DZero experiment

Recent results
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Run |l started in March 2001

Peak Luminosity: 3.2 - 1032 cm—2s~!

Delivered: > 4.8 fb=! (Run I: 0.16 fb~1 )
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TeBaTpOH BbILLEST HA MPOEKTHYIO CBETUMOCTD,
N B HacTosillee Bpems 3a 1 mecsl, paboTbl HabupaeTcs
NHTerpanbHaa cBETMMOCTb bosbLue YeM BO BCEM Run |.

Cenyac nHTerpanbHasa cBeTumocTb — ~ 5 b1,
K koHUy 2009 r. — 6-7 fb-1, 2010 — 8-9 fb-1, 2011 ?
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The D@ Collaboration

D) is an international collaboration of
600 physicists from 18 nations who have designed, built and operate the D}
detector at the Tevatron and perform data analysis

Institutions: 82 total, 38 US, 44 non-US

Collaborators:
~ 50% from non-US institutions

(note strong European involvement)
~ 100 postdocs, 140 graduate students




Physics Goals :

Precision tests of the Standard Model
— Weak bosons, top quark, QCD, B-physics
Search for particles and forces beyond those known
— Higgs, supersymmetry, extra dimensions....

n=1

n=0
Driven by these goals, a _ /
the detector - Muon §cintillators

emphasizes 5 -

Electron and muon B
identification

Jets and missing i
transverse energy protons

antiprotons

Flavor tagging through
displaced vertices and
leptons




Forward Mini-drift Forward Scintillator

Central Scintillator

chambers _ . |
“_'.l,“‘_:-.‘_\‘.‘_.1\11\1__1-,-‘__‘!\:,1 T 4_‘,i‘,".:i',_c."“__(':l‘_x“llg“l-\:‘_I--‘ l.-_-‘:d.;!<.'-1"(‘:t‘_,r.-_(:'|-, """(".((-" .
NORTH MUON TRIGGER SOUTH
MUON . DETECTORS
[TDR{)ID )
Tt e W "..--.‘-'
- \ FAD AN ANNAN, 4 IS SIS TE NN W ' I 7 t" Tl
g g e
L MUON :
S — PDT \ A i
! i
L] L]
Shielding

m) 0

fl/ i /;/// //m \\\\\ \\\\
= ol ] Lo '
d 1© . 0 | 1I
Lotz == "
L AN 777 _///_/ ARXNARUNRNNANS : .o
B L B R T U R TR L R SR e e T

New Solenoid, Tracking System | | | | L T B
Si, SciFi,Preshowers 0 5 10

+ New Electronics, Trig, DAQ




Central Galorimeter

Intercryostat
Detector

Central Fiber Tracker
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Silicon Microstrip Tracker

‘ 5 barrel layers plus discs ‘

800 000 micro strips, Ax=50—-70 ym



Scintillating Fiber Tracker

8 axial and 8 stereo fibers double layers
Ferforming well
» Light yield of ~7 pe/mip
» Number of operating channels > 98%
Substantially improved readout electronics — AFEIL
boards - since late 2006
» Excellent amplitude resolution and no
saturation up to highest luminosity
» Provide hits longitudinal coordinate
measurement capability




Calorimeter and Muon System

END CALDRIMETER

Quter Hadranic
(Comrs=n

Middle Hagranic
(Fne & Cossa)

/

GENTRAL
CALORIMETER
Dedrormagnelic
Fire Hadwonic

Coarse Hadmonic

nnar Hadranic
{Fre & Comrse) <

Elpcdrarmnagralic

Uranium Liquid Argon calorimeter
Drift tubes and scintillation counters
based muon system

Stable and reliable operation
« Less than 0.1% of non-working
channels in the calorimeter and 0.5% in

the muon system
« No detectors radiation damage issues

» Stable operation since early Run II




“Typical” event display at the Tevatron:

Event 15062131 8 Thu Aug 2010 2429 2000




Physics Program

Limit on the B, to up branching ratio
CP violation studies in B, system
— Mass difference Am_
— Lifetime I and lifetime difference AT
— (CP-violating phase ¢,
High precision measurement of W boson mass
High precision measurement of the top quark mass
Studies of the top quark production and properties
Precision measurements of the top quark production cross sections
Search for SM Higas boson
Search for non-5M Higgs boson(s)
Search for SUSY in many modes
Search for high mass resonances (Z', extra dimensions, etc.)
Highest energy QCD jets studies
Di-boson production and studies of anomalous couplings



