE 3JIEKTPOH(IIO3UTPOH) 33 CUET Mp— Mp U PASHUILI SHEPIHil CBSI3H):

Mgﬂpa(A,Z) =Zmp+(AfZ) mnfECngn (A,Z)
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CroiicTBa HEHTPUHO

@ meiiTpunO Ouens sérkue (B CramzapTHOR Momenn — Ge3maccosst!)
@ amTuHEATPUHO Ve pOXAaOTCA B 3 -pacunage (Bmecre ¢ amexTporom), AlLg =0

Bagpe: N — p + € + Vg
@ neifTpuno Ve poxaaiorcs B fT-pacnage (BMecte ¢ nosurponom), ALe =0
B d1pe: pﬁn+e‘ + Ve

BCE 3aBUCHT OT YHEPreTHIECKOTrO BAAHCa,
(HY?>KHO POJHUTE 3JIEKTPOH(IIO3UTPOH) 33 CUET Mp— Mp U PASHUILI SHEPIHil CBSI3H):

Mgﬂpa (A,Z) = Zmp+ (A*Z) mp— ECBHBI/I (A,Z)
o Bakmneiimee cBoiicTBO:

YYaCTBYIOT TOJBKO B CJIa0BIX B3aUMOIEHCTBUSAX
(WH = et ve, WH = e Ve, Z— VeVe)
B3aUMOJIEHCTBYIOT OU€Hb PeJIKO!

Ve U3 sJIEPHOIO pPeaKTOpa IIpOJIeTaeT B Boje Oe3
cronkuosenuii 6oree 1013 xu

CTOJILKO CBET MpoJieTuT 3a roxl!!
1) oToBCIOy BBLIETAET, 2) HY>KHBL GOJBIINE JETEKTOPBI
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Perucrpaliusi cojiHeuHbIX HERTPUHO

Connne: p+p — 2H+et +ve

Huurpuit Cop6ynos (MAN)

Bemssa: "1Ga+ve — "'Ge+ e~

5 Hos6ps 2013
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Perucrpaiusi armocepHbIX 1 KOCMUYECKUX HEHTPUHO
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Teoperndeckue npemun 1o CM

3a aJpOHM3AIIO W TIPEJICKA3aHNe TPEThEro MOKOJEHNST KBAPKOB

2008: one half awarded to Yoichiro Nambu “for the discovery of the mechanism of
spontaneous broken symmetry in subatomic physics”, the other half jointly to
Makoto Kobayashi and Toshihide Maskawa “for the discovery of the origin of the
broken symmetry which predicts the existence of at least three families of quarks in
nature”

3a OTKphITHE ACUMIITOTHYIECKON CBOOOBI B CHUJIHHBIX B3ANMOIEHCTBUIX
2004: jointly to David J. Gross, H. David Politzer and Frank Wilczek “for the
discovery of asymptotic freedom in the theory of the strong interaction”

CamMocoryIacoBaHHOCTh KBAHTOBO-TTOJICBOTO OTIMCAHUA TEOPUM CO
CIIOHTAHHO-HAPYUIEHHON KaJUOPOBOYHON cUMMeTpuell (XUITCOBCKUI MeXaHI3M )

1999: jointly to Gerardus ’t Hooft and Martinus J.G. Veltman “for elucidating the

quantum structure of electroweak interactions in physics”
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@ MaremarudecKui anmapar KBaHTOBOH T€OpUH § X é g
a ]

“paboraer” ajs MOmese# CO CIOHTAHHO HAPYIICHHON

cuMMeTpHeil: 35eKTpocaabas MOJeIh
(BakyyM HapyIIaeT CHMMETDPHIO) i
@ 2

@ Cuabple mpoIEeCcCH MOTYT OBITH UCTOYHUKOM

CP-napyiieHusi B ME30HAX, €CJIH . ..E€CTh XOTs Obl TpU
TOKOJIEHHSA KBAPKOB

@ “rakéiiple” 00beKTHl 13 “JIErKux’ HEepMHUOHOB: s ¢
Me30HbI §1 (o u Gapuonbl g1G2Q3

o 6o
09 @ @

mwon 7T npoToH O HeiiTpon N
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“HEPHoBckue” HobesieBckue npemuu

1992:  to Georges Charpak "for his invention and development of
particle detectors, in particular the multiwire proportional
chamber"

2013:  to Francois FEnglert and Peter W. Higgs “for the
theoretical discovery of a mechanism that contributes to our
understanding of the origin of mass of subatomic particles,
and which recently was confirmed through the discovery of
the predicted fundamental particle, by the ATLAS and CMS
experiments at CERN’s Large Hadron Collider”
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Herexktupoanne gacrui: 1992 to Georges Charpak

"for his invention and development of particle detectors, in particular

the multiwire proportional chamber"
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Mexannsm Xurrca: CIIOHTaHHOE HapyIIeHue

