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Brief Introduction

• The history of W-mass has been rather staid

• From the time of W discovery at the p-bar p Collider at CERN in 1983, 
through measurements at LEP, Tevatron & LHC till March 2022, all 
measured values were compatible with each other within errors.

• Moreover, the measured world average W-mass agreed with it’s value 
expected within the Standard Model  framework using ALL DATA 
EXCEPT W-mass.



SM fit to all relevant data excluding W-mass yields 80.356±0.006

AGurtu ,TIFR 4May22 "Cat among the pigeons - a new 
measurement of the W-mass"

Pre-March 
2022 data



RPP 2022 mW Listing

• April 2022: CDF II paper

• ~3 months past the PDG 
deadline

• In April 2022, after the cut-off of results for 
this review, the CDF collaboration published 
a determination of the W mass based on 
their full Run-2 dataset of 8.8 fb−1 
[AALTONEN 22], with much reduced 
uncertainty: 80433.5 ± 9.4 MeV. This new 
CDF result, which includes the data of their 
previous result [AALTONEN 12E] and thus 
supersedes it, is of higher precision than our 
world average quoted above. However, the 
two determinations disagree significantly. 
More information is given in M. Grunewald 
and A. Gurtu, “Mass and Width of the W 
Boson” review [PDG 22].



RPP 2022: Mass & Width of the W boson
• This new CDF Run-II result is of higher precision than our world average of 

80.377 ± 0.012 GeV. However, the two determinations disagree significantly, as 
visible in Fig. 54.1. A probability ideogram comparing the results from Fig. 54.1 
is shown in Fig. 54.3 (see Section 5.2 in the Introduction of this review on the 
construction of ideograms). 



A brief reminder about PDG averaging procedures
RPP 2022, p. 16… 

χ2= 

χ2/(N-1).LE.1, accept average & error

χ2/(N-1) >> 1, may not quote average, 
or give conservative guesstimate…

χ2/(N-1) > 1, introduce SCALE factor so 
that χ2/(N-1) ≈ 1. Average UNCHANGED
and ERROR scaled by S. 
S = [χ2/(N-1)]1/2



RPP 2022 Mass & Width of the W boson….

• For calculating a new world average, replacing the old CDF Run-II 
result [3] by the new one [11], the uncertainties of all results need 
to be scaled by a factor of about two in order to achieve a χ2 per 
degree of freedom of unity (see Section 5.2 in the Introduction of 
this review on the definition of the scale factor). The world average 
quoted above (80.377 ± 0.012 GeV) increases significantly in central 
value, by up to 40MeV, while its scaled uncertainty increases by up 
to 6MeV, with the exact changes depending on the assumptions 
made concerning correlated uncertainties. A detailed understanding 
of the results and their correlations is needed. Corresponding 
studies are currently being undertaken by the experiments.



W-mass Averaging Group (WMAG)!

• PDG welcomes the formation of the WMAG for averaging of hadron 
collider W-mass data.

• Looking forward to the presentation and discussion today, and 
eventually to the understanding of the common systematics and 
averaging of results.

PDG Deadlines:
• Mar 1, 2023 Overseers sign off encodings, verification starts, any fits 

from external groups requested
• Apr 4, 2023 Overseers complete corrections from verification, add 

external fits, update ConservationLaws.



Some slides from WMAG presentation 













Our Comments
• PDG deadlines have been conveyed (March 2023)

• No results yet from WMAG, but their Conclusions slide hints at 
tension between measurements persisting even after application of 
all corrections etc.



PDG line to follow

• Remain in touch with WMAG (Maarten, Josh, ….)

• It may be worthwhile to hold a discussion (hybrid) between PDG & 
WMAG perhaps some time in late Feb/early March 2023 to 
understand where things stand so that PDG can chalk out it’s own 
strategy in this matter, including the possibility on what to do in case 
the combination is not ready in time for the 2023 PDG update.

• Any other suggestions are welcome as to how to proceed….



Thank you!
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