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Higgs Boson Production Processes at the Tevatron

After the closure of LEP (establishing, within the SM, My > 115 GeV at 95%
C.L.), and before LHC startup, the Tevatron is the unique place to look for the
Higgs boson.

SM Higgs production Higgs boson branching ratios (from HDECAY)
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The Tevatron is (potentially) sensitive to both “low” and “high” masses
= a wide range of processes to consider!
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Expectations

Several studies carried out, one in '99 [hep-ph/0010338] and one in '03
[FERMILAB-PUB-03-320-E]

@ implemented best understanding of object ID efficiencies etc.
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Expectations

Several studies carried out, one in '99 [hep-ph/0010338] and one in '03
[FERMILAB-PUB-03-320-E]

@ implemented best understanding of object ID efficiencies etc.
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In this talk: focus on SM Higgs boson, but also consider non-SM alternatives
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Low-mass Higgs Boson Searches

Low-mass search (my < 135 GeV)

strategy: CDF Run 2 preliminary - L=333 pb”’
— . Selected events
@ make use of large H — bb Background
. . . - Z signal: 3394 + 515 events
branching ratio = b-tagging Fit result
@ but this signature drowns in QCD i *
b production background = need §8°0°j
associated production: © I
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@ requires good b-jet E resolution T NI
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W(— (v)H(— bb)

This is the benchmark channel: ¢* 1, b jets, large (~ 20%) W — fv branching
ratios

CDF analysis: W'bb Search Jet Multiplicity

. 2
@ start from “standard” W-jets §14"' COF Run Il Preliminary 162 pB'
sample (p% > 20 GeV, i Iil‘[:ﬁ .
+light flavors
ET > 20 GeV) [ w+heavy Havors
@ require exactly 2 jets (reduce tt E““’“““"“ﬂ*"
non-w*
background) .
@ apply b-tagging and reconstruct
invariant mass
@ look for a resonance in the invariant
mass distribution, set limits

35 4 45
Jet Multiplicity

Important issues: efficiency optimisation, understanding of (instrumental)
backgrounds (background dominated by W+jets, fakes)
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W(— (v)H(— bb)

This is the benchmark channel: ¢* 1, b jets, large (~ 20%) W — fv branching
ratios
CDF analysis: W'bb Search Dijet Mass Distribution (= 1 b-tag)

@ start from “standard” W+jets
sample (p% > 20 GeV,

CDF Run Il Preliminary 162 pB

W +2jets ( =1 b-tag)

Events / 10 GeV/c?
a

ET > 20 GeV) O wesignttiavors
. . — 8F [ wneavy flavors
@ require exactly 2 jets (reduce tt g
Bl wzoww 2 and £ove
background) o O e
. W w10 m=115Gevic)
@ apply b-tagging and reconstruct a Mean = 104.1+ 0.2 GeVie'

Width = 17.3% 0.2 GeV/c®

invariant mass

@ look for a resonance in the invariant
mass distribution, set limits

e

olH L] =S
0 50 100 150 200 250 300 350 400 450 500
Mass (GeV/é)

Important issues: efficiency optimisation, understanding of (instrumental)
backgrounds (background dominated by W+jets, fakes)
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W(— (v)H(— bb)

This is the benchmark channel: ¢* 1, b jets, large (~ 20%) W — fv branching

ratios
CDF analysis:
@ start from “standard” W+jets
sample (p% > 20 GeV,
ET > 20 GeV)

@ require exactly 2 jets (reduce tt
background)

@ apply b-tagging and reconstruct
invariant mass

@ look for a resonance in the invariant
mass distribution, set limits

X) x Br (X — bb) (pb)

o (pp > W*

-
c‘

10”

W'bb Search 95% C.L. Upper Limit

CDF Run Il Preliminary 162 pb"

Expected Limit + i

Data

LO Technicolor (pp — W*r§ — W*bB)

NLO Standard Model Higgs (p5 — WH — WbE)

Y

—

110 115 120 125 130 135 140 145 150
New Particle Mass (GeV/c?)

