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Disclaimer

The following presentation assumes the world
consists of the Standard Model, no more no less
This 1s not the view of the author.

Other than that, these transparencies represent the
authors views and not those of ATLAS, RAL, STFC or
even Gavin Davies.

LLHC studies are at 14TeV unless otherwise stated
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TeVV LHC?

¢ Who do we believe?

"For Higgs search, | don't expect LHC will be
competitive"
- A. Golutvin

"The TeVatron...its a winding down phase"
- J. Campbell

ps: Apologies for mis-representing the above quotations
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Why believe in a light Higgs?

¢« Electroweak fit NI =163 Gov
(Z properties, W 3 :
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ﬂﬂmd=
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The LEP SM Higgs limit
¢ LEP result:
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Tevatron Higgs Combination

95% CL Limit/SM
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Add likelihoods from EW/LEP/TeV|}

Out of date,
crude

== LEP ||

- EW

- Tevatron
= Sum

= I I I I I I I I I I I I I !
60 70 80 9 100 110 120 130 140 150 160 170 180 190 200

¢ Higgs mass 115 to 140GeV
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Electroweak fit: M,

¢ Reproduce EW fit

¢ But also include search results
¢ This is not done correctly
¢ Discussion ongoing

¢ Upper limit ~150 at 95% is

conservative.

In any case, Ed Witten thinks it -
weighs 115GeV, so we don't need to

guestion that.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Theory uncertainty
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Coming-seen: The LHC

¢« The 14TeV pp energy raises the Higgs cross

section
¢ Factor 100 c/f 2TeV Tevatron

¢ Designed for 10°* luminosity
¢ c/f 3 10°2 currently at Tevatron

¢« Decades of preparation continue
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Beam — Chamonix Ba%eline

¢« 4 TeV 'on the way' to 5TeV
¢ No higher in 2010

¢ Physics at 5TeV on 5TeV

¢ Starts with low number of bunches, low intensity
¢ Increase slowly 1, 4, 12, 43, 156...

¢ Estimated Integrated luminosity
¢ 100pb™ in first 100 days
¢ 200pb™ in second 100 days

¢« End of 2010 run: a month of heavy ions
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LHC Possible runs”

¢ Don't shoot me...just random guesses

Year Energy Luminosity Luminosity, fb!
TeV Per year Total
2009-10 10 Upto 10* 0.2 052
2011 12 1033 8 8.2
2012 14 1033 8 16.2
2013-2015 14 1034 80 258
2018+ SLHC 14 103> 800 1058

¢« 30fb"! often used: Nominal first 3 years




General
Purpose
Detectors
ATLAS & CMS




& Science & Technology Facilities Council W.Murray PPD 13 i ‘.‘

W@ Rutherford Appleton Laboratory g s‘
=
=

General Purpose Deté

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

The CMS Experiment

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

TRACKER
—_ /’ CRYSTAL ECAL

PRESHOWER

RETURNV YORFE

SUPFERCONDLDCTING
AMAGNET

FORWARD
CALORIMETER

MUON CHAMBERS

Trevor Vickey / Moriond 2008 21
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Mag netic 2 T solenoid + toroid 4 T solenoid + return yoke
field (0.5 T barrel 1 T end-cap)
Tracker Si pixels, strips + TRT Si pixels, strips
o/p, = 5x10*p, + 0.01 o/p, = 1.5x10*p, + 0.005
EM Pb+LAr PbWO4 crystals
Calorimeter SilE = LOAIIE > B0 O/E = 2-5%/VE + 0.005
Hadronic Fe+scint. / Cu+LAr (10A) Cu+scintillator (5.8A +
- o/E = 50%/VE + 0.03 GeV catcher)

Calorimeter O/E ~ 100%/VE + 0.05 GeV
Muon o/pT = 2% @ 50GeVto 10% @ o/pT = 1% @ 50GeV to 5% @

1TeV (ID+MS) 1TeV (ID+MS)
Trigger L1 + Rol-based HLT (L2+EF) L1+HLT (L2 + L3)

