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VOL. CLXIL..N0.56,066  ©uouy The New York e TUESDAY, March 5, 2013 Printed in Chicago $250

ScienceTimes

New York Times,
March 5, 2013

Chasing the Higgs T

TR who halped bead e bt for It: Sas
Struggle, and finally triumph, in the search for physics’ most elusive particle. Fabicia Gancttt

Lan Wo, Jos Incandels, Goido Tosell and

By DENNIS OVEREYE

Peter Higgs, center, of the University of Edinburgh, was one of the first to propose the
particle’s existence. From left, physicists at CERN who helped lead the hunt for it:

Sau Lan Wu (University of Wisconsin), Joe Incandela (University of California-Santa Barbara),
Guido Tonelli (University of Pisa) and Fabiola Gianotti (CERN).
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Nobel Priz
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The Nobel Prize in Physics 2013 was awarded jointly to Francois Engler
and Peter W. Higgs "for the theoretical discovery of a mechanism that
contributes fo 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 Colflider”.
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| CERN&%W?ﬁJﬂE‘ﬁn (2018E6ﬁ)

The Higgs boson reveals its affinity
for the top quark

New results from the ATLAS and CMS experiments at the LHC reveal how strongly the
Higgs boson interacts with the heaviest known elementary particle, the top quark,

corroborating our understanding of the Higgs and setting constraints on new physics.

4 JUNE, 2018



https://press.cern/press-releases/2018/06/higgs-boson-reveals-its-affinity-top-quark
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« £F1TE (quantum computing):
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(Variational Quantum Classifier,

Quantum SVM Kernel, Quantum
Neural Network)
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(IBM, Google, Z5j8)
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Variational Quantum Classifier& ;%
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Quantum SVM Kernel Ei%
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o = (D) (D)

@ W and Z masses determined from gauge
couplings and Higgs vev
@ Fermion masses from Yukawa couplings

* Not needed for EWSB, but convenient
*x Only interaction in the SM that
distinguishes between generations

V(o) = 1’lol* + Alo|*
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Z55R (80TFANFAR-90F X))

(D Cornell Electron Storage Ring FRICUSBEEIG{ERY > H + yF IS8 E I

¥, HI0%EEKF THIRAREGE

Proceedings of ICHEP 1988

==]

X i8] 211 MeV < m,, < 5 GeV (1989)

(@ Paul Scherrer Inst. proton cyclotron E#9 SINDRUM SCI&{EH nt—> et
+v +H, H> ete- FIHIBHIRLF, E90%EF/KFETFHIRFBBEIRERXIE 10

MeV < m,, < 110 MeV (1989)

Measurement of the decay m—>e*v e*e and search for a light Higgs

boson, Phys. Lett. B 222, 533

@ Cornell Electron Storage Ring ERICLEO 3E38{EB > K + H°, H° > pair
of muons, pions or kaonsF ¥ HIBHTHIF, FIV%EE/KFE THIFFHREHT

FREX8] 0.2 GeV < my, < 3.6 GeV (1990)

Search for a neutral Higgs boson in B-meson decay

Phys. Rev. D. 40, 712



http://www.sciencedirect.com/science/article/pii/0370269389903584
http://www.sciencedirect.com/science/article/pii/0370269389903584
http://www.sciencedirect.com/science/article/pii/0370269389903584
http://prd.aps.org/abstract/PRD/v40/i3/p712_1

LEP (1989-2000) #H18HS %

i

o LEP-2 #1TIETABRFIIIE, BRLRRA
ReiAZ209 GeV

o IHIREREBBHETNAF:
ete-->ZH, with Z-> qq/ll/vv, H-> bb

L SALEPH, DELPHI. L3T1OPALIUNNLEPSEISHIRAR LS

R, EIS%EEFEKFET, SN EREESRETIEEFIIRSE
TREH 114.4 GeV/c2

— Search for the Standard Model Higgs boson at LEP, Phys. Lett. B
965 (2003) 61-75
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http://dx.doi.org/10.1016/S0370-2693(03)00614-2
http://dx.doi.org/10.1016/S0370-2693(03)00614-2

Tevatron (1983-2011) HFigHT S 1%

e Tevatron Run-2 i#171.96 TeV HNEF-REFIIE

Tevatron Run Il Preliminary, L < 10.0 fb™
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) FEAEHTHLT

Production: qq—W/Z H, gg—H, qq—q’q’H (VBF)
Decay: H—bb, H—W*W-, H—ZZ, H—t't -, H—yy

* HFB:%mH
GeV

e 115<m, <140 GeV HiBH;

X|8): 100-103, 147-180

@120GeV: p=1.5x10-3 (3.00)
« FERMILAB-CONF-12-318-E (20125E78)
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http://arxiv.org/abs/1207.0449
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ggF VBF VH tHH+H
v (139fb7) | v (139 fb) | v (1391b)
H=yy v (@) | v @riony | V39D a7 b
o v (139107) | v (1391b7) | o (139 fbr)
v (1371b7) | v (1371b1) | v (137 fbr)
v (139fb7) | v (139 fb) |V (36-139 fb1)
HoWW v@efb) | v@efr) | VBTN 27430 o)
e v (139fb7) | v (139b) | (139 fbr)
v@Tte) | v@rtet) | v @7 i)
v (126fb7) | v (1391b) | (139 fbr)
e
H—bb V@YD) 1 @) | varw) | v @)
v (139fb7) | + (139 fb) ) )
H pp Seton | Sastny | V(13901 | v (1391
Ho2y v (1391b7) | v (139b7) | v (1391b7) | + (139 fbr)
H-invisible v (139 fb1)
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v/: channel included in the ATLAS combination
v/ : channel included in the CMS combination