Important issues: efficiency optimisation, understanding of (instrumental)
backgrounds (background dominated by W+jets, fakes)
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Results: Similar results available from D@

e cross section limits (~ 5 pb) clearly (but using W — ev only):
above SM predictions (~ 0.1 pb);
however, they are becoming
interesting for other models (with
similar signatures), e.g.
pr — WEn§(— bb)

@ this sort of benchmark analysis also
constitutes a reality check, lending
confidence to the Higgs Sensitivity

L =382pb’ D@ Preliminary
[W + 2 b-tagged jets

Al
workshop projections: 50! 007150 1200, 1250 300
Dijet Mass (GeV)
E 10° D@ Preliminary
Run2 Runl Run2 Higes sonsiivity roport e WH — ey bb
This Analysis | Out Based | NN CASE 0 15 10° |- 95% C.L. upper limit
Mass Resolution % 5% 5% 10% 1 PRL(174 pb")
s 0.24 031 ] 024 | 0.03 0.13 T 10 e
B 18.2 50.7 183 | 32 2.1 3 382 pb”
S|VB 0.057 0.04__| 0056 | 0.075 0.09 £ 1k
Table 1: The significance comparison of different analyses for my = 115 GeV/c%. The ? __________
“CASE 0” in Run2 Higgs tivity report uses the same lepton selection and SECVTX 2l o'
btagging as this analysis. There is no extension of higher  for either lepton identification g Standard Model
or b-tagging. Both jets are required to be b-tagged, but allowing that the second b-tag be 6,02 . L 5
significantly looser(SECVTX or JPB) than the first one (SECVTX). 10 110 120 130 140
Higgs Mass (GeV)
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Z(— vi’)H(— bb)

Similar production cross section and (Z — v) branching ratio. .. but no charged
lepton!

D@ analysis strategy:

0400 —
@ select events with f1 > 25 GeV, Sasf D3 RO 1§ RexliminAry
> 2 jets with Et > 20 GeV @

@ select well-measured events using
A¢(ET @jets) IﬂT = ‘ Zjets p
PY = | X rl,

t
'DTr2 = ‘ Ztrk in jets ,DT|
estimate fake background

@ apply b-tagging, check w/
single-tag sample

@ search for resonance in the mj;
distribution

@ set limits
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Z(— vi’)H(— bb)

Similar production cross section and (Z — v) branching ratio. .. but no charged
lepton!

D@ analysis strategy:

(2]
o

. > =
o select events with £t > 25 GeV, 8. EE IS R IGEipiey
> 2 jets with Et > 20 GeV g 1 zijzyzob
. o WijWjWib
@ select well-measured events using £ > L] wiwiweb
o . [ [ QcD generic
AP(Fr, djets), T = | Zjets prl, w 20 I opisingle top

PEE = | Sl
PTr,Z = ‘ Ztrk in jets pT|’
estimate fake background

-
o

W wzizz
‘_ I ZH+WH M,=115 GeV

10

@ apply b-tagging, check w/

single-tag sample 0 200"~ 250 300
@ search for resonance in the mj; missing Er (GeV)
distribution
@ set limits
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Z(— vi’)H(— bb)

Similar production cross section and (Z — v) branching ratio. .. but no charged
lepton!

D@ analysis strategy:

> —
. D@ Run Il Prel
o select events with £t > 25 GeV, & o nary
> 2 jets with Er > 20 GeV e Dz
. @ [ wiiwi/wbb
o select well-measured events using £ [ oo generic
— > in
A¢(ET7 ¢jets) HT = ‘ Zjets PT|, w =$‘Zszlzglewp
Ptrk = | Etrk PT| [ ZH+WH M, =115 GeV
P - ‘ Ztrk in jets PT|
estlmate fake background
@ apply b-tagging, check w/
single-tag sample

@ search for resonance in the mj;
distribution

@ set limits
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Z(— vi’)H(— bb)

Similar production cross section and (Z — v) branching ratio. .. but no charged
lepton!

