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Group photo at Duke University garden of the 2007 
W mass publication team: graduate students are 
Ian Vollrath (far left) and Oliver Stelzer-Chilton (far 
right).  Trischuk is in the orange shirt.

Collage assembled for Fermilab result of 
the week, 2012 W mass publication: 
graduate students are Tom Riddick (UCL), 
Dan Beecher (UCL), Sarah Malik (UCL), 
Ravi Shekhar (Duke), Yu Zeng (Duke) 
and one undergraduate student Siyuan 
Sun (Duke)

graduate student Sourav Sen 
(Duke) who worked on the 
2022 W mass publication  

Vic Scarpine  Karen Byrum



W to tau
Mel made all these results possible due to his leading role in CMS, without which none of this would be 
possible, he has a more intimate connection to one result. 



What a journey!
Theses: 

● W,Z cross section 23
● WW, WZ 11
● W,Z gamma 10
● W mass 9
● Jet production with W/Z 8
● W asymmetry 7
● Z transverse momentum, rapidity 3
● Z forward-backward 3
● Taus in W or Z decays 3
● W width 3
● W transverse momentum 2
● Z mass 1
● Hadronic WZ decays 1
● Diffractive W production 1

Run 1 papers
● W,Z cross section 10
● W mass 8
● W or Z + jets 6
● Rare W decays 4
● W,Z pT 3
● Z forward-backward 3
● W asymmetry 3
● W,Z gamma 2
● W width 2
● Di or Tri boson 2
● Diffraction W 1
● Taus in W,Z decay 1

Run 2 papers
● Di or tri boson 16
● Z asymmetry 6
● W mass 6
● W or Z + jets 6
● W or Z gamma 4
● W, Z cross section 3
● W asymmetry 3
● W or Z pT and/or rapidity 2
● Diffractive W or Z 2
● W or Z to tau 1
● W width 1
● Hadronic W or Z decays 1
● Rare W decays 1

This is an impressive canon of contributions to our knowledge of the W and Z boson.
● Most popular: W and Z cross section
● Strong interest in di-bosons in Run 2.  

I cannot cover all these important topics in my 20 minutes.  My apologies 
Don’t take these counts too seriously.,  I got interrupted several times while trying to do them.



CDF’s competitive spirit



Z mass
Aug. 1989.Tension between UA1 CERN (direct), UA2 (direct) and TRISTAN (indirect) Z mass measurements.  

https://www.sciencedirect.com/science/article/pii/0370269387903248 https://www.sciencedirect.com/science/article/pii/037026938991455X?via%3Dihubhttps://cds.cern.ch/record/192294?ln=en

Phys. Lett. B186, 440

You can see the CDF cite



13 Aug 1989



Z mass: Phys. Rev. Lett 14 Aug 1989



Higgs Another expedited review request



CDF’s spirit of discovery



Observations

● WW 
● WZ
● WZ/WW/ZZ hadronic
● W+charm
● Diffractive W





CDF and precision



precision
While the parameters of 
QED are known with 
sub-ppb precision, the 
parameters of the gravity, 
weak, and strong force 
are less constrained

W mass  0.015%
Z mass   0.002%
𝛳W          0.002%
𝛂S           8%
GN         0.002%
GF          0.001%

Will talk about CDF’s 
measurements of two 
weak-force quantities, W mass 
and 𝛳W , in the challenging 
hadron collider environment.



precision
It's hard at a hadron collider 

Plays a role in 
both the 
Z-based 
measurement 
of 𝛳W and the 
W mass.

Neutrino measurements challenging for W mass



Harder still with a “classic” detector

Central EM 
calorimeter has 
had a 28 year 
run.  



Z asymmetry and 𝛳W 
At zero transverse boost, in Z rest frame

At the Z 
sensitive to 
𝛳W , away 
mostly 
sensitive to the 
u,d flux, size 
set by 



Some old CDF folks have continued at CMS

Still the best from a 
hadron collider



W mass
Phys. Rev. Lett. 65, 2243 (1990) Science, 376, 170 (2022)

This remarkable increase in 
precision over 32 years is not only 
due to the excellent performance of 
the Tevatron and the CDF 
collaboration, it builds on the suite 
of W,Z studies documented in the 
large number of CDF papers.

0.5% 0.01%

From Oliver Stelzer-Chilton

Factor 50 improvement



World W mass summary



W mass impact

2009
CDF W and top mass 
meausurements were key 
to knowing that the Higgs 
was within reach of the 
LHC.



W mass impact

2023
Is the new W mass measurement a 
window into new physics?

Already 361 citations



Other highly cited EWK papers



The W mass analysis builds on an encyclopedia

A simple system, but 
need each part precisely



Understanding the W in a hadron collider

Detector performance



W and Z pT

PHYS. Rev. Lett. 66, 2951 (1991)

Using Ws 
for stats

Phys. Rev. D 052010 (2012)



W asymmetry

Phys. Rev. Lett 68, 1461 (1992) Phys. Rev. Lett 102, 181801 (2009)



impact
CDF’s legacy of precision EWK physics at hadron colliders is being continued at the LHC



future

Email me to join US-FCC!  We are havings lots of fun!

0.015%⟶0.0005%



A great thank you!


