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PHYSICS LETTERS B

Physics Letters B

www.elsevier.com/locate/physleth

Observation of a new boson at a mass of 125 GeV with the CMS experiment at
the LHC ™

CMS Collaboration™*

CERN, Switz4

This pape ave since passed away. In recognition of their many
contribut Z'lZI'—?— ~3, 80001 no:l

AR Y A4 A 17/32

Article history: Results are presented from searches for the standard model Higgs boson in proton-proton collisions
Received 31 July 2012 at /s=7 and 8 TeV in the Compact Muon Solenoid experiment at the LHC, using data samples
iecenvecll ‘1“1";‘“5“' f;’é']nzg August 2012 corresponding to integrated luminosities of up to 5.1 b~! at 7 TeV and 5.3 fb~! at 8 TeV. The search
ceepte August is performed in five decay modes: yy, ZZ, WrW~, t+ 1™, and bb. An excess of events is observed above
Available online 18 August 2012 . L .
Editor: W.-D. Schlatter the expected background, with a local significance of 5.0 standard deviations, at a mass near 125 GeV,
T signalling the production of a new particle. The expected significance for a standard model Higgs boson

Keywords: of that mass is 5.8 standard deviations. The excess is most significant in the two decay modes with the
CMS best mass resolution, ¥y and ZZ; a fit to these signals gives a mass of 125.3 £0.4(stat.) £ 0.5(syst.) GeV.
Physics The decay to two photons indicates that the new particle is a boson with spin different from one.

Higgs @© 2012 CERN. Published by Elsevier B.V. All rights reserved.
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Al NEWton AlI-Newton: A Concept-Driven Physical Law

Discovery System without Prior Physical Knowledge

You-Le Fang'", Dong-Shan Jian'", Xiang Li'", Yan-Qing Ma'->*"
School of Physics, Peking University, Beijing 100871, China.
ZCenter for High Energy physics, Peking University, Beijing 100871, China.

*Corresponding author. Email: yqma@pku.edu.cn TThese authors contributed equally to this work.

Current limitations in human scientific discovery necessitate a new research
paradigm. While advances in artificial intelligence (AI) offer a highly promising
solution, enabling Al to emulate human-like scientific discovery remains an open
challenge. To address this, we propose AI-Newton, a concept-driven discovery
system capable of autonomously deriving physical laws from raw data—without
supervision or prior physical knowledge. The system integrates a knowledge base
and knowledge representation centered on physical concepts, along with an au-
tonomous discovery workflow. As a proof of concept, we apply AI-Newton to a
large set of Newtonian mechanics problems. Given experimental data with noise,
the system successfully rediscovers fundamental laws, including Newton’s second
law, energy conservation and law of gravitation, using autonomously defined con-
cepts. This achievement marks a significant step toward Al-driven autonomous

scientific discovery.
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