D@ analysis strategy:

~10°¢ —
. ) E D@ Run Il Preliminar
@ select events with £ > 25 GeV, 2 ZH o, L _261pr
. . o ? =int™
> 2 jets with Er > 20 GeV g10te
i K F 95% C.L. upper limit
@ select well-measured events using T 10k Tt Measured
— = [11] E e
AG(Fr, Bjets), M = |3 s BT, x | Expected
trk — = T 1F
PY* = | 2 Brl, NoF
P %rg =2 ikin jets prl, |£101;’ StandardModeI .......
estimate fake background S F T
2 i I T (W
@ apply b-tagging, check w/ L 110 120 130 140

single-tag sample HigasMens [Gal)

@ search for resonance in the mj;
distribution

@ set limits
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Cross-checks using Z— (¢~ samples

Z — ete™: jet radiation R =0(Z+b)/o(Z + jet): sensitive to b-quark
density in proton (not very well constrained):
FaF o D@ Run Il Preliminary — VU
= F 21y (= e*e) +2 n jets, 343 pb”’ g Z q Z
RS Jets: p; > 20 GeV, || < 2.5 1
L3 b -
y q—b—’UO‘U‘<b
%w’;— b
10“;— ® Data (errors: stat + sys) § Do e Y
| ¢ morm(cTEGeMm) 2. « Data @ 20 « Data
h ?‘ ME'P‘S (CTEQG‘L) ) ) ) o — Expectation 'g — Expectation
0 T 2 3 4 5 g DCharm+Mistag| € harm
Multiplicity (>n jets) 2 ol Bkgd w 151 [OBkgd+Mistag
3" DO Run Il Preliminary & 10
w [ Z/y (- e*e) + 2 n jets, 343 pb™ 5
2L Jets: pr > 20 GeV, |n| < 2.5 5
E E + Data (errors: stat)
| O ALPGEN+PYTHIA MC
1o {CTEGSL) 50 100 150 -50 0 50 100
3 p; (GeV/c) L,/o,
I . Measurement Y
3 " R a— _ +0.002
; - (R =0.021 + 0.004(stat.) "5 go3(syst.))
B compatible with (and of similar accuracy to)

2% 300
Jet p; (GeV)

NLO prediction (R = 0.018 & 0.004)
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MSSM Higgs Boson Searches

Knowing the b-quark density in the proton is useful for other purposes, too!

In the MSSM:

o two Higgs doublets, VEVs
Vu/vyg = tan 8
o five Higgs bosons: h, H, A, H*
o for large tan 3 (theoretical
prejudice):
o A and (h or H) degenerate in
mass
e coupling of these two Higgs
bosons to down-type fermions
~ tan 8 times SM couplings

Higgs Mass (GeV)

250

from [hep-ph/0010338]

200 —

100 —

\ \ | g

maximal mixing 30 - 27
1 = —200 GeV -
Mgysy = 1 TeV Pr-s)
B (——--) 7 30 ]
H (—) 7
h  (——-) Z
-
=
25" N
w5 30
- B e e s s SR S
P e v S i -
‘/./ e tan 8 = 3 —
ree e
100 150 200 250
m, (GeV)

Relatively straightforward signatures: SM-like but strongly enhanced for tan 8 > 1
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MSSM h(bb)b

Use enhanced hbb coupling to look for increased h/A production from initial state
b quarks. Signature: resonance in leading jets' mj; in bbb events

"

/ x10°
< h [
>4 Do
b &L . Data
o3fF — Total bkgd.
Tt --- Heavy flavor
D@ analysis: data driven 22 e
o three-jet events w/ Er1 > 35 GeV,  Z1f
ET'2 > 20 GeV, ET’3 > 15 GeV : - ;
o 0 100 200 300 _ 400 500
@ start from my; distribution in Di-jet mass (GeV)
double-tagged events (dominated by

bbjj)
e tag 3" jet, compare w/ prediction

from application of mis-tag rate to
double-tagged distribution

@ derive cross section and tan 3 limits
as function of mp
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MSSM h(bb)b

Use enhanced hbb coupling to look for increased h/A production from initial state
b quarks. Signature: resonance in leading jets' mj; in bbb events

"
7

- h

L DO

b E 60,_ . Data

o | * —  Total bkgd.