PNPI

Readout electronics for 50 000 mini drift tubes

Software for the data acquisition by our electronics

Software for the electronics interface

Determination of the DO-Tevatron luminosity

Calibration of the DO Calorimeter

Calibration of the DO ICD

Reprogramming of the electronics

Estimation of the DO SM background for top quark and Higgs boson physics

Publications

~ 20 in 2007
~ 40 in 2008
~ 100 in total during Run Il
Our contribution - 1 paper



Top quark Pair Production & Decay

Top quarks are mainly produced in
pairs, via the strong interaction

m, > my, + my = dominant 2-body decay t -Wb
M~ 1.4 GeV atm, =175 GeV



CDF Run 1l Preliminar‘:,"

July 2008

" [ Cacciar et al., andy 0804,2800 (2008)
Kidonakis & Vogt, arXiv-0E05.3844 (2008

Assume m=175 GeVic’

D@ Run I * = preliminary

August 2008

o(pp — tt) (pb)

[0 Moch & Lwer, ar-0807_ 2794 [2008)
. + i + i +0.46 +
‘ g ° I+jets & dilepton & tau+lepton HeH 783 _E'ig _g,gg w045 pb
e 2 8.341.3+0.740.5 10 |
| 4 |+jets (b-tagaed & topolog
. 8 {b-tagged & topological, PRL) H-@-H
Le{;its.nﬂrf?]q;: Verlex tag g:_: 10,141,841 140.6 e 7.42 10531046 1045 pb
=1 it
i
) g I+jets (neural network b-tagged)* 8.20 +0.52 +0.77 +0.50 ob
Dilepton it _ HoH ¥ 050 -peg 00D
(=281 g 6.740.8+0.410.4 10
: s dilepton {topologicaly +1.12+4078
Lepton+Jets; Kinematic AMNZ —H 7.03 043 ph
22 m) ; 6.8+0.4+0.6+0.4 1 B 104 -059 043P
. e l+track "
LeptontJets: Verlex Ta “HH CK (b-tagged) +16 ¥ .
) 9 rif 7.240.4+0.5+0.4 e 5.0 47 5 03 pb
. i s - .
Lepton+Jets: Soft Electron Ti i tau+leptnn ib-tagged)® +1.34+1.20
{20 b g i 7.8+2.4+1.540.5 ot 1325, 1 os 045 pb
i Sti—e '
Lepton+Jote; Soft Muen Tag) Sl ] . .
c{;:lr- :HZ .Go%b i) oft Muon Tag ? 6.74+1.140.9+0.5 ti:l:'l'r.LEls |b-tagged) I | 5.1 J:;E _g. ; 03 pb
MET+Jets: Vertex Ta ] 0.8 r +
e ﬂ:.'ﬁ g 2 6.1:1.2 4280 4 a||]Et51ibtagged. PRD) 45 jg iH w1 pb
g ° 0.4
All-hadronic: Vertex Tag gl 8.3+1.0 +2%40.5 (stat) (sysf) (lumi)
e o S B Mca ., atXiv:0804.2800
el _ . Cacciari ef&l., atXiv.0804.
: i =175 GeV
COF combinpd 2 7.0+0.3+0.4+0.4 Moy W N Kidonakis ind R| Vogt, arXiv:0805 3844
(== ) ﬁ [stat)s|syst): i CTEQSE.6M i
yatkE(lumi} E. Moch and P, Uwer, arXiv.0804.1478
| | | | | | | |
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12

6 (pp->tt) [pb]
Top quark cross section production: 0 =6.8 +/- 0.6 pb
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D@ Run-ll, 0.9 b’

Moch and Uwer

DO l+jets 900 pb™’

68% CL contour
< world average top quark mass
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50 155 160 165 170 175 1B0 185 190
top quark mass (GeV)

M(top)=169.1+6.5 GeV

Assuming that production is
governed by the SM, Top
quark mass can be extracted
comparing the measured cross
section with theory



Events/0.025

t - anti-t forward-backward asymmetry

pp — tt+ X
fg B 145420 Top pairs D@, 0.9 fb” ia) E B 118+20 Top pairs D@, 0.9 fb™ (b)
16 ] 36+11 Wejets = [ 33410 Wejsts
I 2t 3 Multiet 2 I 19+ 3 Multijet
=
* 206 Data >

01 02 03 04 05 06 07 08 09

L

01 02 03 04 05 06 07 08 09

iZ
Events where the top quark is more Events where the anti-top quark is more
forward with respect to the p-beam forward with respect to the p-beam

