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Outline

 The early years of the conference 1993-1999 

 Focus predominantly on preparing B-physics experiments for 
hadron machines

 The e+e- and Tevatron era : 1999-2009

 The LHC era : 2009-2022

 The onset of the era of Belle-II and the LHC upgrades : 
2022 and beyond

 Summary
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Beauty conferences in the series
1) Beauty 1993 Liblice Castle, Melnik, Czech Republic

2) Beauty 1994  Le Mont Saint Michel, Normandy, France

3) Beauty 1995 Oxford, United Kingdom

4) Beauty 1996 Rome, Italy

5) Beauty 1997  Santa Monica, CA, United States

6) Beauty 1999  Bled, Slovenia

7) Beauty 2000  Sea of Galilee, Kibbutz Maagan, Israel

8) Beauty 2002  Santiago de Compostela, Spain

9) Beauty 2003  Pittsburgh, PA, United States

10) Beauty 2005  Assisi, Perugia, Italy

11) Beauty 2006  Oxford, United Kingdom

12) Beauty 2009  Heidelberg, Germany

13) Beauty 2011 Amsterdam, Netherlands

14) Beauty 2013 Bologna, Italy

15) Beauty 2014  Edinburgh, United Kingdom

16) Beauty 2016  Marseille, France

17) Beauty 2018  La Biodola, Elba Island, Italy

18) Beauty 2019  Ljubljana, Slovenia

19) Beauty 2020  Online Conference, hosted by Kavli, IPMU, Japan

20) Beauty 2023  Clermont-Ferrand, France
https://inspirehep.net/conferences?sort=datedesc&size=25&page=1&start_date=all&q=series.name%3A%22Beauty%22

https://inspirehep.net/conferences?sort=datedesc&size=25&page=1&start_date=all&q=series.name%3A%22Beauty%22
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The early years of the conference 1993-1999

1993 1994 1995 1996 1997 1998

First 

Beauty 

Conference

PEP-II KEK-B 

construction 

starts

“LHC-B” 

collaboration 

formed

BaBar and 

Belle 

construction 

well 

underway

LHCb Technical 

Proposals
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The first conference 2003 : Liblice 

Castle, Czech Republic – participant list 
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Beauty 1993, Czech Republic
 Initiated by the “Father” of the Beauty conference 

series, Peter Schlein, and colleagues

 Began as a forum for discussion of comparison of 

different methods of B-physics experimentation

 e+e- ,  LHC and the SSC, Hera-B

Nucl. Instrum.  Meth.  A333 (1993) 1

Peter Schlein 

1932-2008
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Beauty 1994 : Mont-Saint-Michel, France

Nucl. Instrum.  Meth. A 351 (1994) 1
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Beauty 1994

 Three proposals for 

B-physics at the LHC 

were presented 

(already introduced at 

Beauty ‘93)

 COBEX (LHC Collider 

mode)

 Large Hadron Beauty 

LHB experiment (beam 

extraction)

 GAJET (internal gas jet 

target)

 And also HERA-B

Nucl. Instrum.  Meth.   A351 (1994) 1 
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CERN LHC Committee (LHCC) June 1994

 The LHCC discussed the relative merits of the 

three proposals. Conclusions (extracts):

 None of the collaborations have the necessary 

resources.

 Collider mode has the greater potential.

 An optimized design of spectrometer does not exist 

yet.

 The committee therefore encourages all participants 

from the three proposals to join together to prepare a 

new Letter of Intent for a new collider-mode b-physics 

experiment.
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The “LHC-B” Letter of Intent
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The “LHC-B” Collaboration is formed

Nucl. Instrum.  Meth.   A368 (1996) 1 
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Beauty 1995 Oxford
Example of how to take 

a good group photo    

(courtesy Stuart Bebb)
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A Google search : “Beauty 1995 

workshop Oxford group photo”
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Beauty 1996, Rome

 The Babar and Belle 

experiments are well in 

preparation

 “LHC-B” pushes towards a 

Technical Proposal

 BTeV at the Tevatron gets 

initial approval towards a 

Technical Proposal

 The first B0 → J/ K0
S signal 

is observed at a hadron 

collider (CDF)

Nucl. Instrum.  Meth.  A384 (1996) 1

Nucl. Instrum.  Meth.  A384 (1996) 79
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The e+e- and Tevatron era : 1999-2009

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

BaBar, Belle, 

HERA-B 

commissioning

CDF and D0 

upgrades 

commissioning 

run

LHCb TDRs 

approved

BTeV 

cancellation

BaBar and Belle 

stop data taking

First results 

from BaBar, 

Belle

sin2 well 

measured by 

BaBar and 

Belle

LHC 

experiments -

construction 

starts
Nobel prize for 

Kobayashi and 

Maskawa 

LHC 

commissioning 

runs
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Beauty 1999, Bled, Slovenia. 