T a0 weeeM,= 120 GeV
D@ analysis: data driven 2
: 8 20[

o three-jet events w/ Et 1 > 35 GeV, i E L
Erp > 20 GeV, Ers > 15 GeV C i, T g o
0 100 200 300 _ 400 500

@ start from my; distribution in
double-tagged events (dominated by
bbjj)

@ tag 3" jet, compare w/ prediction
from application of mis-tag rate to
double-tagged distribution

Di-jet mass (GeV)

@ derive cross section and tan 3 limits
as function of mp
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MSSM h(bb)b

Use enhanced hbb coupling to look for increased h/A production from initial state
b quarks. Signature: resonance in leading jets' mj; in bbb events

"

4 /h 100} MSSM Higgs bosons DO

so: bbo(— bb), o = h, H, A
b - L

a
e
®
?aoi,g =
D@ analysis: data driven S a0f3 1 No mixing
) - =] Max. mixi
o three-jet events w/ Et 1 > 35 GeV, 20p W . muing
ET'2 > 20 GeV, ET’3 > 15 GeV - L L .
. 80 100 120 140
@ start from my; distribution in m, (GeV)
double-tagged events (dominated by
bbjj)

@ derive cross section and tan 3 limits

e tag 3" jet, compare w/ prediction as function of ma

from application of mis-tag rate to
double-tagged distribution
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MSSM A— 777~

Despite the large branching h/A— bb ratio, the analysis of this final state suffers
from a large multi-jet background. Alternative: gg/bb —h/A— 77~

CDF analysis using 7(¢)7(h) final states:
MSSM Higgs — tt Search, Track Multiplicity

@ clean reconstruction of hadronic 7 ‘gssoz— CDF Run Il Preliminary 310 pb"
decay > F —e- DATA
W30k
E zow
° zipply cut on _ 250F B 6w, 2> celn
Hr = |By4| + |PY>] + . require 2005 L
£+ to be consistent w/ 7 decays 150
. 100F
@ search for resonance in 2
o = C 50F
myis = m({, Tis, £ 1) distribution o

0 1 2 3 4 5 6 7
Track Multiplicity

@ extract cross section limit as
function of mp

@ convert to limits in (ma, tan )
plane
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MSSM A— 777~

Despite the large branching h/A— bb ratio, the analysis of this final state suffers
from a large multi-jet background. Alternative: gg/bb —h/A— 77~

CDF analysis using 7(¢)7(h) final states:

MSSM Higgs — tt Search, Track Multiplicity

@ clean reconstruction of hadronic 7 2 of
deca I

y WW30f-

@ apply cut on 250F-
A iy ) :
Hr = [Bral + |PY2| + £r. require 200~
£+ to be consistent w/ 7 decays 150¢-

. 1007

@ search for resonance in :
myis = m(£, 7; E ) distribution i
vis = s Tvisy E1 of

@ extract cross section limit as
function of mp

@ convert to limits in (ma, tan )
plane

Frank Filthaut (Nijmegen/NIKHEF) Tevatron Higgs Searches

CDF Run Il Preliminary 310 pb"

—e— DATA

zow
B vv, z - eelup

- jet > 1 fakes

2 3 4 5 6 7
Track Multiplicity
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MSSM A— 777~

Despite the large branching h/A— bb ratio, the analysis of this final state suffers
from a large multi-jet background. Alternative: gg/bb —h/A— 777~

CDF analysis using 7(¢)7(h) final states:

100¢

@ clean reconstruction of hadronic 7

mp = 140 GeV/c2
decay 10

at 95% CL
° aAppIy cut on _
Hr = [Py + |PY%| + v, require 1

£+ to be consistent w/ 7 decays

. 0.1
@ search for resonance in

myis = m({, Tyis, ET) distribution

. L 0 50 100 150 200 250
@ extract cross section limit as myis (GeV/c2)

function of ma
@ convert to limits in (ma, tan )
plane
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MSSM A— 777~