The SM NLO QCD — A, = 5-10%
First measurement (DO): A, =12 +/-8 %

The measured A is consistent with the MC NLO SM predictions



Mass of the Top Quark (*Preliminary)

oo [GEV/CT]
167.4 £ 11.4
168.4 + 12.8
1645+ 56
178.1+ 8.3
176.1+ 7.3
180.1+ 5.3
1709+ 25
170.3+ 45
186.0 + 115
1740+ 5.2

Measurement
CDF-I dil o
D-1  di-l o
CDF-Il di-I* +
DI-Il  di-I* -
CDF-l 4] ®
DD-1 14 e
CDF-Il l+* 9—
DOl 14" —ot
CDF-l all-
CDF-Il all* fof
CDF-Il Ixy*
Tevatron Run-I/1I* -+-

%0 70

M

top

[GeV/c?]

183.9+15.8

2/ dof = 10.6/10

171.4+ 21

m,~ 170 GeV vs m,~ 5 GeV
m, ~ gold atom

It is the only bare quark.
It decays so quickly that
the strong force does not
confine it.



Best Tevatron Run Il (Preliminary)
-—.—-
All-Jets: CDF +
ot ¢ 176.9 £ 4.2
. ——
Dilepton: CDF +
e 171.2+3.9
: ——
Dilepton: DO +
S 174.4+3.8
-0
Lepton+Jets: CDF +
plon- 1722+ 1.6
—-@-
Lepton+Jets: DO +
plons.X 172.2+1.7
Tevatron B 1724 +1.2
(Run I/Run II, July 2008) ldof = . 9;1 0 E81°/)
| | | I A

150 160 170 180 2190 200
Top Quark Mass (GeV/c)

M(top)=172.4+0.7+1.0 GeV




Single Top Production

s-channel t-channel
0=088x011pb|0c=198+0.25pb

Single top quark production for the first time was observed at DO



CDF and D@ tbh+tgb Cross Section

CDF Decision Trees

| +0.8

27" | 24 57 Pb
|

CDOF Matrix Elements | +0.8

27 b | 27 g7 PP
|

COF Meural Metworks | +0.7

27 I 21 g PP
|

COF Likelihood Funcs. ! +0.0

271 | 20 55 PP
|

CDF Combination ' +0.7

2.2 fb~' preliminary : 22 4, pb

D@ Decision Trees | +1.4

09 .m-l : 4.9 1.4 pb

D@ Matrix Elements ' +16

09" : 48 4 Pb

. |

D@ Bayesian NNs +16

U,g m—l : 44 _1-4 ptl
|

D@ Combination i +13

PRD | AT 43 PP
|
|

I N Kidonakis, PRD 74, 11 (2008) e cev
Z. Sullivan, F'Hl:ﬂI 70, 11 (2004) top
| | |
July 2008 0 5 10

o (pp — th+X, tqgb+X) [pb]

SM - V,,=1.0 (6 quarks)

DO

0.68 < [V, < 1.0

CDF



B - B mixing and oscillations

By =([B>+[B>)/V2=|B,p B, —M,T, Am=M,-M_
B =(|B>-|B>)/\2=|B> B, — M, T, AT =T,_-T,

Matter +—— Antimatter Ifinitially start witha B —

— W _
{/% s,f\, ~ Prob[B](t) = [ exp(-'4t) + exp(-T,t) + 2 exp(-'t) cos(Amt)]
B O\ lu,c,t uet | B 0
Y \ ) ¢ Prob[B](t) = [ exp(-I'1t) + exp(-Tt) - 2 exp(-I't) cos(Amt)]
b

S W A={N[B](t) — N[B](t)}/{N[B](t) + N[B](t)} =cos(Amt)
0.8 1
0.6 ﬂ 0 “ VA \ |
| Prob[BS](t) ‘
0.4

0. 1} 5 2 2.0 3

02} | -0.5 J
' 0.5 1 15 2 2.5 3
Proper Lifetimes Asymmetry A




B.° oscillations

B.-(bs) 1(B))=~1.5pS

B9 — u* D, X,

_ h '
Dy~ — o1, 9—K* K [T_Jdata:+ 1.645 g (stat)

L [ data + 1.645 ¢ (stat. © syst.)

Amplitude

Amg ~ |V, V|2, Amy ~ [V, Vigl?