For details see:
G. Aad et al (ATLAS Collaboration) J. Instrum. 3. s08003 (2008)
S.Chatrchysn (CMS Collaboration) J. Instrum. 3. s08004 (2008)
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R at e S ? proton - (anti)proton cross sections
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¢ LHC backgrounds! fovron - HIC
Every eventata 4. < f 0

lepton collider is
physics; every 2w
event at a hadron A R LU B
collider is \mg ................................................ ,ﬂ >
background NS
SamTing [ il

- OH' ~102_3 X 10° ko
iggs

Tevatron

, i 33 2 .
evenis/sec for L=10 cm s

(M, =500 GeV)
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Higgs relative rates

¢« Generally Higgs rates 100 x TeVatron

« Total background roughly constant

¢ So 200pb™ at LHC is much better than 20fb™ at
TeVatron, right?

¢« Wrong
¢ Relevant backgrounds often rise faster than signal
¢ Different channels become relevant
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Higgs productioﬂ
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Higgs Decay

o 1 N
T e e e 3
o = 7
D [ N\ e e e -
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¢ Only decays considered tor analysis are shown
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How to find the thi

¢ |f Higgs boson is heavy (>140GeV/c?)
¢ Serious decays to WW, ZZ
¢« These have clear leptonic decay modes
¢ ZZ—4l is frankly nicer, but WW-|vlv more common
¢ The discovery is not too difficult.

¢« |f Higgs boson is light (<140GeV/c?)
¢ (and itis)
¢ Use rare H-vyy
¢« Or VBF H->TT - can trigger leptons

¢« H-bb is dominant mode - can we find it?

= Not without something to make it stand out
o ttH, Z/W+H?
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Rates in channels used

MNumber ol cvents

10

10+

10 =1

110

¢ Rates in
5, major
S ; channels
S —— U, H o b, Wh. veg @ NO cuts, just
— Hwy branching
——  HwZZwll ratios
_ — HuWWwhv'™ ¢ |- @ or L
LEP / | verites ¢ Thousands of
\ Wi o VP events to look
for...
| ¢ Far less
i | | | | - | will pass
100 120 140} 160 180 200 220 240

AT cuts
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__Summary of '2 sigma’ modes _Jf
LHC TeVatron
ZZ WW vyy 11 bb ZZ WW vyy 11 bb

gg-H X X x . ggoH X
VBF X X X VBE
ZW+H X7 ZWeH X
ttH ?  ttH
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H—-ZZ-1'I1*l

« Golden channel m >130GeV/c* (except 170)

¢« Good mass resolution, trigger
¢« One or (>200GeV) two on-shell Z's s,

¢« Backgrounds: s _H@:--—;?
¢ Irreducible QCD Z2Z Ot | §
to Il i R
¢ Reducible Zbb, tt \
¢ Estimate with T O O epton invariant mass (Gev) » O oon e ant s (o)
sidebands o W miogs
« Multivariate (pt, n) Egg i
methods for low m,

0500150 200 250 300
4 lepton invariant mass (GeV)
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H to Illl sign
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¢ Atlas expect 50 here 130 to 500 (nearly)
¢« CMS recently re-optimised for 1fb"

¥
|
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¢ ¢/t ZZ, leptonic branching ratio of W's much
higher
¢ Relatively common
¢ Especially 160-180 when ZZ suppressed

¢ But...two neutrinos means no nice mass peaks.
¢ Not for the W
¢ Or for the Higgs
¢ But the pT spectrum is distinctive

¢ Spin correlation of the Ws pushes leptons in
similar directions
¢« ATLAS plots for e only at this stage
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Spin correlation Higgs {o ww®o |5

[~ 2, W+ o In the signal the decay creates a
P T e - ___,.r—r""’*r <& correlation between the spins of the
iy W - rij"j _L Ws (in the rest frame of the Higgs)
which in turn translates into a
correlation between the leptons
produced in the W decays and can
be used to suppress backgrounds.

