
�Ŏêğž˘�e��'�˘<e_¿�X'¿
ĬĦ˘ßêĆÃğÿ˘Ĭÿ˘ŜĆê˘��X��˘�ĬğğÃßĬŎÃŜĉĬĦ

�ŎĬßĉĦĀ˘ŜĆê˘ĦÃŜšŎê˘Ĭÿ˘
êğêàŜŎĬŸêÃĜ˘ŔžĥĥêŜŎž˘ßŎêÃĜĉĦĀ˘ŸĉŜĆ˘
ĆĉĀĀŔ˘ßĬŔĬĦ˘ŋÃĉŎŔ˘ĉĦ˘



ÃŎêğžàĀ̛àêŎĦʧàĆ ʏ

_ĬĦʿŎêŔĬĦÃĦŜ˘BB˘ŋŎĬæšàŜĉĬĦ
�êÃŎàĆ˘ÿĬŎ˘ĦĬĦʿŎêŔĬĦÃĦŜ˘æĉʿBĉĀĀŔ˘ŋŎĬæšàŜĉĬĦ˘ÃğğĬŸŔ˘šŔ˘ŜĬ˘ŋŎĬßê˘ŜĆê˘ŔĆÃŋê˘Ĭÿ˘ŜĆê˘BĉĀĀŔ˘ŋĬŜêĦŜĉÃğ˘

ßž˘ĥêÃŔšŎĉĦĀ˘ŜĆê˘ŜŎĉğĉĦêÃŎ˘ŔêğÿʿàĬšŋğĉĦĀ˘Ḑḑ˘Ĭÿ˘ŜĆê˘BĉĀĀŔ˘ßĬŔĬĦʧ

BĉĀĀŔ˘ŋĬŜêĦŜĉÃğ˘
ʹĥĉĦĉĥšĥʺ

ĥÃŔŔ˘ŜêŎĥ ŜŎĉğĉĦêÃŎ˘
àĬšŋğĉĦĀ �^˘ŋŎêæĉàŜŔ˘Ḑḑ˘˼˘ʎ

�ĆêŎê˘ĉŔ˘ĆĬŸêŷêŎ˘æêŔŜŎšàŜĉŷê˘ĉĦŜêŎÿêŎêĦàê˘ßêŜŸêêĦ˘ŜĆê˘ßĬŽ˘ÃĦæ˘ŜŎĉÃĦĀğê˘æĉÃĀŎÃĥŔʨ˘
ŜĆšŔ˘ŜĆê˘àŎĬŔŔ˘ŔêàŜĉĬĦ˘ĉŔ˘ŔšŋŋŎêŔŔêæ˘ʹ̄ʎʍʐ˘ŜĉĥêŔ˘ŔĥÃğğêŎ˘ŜĆÃĦ˘ŔĉĦĀğê˘BĉĀĀŔ˘àŎĬŔŔ˘ŔêàŜĉĬĦʺʧ˘

#êŷĉÃŜĉĬĦŔ˘ÿŎĬĥ˘�^˘àÃĦ˘ĉĦàŎêÃŔê˘ŜĆĉŔ˘àŎĬŔŔ˘ŔêàŜĉĬĦʧ



ÃŎêğžàĀ̛àêŎĦʧàĆ

_ĬĦʿŎêŔĬĦÃĦŜ˘BB˘ŋŎĬæšàŜĉĬĦ
�êÃŎàĆ˘ÿĬŎ˘ĦĬĦʿŎêŔĬĦÃĦŜ˘æĉʿBĉĀĀŔ˘ŋŎĬæšàŜĉĬĦ˘ÃğğĬŸŔ˘šŔ˘ŜĬ˘ŋŎĬßê˘ŜĆê˘ŔĆÃŋê˘Ĭÿ˘ŜĆê˘BĉĀĀŔ˘ŋĬŜêĦŜĉÃğ˘

ßž˘ĥêÃŔšŎĉĦĀ˘ŜĆê˘ŜŎĉğĉĦêÃŎ˘ŔêğÿʿàĬšŋğĉĦĀ˘Ḑḑ˘Ĭÿ˘ŜĆê˘BĉĀĀŔ˘ßĬŔĬĦʧ

eŜĆêŎ˘ŋŎĬæšàŜĉĬĦ˘ĥêàĆÃĦĉŔĥŔ˘ÃğŔĬ˘ÃğğĬŸ˘šŔ˘ŜĬ˘ŋŎĬßê˘æĉƋêŎêĦŜ˘àĬšŋğĉĦĀŔʩ˘Ḑʏ¯ʨ˘Ḑ¯ʧ˘˘
ê̄àŜĬŎ˘ßĬŔĬĦ˘ÿšŔĉĬĦ

