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1998   (as a 1st year grad student)

• Tevatron (CDF/D0) had just 
discovered the top quark in 
1995


• Inspired many of us to join 
Tevatron Run 2


• Colliding beams to be in 2000


• Prospects of 20 fb-1 integrated 
luminosity

• Joined SUSY-Higgs working group to help with Higgs 
sensitivity study


• 2000 report results:  With ~10 fb-1, prospect of 3-
Sigma evidence for a 125 GeV Higgs boson

hep-ph/0010338

Tevatron SUSY-Higgs report in 2000 
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1998 - 2004
• Slow start to Run 3, and realization that the Tevatron 

could not switch from 396 to 132 ns bunch crossings 

The optimists and pragmatists at D0/CDF 
started thinking of ways to use the extra 
time between bunches to upgrade the 
triggers and mitigate the pileup just in 
case we could reach design

So as a starting postdoc in 2004, I got to 
work on the upgrade of the CDF track 
trigger to 3D

A large uncertainty in the 
expected integrated luminosity 
lay ahead
 Design Lumi reduced to 8 fb-1

Should we be optimistic or pragmatic ?  

Slide from 2005 
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In 2005, with 1 fb-1 and hope …    what were we looking for ? 
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Slide from 2005 
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Slide from 2005 
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Slide from 2005 

This clock sat in Wilson Hall at Fermilab 
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01/22/13 Ben	Kilminster,	UC	HEP	seminar

David	vs.	Goliath

CMS

CDF

ATLAS

Diameter		=	25	m

Length	=	46	m

D	=	16	m

L	=	21	m D	=	12	m


L	=	12	m
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Slide from 2013 



CDF & D0 needed to  be 
resourceful with data 
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From 2006 slides  

Multivariate signal discrimination
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The invention of “trackMET”
Slide from 2008

Used as part of a “trackMET NN” to correlate vertex, tracks, calorimeter towers
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Jet energy resolution evolution

1.  Calorimeter-based cone


2. Kinematic fit using MET to correct 
jet energy (ZH → ℓℓ𝑏𝑏)


3.  H1-style algorithm (track PT from 
primary vertex replaces HCAL 
energy)


4. B-specific NN jet energy 
corrections (ie, impact parameter 
significance correlated to b-jet 
energy)


5. Addition of 𝛑0 → 𝛾𝛾 measurements 

from Shower-max ECAL detector
1107.3026 [hep-ex]
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Slide from 2008
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B-tagging evolution

1.  secondary vertex (SECVTX) 
algorithm


2. Tight and loose secvtx categories 
split purity


3. NN to classify b-jets as light, 
charm, B


4. additional category with impact-
parameter b-tagger


5. NN combining multiple b-taggers 
& soft muon info

arXiv:1205.1812 [hep-ex]

Higgs Optimized b Identification Tagger (HOBIT)
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Trigger & data usage evolution
1.  single-object electron, muon, MET 

triggers (tracking at L1 at Tevatron)


2. Upgrade L1 track triggers to 3D


3. Add no-track triggers


4. Add triggers for multiple objects 
(Z→ 𝑒𝑒 notrack trigger)


5. Consider every event coming in on 
any trigger, use NN regression to 
calculate efficiencies


6. Add back in data marked “bad” 
and parameterize inefficiency

B. Kilminster, HEP seminar, Jan. 2008
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Incorporate more channels !
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Slide from 2009
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Slide from 2007 2006 : first CDF + D0 combination
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2009 : first exclusion (mH != 170 GeV)
Slide from 2009 
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Slide from 2009 
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2010 was a big year for Tevatron Higgs

Slide from 2010
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Slide from 2010
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Slide from 2010
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Slide from 2010
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Slide from 2010
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Slide from 2010
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Tevatron shuts down 
Sept. 30, 2011
:( 

Tevatron control room CDF control room

D0 control room
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Slide from 2011
2011-2012 :  The final push

B. Kilminster, Higgs conveners update,  July 2011
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The exciting 
conclusion

July 3, 2012   with full Tevatron data 
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Slide from 2013
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Slide from 2013



32Ben Kilminster, Higgs@10, June 2022

Slide from 2013
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Slide from 2013
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Slide from 2013
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Slide from 2013
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Slide from 2013
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B. Kilminster, DESY, Jan. 2013
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Slide from 2013
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Slide from 2013
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Summary
Many more Higgs boson results from the Tevatron 
skipped today (Higgs spin/parity, BSM Higgs, …) 


Results: 

Evidence for  Higgs boson from Tevatron


Consistent with what we know now

Exclusions of heavier Higgs bosons & much BSM


Analysis approaches created at the Tevatron live on 
today in LHC searches and Higgs measurements


The Higgs boson searches at the Tevatron 
brought out the best in CDF, D0, accelerator 
division scientists !
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