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*Thanks Gregorio
for years of leadership!



Introduction

● MSSM Higgs
● Exotic Higgs
● SM Higgs

– Low mass
– High mass

● Other activities
– W/Z+jets,Wbb, Zb/Zj,

Z->bb, VBF,...

Being updated...
Call for person-power.



MSSM Higgs (H/A) @ High TanB
● 3 neutral Higgses

– h, H/A
● Enhanced cross section 

– tanB^2
– ~10pb @ mA=120 GeV

● H->bb=90%,H->tautau=10%

● H->tautau 
● bH-> b tautau
● bH-> b bb

● 3 analyses have similar 
sensitivity
– Will be combined



H-> tau tau
● mu+tau channel 

preliminary for Moriond '07
● Updates: triggers, z-vertex 

profile, lum. reweighting
● Much better data/MC 

agreement

● e+tau, mu+e also ready
● Focusing on a combined 

p17 publication

● Projection for P5
– Discovery down to tanB=30 

for mH<200 GeV

● bH-> b tau tau efforts also 
underway in p17+p20



bH->bbb
● Bump at mH=180
● bbb x-check group: likely due 

to a systematic in background
● Analysis group is studying 

additional systematics

● Updated note in October
● p17 result by Moriond '08

– Combine with p20 analysis



Exotic Higgs
● H++ -> mu+mu+, extended SUSY
● h->γγ, Fermiophobic Higgs



Exotic Higgs
● H++ -> mu+mu+, extended SUSY
● h->γγ, Fermiophobic Higgs

113/pb

Data=3
Background= 1.5+-0.4

FIRST RUN II PAPER







Other Possible Searches
● CP-violating MSSM Higgs

– mH=50 GeV?
● Invisible Higgs

– Zh -> Z + 
– Studies underway

● NMSSM Higgs
– h -> aa -> tautau tautau

● H++ -> mu+mu+, p20
● ...

tautau

tautau



Introduction to SM Higgs

Production

Decay

Prior is ~flat



Analyses

WH->lnubb 1.7/fb ZH->llbb 1.1/fb ZH->nunubb 0.9/fb

WWW->
like-sign ll
1.1/fb

WW->ll
1.7/fb



Where We Are Now

* See Gregorio's talk from Wed. for details!

http://www-d0.hef.kun.nl//askArchive.php?base=agenda&categ=a071530&id=a071530s1t7/transparencies


Moriond '08 Goals
● Known improvements to ZH->nunubb and WH->lnubb

– (Single tag, EC electrons, 3jet bin, etc.)

● Solidify all p20 analyses
– p20 MC, p20 b-tagging, “certified ID's”, etc.

● Update to full 2.6/fb data set

● Work in common groups
– V+jets, Trigger Studies Group, ...

● Start early: Mini-workshop Oct. 17+18th

● And include as many of the “further improvements”



Further Improvements “In Hand”
● Lepton ID 

– 10% efficiency per lepton

● Improved multivariate S vs. B separation
– Better NN's, combined with ME's
– 20% improvement in sensitivity

● B-tagging
– Layer0 in tagging (8% per jet)
– Semi-leptonic tagging (5% per jet)

● bbbar mass resolution, 18->15%
– 20% improvement in sensitivity

Meant to be realistic estimates!
Serious efforts are already underway in all these areas...



Lepton ID
● Very useful Lepton-ID workshop
● Many ways to improve / use lepton ID

– Looser muons (hits, timing, ...)
– Smarter Cal isolation 

(#pv, lepton quality dependencies)
– Hits on the road
– EC electron track matching
– ICR electrons
– Tracking at high luminosity
– “lepton-track”: 

Good lepton & No track || No lepton && good track

● Must make tools available for all analyses



Improved Multivariate Methods
● Working on Matrix Elements for

– WH->lnubb
– ZH->llbb
– WW->ll

● Will be combined with NN's
● Formed new D0 ME group

– Join with top group

● Plenty to gain here!

Thanks to
Mike Mulhearn for
leading the effort!



B-tagging
● p20 NN b-ID is almost ready

– Already improvement over p17
– Performance with L0 and at high 

luminosity not yet optimized
● NN muon-tagger almost ready

– Needs to be continued in p20!
● Several other improvements 

already being studied
– But more help needed here!

SVT optimization

Muon
tagger



B-tagging
● p20 NN b-ID is almost ready

– Already improvement over p17
– Performance with L0 and at high 

luminosity not yet optimized
● NN muon-tagger almost ready

– Needs to be continued in p20!
● Several other improvements 

already being studied
– But more help needed here!

● Optimize b-tagging / tracking at 
higher luminosities

● b/c separation
● g->bb vs. b separation
● Soft-electron tagging
● Continuous b-ID NN output



Jet Energy Resolution Group (JERG?)
● Critical to our low-mass SM Higgs
● Aim for 20% improvement by summer 

'08, some by Moriond
● Many ways to improve

– Energy flow / track-jet algorithms
– Cell-weighting (software compensation)
– CPS info
– Semi-leptonic corrections
– FSR corrections
– Response corrections (#PV, jet width, ...)
– Revisit basics: 0-suppression, T42, jet 

algorithms, split/merge, ...
● Strong effort – but needs more help

Thanks to
Brendan for
leading effort!



The Future “In Hand”



We Will Do Better
● Top discovery

– nothing, one nice event, BOOM!
● Bs mixing

– maybe, will take a lot of work, BOOM!
● Single-top

– Looks tough, gonna take a while, BOOM!
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We Will Do Better
● Top discovery

– nothing, one nice event, BOOM!
● Bs mixing

– maybe, will take a lot of work, BOOM!
● Single-top

– Looks tough, gonna take a while, BOOM!
● SM Higgs

– Looks really tough, might have a chance in 2010, BOOM?

● People get excited when they can “smell it” !

● Thrill of discovery -> expanded, dedicated effort -> 
new ideas, Dr. Pepper -> some late nights -> ???



Excitement / New Ideas are Starting

Paul Grannis



Other Possible Improvements

● Loosen / optimize triggers

● Reduce systematics further

● Tau channels (some are almost ready now...)
● New channels (H->ZZ? Hadronic states?)

● Further lepton ID
– tracks for electrons which Brem?

● (Insert your idea here...)



Conclusions
● SM Higgs is within our reach, but it won't be easy

– Complete improvements “in hand”
– Good detector performance, integrated luminosity
– CDF
– Luck
– SM to be right

● It's up to you...
– Get involved in an analysis
– Work on improvements 

  -> we depend upon the success of the ID, JERG groups!
– Be creative!

  -> new channels? new corrections?
       new ways to separate S vs. B?

Discovery is 50% inspiration and 50% perspiration!