�ŔŔĬàĉÃŜêæ˘ŋŎĬæšàŜĉĬĦ˘
¯BB

ʐ

ĀğšĬĦ˘ÿšŔĉĬĦ˘ʹĀĀ;ʺ˘
ĉŔ˘ŜĆê˘ĥÃĉĦ˘
ŋŎĬæšàŜĉĬĦ˘
ĥêàĆÃĦĉŔĥʧ

¯¯BB˘àĬšŋğĉĦĀ˘ĥĬæĉƎêŎ
�^˘ŋŎêæĉàŜŔ˘Ḑʏ¯˘˼˘ʎ

¯¯B˘àĬšŋğĉĦĀ˘ĥĬæĉƎêŎ
�^˘ŋŎêæĉàŜŔ˘Ḑ¯˘˼˘ʎ



ÃŎêğžàĀ̛àêŎĦʧàĆ

_ĬĦʿŎêŔĬĦÃĦŜ˘BB˘ŋŎĬæšàŜĉĬĦ

<ğšĬĦ˘ÿšŔĉĬĦ˘ʹ__Xeʺ

�ŎĬæšàŜĉĬĦ˘àŎĬŔŔ˘ŔêàŜĉĬĦŔ˘ÃŜ˘ʎʐ˘�ê¯˘ÿĬŎ˘ĥB˘˼˘ʎʏʒ˘<ê¯

ê̄àŜĬŎ˘ßĬŔĬĦ˘ÿšŔĉĬĦ˘˘ʹ_ʐXeʺ

�ŔŔĬàĉÃŜêæ˘ŋŎĬæšàŜĉĬĦʨ˘¯BB˘˘ʹ_ʏXeʺ
êʧĀ˘ɺ¿BB

ʑ

XB�Bµ�°<ʿʏʍʎʖʿʍʍʒ

https://cds.cern.ch/record/2690841/files/LHCHXSWG-2019-005.pdf


ÃŎêğžàĀ̛àêŎĦʧàĆ

�êÃŎàĆ˘àĆÃĦĦêğŔ

Ɣ #êàÃž˘àĆÃĦĦêğŔ˘ŸĉŜĆ˘ğÃŎĀê˘
ßŎÃĦàĆĉĦĀ˘ŎÃŜĉĬŔ˘ĥÃž˘ğêÃæ˘ŜĬ˘
àĆÃğğêĦĀĉĦĀ˘ŔĉĀĦÃŜšŎêŔʧ

Ɣ 'ŽŋğĬŎĉĦĀ˘Ã˘ĥĉŽŜšŎê˘Ĭÿ˘æĉƋêŎêĦŜ˘
ĆĉĀĀŔ˘æêàÃž˘àĆÃĦĦêğŔ˘ŜĬ˘ĉĦàŎêÃŔê˘
ŜĆê˘ŔêĦŔĉŜĉŷĉŜžʧ