1
o
—
N

ATLAS — Signal
— QCD WW

Normalized to
S o
T —_

o
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Higgs to WW®

o MT distribution shows

-
important e ] ______ et
discrimination il o L

¢ Production - Pseudodata
mechanism adds more ATLAS

¢ Gluon fusion dominate s ¥ | Jroen?
¢ VBF has distinctive W 00

forward jets
¢« Backgrounds:
¢ WW is 'irreducible'
¢ {t is dominant reducible

Understanding the backgrounds is critical
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Signal significance

p—
—
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W Statistical uncertainties ==~

- CMS full simulation
- NLO cross sections

H— WW— Ivlv

A Statistical and systematic

uncertainties included

—_
o

Luminosity needed for a 5¢ discovery [fb

E E
3 - = . ) |
= 18- —=— H+0j, H- WW— eu ! I ! !
2] = . 140 150 160 170 180 190
:§1 16 A TLAS —— H+2j, H> WW— eu m,, [GeV/c?]
(7] E "
— : mbin oo ' I i I c
E 14 = f L dt=1 0 fb 1 co b ed E CMS full simulation W Statistical uncertainties E
g 12 :_ 20 :— NLO cross secitions A Statisticlal.ané systematic —:
= - 18 :_ H— WW—s IViv uncertainties included _:
10— = 3
- 8 125 L=5®7  .-w E
8 g °F E
oF % 12F E
[ o C 3
B a» 10F E
= S AE ]
2 a» SF E
E 4F -
0 1 I | 1 L 1 I 1 1 L 1 ] 1 1 1 1 l 1 1 1 1 l 1 1 1 1 I 1 1 1 L 1 - -
130 140 150 160 170 180 190 2F (a) 3
M, (GeV) of | | | .
140 150 160 170 180 190
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VY properties

Good sensitivity around LEP limit 115-140 GeV/c?

BF = 0.2% in the range of Higgs mass between 120-140 GeV

Very clean signature on a smooth background

Irreducible prompt backgrounds from continuum production of di-

photons (99,99 - YY)

Reducible backgrounds come from y+jet where one of the particles

from the jet is misidentified as a photon and jet-jet events.

¢ Important because of the large QCD cross-sections

¢ Needs excellent rejection against jet-jet and gamma-jet events
(typically 103 at 80% efficiency)

¢ Need a good knowledge of conversions because of the high fraction
of events with at least one converted photon and hence degraded
energy resolution. Note that about 60% of all events have at least
one converted photon.

¢ Needs good mass reconstruction resolution from both energy and
angular reconstruction

« Needs a good knowledge of material in front of the calorimeter

¢ ¢ ¢ C

r
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¢ Rare (10°) decay mode — top loop
¢ But trigger, mass resolution are good
¢ Large backgrounds of yy, y-jet and jet jet

« Jet rejection 10°
required

C : C:MS EﬁﬂE 1 ’ f;}:Higgﬁm“;idnGeﬂmﬂ: 1

71 Higgs M =120 GeV (210) _
Ik L=1fb-1 [ Higgs M,=120 GeV (x10) —|

Signal X 10 B nggs- M,=115 GeV (x10) ]
ea Drell Yan 1

400 = ,mp > 50 GeV

¢« CMS resolution
0.5GeV best i it JZEEEEEEE hele ) -

¢ Production =L ;-;-“_:;;.g:;,
mechanism canbe . Y o 4,
used to improve M- TV
signal-to- g

% 100 110 120 130 140 150 160 170 180

background M., (GeV)

Events/GeV
3
[=]
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Higgs to yy

B
W siona

= meducibile big
uﬁwucibleﬂﬂﬂ

T *i“'h‘ii"igﬂ:é“ e e dﬁéﬂﬁu 5B M B a0 16 ahﬁgﬂﬁm
Inclusive Higgs plus 1 jet Higgs plus 2 jet
analysis analysis analysis

= 0.08 T e

g oo7|
f‘ﬂ.l}lﬁi:
0 "
B Q.05
= -
.04k

Cross section in fb.
s/b varies
dramatically

Wl s

ATLAS . Irrgdusible bk

=5

a5 140 45 150
M., [Gel]

