
1D. Froidevaux, CERN Blois Conference, 26/05/2022 

Outline

à  Recently published legacy measurement from CDF (at TeVatron)���
https://www.science.org/doi/pdf/10.1126/science.abk1781
https://www.science.org/action/downloadSupplement?
doi=10.1126%2Fscience.abk1781&file=science.abk1781_sm.pdf

à  A quick chronological overview and perspective : from UA2 to FCCee 

à   What is likely to happen in the near future at the LHC?

Overview of mW measurements: past, present and future
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Recent very precise CDF mW measurement

A. Kotwal A. Kotwal 
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A. Kotwal 

A few points about legacy CDF mW measurement

A. Kotwal 
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A. Kotwal 

A few points about legacy CDF mW measurement
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Overview of mW measurements: past, present and future
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S. Camarda

History of W-boson mass measurements
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History of W-boson mass measurements

A. Kotwal 
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Methodology of W-boson mass measurements

Limited by stats at LEP,
but best prospect ���

at FCCeewhere better than 
1 MeV might be reached
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Intermezzo
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From the beginning, with the observation of two-jet dominance 
and of 4 W à eν and 8 Z à e+e- decays

Historical perspective: the 80’s in UA1/UA2 at the SppS

 √s = 546 GeV, L ~ 1029 cm-2s-1

UA2 was perceived  
as large at the time: 
 
♥   10-12 institutes 
♥   from 50 to 100 

authors 
♥   cost ~ 10 MCHF 
♥   duration 1980 to 

1990 

Physics analysis was  
organised in two groups: 
 
1.  Electrons → 

electroweak 
2.  Jets → QCD  
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To the end, with first accurate measurements of the W/Z masses 
and the search for the top quark and for supersymmetry

Historical perspective: the 80’s in UA1/UA2 at the SppS
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Software design in UA2

Historical perspective: the 80’s in UA1/UA2 at the SppS
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Analysis support note in UA2

Historical perspective: the 80’s in UA1/UA2 at the SppS
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First ever EW fits in UA2 before LEP turned on
Historical perspective: the 80’s in UA1/UA2 at the SppS
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Most important results from 1987-1990 campaign with UA2: 
precise measurement of mW/mZ 
and direct limit on top-quark mass (mtop < 60 GeV) 

Transverse mass distribution for 
electron-neutrino pairs 

0019.00036.08813.0 ±±=
Z

W

m
m

Using the precise measurement of mZ (LEP): 

GeV 17.033.035.80 ±±=Wm
Indirect limits on top-quark 

mass in the context of the 
Standard Model:   

GeV 160 50
60
+
−=topm

(four years before the discovery 
of the top quark at Fermilab) 

Historical perspective: the 80’s in UA1/UA2 at the SppS
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End of intermezzo



21D. Froidevaux, CERN Blois Conference, 26/05/2022 

Discussion of CDF measurement

A. Kotwal A. Kotwal 
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Discussion of CDF measurement

A. Kotwal 
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Discussion of CDF measurement
Information is scant: no ratio plots nor reference to mW shift!
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Discussion of CDF measurement
Information is scant: hard to assess very small numbers below
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Discussion of CDF measurement

A. Kotwal 
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Discussion of CDF measurement
Discussion:
1)   Very impressive work on muon momentum scale calibration
2)   However overall shift of scale seen below, although compatible 

with being flat over whole spectrum correspons to > 100 MeV
3)   A bit difficult to believe the overall 2 MeV systematic assigned
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Discussion of CDF measurement
Effect below affects potentially central value but also uncertainty 
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Discussion of CDF measurement
Precision measurement of mW at hadron colliders is in deep trouble!
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Back-up slides
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Precision EW measurements: measure mW to ~ 5 MeV: 
very difficult! What for??