Ɣ #ĉƋêŎêĦŜ˘ÃĦÃğžŔĉŔ˘ŔŜŎÃŜêĀĉêŔ˘
æêŷêğĬŋêæʧ˘

ʒ



˘˘ßßßß



ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßßß

æÃŜÃʿæŎĉŷêĦ˘ßĜĀ˘êŔŜĉĥÃŜĉĬĦ
Ɣ �Ŕê˘Ã˘ĦêšŎÃğ˘ĦêŜŸĬŎĜ˘ŜĬ˘ğêÃŎĦ˘ʏßʿŜĬʿʑß˘êŷêĦŜŔ˘

ĜĉĦêĥÃŜĉà˘ŎêʿŸêĉĀĆŜĉĦĀʧ
Ɣ �ŎÃĉĦ˘êĦŔêĥßğê˘Ĭÿ˘ʎʍʍ˘__ʨ˘šŔê˘ŜĆê˘ĥêÃĦ˘ŸêĉĀĆŜ˘

ÃŔ˘ĦĬĥĉĦÃğ˘ÃĦæ˘ŜÃĜê˘ŜĆê˘ŔŜÃĦæÃŎæ˘æêŷĉÃŜĉĬĦ˘ÃŔ˘
__˘ŔŜÃŜĉŔŜĉàÃğ˘šĦàêŎŜÃĉĦŜžʪ˘

Ɣ �žŔŜêĥÃŜĉà˘šĦàêŎŜÃĉĦŜžʩ˘àĬĥŋÃŎê˘ĦĬĥĉĦÃğ˘ʹ��ʎʺ˘
ŷŔ˘ÃğŜêŎĦÃŜĉŷê˘ʹ��ʏʺ˘êŔŜĉĥÃŜêŔʧ

�êğêàŜ˘ʑ˘ßʿŜÃĀĀêæ˘�;ğĬŸ˘ęêŜŔʧ
¯�;˘ŔêğêàŜĉĬĦ˘ŎêōšĉŎêŔ˘ŜŸĬ˘ÃææĉŜĉĬĦÃğ˘ęêŜŔʧ

ʔ

��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒ

µBBʩ˘��˘àšŜʧµ°Ŝʩ˘ŜĬŋ˘ŷêŜĬ˘àšŜʧ

#
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßßß
#êƎĦê˘æĉƋêŎêĦŜ˘àÃŜêĀĬŎĉêŔ˘ŜĬ˘ĉĥŋŎĬŷê˘ÃĦÃğžŔĉŔ˘ŔêĦŔĉŜĉŷĉŜžʧ

ʐ˘àÃŜêĀĬŎĉêŔ˘ĉĦ˘̦ɉɮBB̦˘ÃĦæ˘ʏ˘ĉĦ˘µBB˘
̦ɉɮBB̦˘˿˘ʍʧʒʨ˘ʍʧʒ˘˿˘̦ɉɮBB̦˘˿˘ʎʧʍʨ˘̦ɉɮBB̦˘˾˘ʎʧʍ

µBB˘˿˘ʍʧʖʒʨ˘µBB˘˾˘ʍʧʖʒ

ʏ˘àÃŜêĀĬŎĉêŔ˘ĉĦ˘̦ɉɮBB̦
̦ɉɮBB̦˘˿˘ʎʧʒ˘ÃĦæ˘̦ɉɮBB̦˘˾˘ʎʧʒ

ʕ

��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒ

�ĦÃğžŔĉŔ˘æĬĥĉĦÃŜêæ˘ßž˘ßÃàĜĀŎĬšĦæ˘êŔŜĉĥÃŜê˘šĦàêŎŜÃĉĦŜĉêŔʧ

ĀĀ;˘ŔêğêàŜĉĬĦ

¯�;˘ŔêğêàŜĉĬĦ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßßß

_Ĭ˘êŷĉæêĦàê˘ÿĬŎ˘Ã˘BBʹßßßßʺ˘ŔĉĀĦÃğ˘ĉŔ˘ÿĬšĦæʧ˘

eßŔêŎŷêæ˘ʹêŽŋêàŜêæʺ˘šŋŋêŎ˘ğĉĥĉŜ˘ĬĦ˘ŜĆê˘àŎĬŔŔ˘ŔêàŜĉĬĦ˘ÿĬŎ˘ĀĀ;˸¯�;˘ŋŎĬæšàŜĉĬĦ˘ĉŔ˘ŔêŜ˘
ŜĬ˘ʒʧʑ˘ʹʕʧʎʺ˘ŜĉĥêŔ˘ŜĆê˘�^˘ŋŎêæĉàŜêæ˘àŎĬŔŔʿŔêàŜĉĬĦ˘ÃŜ˘ʖʒ̒˘�Xʧ ʖ

��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/


˘˘ßßܵܵ



ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

àÃŜêĀĬŎĉêŔ
Ɣ ;ĬŎ˘êÃàĆ˘ĥʲßßᵛᵛ˘àÃŜêĀĬŎž˘�#�Ŕ˘ÃŎê˘ŜŎÃĉĦêæʧ

ż �Ŕê˘�#�Ŕ˘ŔàĬŎêŔ˘ŜĬ˘æêƎĦê˘ŜĉĀĆŜʶğĬĬŔê˘
�#�˘àÃŜêĀĬŎĉêŔʧ

Ɣ BĉĀĆ˘ÃĦæ˘ğĬŸ˘ĥʲßßᵛᵛ˘

ż XĬŸ˘ĥÃŔŔ˘ŎêĀĉĬĦŔ˘šŔêæ˘ŜĬ˘ŎêŜÃĉĦ˘ŔêĦŔĉŜĉŷĉŜž˘ÿĬŎ˘��^˘ŔĉĀĦÃğŔ
ʎʎ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ�êğêàŜ˘ʏ˘ßʿŜÃĀĀêæ˘�;ğĬŸ˘ęêŜŔ˘ÃĦæ˘ʏ˘ĆĉĀĆ˘ŋ�˘ŋĆĬŜĬĦŔʧ

ŜŎÃĉĦ˘Ã˘�#�˘
ŋêŎ˘ĥʲßßᵛᵛ˘
ŎêĀĉĬĦ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

æÃŜÃʿæŎĉŷêĦ˘ßĜĀ˘êŔŜĉĥÃŜĉĬĦ
Ɣ ^Ĭæêğ˘ŔĉĀĦÃğ˘ÃĦæ˘ßÃàĜĀŎĬšĦæ˘ĥᵛᵛ˘ŔĆÃŋêŔ˘ŸĉŜĆ˘ÃĦÃğžŜĉà˘ÿšĦàŜĉĬĦŔʧ
Ɣ ;ĉĦÃğ˘ßÃàĜĀŎĬšĦæ˘ŋŎêæĉàŜĉĬĦ˘àĬĥêŔ˘ÿŎĬĥ˘ĥᵛᵛ˘ƎŜʧ

ʎʏ

�êğêàŜ˘ʏ˘ßʿŜÃĀĀêæ˘�;ğĬŸ˘ęêŜŔ˘ÃĦæ˘ʏ˘ĆĉĀĆ˘ŋ�˘ŋĆĬŜĬĦŔʧ
�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

