
The Higgs Boson
What is the origin of mass?

One of the greatest quests 
of the last years has been to 
understand how fundamental 
particles gain mass. 

An explanation for that  
�L�V�����W�K�D�W���W�K�H���+�L�J�J�V���4���H�O�G��
�4���O�O�H�G���W�K�H���H�Q�W�L�U�H���8�Q�L�Y�H�U�V�H��
just moments after the 
Big Bang. Depending 
on their interaction 
�Z�L�W�K���W�K�H���+�L�J�J�V���4���H�O�G�����W�K�H��
fundamental particles 
acquire more or less 
mass.

This is called the Brout-Englert-Higgs (BEH) mechanism.

of the last years has been to 
understand how fundamental 

What is the Higgs boson?

The Higgs boson is an 
excitation of the Higgs 
�4���H�O�G�����–�W�V���H�[�L�V�W�H�Q�F�H��
�F�R�Q�4���U�P�V���W�K�H���%�(�+��
mechanism. 
Together with the other 
�I�X�Q�G�D�P�H�Q�W�D�O���S�D�U�W�L�F�O�H�V����
it forms the Standard 
�0�R�G�H�O�����6�R���I�D�U�����L�W���L�V���W�K�H��
best mathematical 
description of the 
known fundamental 
particles and forces 
���H�[�F�H�S�W���J�U�D�Y�L�W�\�����R�I���W�K�H��
�8�Q�L�Y�H�U�V�H��

How does it work?

�7�R���X�Q�G�H�U�V�W�D�Q�G���W�K�H���%�(�+���P�H�F�K�D�Q�L�V�P�����L�P�D�J�L�Q�H���W�K�D�W���D��
room full of physicists chattering quietly is like space 
�4���O�O�H�G���Z�L�W�K���W�K�H���+�L�J�J�V���4���H�O�G��

�$���Z�H�O�O���N�Q�R�Z�Q���V�F�L�H�Q�W�L�V�W���Z�D�O�N�V���L�Q����

�+�H���F�U�H�D�W�H�V���D���G�L�V�W�X�U�E�D�Q�F�H���D�V���K�H���P�R�Y�H�V���D�F�U�R�V�V���W�K�H���U�R�R�P��
and attracts a cluster of admirers with each step. 
�7�K�L�V���L�Q�F�U�H�D�V�H�V���K�L�V���U�H�V�L�V�W�D�Q�F�H���W�R���P�R�Y�H�P�H�Q�W�����–�Q���R�W�K�H�U��
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Why is it important?
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�Q�R���P�D�V�V�����W�K�H�\���Z�R�X�O�G���W�U�D�Y�H�O���D�W���W�K�H���V�S�H�H�G���R�I���O�L�J�K�W���D�Q�G��
�F�R�X�O�G���Q�R�W���E�H���E�R�X�Q�G���L�Q�W�R���D�W�R�P�V�����1�R���D�W�R�P�V�����Z�R�X�O�G���P�H�D�Q��
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This quest is crucial for our understanding of the basic 
�I�R�U�F�H�V���K�R�O�G�L�Q�J���W�K�H���8�Q�L�Y�H�U�V�H���W�R�J�H�W�K�H�U����

�+�R�Z���G�R���Z�H���4�� �Q�G���L�W�"

High energy collisions 
at the Large Hadron 
�&�R�O�O�L�G�H�U�����&�(�5�1����
excite the Higgs 
�4���H�O�G�����F�D�X�V�L�Q�J���W�K�H��
�+�L�J�J�V���E�R�V�R�Q�����W�R��
momentarily form. 

�+�X�J�H���G�H�W�H�F�W�R�U�V�����D�V��
�$�7�/�$�6�����D�F�W���D�V���J�L�J�D�Q�W�L�F��
cameras and record 
the collisions which 
are then analysed to 
�4���Q�G���W�K�H���+�L�J�J�V���E�R�V�R�Q��

Beyond discovery

�7�K�H���G�L�V�F�R�Y�H�U�\��
of the Higgs 
particle marks 
the beginning 
of a new epoch 
in the history of 
physics. 
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point a way towards the solution of 
mysteries such as dark matter and 
�T�X�D�Q�W�X�P���J�U�D�Y�L�W�\��

The next stage of 
the experimentation 
is to determine if 
this Higgs particle 
corresponds to the 
Standard Model 
Higgs boson or if 
it is part of a new 
physics scenario. 
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The Journey of the discovery

�6�H�Y�H�U�D�O���W�K�H�R�U�L�V�W�V�����%�U�R�X�W��
and Englert; Higgs; 
�.�L�E�E�O�H�����*�X�U�D�O�Q�L�N���D�Q�G��
Hagen) published three 
independent papers 
describing what we now 
call the BEH mechanism. 

1989-2012

The ATLAS detector records 
�L�W�V���4���U�V�W���F�R�O�O�L�V�L�R�Q�V

The ATLAS and CMS 
Experiments announced 
�W�K�H���4���U�V�W���R�E�V�H�U�Y�D�W�L�R�Q���R�I���D��
Higgs-like boson at a mass 
�D�E�R�X�W�����������*�H�9�����–�Q���������������L�W��
�Z�D�V���F�R�Q�4���U�P�H�G���W�R���E�H���D���+�L�J�J�V��
�E�R�V�R�Q�����V�S�L�Q�������D�Q�G���S�D�U�L�W�\����������

2009 2012 2013

�7�K�H���G�L�V�F�R�Y�H�U�\���R�I���W�K�H���+�L�J�J�V��
boson was acknowledged 
when the Nobel Prize 
was awarded to François 
Englert and Peter Higgs 
for their work on the BEH 
mechanism.

Searches for the Higgs 
�K�D�Y�H���E�H�H�Q���S�H�U�I�R�U�P�H�G���D�W��
�/�(�3�����&�(�5�1�����D�Q�G���7�H�Y�D�W�U�R�Q��
(Fermilab). The possibility of 
�D���+�L�J�J�V���K�D�Y�L�Q�J���D���P�D�V�V��������������
�*�H�9���D�Q�G���E�H�W�Z�H�H�Q�����������D�Q�G��
���������*�H�9���K�D�Y�H���E�H�H�Q���H�[�F�O�X�G�H�G��
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