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@ Outline |

PRELIMINARY results on 2000 data
by L3 experiment on:

v /# up to 205.5 GeV data, /Cdt = 62ph~'

* /& up to 207.5 GeV data, /Ldt = 32ph~"’

o 82> 2075 GeV data, /Ldt = 1.8ph~'

. Search for Higgs bosons.

e Standard Model Higgs

e MSSM Higgs

e Charged Higgs

e Invisible Higgs, fermiophobic Higgs

» Search for SUSY particles.

e Scalar Leptons,Charginos and Neutralinos

e Scalar Top and Scalar Bottom Quarks

e Single and Multi-Photons events with miss-
ing energy

» Search for exotica and new physics.

e Heavy Neutral and Charged Leptons
e Excited Leptons
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@ Standard Model Higgs Searches

Four jet channel HZ — qqqqg

Mass, b tag and discriminating variable
distribution

® 11 I3 3 I35 3
DISCRIMINATING VARIABLE
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@ Standard Model Higgs Searches

HZ — qqqq candidate (/3 = 206.6 GeV)

my = 109.9 GeV, event b tag = 2.6
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@ Standard Model Higgs Searches

Combined mass plot of this year data
after cut on b tag

Events /4 GeV

o mbniwiain

my > 100 GeV
Channel | Data | BG | Signal |Data BG| Signal
107 GeV 107 GeV
qQqqq 9 |99 2.8 4 (29 20 |
qqvv 5 | 4.6 2.0 1 |28 1.9
qqlé 0 |02 0.4
Sum 5
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@ Standard Model Higgs Searches

No signal observed
— limits set at 95% CL

-3
10

» 4» % 100 105 110 115 12
my, (GeV)
Observed: mpyg > 107.6 GeV

median expected: my > 108.5 GeV
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@ MSSM Higgs Searches

Four jet channel hA — bbbb
3 ¢ Data

e | L3

|| Bkgd+Signal
mam =00 Gey | Preliminary

Events / 5 GeV

m,+m, (GeV)

my + my > 160 GeV
Data | BG | Signal | Data | BG| Signal
90 GeV 90 GeV
9 7.9 2.9 3 3.5 2.1

MSSM high tan 3 limit:
my > 87 GeV (expected 87 GeV)

my > 87 GeV (expected 87 GeV)
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@ Charged Higgs Searches

Searches for
Charged Higgs Bosons H* — ¢s, Tv

Higgs candidate masses
(this year data, / Ldt ~ 92.1pb~ )

[Fe=— 3

8 | H..-'HI' CeV
g
%0 &0 80 100
Mass [GeV]
TVTV

& Data: Vu = 200-209 GeV
“' . w"“‘"ﬂ| m
My, =75 GeV

Events / 0.05

0 02 04 06 08 |

E,/Vs
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@ Searches for Invisible Higgs decays

Invisible Higgs excluded regions
in the plane Mgy vs. BR(H — invisible)

PRELIMINARY

e woserved. (1000 GeV) |
- Expected (1043 GeV)
80 90 100 110

M, (GeV)

Br (h- iw)x F(ee=h )

C(ete = M, 2)

113

Riuu
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@ Searches for Fermiophobic Higgs Bosons

New Analysis: H — WW*

Production mechanism reconstructed mass

Limits on Cross section x Br(H— WW*)

h:u

N

Gpoql® e —HZ) Br(H—->WW*) [pb)
b i b

100 102 104 106 108 110 112 114 ‘110 118
my (GeV)
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@ Standard Susy Searches .

® At /5 > 202 GeV searches in the following channels are
performed:
. E!ﬁii‘!i‘ls

© v+missing energy, ¥y+4missing energy:

eBasic assumptions:
Reparity conservation: pair production of S-particles

and Lightest S-particle (LSP) X; stable and invisible

+ Sleptons: e*e” — £ — ety

2 }eptﬂnﬂ, Emign

* Squarks: e*e” — 4 — qa¥ X}
2 jm! Emiu

+ Charginos: e*e™ — xfx; — W*W*iy?
Emiss and :4 jets, or 2 jets and 1 lepton.or 2
leptons

AM = (Mgparticte — MLsp)
Most important parameter for all analyses
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Standard Susy Searches v

2

e 30 selections for Charginos, Neutralinos, Sleptons

Neutralinos
V3 = 202 — 208 GeV, /L dt = 56.7pb~"
V& > 205.5 GeV, /Ldt = 14.0pb " (high energy sample)

Low AM | Medium AM | High AM OR.
_g 11 [ 133 1 3.5 0 1.2 12 | 17.4
i’, 4 3.3 0 0.9 0 0.3 4 4.3
Exp e
Ngg® ~ 28 NG¥ ~ 7
Charginos

V3 = 202 — 208 GeV, /L dt = 84.3pb™"'
va > 2065 GeV, /Ldt = 28.0pb~" (high energy sample)

Low AM | Medium AM

High AM

*

Nata

Neay

Nuata

Nesp

Naata

Newy

16.7

17

10.5

13.8

xi
0

7

54

3

3.4

446

12.4

N;?'nua:v:?auu

No excess respect to SM predictions

+ Enough /L dt for i exclusions
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@ Chargino ISR analysis -

» Setting model independent chargino mass limits
is now possible by combining: standard missing
energy search with ISR analysis and highly ion-
ising track analysis.