#
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

Ɣ �ĦÃğžŔĉŔ˘æĬĥĉĦÃŜêæ˘ßž˘ŔŜÃŜĉŔŜĉàÃğ˘šĦàêŎŜÃĉĦŜĉêŔʧ

Ɣ _Ĭ˘êŷĉæêĦàê˘ÿĬŎ˘Ã˘BBʹßßܵܵʺ˘ŔĉĀĦÃğ˘ĉŔ˘ÿĬšĦæʧ˘

Ɣ eßŔêŎŷêæ˘ʹêŽŋêàŜêæʺ˘ğĉĥĉŜ˘ĬĦ˘ŜĆê˘àŎĬŔŔ˘ŔêàŜĉĬĦ˘˘
ÿĬŎ˘ĀĀ;˸¯�;˘ŋŎĬæšàŜĉĬĦ˘ĉŔ˘ŔêŜ˘ŜĬ˘ʑʧʏ˘ʹʒʧʔʺ˘ŜĉĥêŔ˘
ŜĆê˘�^˘ŋŎêæĉàŜêæ˘àŎĬŔŔ˘ŔêàŜĉĬĦ˘ÃŜ˘ʖʒ̒˘�Xʧ

ʎʐ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


˘˘ßßḚḚ



ÃŎêğžàĀ̛àêŎĦʧàĆ ʎʒ

ßßḚḚ

ßÃàĜĀŎĬšĦæ˘æĉŔàŎĉĥĉĦÃŜĉĬĦ
Ɣ __˘ŜŎÃĉĦêæ˘ĉĦ˘BB˘̕˘ßß˘ḚğêŋḚĆÃæ
Ɣ �#�˘šŔêæ˘ĉĦ˘BB˘̕˘ßß˘ḚĆÃæḚĆÃæ

àÃŜêĀĬŎĉŔÃŜĉĬĦ˘ʹßÃŔêæ˘ĬĦ˘ŜŎĉĀĀêŎŔʺ
Ɣ B̕ḚğêŋḚĆÃæʩ˘ŔĉĦĀğêʿğêŋŜĬĦ˘ʹ�X�ʺ˘ĬŎ˘ğêŋŜĬĦ˸ŜÃš˘ʹX��ʺ˘ŜŎĉĀĀêŎŔʨ
Ɣ B̕ḚĆÃæḚĆÃæʩ˘àĬĥßĉĦÃŜĉĬĦ˘Ĭÿ˘ŔĉĦĀğêʿŜÃš˘ʹ���ʺ˘ÃĦæ˘æĉʿŜÃš˘ŜŎĉĀĀêŎŔʧ

��X��ʿ�e_;ʿʏʍʏʎʿʍʐʍ
�êğêàŜ˘ʏ˘ßʿŜÃĀĀêæ˘�;ğĬŸ˘ęêŜŔ˘ÃĦæ˘ʏ˘e�˘ŜÃšŔ˘ʹḚĆÃæḚĆÃæ˘ÃĦæ˘ḚğêŋḚĆÃæʺʧ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-030/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßḚḚ

Ɣ �ĦÃğžŔĉŔ˘æĬĥĉĦÃŜêæ˘ßž˘ŔŜÃŜĉŔŜĉàÃğ˘šĦàêŎŜÃĉĦŜĉêŔʧ˘
Ɣ _Ĭ˘êŷĉæêĦàê˘ÿĬŎ˘Ã˘BBʹßßḚḚʺ˘ŔĉĀĦÃğ˘ĉŔ˘ÿĬšĦæʧ˘
Ɣ eßŔêŎŷêæ˘ʹêŽŋêàŜêæʺ˘ğĉĥĉŜ˘ĬĦ˘ŜĆê˘àŎĬŔŔ˘ŔêàŜĉĬĦ˘ÿĬŎ˘ĀĀ;˸¯�;˘ŋŎĬæšàŜĉĬĦ˘ĉŔ˘

ŔêŜ˘ŜĬ˘ʑʧʓʒ˘ʹʐʧʕʔʺ˘ŜĉĥêŔ˘ŜĆê˘�^˘ŋŎêæĉàŜêæ˘àŎĬŔŔ˘ŔêàŜĉĬĦ˘ÃŜ˘ʖʒ̒˘�Xʧ

ʎʓ

��X��ʿ�e_;ʿʏʍʏʎʿʍʐʍ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-030/


ÃŎêğžàĀ̛àêŎĦʧàĆ

BB˘àĬĥßĉĦÃŜĉĬĦʮ

ŔĉĀĦÃğ˘ŔŜŎêĦĀŜĆ˘ÿĬŎ˘_�˘BB˘
ŋŎĬæšàŜĉĬĦ˘ŸĉŜĆ˘ŎêŔŋêàŜ˘ŜĬ˘ŜĆê˘�^

��X��ʿ�e_;ʿʏʍʏʎʿʍʒʏ

ešŎ˘ßêŔŜ˘àĬĥßĉĦÃŜĉĬĦʮ
�êê˘ Ã̄ğêŎĉĬ˘#ˌ�ĥĉàĬˌŔ˘ŜÃğĜʬ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-052/
https://agenda.infn.it/event/28874/contributions/169488/