Despite the large branching h/A— bb ratio, the analysis of this final state suffers
from a large multi-jet background. Alternative: gg/bb —h/A— 77~

CDF analysis using 7(¢)7(h) final states:
Higgs —tt Search, 95% CL Upper Limit

| ion of hadroni g
@ clean reconstruction of hadronic 7 §7°F CDF Run Il Preliminary, 310 pb™
decay T2k
t [ —
@ apply cut on C Observed
l:;)PZ =vis =vis : § 150 — Expected
T = [P7al + |2 + Fr. require @ 15F I 16 band
F i = r 2 band
£+ to be consistent w/ 7 decays Tk
@ search for resonance in T
myis = m({, Tis, £ 1) distribution 50
@ extract cross section limit as 0: . . . . ) ; .
function of ma 120 140 160 180 200 220 240

. m, (GeVic?)
@ convert to limits in (ma, tan )

plane
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MSSM A— 777~

Despite the large branching h/A— bb ratio, the analysis of this final state suffers
from a large multi-jet background. Alternative: gg/bb —h/A— 777~

CDF analysis using 7(¢)7(h) final states:

@ clean reconstruction of hadronic 7 m{** (1>0)
decay ( no mixing

@ apply cut on - CDF 310 pb-1
Fir = |BY3 + |55 + Er, require \  [Run2(Proliminary)
N ) mp™ (u<0) =TT .
£+ to be consistent w/ 7 decays 95% CL exclusions

@ search for resonance in
myis = m({, Tis, £ 1) distribution

@ extract cross section limit as

function of ma 80 100 120 140 160 180 200
T ma (GeV/c?)
@ convert to limits in (ma, tan ()

plane
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High-Mass Higgs Boson Searches

When my > 135 GeV, branching ratio to WEWTFH) becomes dominant

= leptonic decay modes allow to use gg—H production.

However, this requires good knowledge of the non-resonant WW background,
which itself has a small production cross section

= first need to measure this process accurately.

D@ analysis: % ‘ ee ‘DATA DG
e require (T ¢'F with G110t =m(N
o
PTa() > 20(15) GeV =10t [ QCD, Wejetry
o require Fr > 30,20,40 GeV for ee, L
ep, pp final states §10 :
Further Z/~4* suppression through cuts w
specific for final states. For ee: 1
@ suppress jet mis-measurement: 10"
Ht < 50 GeV and 0
Fr Er (GeV)
> 15 .
\/Z-((Ej)l/2 sin 0, cos Ao (), E))? o require |mee — mz| > 15 GeV
J b

Frank Filthaut (Nijmegen/NIKHEF)
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Preliminaries: WW Cross Section Measurement

For ppu:

e 20 GeV < my, < 80 GeV = - DATA D@
o Hr < 100 GeV S —
E [wz+zz
For ep: g Ot
o [ significance cut as for ee e
o m§, mi > 20 GeV:
1
20 40 60 80 100
mt = \/QpTET 1 —cos Ap(¢, Er)) E. (GeV)

Result: o(pp — WHW™) = 13.87%3(stat.)"
CDF: o(pp — WTW~) = 24.2 4 6.9(stat.) "
SM: o(pp — WTW~) = 12.0-13.5 pb

Frank Filthaut (Nijmegen/NIKHEF)
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Preliminaries: WW Cross Section Measurement

For ppu:
@ 20 GeV < my,, < 80 GeV % eun . SQ*TA D9
o Hr <100 GeV 21 @ww
10 [ QCD, W+jetry,
12} O Wz+Zz
For eu: =1
. >
o [ significance cut as for ee w
e mSs, mk > 20 GeV: 10

mé = \/2p4 Er(1 — cos A(L, Fr)) m™" (GeV)

L2 (syst.) £0.9(lum.) pb
5.2
5.7

Result: o(pp — WHW™) = 13.87%3(stat.)"
22 (syst.) &+ 1.5(lum.) pb

CDF: o(pp — WTW™) = 24.2 + 6.9(stat.)
SM: o(pp — WFTW~) = 12.0-13.5 pb
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H—WEWF*)

Higgs searches largely build on WW cross section measurements. However, the
nice possibility to look for resonances doesn't exist

= exploit spin correlations in decays.