1 Fas
125

Higgs plus 1
lepton

115

! . S I i i F | T Tk
120 125 130 13 140 145 150
M. [GeV]

Higgs plus missing
energy
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L CMS

BN ]
o_— 3 Int L= an fb"
[ ] ' uil - -
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? e, b e s B0 oo .-: .:_ _-"-'*.'1. | -
EE : .AT.LAE .I E-:l_ Tl T el mE 1]_ Baga E L = “ad _
E:I E ' el i, B B il B Roaind E -
5 o Je-ron ot sl ? z
s C o .
BAE i eir -4 &
-— o i R 1
= g = 3 a . . . . |
N = *_'__‘—‘—'——-—.ﬂ ] 4
20 i v : : "_':“"'3““"‘“'"“"-"5“["““5?“ ""]' .
1;_ grm-sarm-emesl il L LT T Emmagg :i ‘_ JCH'-E!Hdﬂ'IMHI:I[I‘IDi]"II 'ﬁ-] . i
) . E-_ & Optimized Annlysl; {le:h Sysl, .rrj
U320 125 130 135 140 [ Optmizeg Analy:-l:- inu],r:l o) | -
Higgs boson mass [GeV] |

(N i . illll
‘IL'I' 115 1EL'I' 125 130 135 ILD I-‘-E 15[] 155
M, (GeV)

ATLAS : various analyses including

Events counting and combined fits CMS: optimized : neural network

with kinematics as input, using
cluster size

Note that additional reach gained from the superior energy resolution of the CMS
calorimeter is matched in ATLAS by the ability to point the clusters back to the IP
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Boson fusion: qq—qqH—1tt )

q q Jet
- -
W,Z H L
WZ 7777 > s
Mass
> »—Jet
q q o 0. e e
. . s U.I'JE'I:_' ATLAS — VBF H{120)—1*t — pup
« Two forward jets, P_like M /2 & -

i —pp) +jets

¢ Higgs products central
¢ No colour-flow — suppressed

central jets e i
¢ Z—1t plus two jets background =i

n

e T T -lv I'v' Iv+etfinal states (t hadronic ident.)
« T T mass reconstruction: need P™ss, boosted Higgs
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H -71T: Data driven background

SR, LN DA DIIC 3
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H to tau tau

T T T T | T T T T | T T T T | T T T T | T T T T ]

Nu 5 __ C M S _ Signal {1 SSGEV,‘[CE} : ; ;I T T T T T T T T ‘ T T T | T T T T T T ‘;
= | [ EW/QCD 2c4jets ] ol4f ATLAS ;
(L?) i a — | tthar W+iEtS i LO1 5 o VBE H('I 20)_} Slh ]
2 a4l - Fit to Signal i =< w .

— [ | e i v i - s=14TeV, 301fb -
2 | | - Ptz (229 210" \ :
S ° o Fit to ttbar W+jets | q>) C
@ 3 | —— Sum of fits : gl N
n N 4 -
> I N ] :

z 2 \ . 6 .
I i 4t -
1 = B
- g 2r g
o ad AN Y i oo - . WIE-Y- T Y
00 50 100 150 200 5‘250 % simiaEr o n o Jl g GoneEEsh bl L]
M., [GeV/c] 0O 80 100 120 140 1n?[0 (G1e &\3/())

Examples of fits to the invariant Mass distributions for Signal plus
Background.

The CMS distribution is on the left and the ATLAS on the right.