ÃŎêğžàĀ̛àêŎĦʧàĆ

¯BB˘ʹʍXʨʎXʨʏXʺ
Ɣ �ĉĀĦÃğ˘ŎêĀĉĬĦŔ˘ĉĦàğšæêʩ

ż ¿ʹḓḓʺĆĆʹßßßßʺʨ
ż °ʹğḓʺĆĆʹßßßßʺʨ
ż ¿ʹğğʺĆĆʹßßßßʺʧ

Ɣ �ĬĦŜŎĬğ˘ŎêĀĉĬĦŔ˘ÃŎê˘àĬĦŔŜŎšàŜêæ˘ŜĬ˘àĬĦŔŜŎÃĉĦ˘ŜĆê˘
ĥÃĉĦ˘ßÃàĜĀŎĬšĦæŔʩ
ż ᵛ˘˸˘ęêŜŔ˘ʹŜĬ˘àĬĦŔŜŎÃĉĦ˘¯˸ęêŜŔʺ
ż êʶ̏˘ʹŜĬ˘àĬĦŔŜŎÃĉĦ˘ŜŜßÃŎʺʧ

Ɣ �#�˘ÃŎê˘šŔêæ˘ÿĬŎ˘ßÃàĜĀŎĬšĦæ˘æĉŔàŎĉĥĉĦÃŜĉĬĦʧ˘eĦê˘
�#�˘ĉŔ˘àĬĦŔŜŎšàŜêæ˘ÿĬŎ˘êÃàĆ˘àĆÃĦĦêğ˘˘˘˘˘˘˘˘ʹʍXʨ˘ʎXʨ˘
ʏXʺʧ
ż ĉĦŋšŜ˘ŷÃŎĉÃßğêŔ˘ĉĦàğšæêʩ˘ĥBB˘ÃĦæ˘ĥÃŔŔ˘

æĉƋêŎêĦàê˘Ĭÿ˘ŜĆê˘ʏ˘ĆĉĀĀŔ˘àÃĦæĉæÃŜêŔʧ

Ɣ �#�˘æĉŔŜŎĉßšŜĉĬĦŔ˘ÃŎê˘ÃğŔĬ˘šŔêæ˘ĉĦ˘ŜĆê˘ƎŜ˘ŜĬ˘
êŽŜŎÃàŜ˘ŔĉĀĦÃğ˘àĬĦŜŎĉßšŜĉĬĦʧ

ʎʕ

��X��ʿ�e_;ʿʏʍʏʏʿʍʑʐʶ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-043/


ÃŎêğžàĀ̛àêŎĦʧàĆ

�Ħ˘ĬßŔêŎŷêæ˘ʹêŽŋêàŜêæʺ˘šŋŋêŎ˘ğĉĥĉŜ˘Ĭÿ˘ʎʕʐ˘ʹʕʔ̂ʑʎʺ˘ĬĦ˘
ŜĆê˘ŔĉĀĦÃğ˘ŔŜŎêĦĀŜĆ˘ŸĉŜĆ˘ŎêŔŋêàŜ˘ŜĬ˘ŜĆê˘�^ʧ

¯BB˘ʹʍXʨʎXʨʏXʺ

ʎʖ

eßŔêŎŷêæ˘ʹêŽŋêàŜêæʺ˘ğĉĥĉŜŔʩ
ʿʐʑʧʑ˘ʹʿʏʑʧʎʺ˘˿˘Ḑḑ˘˿˘ʐʐʧʐ˘ʹʏʏʧʖʺ

eßŔêŎŷêæ˘ʹêŽŋêàŜêæʺ˘ğĉĥĉŜŔʩ
ʿʕʧʓ˘ʹʿʒʧʔʺ˘˿˘Ḑʏ¯˘˿˘ʎʍʧʍ˘ʹʔʧʎʺ

��X��ʿ�e_;ʿʏʍʏʏʿʍʑʐʶ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-043/


ÃŎêğžàĀ̛àêŎĦʧàĆ

eŜĆêŎ˘àĆÃĦĦêğŔ

BB˘̕˘ßß˘˸˘¿¿ʶ°°ʶḚḚ ʹ¯�;ʺ˘BB˘̕˘ßßßß

ʹŸĉŜĆ˘ÿšğğ˘XB�˘ŎšĦ˘ʏ˘æÃŜÃʺ

ʏʍ

TB'�˘ʍʔ˘ʹʏʍʏʍʺ˘ʎʍʕ�ĆžŔʧ˘XêŜŜʧ˘�˘ʕʍʎ˘ʹʏʍʏʍʺ˘ʎʐʒʎʑʒ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-18/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-33/