+ New results from ISR analysis. Assuming no
signal in 19981999 past years data used as pre-

cise background prediction.

selection low AM very low AM | ultra low AM OR
[ _AMN 3GeV | AM ~ 1GeV | AM ~ 300MeV
1998 (176 pb) 6 1 1 L
uu!m E! L] 4 2 a
2000 (76.5 pb) 3 1 3 5
08-99 scaled 2.6 £ 0.7 0.9+04 0.6 403 3.2+08
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Standard Susy Searches

14

V3 = 205 GeV, /L dt = 84.6pb~"

>

L]
- o = -

.u'

Num. Events selected / 1GeV

Low AM |Medium AM | High AM |  OR. |
Nilu Nil- Nllh lep Nﬁu Nﬂp Nﬁu fa_c_p
é 9 0.9 0 4.3 5 9.2 14 204
pl 17 13.6 6 5.4 14 128 | 33 | 275
| 76 (064 2 21.6 17 125 | 89 | 7686
Nijgs~4-10
sSmuons staus
‘I l'lw!lm
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@ S-lepton mass limits

+ New s-lepton mass limits including all data from
189 to 208 GeV

3 jis-200GeV tanf =20
& = €1} (Be = 100%)

— Obwerved

== Avemge

.
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At /3 ~ 205GeV (L dt = 49.3pb~!
. Scalar top
:*a'—-ri;il—tcﬁti‘t’ =3 2jets + B
ete” — ity — bEHD BE-P = 2b-jets + 2¢ + Ere

+ Sealar bottom
ete — byby — bR® B! == 2b-jets + B

=) | 21 [ 142 | 0 (212 3 2,00 4 i 28 1211 |
i:-ew. 0 | sn | 5 | 252 1 0.20 BiE lr'i-ln,ﬁi}
.i,-.w 4 | 498 | 2 |408 ]| 1 0.91 . . 71939
By —<bg2| 13 [ 9098 | 1 |1138]| o | o34 | o [oas| 14 |11.74

No significant excess with respect to SM
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@ Single and Multiphoton events

v(7) 4+ missing energy

Standard Model Process e*e™ — viry(y)

In the GMSB scenario, with G LSP,
the possible decay channels are :

- a*z‘—*ﬂé—*é@q

v ete” = %] — GGyy

VB > 202 GeV (02 14deg)
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New Heavy Leptons
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Search for new Unstable Neutral Heavy Leptons. £ = 968 pb~!

Channel

Data

B-nkgoud

ete~ — LOL9 — eWeW
ete” — LIL? — uyWuW
ete” — LOL? — rWrW

2
1
20

2.1
o"
26.5

No signal - good agreement between the number of candidates and

dE/dx (TEC2)

,n-

Search for Stable Charged Heavy Leptons

expected background

-

|
b

|
T
|
f
|
|
|

LERLE LR Al TS ey "

b st 0

!
i
1
4
3
|
|
o
!

Ve

i plahddas s b

103.4 GeV and above, L=23pb-1

-

Two highly lonising tracks are searched for
No signal =% Mass > 102.4 GeV
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Excited

Leptons

Search for Pair Production of Excited Leptons. £ = 90 pb~!

viv, — eeWW

0.3

Bt — ppryy 0 | 0.2 |vv, — ppWW| 0
7" — TTYY 0 | 01 |viv; — rTWW | 1311 | 1255
£ — vvWW | 1311 | 1255 | v*v* — vryy 1 | 0.7
e'e* — eywW 3 | 26 [vv] — vyeW

v;v; — vypuW 2 2.3

viv: — vyrW

No signal =3 Mass limits are set

 Excited Lepton| 95% CL Mass Limit (GeV) ]
Coupling |f=f'|f = —f"Coup. Indep.

e 102.5 | 95.9 95.7

u 102.5 | 95.9 95.9

e 102.4 | 95.9 94.9

v 101.5 | 102.1 101.3

v, 101.8 | 102.1 101.3

v 93.5 | 101.9 92.7

From single production searches, limits are

derived on the coupling constant |f|/A

July 20** 2000
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@ Excited leptons coupling constants

If]/A (GeV")

HE (GeV'™)
o

D 120 140 160 180 200
m,. (GeV)
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@ Conclusions

Preliminary results on 2000 data by L3 experiment has been
presented based on data at /s= 202 - 208 GeV, with /L dt =~

90pb~" .

Standard Model Higgs:
myu > 107GeV at 95% C.L

SUSY
My o > 102.7 GeV(for large s-neutrino masses.)

No significant excess to S.M. predictions for Scalar

Leptons in Standard SUSY Scalar Top and Bot-
tom Quarks

Search for exotica and new physics,

No sign of existence of Heavy Neutral and Sta-
ble Charged Leptons.

mj > 102.4 GeVat 95% C.L

No sign of existence of Excited Leptons
mass £* > 100 GeV at 95% C.L

Any sign of new physics in 2000 L3 Data?
NOT YET

Need more Luminosity at highest possible energy
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