 Belle, BaBar, Hera-B commissioning and producing first 

results

Nucl. Instrum.  Meth.  A384 (2000) 71 Nucl. Instrum.  Meth.  A384 (2000) 75

Belle

Hera-B

Nucl. Instrum.  Meth.  A384 (2000) 176

Two lepton invariant massTwo photon invariant mass Two electron invariant mass 

from a common vertex

Nucl. Instrum.  Meth.  A384 (2000) 1
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Beauty 1999, cont’

 Opal and CDF experiments provide hints of non-zero 

sin 2 and CP violation

Nucl. Instrum.  Meth.  A384 (2000) 37
Nucl. Instrum.  Meth.  A384 (2000) 106

CDF
sin 2 = 3.2  1.9  0.5

sin 2 = 0.79  0.44
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Beauty 2003, Pittsburgh

 sin 2 (sin 21) at 

Babar/Belle well established

 Belle : sin 21 =              

0.733  0.057  0.028

 First measurements of  and 

 emerging

AIP Conference Proceedings 722 (2004) 23

Belle

AIP Conference Proceedings 722 (2004) 42

AIP Conference Proceedings 722 (2004) 1
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Beauty 2003, cont’

 CDF and D0 setting the 

standards for B physics at 

hadron machines

 B lifetime measurements

 But sadly Hera-B’s physics 

output was very limited 
AIP Conference Proceedings 722 (2004) 167

D0

CDF

AIP Conference Proceedings 722 (2004) 57

HERA-B
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Beauty 2005, Assisi, Italy

 BaBar and Belle make first 

measurements of CKM 

angle  (2)

  = (103  9  11)o

 LHC experiment R&D now 

at an end, construction 

started !

 Sadly this year BTeV was 

cancelled by the DoE

Nucl.Phys.B Proc.Suppl. 156 (2006) 29

BaBar

Nucl.Phys.B Proc.Suppl. 156 (2006) 1
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Beauty 2006, Oxford revisited

 BaBar and Belle make first 

measurements of CKM angle  

gamma (3) in B+ → D(*)K+(*)

 CDF measures the BS oscillation 

frequency to >5  : ΔmS = 17.77 ±

0.10(stat) ± 0.07(syst) ps−1.

 A quote from the Editorial 

(Harnew and Wilkinson)

 “As this is the last conference in the 

series before the start-up of the LHC, 

Beauty 2006 was a timely opportunity 

to review the status of the field. “

Nucl.Phys.B Proc.Suppl. 156 (2006) 70

Nucl.Phys.B Proc.Suppl. 170 (2007) 1

Nucl.Phys.B Proc.Suppl. 156 (2006) 129
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Beauty 2009, Heidelberg

 End of data taking for 

BaBar and Belle   

(~1.5 ab-1 total) . An 

amazing legacy of 

results presented at 

the conference
 the observation of B→ντ
 the forward-backward 

asymmetry in B→K* l+l−,

 Beta known to 1o

  known to 5o,

  known to better than 

15o

Proceedings of Science BEAUTY2009 (2009)

PoS BEAUTY2009 (2009) 062
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The LHC era : 2009-2022

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

LHC 

commissioning 

runs with beam 

after LHC 

accident

ATLAS, CMS, 

LHCb first 

physics results

CP violation 

in BS system 

established

5 measurement 

of BS →+- ,

Pentaquark 

discovery

RK, RK* 

measurements, 

 measured to 

5o

LHCb Upgrade-I 

TDR approvals

LHCb Upgrade-I 

commissioning 

run

LHC long 

shutdown 2 

First data 

from Belle-II

S vs. S 

combination,

CP violation 

confirmed in 

charm system
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Beauty 2009, cont’

 First data from the LHC 

experiments (despite the 

LHC accident in 2008)

 First lifetime 

measurements

Proceedings of Science BEAUTY2009 (2009)

PoS BEAUTY2009 (2009) 030

PoS BEAUTY2009 (2009) 029

PoS BEAUTY2009 (2009) 031

ATLAS

CMS

LHCb
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Beauty 2011 Amsterdam

 First physics from the 

LHC experiments
 Observation of direct CP 

violation in B → K+- at LHCb

 BS → J/  decays

Proceedings of Science BEAUTY2011 (2011)