ÃŎêğžàĀ̛àêŎĦʧàĆ

�šĥĥÃŎž

Ɣ ��X��˘ĆÃŔ˘Ã˘ŔŜŎĬĦĀʨ˘ÃĦæ˘ĀŎĬŸĉĦĀʨ˘ŋŎĬĀŎÃĥ˘ÿĬŎ˘BB˘ŔêÃŎàĆêŔʧ˘

Ɣ _ĬĦʿŎêŔĬĦÃĦŜ˘ŔêÃŎàĆêŔ˘ĆÃŷê˘ĦĬŸ˘ßêêĦ˘ŋêŎÿĬŎĥêæ˘ŸĉŜĆ˘ŜĆê˘ÿšğğ˘XB�˘ŎšĦ˘ʏ˘æÃŜÃ˘ŔêŜ˘ÿĬŎ˘ßßßßʨ˘ßßḚḚʨ˘
ßßᵛᵛ˘ĉĦ˘æĉƋêŎêĦŜ˘ŋŎĬæšàŜĉĬĦ˘ĥĬæêŔʩ˘ĀĀ;ʨ˘¯�;˘ÃĦæ˘¯BBʧ

Ɣ _Ĭ˘ŔĉĀĦĉƎàÃĦŜ˘êŽàêŔŔêŔ˘ĆÃŷê˘ßêêĦ˘ÿĬšĦæ˘šŋ˘ŜĬ˘ĦĬŸʨ˘ĆĬŸêŷêŎ˘ŔŜŎĬĦĀ˘àĬĦŔŜŎÃĉĦŜŔ˘ÃŎê˘ŔêŜʧ˘

Ɣ ^ÃĦž˘ĬŜĆêŎ˘ĉĦŜêŎêŔŜĉĦĀ˘BBʿŎêğÃŜêæ˘ŎêŔšğŜŔ˘ßž˘��X��˘ʹĦĬŜ˘æĉŔàšŔŔêæ˘ĆêŎêʺʩ
ż ';�˘ĉĦŜêŎŋŎêŜÃŜĉĬĦŔ˘Ĭÿ˘ŜĆê˘BĉĀĀŔ˘ßĬŔĬĦ˘ĥêÃŔšŎêĥêĦŜŔ̕˘�ÃĦæŎÃ˘VĬŎŜĦêŎˌŔ˘ŜÃğĜʧ
ż ᵢḑ˘àĬĦŔŜŎÃĉĦŜŔ˘ĉĦ˘Ã˘àĬĥßĉĦêæ˘ĥêÃŔšŎêĥêĦŜ˘Ĭÿ˘ŔĉĦĀğêʿ˘ÃĦæ˘æĉʿBĉĀĀŔ˘àĆÃĦĦêğŔ˘̕˘ Ã̄ğêŎĉĬ˘#ˌ�ĥĉàĬˌŔ˘ŜÃğĜʧ
ż BXʿXB�˘ŋŎĬŔŋêàŜŔ˘ÿĬŎ˘ŔĉĦĀğêʿ˘ÃĦæ˘æĉʿBĉĀĀŔ˘ĥêÃŔšŎêĥêĦŜŔ˘̕˘�šğĉĦ˘^êŜêˌŔ˘ŜÃğĜʧ
ż �êÃŎàĆêŔ˘ÿĬŎ˘ŎêŔĬĦÃĦàêŔ˘æêàÃžĉĦĀ˘ŜĬ˘ŋÃĉŎ˘Ĭÿ˘BĉĀĀŔ˘ßĬŔĬĦŔ˘̕˘XĉÃĬŔĆÃĦ˘�ĆĉˌŔ˘ŜÃğĜʧ

ʏʎ

https://agenda.infn.it/event/28874/contributions/169501/
https://agenda.infn.it/event/28874/contributions/169488/
https://agenda.infn.it/event/28874/contributions/169511/
https://agenda.infn.it/event/28874/contributions/169476/


�ĆÃĦĜ˘žĬšʬ



ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßßß˘ĦĬĦʿŎêŔĬĦÃĦŜ

ʏʐ

�êÿêŎêĦàêŔ

��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒ

��X��ʿ�e_;ʿʏʍʏʎʿʍʐʍ

TB'�˘ʍʔ˘ʹʏʍʏʍʺ˘ʎʍʕ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

��X��ʿ�e_;ʿʏʍʏʎʿʍʒʏ

ßßḚḚ˘ŎêŔĬĦÃĦŜ˘˸˘_�

¯�;˘ßßßß

ßßßßʨ˘ßßḚḚʨ˘ßßᵛᵛ˘àĬĥßʧ

ßßᵛᵛ

¯BBʩ˘ ��X��ʿ�e_;ʿʏʍʏʏʿʍʑʐʶ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-18/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-052/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-043/