The CMS is for a 135 GeV signal and the ATLAS is for the 120 GeV
Signal
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H to tau tau sensiti

MH (GeV)

N 30fb)

ggnal(

N, ., (30fb?)

bgrd

Sig (30fb?)
No uncertainty

Sig (30fb?)
(cB = 7.8%)

Sig (60fb1)
(cB = 5.9%)

115

10.5

3.70

4.04

3.97

5.67

125

7.79

2.21

3.71

3.67

5.26

135

7.94

1.84

3.98

3.94

5.64

145

3.63

1.42

2.19

2.18

3.19

§10;I I I IIIIIIIIIIIIIIIIIIIIIIIIIIIIj:_
Q 9F ATLAS 3
8 sk Ns=14TeV, 301" 3
_L.% ................... ll-channel ]
S7¢ e Ih-channel
» _E combined .
e 6__ ]
2 F
@ 5F =
& =
3E E
2F =
16 =
0- IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

105 110 115 120 125 130 135 140
m,, (GeV)

similar in CMS , slightly
tighter cuts (pile-up
included
L=2103cm?2s!?)
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HE}

W, £ bremsstrahlung

t T fusion WW. ZZ fusion ™ 9
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ttH, H to bb

v s/b poor
TEr T LN IR L AR R RN LR I
¢ Improving E : ATLAS:
simulations always s 6 B H —
=B [Jttbb (QCD) 3
e 19 ?dd 2 st [Zttbb (EW)
complication 5 T [ -
'Dead’; 3 A =
S. Heinemeyer, 2 — :
? b [ E
Seattle, Jan 2009 5 f 11_ .
2 [ =
ArXiV: 0905:0110 5 = E
ttbb k-factor 1.8 1; e e
] | hslhen laea | oz el 1en s | asabaed ead) | ienshes] e | | s 1ead et | faeaisaias | hslhen :|=|
Increases the qjﬁ_l_ 50 100 150 200 250 300 350 400

background m(bb) [GeV]
[Signal too, by 1.25]
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ttH, H to bb: Doesn't lie down |}

> 2 1 W + 2jets / 2b-t
D B = F L=2.71b i ag
O 6 ATLAS_‘ ¢ 9 po Prellminary * Daa
% B -ttH . L HU:_ [Jw = jets
S [ [_Jttbb (QCD) ] - I it
= 5 [ ttbb (EW) — 70 [
S =0 . 60F- E:::r
§ 4:_ B 50%_ [wH =10
ﬁ N == ] E
C ¥4 — A0
S 3¢ e ] : | 15 GeV
L = ] 30 . .
2 17_ 1 Higgs Signal
| [ e el ok o o deon o oo . =
50 100 150 200 250 300 350 400

_III|IIII|IIII|IIII|IIII|IIII|IIII|IIIil
ct’l 50 100 150 200 250 300 350 400

> Didet Mass (GeV)
m(bb) [GeV]

¢ LOOKS not much worse than Wbb at TeVatron to
me

¢« Wait — TeVatron plot has signal shown times 10!




% IskcflntcﬁZTrefcgnroggX;gtllgtCS#Ill_aboratory ’W a
H to bb: Episode 4, a new hope |}

¢« WH/ZH at LHC being revived via subjet analysis
¢ Butterworth et al., PRL 100:242001 (2008)
¢ Now being fully analysed
¢ Also NN etc. approaches being pursued again

¢« VBF Hy production unexpectedly promising
¢ Gabirielli et al., Nucl. Phys. B781: 64-84, 2007
¢ Extra photon enhances quark nature
¢ Suppresses glue based bb production
¢« VBF tag jets also enhance signal to background
¢ Being vigorously pursued
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Why is VH missing at LHC?

¢ Z/\WW+H provides 10000
low mass result
at TeVatron

Sherpal.1l.1

N

K
W35
S
''''
,,,,,,
"""""""
,,,,,,,,,
\\\\

« Why not at B ez
=*=pp
LHC? A
¢ More phase 2=s0b pp
0.0100 ¢ s/b ppbar
space for
gluons
0.0010
0 5000 10000 15000

¢ Signal to backgrounds falls by factor 4.