In the D@ case (NB slight mods. for uu):

o (slightly) relax cuts on pr ¢, Fr SEED A ERIEA

mu/2 < mi < my — 10 GeV

extract cross section limits as function
of my

Similar limits available from CDF

> s « DATA
@ my/2+x < pri+protEr<my, 810 Bor-
x =10 (20) GeV for pupu (ee, ep) 0 S
g103 ' l:l\LVZ—)u;iluX
° my < my/2 2 &1t S0 Gev
o A 2 =
bee < 5
] w
o

100 150 200 250

P+pr+E; (GeV)
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H—WEWF*)

Higgs searches largely build on WW cross section measurements. However, the
nice possibility to look for resonances doesn't exist

= exploit spin correlations in decays.

In the D@ case (NB slight mods. for uu):

D@ Run Il Preliminary

. 6
o (slightly) relax cuts on pr ¢, Fr 'g:os— . DATA m
o 5 S10° mzy vy
my/2+x < pra1+prz+ Er < my, ~ | mDiboson
x =10 (20) GeV for pp (ee, ep) 3 o Ot
upe u Sio?l Bt
o i < mi/2 Fbor W Higgs 160 GeV
12 H -
0 Ay <2 §10_‘
o my/2 < mt < my —10 GeV w -
C : 10"
@ extract cross section limits as function

of my

—
<
[~

Similar limits available from CDF
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H—WH=WF()

Higgs searches largely build on WW cross section measurements. However, the
nice possibility to look for resonances doesn't exist
= exploit spin correlations in decays.

In the D@ case (NB slight mods. for uu):

o (slightly) relax cuts on pr ¢, Fr ) D@ Run Il Preliminary
° mH/2 +x<pri+pr2+ ET < my, E 102 H->WWee/ep/up
x =10 (20) GeV for ee, e S o
(20) e ") :;:T 5 Upper Limit 95% C.L.
° my < my/2 € 105 L~320 pb"'
o Ay <2 % T
° mH/2 < m_li_e < my— 10 GeV 1 -g 3™ Generation Model
. .. . ° Topcolor
@ extract cross section limits as function X
of my 107 Standard Model
.. .. o e e e | I I T N S S I M|
Similar limits available from CDF 100 120 140 160 180 200

Higgs mass (GeV)
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H—WEWF*)

Higgs searches largely build on WW cross section measurements. However, the
nice possibility to look for resonances doesn't exist
= exploit spin correlations in decays.

In the D@ case (NB slight mods. for uu):

CDF PRELIMINARY Run 2

o (slightly) relax cuts on pr e, £t 10" S5 CL oo oo
o my/2+x < pri+pre+ Er <my, é

x =10 (20) GeV for ppu (ee, en) T

= 10

® my < my/2 z \_,/
o Agy <2 P
omH/2<m-‘}e<mH—1OGeV 1.31
@ extract cross section limits as function °

of my

q Standord Model

Similar limits available from CDF (U 50 0 10 180
Higgs Mass (GeVIc?)
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H—WEW=() X

Alternative approach taken in nice analysis by CDF: study this same decay but in
associated production = like-sign dileptons

An almost background-free

analysis. . . provided lepton charges can be -

. \ o . ] 0
identified unambiguously: o 0e

@ require pr 1(2) > 20(6) GeV

Conversion tagging efficlency
. ...COF Runll Preliminary

@ estimate lepton “fake rate”, photon
conversion rate

@ cross-check w/ agreement in variables
not very sensitive to signal

@ define signal region and search for signal

@ extract cross section limits

Frank Filthaut (Nijmegen/NIKHEF) Tevatron Higgs Searches WIN’05, 6-11 June, 2005



H—WEW=() X

Alternative approach taken in nice analysis by CDF: study this same decay but in
associated production = like-sign dileptons

