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e LE™ - DELPHTI:

a very special year a successful running
_Hv )\m miniramps + 93% efficiency
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..We try to look w”m%_..mﬂmm

- Energy! = Threshold channels
* Phase-space and cross-section .?

+ Statistics' = Lum

.. This is the first look at the Y2K data

- do we understand

Model Systematic the data?
independent exploration of :
(topologies) model(s) » any hints of

New Physics?

some "golden” topologies:
- acoplanar jets and leptons =) susy

- 4 jets =) Higgs
» photons only =) gmsb and ... O

What did we gain this year? m % #._
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*Lum = 90-100 pb"!
-All results are preliminary
*All limits are 95% CL

» Scenarios:
- MSUGRA
- GMSB
- RPV

+ Excited leptons
- direct & indirect

+ Technicolor
FCNC

Invisible
H- vy
SM Higgs
MSSM Higgs

= neutral & charged
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| - minimal particle content (MSSM)
- soft Susy breaking
* R parity conservation _u_, = (=1)"*+*2*
fnany . gravity or gauge mediated susy breaking
* gaugino mass unification M = .,Mazu OyM, = 05M,
* assumptions on scalar masses |

+ GUT scale Unification m,,m ., A, tan, sign(p)

some.
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Eancmati e

e

» Prod: ¢
g * 7 Ww | =
v.\u.\.A __\.q o m”
U ...m. _n Z :
* negative interference s |
»is V light? -

~ 3 ~0 :» ~0
> _UNOQK L > X .\.\JN\_%—\ s H.WWMEAEN
* leptonic BR enhanced if =~ 3 St s

sleptons light
=0 ~ 0

cascades ¥, > X7 |AM MMn M o Mo
v L
A 20 300 101.8 0.28
AM =M. — M. 3 qu 89.3 1.80
4 &

X
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Neutralines

- Prod: | Topol | Data | MC |
v.\(.A&- — s i 24 29.1
z" b _.m. 0 ee 26 27.7
\N\— N\_
p 28 230

* positive interference

+ is e light? & | EP205 DELPHI
>100 -
3 s
- topologies: jj.ee uy Z8o |-

» eff depend on AM
» Cross-section limits

0.1- 0.8 pb-!

2

5
PRELIMINARY

..combination with previous data

implies further assumptions 0!

0 50 100 150 200
mi{¥?) (Cev /™)
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* Combining searches for: * high m,:
- Charginos M, sp>38.2 GeV/c?
- Sleptons
- Neutralinos® bt P

we can constrain:

00 e
3 . " > | DELPHI 189-208 @4 7
(M,.) plane regions l .,_Mmc 1, = 1000 v v i
*  smasses = e
(M sp) tan f=1
g =
(*) Cascades are crucial:
=0 ~0 =020 “nu "
e'e” > YoXss Xaka X" exel.
topologies: 20 -
jj.ee up multijets multileptons, PRELIMINARY
tau cascades low E; 0 :
-200

n (Gevic P
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- Decay:  — (y° Iy

* Mass difference:
AM =M ;T M LSP
+ u=-200, tan B=1.5:
- ¢ cross-section
- BR's

Slepton | Data | MC |
€ 22 23
\:Aﬂu

_—

0
2

= = = . mfﬂ“gzgﬁmnnﬁmnuwﬂ
M. >90 GeV/c °©
gm > 89 GeV/c °
J
I AM = S GeVic)
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+ 3rd family mixing | Data | MC |

t 18 19.7

» Lightest states could be
_..ﬁrﬁﬁmammv

LSP Mass [GeV /e’

« 2 scenarios:
- no mixing 6=0
- minimal cross-section

+ 2 analyses (cross-check)

* the backgrounds:
- low AM : "yy"-collisions EE— I S |
= high AM : leptonic WW Sta Mass [GeVie']
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DELPHI Preliminary
130 to 205 GeV |
t—>ecx)

&
e

topology: 2 jets+Emis

_N =9 _u.mw b-tag ..
..m. o ﬁw__w ._..w hadronization “
Squark | Data| MC )
b 4 3804
¥ 6 53104
mw; — gm == ;mﬁ mw

95 91




14

T > 16
signature depends on
decay length el

2 Kink
M, €[10100]ev/c™ =) ¢

displaced
Veriex

V§=130-208 GeV
LLL U .

' DELPHI PRELIMINARY |

t ™ GV

Ny W

X1 > 9 9~ 99

Signatures of )X pair production:

(61010 _.ﬁm )




Events/0.05

888 8

Events/6 GeV

1
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+ | MC: 78
. - O t.._ 4
= i . o5
ol M T h Pt
0 0.2 04 0.6 08 1 e P P e o
ni - Diissing wiass (GeVie )
40 | £ 7
30 | VS evemsexp ! + W-n_mlrg W ....I.
e . B
N ] if . || data: 56
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o

._
5
)