PoS BEAUTY2011 (2011) 013

PoS BEAUTY2011 (2011) 003

PoS BEAUTY2011 (2011) 043

ATLASCMS

LHCb

Following results from the 

Tevatron in 2009-2011

PoS BEAUTY2011 (2011) 021
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Beauty 2013, Bologna

 The LHC experiments start to 

push the boundaries
 First evidence for BS →+- from LHCb

 Much improved constraints on the BS mixing phase 

in BS → J/  decays 

 D0-D0 mixing : first >5 observation in single 

experiment (9.1) from LHCb

Proceedings of Science BEAUTY2013 (2013)

PoS BEAUTY2011 (2011) 013

LHCb

ATLAS

PoS BEAUTY2013 (2013) 034

LHCb

CDF

PoS BEAUTY2013 (2013) 035

PoS BEAUTY2013 (2013) 027

PoS BEAUTY2013 (2013) 060
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and new B(s) mixing results

Phys.Lett B721 (2013) 24-31

N(B0→ B0 ) -N(B0→ B0)

N(B0→ B0 ) +N(B0→ B0)

J. Phys. 15 (2013) 053021
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 In 2014, International Conference on B-Physics at 

Hadron Machines becomes International Conference on 

B-Physics at Frontier Machines 

 Improved gamma combination measurements to 9o

 B→ K* so-called P5’ variable from LHCb

 Belle-II preparation started

Beauty 2014, Edinburgh Proceedings of Science 

BEAUTY2014 (2014)

JHEP 02 (2016) 104
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Beauty 2016 Marseille Example of how NOT 

to take a group photo    
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 Observation of BS→ +- and evidence for B→ +-

LHCb and CMS combination

Beauty 2016, cont’ Proceedings of Science 

BEAUTY2016 (2016)

Nature 522, 68–72 (2015)

Finally after 

35 years of 

searching !
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and the pentaquark discovery

9 sigma

12 sigma

PRL 115 (2015) 072001

Pc
+→ J/ p
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 Gamma measured to 5o

 RK & RK* anomalies emerge at 2.5

level. Significant excitement!

Beauty 2018, La Biodola Proceedings of Science 

BEAUTY2018 (2018)

PoS BEAUTY2018 (2018) 004

JHEP08 (2017) 055
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 Discovery of CP violation in 

charm from LHCb (5.3)

 Belle-II begins data taking !

Beauty 2019, Ljubljana, Slovenia Proceedings of Science 

BEAUTY2019 (2019)

Phys. Rev. Lett. 122 (2019) 211803

ΔACP = [-15.4 ± 2.9] x 10-4
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The era of Belle-II and the LHC upgrades

2019 2020 2021 2022 2023 2024 2025 2026

Belle-II begins 

data taking

ATLAS and CMS 

Upgrade-II’s  

planned 

installation

First physics 

results from 

Belle-II

And LHCb Upgrade-II in 2033 !

LHCb Upgrade-I 

commissioning 

run

First LHCb 

Upgrade-I physics 

results presented?
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Beauty 2020, Tokyo, the first 

completely online conference

Proceedings of Science 

BEAUTY2020 (2020)

PoS BEAUTY2020 (2020) 011

 First results from Belle-II !

 LHCb Upgrade-I in 

preparation (and LHC 

resumes operation in 

2022)

 A new fresh exciting 

chapter for flavour 

physics starts ! 

B+→ K+
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 Amazing progress in the last 30 years; 

the SM remains intact, but still a whole 

lot still to learn

We have come a long way …

1995

2004 Today (dominated by LHCb for now)

http://ckmfitter.in2p3.fr
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Beauty 2023, Clermont Ferrand
Many more exciting new results !



38Beauty 2023, Clermont Ferrand                       4 July 2023                                       N. Harnew

Summary

 The Beauty conferences have always seen an enlightening 
mixture of theory and experiment (apologies to theoretical 
colleagues that I didn’t highlight their many excellent 
contributions)

 The field of Flavour Physics has taken a huge leap over the 
conference’s 30 year history
 Exciting experimental developments

 Unitarity Triangle measurements are consistent with the Standard 
Model and new physics is becoming constrained

 Rare decays measured down to the one in a billion level, and whole 
families of new particle states

 Nevertheless, there is still need for increased precision which Belle-II 
and the LHC upgrades will provide in future years

 We look forward to the next 30 years of Beauty conferences !


