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evatron performance
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CDF and D@ experiments in Runll

» Both detectors are highly upgraded in Runl|
» New silicon micro-vertex tracker

Forward Mini-drift

: e Forward Scintillator
» New tracking system chambers [ Centat scmitator] | y |
T o ff
» Upgraded muon chambers W
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New Solenoid, Tracking System | | , . . , | , | , . . . |
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+ New Electronics, Trig, DAQ

swaraist |\ » D@: new solenoid, new pre-
w—r Muon nhgrﬁb;m'scintillaturs showers, L& for SMT in Runllb,

» CDF: new Plug Calorimeters, new TOF new L1Cal trigger
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Higgs bosons in the MSSM

» In the MSSM there are two Higgs doublet fields

» H, (H,) couple to up- (down-) type fermions
» The ratio of their VEV's
tan p=<H>/<Hg>
» 5 Higgs particles after the EWSB
h, H, A, H*, H-
» h has to be light:
m, <~ 130 — 140 GeV

» At large tan 3 the coupling of A and h to down-type fermions, e.g. b-quark,
Is enhanced wrt. the SM

» The production amplitude at tree level is proportional to tan p, thus the
production cross section rise as tan< j3

» |n addition h/H and A (commonly denoted by ¢) are nearly degenerate in
mass - further increase of the cross section
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Neutral MSSM Higgs — 7,

» Main backgrounds: Z—tt (irreducible), W+jets,

Z —ee,uu, multijet, di-boson
» DO (u channel only): Selection:

» only one isolated u separated from

the hadronic 1t with opposite sign

» set of NNs to discriminate © from jets

» cut on My (visible) < 20 GeV
removes most of the remaining W
boson backgr.

» Optimized NNs to separate signal
from background

T}?ad

» CDF (e, u. e+u channels): Selection:

-

isolated e or u separated from the
hadronic t with opposite sign

variable-size cone algorithm for <
discrimination

jet background suppressed by requiring:

| o |+ p™ | +]| E; > 55 GeV

remove most of the W background by a
requirement on the relative directions of
the visible t decay products and £
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Neutral MSSM Higgs — 7,

z-h' ad

» DO the output of the NNs for the different tau types is used in the limit calculation

» CDF: cross section limits are derived from the visible mass distribution. Observed
limits weaker than the expectations due to some excess of events in the data
sample, but significance < 2c

» Both experiments similar results: in the region 90<m,<200 GeV, tan  values
larger than 40-60 are excluded for the no-mixing and the m,max benchmark

scenarios
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* BR(H/A->bb)~90% at high tanB DO RunII Preliminary 0.9 fb™!

e H/A->bb swamped by QCD bckg. 500
e Look for associated b and H/A->bb  ": —
ﬁ""; bckg from data
e >=3 p-tagaed jets with SIIII; signal (mA=120, tanB=60){
pT>40’2£%5 GeV e e e | bekg from data+signal
3""; - E"?fents with>=3
. Slgnal EIIIIE " ﬁhﬂﬂ‘ b-tagged jets
~ Invariant mass of leading jets is “"ENJI‘ N N R S
peaked at m, %50 100 150 200 250 300 350 400 450 300
Inv. mass of leading jets (GeV)
e Backgrounds (determined in data): T
- Shape is from the double b- Qs : o
tagged data sample | Signal window
(taking into account kinematic
bias from the 3™ b-tag)
- Size is normalized outside the
“signal region” (for each
candidate m, and tanB)
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 Data agrees with the predicted D@ Run II Preliminary
background 2 P
. . s 1 0.9 b |— Observed
* Set upper tanB limits on various £ 10°F
Higgs masses using the CLs method £ | — Expected
* Limits comparable to H/A->tautau, "
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A
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Fermiophobic Higgs — 37 + X

» In various extensions of the SM (also [ Observed 3/.X Events and Expected SW Background | . 7y:p.026:0.002
MSSM) the coupling of h might be £ [ . D@ Run2a Preliminary, 0.83 5" E’ Eg’?}iﬂng
suppressed to Fermions BE 4 . oaas

» Search for the channel: g E o : I

pp>h H* > h h W= > yyy(y)+X "}

o .U N SRR (e MR = 3 R P

» Good photon identification is crucial = e T L4

p Cuts: 3y within |n|<1.1 v e
E-12a530, 20 15.GeV 10 % sh"'nh"a.'ﬁ'aﬁ“ﬁa'aéa“ﬁé

m, , GeV/

» Backgrounds: Jets or electrons DG Run 28 Preliminary, 0 a;m,

misidentified as y and direct 3y prod. s | ' M;
—— Feani|i=

» Background is estimated from data with ™ ;2 e
efficiencies =7, P(j—v), P(e—v) = | I )

N, (MC) x | &
3yprod.: N =" "" N _(Data)* i 10 | %
i p JM‘__{EH-C:I' ( :I' p E i [ 3 | .1‘-._\‘ .
2 ; - 15 GV e T

» Cutonp;” >25GeV gives 1.1 events in . 200 GV A

background and 0 in data c 'H. . W |
S L 0/ 20 30 40 50 o0 740 X0 9%
» Upperlimit: o =25.3 fD (95%CL) myy [GeV]
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Prospects
* Results from the first 1/fb of data MSSM Higgs bosons
show very promising sensitivity bbo(— bb), ¢ = h, H,A

e Expect up to 8 fbt by 2009 ] No mixing

| [ Max. mixing

1o~
2~
+4 o~
8o~
CDF

By the end of Run Il, exclude
- up to mA~250 GeV for high tanB

- down to tanB~20 for low mA

e Or make a discovery! 8
................................... &
Each,
e CDF and D@ will combine Combined
H/A->tautau, b(H/A)->bbb, and
b(H/A)->Dbtautau (not discussed),
channels (for this summer?)
* Working group is in place for the
combination of D@ and CDF results
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* New light scalar particle: "a"
- NMSSM, additional singlet _

- Solves "mu" problem of MSSM Simulated
* a decays to 2 taus e «h h->4tau

event
* h->aa->tau tau tau tau R
~ BR can be /arge! AR
* aislight, so tau's are g

close to each other
- Hard to identify!

- Not excluded by LEP data
for m > 85 GeV

* Analysis in progress...
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Combine in Neural Network:

* vertex mass

N * vertex number of tracks

* vertex decay length significance

Several mature algorithms used:

3 main categories: * chi2/DOF of vertex

. * number of vertices
) SGft-|EptDI‘I tagging * two methods of combined track
- Impact Parameter based impact parameter significances

- Secondary Vertex reconstruction
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