An almost background-free

analysis. . . provided lepton charges can be 320
identified unambiguously: o8 SOE Run il P;‘;';";i:im
. 216 ’
@ require pr 1(2) > 20(6) GeV gm ® Data : High Pt lepton
. u " o [ Mc base background
w
° estlmat§ lepton “fake rate”, photon 12 [ Fake lepton
conversion rate 1o |:| Residual conversion
. . 8
@ cross-check w/ agreement in variables
.. . 6
not very sensitive to signal 4
@ define signal region and search for signal 2
@ extract cross section limits % 10 20 30 20 50 80 -0 B0

Missing E;(GeV)
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H—WEW=() X

Alternative approach taken in nice analysis by CDF: study this same decay but in
associated production = like-sign dileptons

An almost background-free

analysis. . . provided lepton charges can be CDF Run I Preliminary 1935 pt"
identified unambiguously:

@ require pr 1(2) > 20(6) GeV

Py, (GeVic)
1)
o

Signal box

@ estimate lepton “fake rate”, photon il BonA L e ]
conversion rate sl T ]
. . Region B
@ cross-check w/ agreement in variables . Expeced: 23471
.. . 20F ., Observed: 30 ]
not very sensitive to signal 3 ° —
10 o, 2 o Expected: 8.1£ 3.1 ]

@ define signal region and search for signal

[ e o P E
- e :
T ] T Observed: 12

@ extract cross section limits 0

0 20 40 60 80 100 120
P.I.12 (GeV/c)
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H—WEW=() X

Alternative approach taken in nice analysis by CDF: study this same decay but in
associated production = like-sign dileptons

An almost background-free

analysis. . . provided lepton charges can be  Cross section upper limit of WH signal

—~10 T
identified unambiguously: ; e i it
@ require pr 1(2) > 20(6) GeV ?10 —
@ estimate lepton “fake rate”, photon T
COHVeI’SiOﬂ rate e i L | o ss s e :
2y —— SM higgs
. . I
@ cross-check w/ agreement in variables = Bosophiic higgs
. . ©
not very sensitive to signal o'k
@ define signal region and search for signal —
. . . -2 H B : ¥ :
10 L . " a -
@ extract cross section limits R

Higgs mass (GeV/c®)
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Doubly-Charged Higgs Bosons

While the exact symmetry breaking mechanism chosen by Nature has not been
identified. . . consider alternative models.

In the left-right symmetric model, Hiéﬁ bosons couple to left/right-handed
fermions. At the Tevatron, they would be predominantly produced in pairs
(pp — Z/v* — HTTH™7) and (for relatively light H¥*) decay predominantly to
charged leptons.

=0
CDF Search strategy: attempt to identify 30.145 .
only a single Higgs boson = a signature like 3012; t "
that of the H—W*W=(*) X search, apart 5§ o1 :"-.‘A.Theory (L)
from the resonant dilepton invariant mass go.oeg *
spectrum. B0.06]-
@ require two isolated leptons (e, p) 50_04;}1“
@ search in 10 GeV mass window around 0.02-
hypothesized mass, set cross section B Lo o P v Th‘?ory‘(n) ‘ ."‘ ‘
limits 8080 100 110 130, Mhass Gevich

@ set lower limits on mass (assuming

exclusive decay to given final state) (similar D@ analysis, using only fij:)
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The Tevatron Higgs Search programme is now in full swing.
o “basics” (lepton ID, b-tagging, Fr) understood, but no use has yet been
made of “advanced analysis techniques”
@ present limits substantially above SM predictions
@ ...but close to probing other models
@ also, Tevatron integrated luminosity is increasing rapidly

o these analyses: (200 pb™1)
o now on tape: O(800 pb~!)
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The Tevatron Higgs Search programme is now in full swing.
o “basics” (lepton ID, b-tagging, Fr) understood, but no use has yet been
made of “advanced analysis techniques”
@ present limits substantially above SM predictions
@ ...but close to probing other models
@ also, Tevatron integrated luminosity is increasing rapidly

o these analyses: (200 pb™1)
o now on tape: O(800 pb~!)

Stay tuned!
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