SU(3)sxSUR)w x U(1)y — SU(3)sxU(1)em

H: (0,2,1)— (H*H):%
02\ ?
%" = 9y H PHH — A <HTH 5
Re(o) IuH= (9, — “va_ ’YHA H
wh= oy 7 V=195
¢r — MacCCHUBHO
g — Ge3maccoBo, 0
a”q)e “mortomaercs’ A# yauTapHas kanubposka: H= <v h)
vz vz
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Kax npoeputh posib 6030Ha Xurrca?
0
yHuTapHas kaambposka: H = W h
V2 V2
" 2 2 g?+g2 2
TuH' P H— TP\ P+ LTz, 2
9 e, 9°+G?
+5 vh| W, % + 5 vhz, 2"

YiHFf —s Yihif/v2 = T hit
YucaenHno: v

g~05,9~03, V,=106-10"2, Y,~1/60, Y;~0.6

@ Hosas (5-51) KOpOTKOIEHCTBYOIIAS CHIA:
FOxapckuit moTeHIMAT MEXK /Ty MACCUBHBIMU UACTHIIAMK!

@ Vuwmrapuocts 8 WW — WW
@ Vuurapuocrs B ff — WW
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[Tepcriektuna: IlpoBepka MexaHuzma 1MoJiydeHUsT MACC

q t
g N
SR
_ ] 7
htt:
Yucaenno:

9w =~ 0.5, gy = 0.3,
Y;=10"6-1072,
Yp~1/40, Yi~ 1

M.Peskin (2012)
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[Iepcruektusa: [IpoBepka MexaHn3Ma CIIOHTAHHOI'O
HAPYIIEHUS 3JIEKTPOCJab0il CHMMeTpun

., h* TOJIBKO h*hh: pp — hh+ ...

1.1 <AAppp < 1.6 LHC (14 TeV), Zpp = 600 6~
—0.62 <Adppn < 0.74 SLHC, Zpp = 6000 6~

A}‘hhh = A./)LSM — 1
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Multiple point principle: p.senett, mNieisen (1993), 0 Froggatt, H.Nielsen (1995)

AV AV

¢ ¢

Fermi Planck Fermi Planck

N>~0 = V(¢ew) = V (9pianck) = 0= A (Lpranck) = 0

dA
I‘paB. MaIHTa6 = V/ (¢EW) — V/ (¢P[anck) — 0 = (u) (“P[anck) — O
dlogu
DT0 maér m; ~173 1B u mp ~ 129 I'sB
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KpI/ITI/I‘{eCKaH TOYKa: ITOABJICHUE HOBOI'O BaKyyMa

sign()V || Strong coupling .
. . Higgs mass My=124 GeV
0.06
0.041
~ 002
My=Mnn [~ H 0.0
T : -0.02} X
. Zezm n n e = 1 1
M R Mo 100 10° 10° 104 104 10V 107
Scale y, GeV
F.Bezrukov, M.Shaposhnikov (2009)
F.Bezrukov, D.G. (2011)
F.Bezrukov, M.Kalmykov, B.Kniehl, H _
M.Shaposhnikov (2012) nggs mass Mp=127 GeV
G. Degrassi et al (2012) 0.06
. m;—172.9T5B _ as(Mz)—0.1181 ' 0041
myy > 1129.04 1B x2.2 0.0007 x 0.56| I'sB i
~ 002
0.00
-0.021 .
cospemenHble namepenunsa na CMS n ATLAS: " " . " . "
100 10° 10° 10 10" 10Y7 10%
Scale u, GeV
mp~125.840.9 5B "
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“HarypaJsibHocTh” u3MepeHHo# Macchl XUrrea,

200
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g g [
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: Stability —
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1 I I I I I
120 122 124 126 128 130 132 0 50 100 150 200
Higgs pole mass My, in GeV Higgs pole mass M;, in GeV
1307.7879
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Yro pasbiine?

® Y10 m3mepuTsH?
— IapaMeTPhl XUTTCOBCKOTO CEKTOPA YTOYHUTH MACCY [-KBapka
— B€JIMYUHbI MaCC HeﬁTpI/IHO
— CP-mapynieHue B HEMTPUHHOM CEKTOpe
— I'PaBUTAOMOHHBIC BOJIHBI OT &C'l‘p()d)ldl}l/l‘l()ﬂl{l/lx HCTOYHHUKOB
@ Yro maittu?
— TEMHYI0 MaTePUIO
— PEMKTOBbIE IPABHTAIIMOHHDIE BOJHBI

@ Yro moHATH?
— KaK IIOABJAITCA MaCChI HeﬁTpI/IHO
— KaK IOgBUJIACh ODApPUOHHASA acuMMeTpus BceseHHoit
— IPUYUHY MUEPAPXUU B KBAPKOBOM CEKTODE
- Qg~Qpu~Qp?
— IPUYHHY YCKOPEHHOTO PACIIupeHus BceaeHHOM
— IOYeMy PHEPrus BAKyyMa Tak MaJa?
— cunbHasg CP-nmpobiaema
— KBagparudabie pacxoquMOCTH — MaJIOCTh MacChl 0030Ha Xurrca
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