[ o008 GeY
Ba| | pupwi PRELMINARY 189-208
Mﬂw e doto
g MC totol
M.Tt B MCZys = viqa
sl e
* In the SM: Tl
_ﬂmnm @\Naw qVv .
| Data | MC |
9 8.2

o(zy —»qqvv) = 0.190 £ 0.058 (stat) £ 0.024 (syst) pb



PXOTIC SEARCHES
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. B : Z '| DELPHI
single w_.om_cn:o: _, m =)
e e —> U 5 ;
—~

w L

+ decay
= f.v o v,Ff o
4 A % A (\'l\.‘
yZ W yZ W w0

. many topologies \ H/ e VA
ey, ijt, jj. 0L, jjeL.... mw.m \ \ﬁy
__ﬁl__, an f 1 00 L
» .. at threshold: = H.. ,.., e _ﬁk H___ M
e'e > >Wey] "\
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Excited aﬁﬁ_ ‘ons

« Indirect search
e'e — vy

h
|

=

DELPHL  preliminary |

[ Vs=2055GeV L=1013pb" |

e
M

L
r T

da’/dQ (pb/str)

- . M ._.. m
” v_,_q =323 GeVic  (A=1) -
A =342 GeV/

s
=T=TT

» -1
b L

”r s |
I e ndire
e~ =9 A=319GeV

000102 0304 05 06 07 08 09 1

lcos @1

+ deviations from QED
are searched for e ] _

pect s} b o) 283G

. o
m,, (GeV/c’)
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* Parameters

Technicolor

» Final states @ LEP: + Main ﬂ:ﬁ*cﬁmm“

4 jets

B-tagging
+  channels
?p_. d_nmlu o
up(y) (resonant), n.Y
..5_, > fh__‘m|”
meme, Wime, W'W,

+ decays B
n, —>bc, ;. —>bb

M(x,) (GeV/c?|
i 8 B B

A & = N
z_ﬂ_.hﬁﬁ_..f_z \WFXC,: 720 1o 0 0 20 220 u!i”y-ﬂﬂ.iﬁnﬂn



e” Z/v \C * Anomalous top couplings (k k)
.. Much suppressed in the SM (10) -
¥
»  Final states: o
I._. + jets (Btag) e 2 S
¢ + lisolated lepton, jets (Btag) 0.7
bW o
e, v 0.5
0.4
Channel | Data | MC | 0.3
hadronic 4 3.3 0.2
leptonic 11 8.9 !
0

0 0.1020.304 0506070809 1
h.ﬂ



" HI66S BOSON.

Exotic

Standard

Supersymmetric
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* SM-like production
e'e - HZ

» Final states:

qqyy.vy.(£yy)

* BR could be enhanced:

- Anomalous couplings
- 2HDModels

Fv Fermiophobia

BR=1
BR=0.21

M, > 112 GeV/c?
M, > 97 GeV/c?
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* The Higgs could have

important invisible decay

modes.. eg.
H - LSP LSP
channel data MC
hqg | 9 8.8
hee 2 2.3
hup 0 2.2
htt 5 43

M, > : 104.3 GeV/c?

expected:107.0
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« Fusion

") High mass

data  MC  Eff. (%)

Hqq| 18 14 48
Hvv _ 2,2 30
Hee| 0 .6 47
Hup| 3 4.2 71
qqtTy 3 3.2 25

+ Some excess in hqq
* good agreement in other channels
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event) Ged i’

i) GVl

1 Lum=96 pb
. PRELIMINARY -

Mass plots (S/B =1)

| — T“M&M& %
| mMC  0s |Lum=222pb DELPHI
| =y 9 |
L Hqq
¢ hZ 110 5.9
s {eff 46 E___ i
2 . g
. .
-ul . -h-.niﬁm
| DELPHI All

Vs=204-208

* Data 25
= MC 24.1

migmal 37
rmH= 10 58B=1)

M, (95% CL)
obtained: 109.0 GeV/c?
expected:109.2

9 00 102 1ot 106

—— (Observed

— Expected
background -
109.2 1090
Ii..ul“.rh.-.w.....,u..__.
s 2 14
mfGeV/c')



DELPHI Ron: 113070 Evi: 2410
Beam: 103.4 GoV Proci2d-Jul-2000
DAS: 24-Jul.2000 Beany28-Jul-2000

13109:42 Tau+DST
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evemss GeVie'

» Associate production

p ol
Z A g

- 4b final state:

basically same
observations as in hZ ..

6 ® Data 10 :

. wmMC 73 Um.hmm- :~
l_ ECM =008 Grl
- [ -gﬁ N.l* hL“.q.hﬂ‘.n

m - WW ol PRELIMINARY
O mzm 49
s 49020 4.4

eff 475 %)

m, (GeVic")

B0 100 1 14 10 IS0 20 29
g GV
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L]

o - 44 4~
e e IvI I DELPHI ( 189 10 208 GeV)

. Prelimin
2 main decay modes: e
H' -5 c¢s, v “ |
WW: irreducible background 0
leptonic channel: as |
- polarisation info a3 7
(W spin 1, H spin 0) G g r——
. expected median
channel data MC ol
CS CS 147 127 .wa:n:a:nw
(GeVich
CS Vv 59 73 E s

- "WW Wall” will not be broken
VIV 12 8.8 for all BR ...



30

Outlook

The (successful !) LEP running is
coming to an end...

Preliminary look at ¥Y2K data:

- do we understand the data?

- any hints of new physics?

.. A long way to go:

- more detailed analyses
- further interpretations
- LEP COMBINATIONS

Increase Lum
LEP still running... ==\ 44 highest Ecm

No discovery...
Interesting data..