(Fixed jet thresholds, mass windows)
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Subjet Z/W+H; generator level |}

c - 22T - F
- £ . (3) —aq £120[ (b) F —qq
nggs, é V ‘% fgi‘ﬂ?zzwzégeev _Eiem 5100:—ﬂ?2=—142'gﬁev ‘n _Erjem
pT> OO e E 16 — V+Higgs E
0 > @ 14fF " & BOf
¢ 5% of S|gna| o 12f i @
. S 10f 5 B0r
survives s z |
¢ Background :
C 20
IS = A .
% 20 40 60 80 100120 140 160 180 20 Q=30 40 60 80 100120140 16018020
manageable Mass (GeV) Mass (GeV)
¢ 60 for 30fb" =, Top-left: ZH, Z - |l
: _3_ i5 Top-right: WH - |v
N generator . Bottom left: ZH, Z - vwv
¢ Being 8 5
: 8 25
studied fully %,
= 15
10
5

q) 20 40 B0 80 10D0120140160180D 20
Mass (GeV)
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Well — charged Higgs
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Charged Higgs

¢ Charged Higgs search is

ATLAS low-luminosity

Higgs discovery channel .
¢ Low mass H+ produced in ¢

top decay
¢ e.qg.
tt—»(Wb)(Hb)—

: 25, : : : |
20 j ] ” 20 |
m,, =90 GeV || 20 m,, =120GeV m =150GeV || |
15 L | 15 |
: | = ¥ & |

§ ; .
£10 - | ; 10 |
{ : i | o |
| | ? |
5 ' 5l Ll 5 o !
ATLAE'_-ll_ H | ATLAS o ATLAS | | |
0 | L | : I |

0 50 100 150 200
L

0 a0 100 150
m, [GeV]

(Ivb)(qgb)

025
[ tibar background
vavaians Signal, m 0 GeV
0.02f - 1-, Signal, m, = 90 GeV
E 0.015

W transverse
MmassS ATLAS

] 0 10 150
m, [GeV]

.-
50 100 150

* me"” [GeV]

M, distribution
<— M, distributions;

Arbitrary units
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Charged Higgs sensitivity

¢ Join low mass H+
with m_ >m

¢ Allow for
systematics

¢« Background is

largely from top
¢ Gain w.r.t TeVatron
IS good

o= I

55+

ol #5% CL

45

0!

35/

=0

=25

20 30 1"

.. B 10

wl  Scenario B B

‘. ATLAS |

S0 110 130 150 170 200 250 400 £
m,- [GeV]

¢ There is only small 5 sigma discovery region
¢ 14TeV, 1fb

¢ Perhaps worth combining CMS+ATLAS?
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Channels




& Science & Technology Facilities Council V‘ V .Murra,y PPD 52 ‘.‘
W@ Rutherford Appleton Laboratory r? S
- ‘\ et
SM Discovery

=2

significance
10

H—yy
H—ZZ* — 4l
H—- 11
HoWWoevuv| |

ATLAS | I LA oms ]

Luminosity [Tb'1]

o —»— H—vyy cuts _
A oo
1= Y e Hezzea
- N L —— H->WW-212v

7120 140 160 180 200 220 240 260 280 300 100 200 300 400 500 690
m,, [GeV] M, ,GeV/c

2fb? allows a Higgs from 143-179 GeV to be found (ATLAS)
As the Higgs weighs less than this, it will take longer...
3fb™ allows exclusion down to 115.
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Contributions of channel

¢ Low mass -
regionhas  + ATLAS
contributions =
from: ;ZL“TE _
¢« TT g 10
BRVAY, % 104 |
o ||l| 107 F L=2fb
« We have N it
ignored ttH O e
cCanZH+WH | mmn W
help? 000 120 140 160 180 200 220

my, (GeV)
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What about 10TeV? |3
H CMS AN CMS Preliminary

2009/20 4 Te |

« 200pb™ at EHE] e 7z
10TeV ' Bl [

>
7))
i Combined : |
~~ |
)

¢ Sensitive to the

region the B : SE=
TeVatron just ' |
excluded

oa L]

2
m _ {Gel//c")
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Comparison with TeVatron

d
¢ Tevatron is running well, pp-bar at 2TeV collision
energy

¢ 6fb’ delivered

¢« Records broken all the time
¢« CDF and DO are in great shape

¢ A stream of top quality Run |l results coming out.