ÃŎêğžàĀ̛àêŎĦʧàĆ ʏʑ

BB˘àĬĥßĉĦÃŜĉĬĦ

ŔĉĀĦÃğ˘ŔŜŎêĦĀŜĆ˘ÿĬŎ˘_�˘BB˘
ŋŎĬæšàŜĉĬĦ˘ŸĉŜĆ˘ŎêŔŋêàŜ˘ŜĬ˘ŜĆê˘�^

��X��ʿ�e_;ʿʏʍʏʎʿʍʒʏ

eŜĆêŎ˘àĬĥßĉĦÃŜĉĬĦŔʮ
�êê˘ Ã̄ğêŎĉĬ˘#ˌ�ĥĉàĬˌŔ˘ŜÃğĜʬ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-052/
https://agenda.infn.it/event/28874/contributions/169488/


ÃŎêğžàĀ̛àêŎĦʧàĆ

_ĬĦʿŎêŔĬĦÃĦŜ˘BB˘ŋŎĬæšàŜĉĬĦ
�êÃŎàĆ˘ÿĬŎ˘ĦĬĦʿŎêŔĬĦÃĦŜ˘æĉʿBĉĀĀŔ˘ŋŎĬæšàŜĉĬĦ˘ÃğğĬŸŔ˘šŔ˘ŜĬ˘ŋŎĬßê˘ŜĆê˘ŔĆÃŋê˘Ĭÿ˘ŜĆê˘BĉĀĀŔ˘ŋĬŜêĦŜĉÃğ˘

ßž˘ĥêÃŔšŎĉĦĀ˘ŜĆê˘ŜŎĉğĉĦêÃŎ˘ŔêğÿʿàĬšŋğĉĦĀ˘Ḑḑ˘Ĭÿ˘ŜĆê˘BĉĀĀŔ˘ßĬŔĬĦʧ

eŜĆêŎ˘ŋŎĬæšàŜĉĬĦ˘ĥêàĆÃĦĉŔĥŔ˘ÃğŔĬ˘ÃğğĬŸ˘šŔ˘ŜĬ˘ŋŎĬßê˘æĉƋêŎêĦŜ˘àĬšŋğĉĦĀŔʩ˘Ḑʏ¯ʨ˘Ḑ¯ʧ˘˘

ê̄àŜĬŎ˘ßĬŔĬĦ˘ÿšŔĉĬĦ

ĀğšĬĦ˘ÿšŔĉĬĦ˘ʹĀĀ;ʺ˘
ĉŔ˘ŜĆê˘ĥÃĉĦ˘
ŋŎĬæšàŜĉĬĦ˘
ĥêàĆÃĦĉŔĥʧ

ʏʒ

¯¯BB˘àĬšŋğĉĦĀ˘
ĥĬæĉƎêŎ

�^˘ŋŎêæĉàŜŔ˘Ḑʏ¯˘˼˘ʎ

¯¯B˘àĬšŋğĉĦĀ˘
ĥĬæĉƎêŎ

�^˘ŋŎêæĉàŜŔ˘Ḑ¯˘˼˘ʎ



ÃŎêğžàĀ̛àêŎĦʧàĆ ʏʓ

ßßßß
��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/


ÃŎêğžàĀ̛àêŎĦʧàĆ ʏʔ

ßßßß
��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒĀĀ;˘ŔêğêàŜĉĬĦ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/


ÃŎêğžàĀ̛àêŎĦʧàĆ ʏʕ

ßßßß
��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒ¯�;˘ŔêğêàŜĉĬĦ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßßß

_Ĭ˘êŷĉæêĦàê˘ÿĬŎ˘Ã˘BBʹßßßßʺ˘ŔĉĀĦÃğ˘ĉŔ˘ÿĬšĦæʧ˘

ʏʖ

��X��ʿ�e_;ʿʏʍʏʏʿʍʐʒ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-035/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

Ɣ BĉĀĆ˘ÃĦæ˘ğĬŸ˘ĥʲßßᵛᵛ˘

ż ��^˘êŽŋêàŜêæ˘ŜĬ˘ßê˘ÃŜ˘ĆĉĀĆêŎ˘ĥÃŔŔêŔʧ
ʐʍ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ
�êğêàŜ˘ʏ˘ßʿŜÃĀĀêæ˘�;ğĬŸ˘ęêŜŔ˘ÃĦæ˘ʏ˘ĆĉĀĆ˘ŋ�˘ŋĆĬŜĬĦŔʧ

àÃŜêĀĬŎĉêŔ

ŜŎÃĉĦ˘Ã˘�#�˘
ŋêŎ˘ĥʲßßᵛᵛ˘
ŎêĀĉĬĦ

Ɣ ;ĬŎ˘êÃàĆ˘ĥʲßßᵛᵛ˘àÃŜêĀĬŎž˘�#�Ŕ˘ÃŎê˘ŜŎÃĉĦêæʧ
ż �Ŕê˘�#�Ŕ˘ŔàĬŎêŔ˘ŜĬ˘æêƎĦê˘ŜĉĀĆŜʶğĬĬŔê˘

