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H searches before LEP
experiments at PSI, SPS, CESR

—————

e |
CUSB, PRD 35, 2883 (1987)

IOX+0
exclude 2mfill < mH < 5 GeV

— | — S — L 1.
20490 3000 4000 2000
PHOTON ENERGY [Mev]

excluded mH <5 GeV

subject to significant uncertainties
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H production at LEP

€ Bjorken process Z* e~ Higgsstrahlung 7z
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Higgs production cross section
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H search at LEP1

T mn 0.0 [l mH [ 65 GeV/c2 HIl gg, cc,
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H searches at LEP2

Decay signature defined by Z decay

Higgs V4 Fraction o
bb qq 51.5% M quarks
bb vV 147% @ neutrinos
Any Il 6.7% O electrons
bb T 2.50/0 E muons
T qq 5.0%
Total 80.9%

(44 : . 99 ¢6 %9 (44 ° 29

missing E | leptons 4-jets
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discovery or fluctuation?

3 selections with increasing purity for mH = 115 GeV

1]
=

% wmamey Data 17/
O
2 Bkg 15.8
gzoj_+mrloue S 171
B | [ backeround 9 '

15 [ [ bhZ Signal ‘

i (m,=115 GeV)

10 [

5

L S S S R T T

Reconstrueted Mass m, GeV/c?

LLVEeRIS / D UEeY/C

S/B for mH > 109 GeV/c2
>0.5 >1

>2

m

W40 e B 10 1m
Reconstructed Mass m; GeV/c?

Y’

mzneev| Data 5
. Bkg| 3.9
| Sig | 3.8
- f ::“"I’“' 9. E wmamey| Data 4
L (m,=115 GeV) é — PR Bkg 12

_ I hZ Signal
(=115 GeV)

Ly

0 120
GeVie®

0 20 40 60 80
Reconstructed Mass my,

“the results of the experiment were

inconclusive so we had to use
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the final LEP limit

modified frequentist confidence levels

background

CLS+b - P(L S LObS) Slgnal * 10 )
background

114.4

10 1153 =

CL.,, how much less likely is

CL —- b -+ : -6||||||||||||||||||||||.1||| j'|‘i|"'||||||||:
§ CL Observed data for S b 10 100 102 104 106 108 110 112 114 116 118 120
b

than for b only? mH(GeV/CZ)
Signal can be excluded at 95% CL if CLs < 0.05

define likelihood ratio =

I = p(data | S +b) 10 -li_

p(data | b) 0 2_
CL,=P(L<L, ) for background -‘_ —— Observed

3/11/2008 Ulrich Heintz - Sakurai Prize Celebration 10



0L b




isions
 Ecom = 2 TeVy

" analyzed '. Al
“_ expect Lgt=-

t=5fb1
-1 by end of 2011

=g
R LI




H at the Tevatron?

= 5 combined CDF _ /DO thresholds
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H production at Tevatron

if
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H

gluon
fusion
439 tb
10"
o [fb]
10
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vector
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fusion 1
39 fb
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SM Higgs production
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H search

Branching ratio

o
—_—

10-2E

at Tevatron

Z‘;"

Exchuded by LEP

LYY
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“high mass” Higg:
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my (GeV/c?)

mH < 135 GeV (Hillbb)
background driven
WHIIlbb, ZHEAbb
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mH > 135 GeV (HIWW)
rate driven
all production modes
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H search at Tevatron

example channel: WI

nts
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« Data
O W+jet
B Multi Jet
Ewbb/ct
- -

tt
B s-top
[CJDiboson
w— \NH

115 GeV (x10

50 100 150 200 250 300 350 400
Dijet Mass (GeV)

efll + pT + 2-3 jets
for mH = 115 GeV
expect 24 Higgs

decays

in 84000 events
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Events

Hifbb

+ 2 b-tags

220 DO Preliminary W+ 2jet/2b-lag

s0of. L =50 fb! I Waet
EEMulti Jet

180 E\{VbE/cE

160 -tst-top
[CIDiboson

140 — WH

expect 7 Higgs decays
in 700 events
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Events

use several variables to
form neural network

discriminant
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DQ Preliminary W+ 2let/1b-ag
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H search at Tevatron

neural network

/

il

2xCDF Preliminary Projection, m =115 GeV

—— Summer 2005
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——— January 2008

With Improvements
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single top production

same final state as low mass Higgs
- ]

[ 17]
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Tevatron H I|m|ts

b BRI Emmlieeoblished in
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sensitivity of H search at Tevatron
assume analysis will stay the same

known improvements will be implemented

“low mass” Higgs “high mass” Higgs

CDFx2 Heavy Higgs Projections
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H production at LHC

g g fusion

t T fusion
9 W.Z Ww.Z
- HO
q

W, Z bremsstrahlung

HO

WW, ZZ fusion 9

Higgs production cross sections at LHC
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CMS projections for H search
hard to see: H [llbb

mH < 130 GeV
H = F cms S G, HoZZon
2 Y HoWWWWolvy, NLO
~ 102 ®  H—2ZZ*/ZZ—4 leptons, NLO
.-'? E e Y
130 < mH < 190 GeV <
H B W+W- [ 24 E | &
1
a 10—
g g
190 < mH <460 GeV a Bt
w =0
HIlzz [ e & o -
o . Pt
04 E{cﬁgli_:mclugiwi NLO
a *  {iH, WH, H—bb
B | Combined channels
460 < mH < 800 GeV 100 200 300 500 800
H B W+W- [l flqq Miiggs (GEV)

designed to discover Higgs with 100 <mH < 800 GeV
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LHC proiection for next 2 vears

3/11/2008

CMS Preliminary: projection for 7 TeV, 1 fb Mar 17 2010

Hyy + HWW + HZZ

exclude
145 <mH < 190 GeV

— 95% CL exclusion: mean
W 95% CL exclusion: 68% band
95% CL exclusion: 95% band

------ 95% CL exclusion: mean (no sys)
; : - ! ' ' '

200 400 600
Higgs mass, m " [GeV/c?]
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LHC projection for next 2 years

Combination of 0j and 2j, H to WW to |l
m, = 130jGeV o

(o]

1 b

~

m, = 160§GeV v
m, = 170§GeV *

Significance
=2)

)]

4
3
2
1 .. :
ATLAS preliminary estimate
| | | | | | | | | | | | | | | | | | | | | I | |
2 4 6 8 10 12 14
\'s (TeV)
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Congratulations, Gerry!

Celebiation of Sakurai Prize

Brown University

S B Barus & Holley 190 F;&M (p

sponsored by the Dean of Faculty and the Physics Department




	Slide 1
	the holy grail of particle physics
	H searches before LEP
	LEP
	H production at LEP
	H search at LEP1
	H searches at LEP2
	and then…
	discovery or fluctuation?
	the final LEP limit
	the end of LEP
	Tevatron
	H at the Tevatron?
	H production at Tevatron
	H search at Tevatron
	H search at Tevatron
	H search at Tevatron
	single top production
	Tevatron H limits
	sensitivity of H search at Tevatron
	LHC
	H production at LHC
	CMS projections for H search
	the CMS experiment
	LHC projection for next 2 years
	LHC projection for next 2 years
	summary
	Congratulations, Gerry!