¢ W mass

¢ Top mass
¢ Qb
¢« Now sensitive to SM Higgs
¢ But they exclude the sensitive region

¢ Factor 2 from data sets *4
¢ Need to be cleaver AND lucky to get a discovery now
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Would you believe the SM
excluded at 2 sigma”?
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Conclusions

¢« We are knocking at the door
¢ Butitis 2012 before we will
get an answer.
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Conclusions

¢« We re knocking at the door
¢ Butitis 2012 before we will
get an answer. X
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Slide from 2001 - | s cor/o0 e

10° ¢
i’iame process as at LEP: _ 50 in 2007 i’\ ! _
q vl a 30 fb
{J‘ L .
I3 2 1 -1
: ol {10 fb
30 in 2004 3 [ ]
_ 5 .
b D 2 o
" — gz oL imt
Ia 2 — 30 evigence ]
9 b 20 in 2002 > . — So discovery ]
Produced: 50 events / fb! 80 100 120 140 B0 180 200
o f = Higgs mass (GeV/c?)
% _ WH _ bbl\) backgrounds sum
E N | e * Should confirm LEP hints;
w2200 | o 10 fb-l
- * Much more difficult
[ WZ

environment;

El WH (120 GeV)

4 background-+signal ‘ SOmeWhG'l’ |01‘er;
(36 from 2004 to 2007);
m,=120 GeV

100

- No detailed studies of the
Higgs mechanism...

50 100 150 200 250 300

- Difficult above 115 GeV/c2.
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W/Z+H — vvbb Search

4 Signature: 2 high pt b-jets and large missing Et from undetected Z—VvV decay.
Accept WH—Ivbb where lepton is not found (~50% of total signal)

4 Both CDF and D@ analyzed 2.1 fb"! for this search.

Missing Ev Jets
>2 jets, (AD(jet, jet2) < 165°
Im > .
MEr>S0GeV | ets Pr > 20 GeV, [ < 2.5
22 jets,
> .
COF | MEr>30GeV | pr> (35)20 GeV, nie] < 2.0

Dijet Invarlant Mass, CR1, Exclusive ST

CDF Bun Il Preliminary, 2.1 fii'
T00— .
C + e
s ‘“.'H: -'lq:P.'
GDD_— ’ﬁ* Wl e
5{"]__ + i, ZAMHF.
) o
- S Qch
Ff concrel
200 ;5} e recseda
C ‘t b =
100 e
C* "
Coo ¥l Loyl | ||||.|!|!?m
% 100 200 300 400 500 600 70O

dijet Mass [GeV]

The XLllith Rencontres de Moriond QCD

4 Background dominated by QCD multijet production.
Difficult to model in MC = Use Data!

4 Define multijet and W+jets dominated control
samples test backgrounds.

4 Events sorted by number of tagged jets
similar to WH and ZH—lIbb search.

Thomas Gadfort

Low Mass Higgs Search at the Tevatron

12
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Look at control

Dijet Invarlant Mass, CR1, Exclusive ST ¢ 10% off
i o around
c00- ﬁq* - 120GeV.
soof L — ¢ This is

= b4 2 o not good
400 :

: " nen enough

- AN ERY
B t \” - for s/b
% k. . sample 1/10
1{10:— *f* -

= | ot s

Oy~ *j00" 200 300" 400 500 800 700"

dijet Mass [GeVY]
The XLIlith Rencontres de Moriond QCD
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Supersymmetry

¢« EW fit result favours = F Y amm -

SL SY reg|0n LEP1/SLD: darker region g
¢ Heavy SUSY

¢ SUSY has two Higgs
doublets
¢ 5 Higgses

¢« Two parameters:

¢ M, tan - 5006 :
A, B 80.20 M Heinemeyer, Hollik, Stockinger, Weber, Weiglein '06 ~_
PO T T W (N TR TR TR SR NN TR TN T T N NN NN SN TN N R S R T
160 165 170 175 180 185
; _ Mtop (GeV)
1
M, ==|M’ > —4M’M cos’ 2. :
Hho g ‘ e Including Run Il

O M;+M:, =M:+M; CDF M, not m_
2 2 2
M =Mi+M
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