�#�˘àÃŜêĀĬŎĉêŔʧ

Ɣ BĉĀĆ˘ÃĦæ˘ğĬŸ˘ĥʲßßᵛᵛ˘

ż XĬŸ˘ĥÃŔŔ˘ŎêĀĉĬĦŔ˘šŔêæ˘ŜĬ˘ŎêŜÃĉĦ˘ŔêĦŔĉŜĉŷĉŜž˘ÿĬŎ˘��^˘ŔĉĀĦÃğŔ
ʐʎ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

ʐʏ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

ʐʐ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

ʐʑ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

ʐʒ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßܵܵ

ʐʓ

�šßĥĉŜŜêæ˘ŜĬ˘��#˘
ʽÃŎµĉŷʩʏʎʎʏʧʎʎʕʔʓʾ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2018-34/


ÃŎêğžàĀ̛àêŎĦʧàĆ ʐʔ

ßßḚḚ
�êğêàŜ˘ʏ˘ßʿŜÃĀĀêæ˘�;ğĬŸ˘ęêŜŔ˘ÃĦæ˘ʏ˘ŜÃšŔ˘ʹḚĆÃæḚĆÃæ˘ÃĦæ˘ḚğêŋḚĆÃæʺʧ

��X��ʿ�e_;ʿʏʍʏʎʿʍʐʍ

àÃŜêĀĬŎĉŔÃŜĉĬĦ˘ʹßÃŔêæ˘ĬĦ˘ŜŎĉĀĀêŎŔʺ
Ɣ B̕ḚğêŋḚĆÃæʩ˘ŔĉĦĀğêʿğêŋŜĬĦ˘ʹ�X�ʺ˘ĬŎ˘ğêŋŜĬĦ˸ŜÃš˘ʹX��ʺ˘ŜŎĉĀĀêŎŔʨ
Ɣ B̕ḚĆÃæḚĆÃæʩ˘àĬĥßĉĦÃŜĉĬĦ˘Ĭÿ˘ŔĉĦĀğêʿŜÃš˘ʹ���ʺ˘ÃĦæ˘æĉʿŜÃš˘ŜŎĉĀĀêŎŔʧ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-030/


ÃŎêğžàĀ̛àêŎĦʧàĆ

ßßḚḚ
�êğêàŜ˘ʏ˘ßʿŜÃĀĀêæ˘�;ğĬŸ˘ęêŜŔ˘ÃĦæ˘ʏ˘ŜÃšŔ˘ʹḚĆÃæḚĆÃæ˘ÃĦæ˘ḚğêŋḚĆÃæʺʧ

ßÃàĜĀŎĬšĦæ˘æĉŔàŎĉĥĉĦÃŜĉĬĦ
Ɣ __˘ŜŎÃĉĦêæ˘ĉĦ˘BB˘̕˘ßß˘ḚğêŋḚĆÃæ
Ɣ �#�˘šŔêæ˘ĉĦ˘BB˘̕˘ßß˘ḚĆÃæḚĆÃæ ʐʕ

��X��ʿ�e_;ʿʏʍʏʎʿʍʐʍ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-030/


ÃŎêğžàĀ̛àêŎĦʧàĆ

¯BB˘ʹʍXʨʎXʨʏXʺ

ʐʖ

��X��ʿ�e_;ʿʏʍʏʏʿʍʑʐʶ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-043/


ÃŎêğžàĀ̛àêŎĦʧàĆ ʑʍ

_ĬĦʿŎêŔĬĦÃĦŜ
ĀğšĬĦ˘ÿšŔĉĬĦ˘

ŷêàŜĬŎ˘ßĬŔĬĦ˘ÿšŔĉĬĦ

ÃŔŔĬàĉÃŜêæ˘ŋŎĬæšàŜĉĬĦ˘ʹŜŜßÃŎʺ

ÃŔŔĬàĉÃŜêæ˘ŋŎĬæšàŜĉĬĦ˘ʹ¿ʶ°ʺ

ĀĀ;˘ĥĬŔŜ˘ŔêĦŔĉŜĉŷê˘ŜĬ˘ŋŎĬßê˘Ḑḑ�

ÃààêŔŔ
˘ŜĬ˘ŜĬ˘ŋ

ŎĬßê˘Ḑ
�̄�DQG�Ḑʏ¯

XB�µ�°<ʿʏʍʎʖʿʍʍʒ

https://cds.cern.ch/record/2690841/files/LHCHXSWG-2019-005.pdf


ÃŎêğžàĀ̛àêŎĦʧàĆ ʑʎ

ĀĀ;˘ŋŎĬæšàŜĉĬĦ