SM: Am, =21 +5 -4 ps-!
DO: 17 < Amg < 21 ps-
CDF: Am,=17.3 +0.4 - 0.2 ps™’ -4 [ ¢95% CLIimit: 14. Bps

2r
0k _uu..niﬂi IL“HH HH” ” l{'_]ﬂ
2

i Idataﬂﬁ DO Run

“lh.“”

{ fb’

0 5 10

IVio|/|Vis|=0.21 +/- 0.01

This result rules out some versions of the SUSY theory
which predict faster rates of oscillations

15

20

Amg[ps”

25




B.? mixing parameters

B —Jip o

JIy — pry”

b - KK

Time-dependent angular
distributions of p*, u-, K*, K-

, 500¢ 1

3 450 b%,1.1M® . ?atta| Fit
= BY — Jiy ¢ — o

o 400 7F — Prompt Bkg
e

@

/)]

TR v v by b I T I |
51 52 53 54 55 56 57 538

Mass (GeV)

AT (ps™)
o =
w B

- (a) DT, 2.8 fb”
5 m B Jiy o
0.2 AM, = 17.77 ps™
0.1
-0
0.1 — SM
- Al = ixl"smx |cns{¢ }|
) Y ) R T R Ll Ll
2T AE AT 05 0 05

O {reu:lirar;l)'5
SM — ®,=-0.04 +/- 0.01
7(BY) = 1.52 £0.05 (stat) 0.01 (syst) ps
AT = 0.19 £ 0.07 (stat) 7552 (syst) ps~*
CP violating phase:
bs = —0.57T050 (stat) Toos (syst) rad

e Probability of SM 6.6% = ~ 1.8c



First direct observation of the strange b baryon =~

The STANDARD MODEL du M,=6 MeV, M =3 MeV,
sc M_=100 MeV, M_=1.2 GeV,
b t M,=4.4 GeV, M=173 GeV

A, (udb) was observed previously

=, (dsb) - ? —indirect evidence was obtained at the CERN LEP collider
An excess of =" events was observed in jets.

This excess was interpreted asdueto=, — = f v X

The lifetime of =, was estimated to be 1.4 +/- 0.3 ps.

The mass of =~ is expected to be 5.7 — 5.8 GeV

DELPHI 1995, ALEPH 1996, DELPHI 2004.
DO — first direct observation of =, -- Phys. Rev. Lett. 99, 052001 (2007)



=, —JY+=

p JW — prp

= > An
A—-pr
Tc‘ JI¥ (cc) M=3.097 GeV
=" (dss) M=1.315 GeV, 1 =290 ps.
A (uds) M=1.116 GeV, 1 = 263 ps.

MZpT) =~mm
M=T)=~5cm
TE AA)=~5cm




Run 179200, Event 55278820, M(=,) = 5.788 GeV




- D@, 1.3 fb! (a)
400 t right-sign

- —— wrong-sign
300" i

Events/(0.002 GeV)

N
(-
T T ol T T T

100

AT RN TR SR W NN N
3 1.32 1.34 1.36
M(AT) [GeV]

1.28 1

Mass spectrum of ="



Events/(0.05 GeV)

' (a) D@, 1.3 fb™!

0
1 l I

o
1 I 1 1

=
1 [ I I
-

A
" 2.5

6

6 I -
ME;)

.'5 .
GeV]

Mass spectrum of =,



12} DO, 1.3 fb”
101
: e Data
— Fit

Events/(0.05 GeV/c?)

6.2 6:6 7.0
M(Z,) (GeV/c?)

M(,)=5.774 +/- 0.19 GeV

15 coObITHit Hax GOHOM B
3 coObITHS.

Significance - 5.5 .



[ CDF Run Il Preliminary | L~19f"

o E - — T T ]
:?.E Jf vield=17.5£4.3 " E
= E M=(5 792 9+2 4)MeVic -
o 5F 3
=  4F =
~ : -
b ~
[, 3 =
© - :
2 of E
4] n ]
) - _
N I A P [

54 56 5@ 5.0 62

M(J/y =) [Gev/e]

M(=,) = (5,792.9 £ 2.4(stat.) £ 1.7(syst.)) MeV /c?

CDF observes —. Significance is 7.80




First observation of the doubly strange b baryon Q,"
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' DO, 1.3 fb ™

—b
N
o

- { Right-sign
- —— Wrong-sign

Events/(0.005 GeV)
S
|

0
o
I | T T I

(b)

1 | | | | - | | | | | [ | |
?.6 1.65 1.7 1.75

1.8

M(AK) (GeV)

Mass spectrum of Q ~

M(Q") = 1.672 Gev/c?



3 | DO (a)
21 1.3fb""
= _I” Data
2" 1~ Fit
E |
S 10
(11} i ::
8-
6

17.8 £4.9 (stat) £ 0.8 (syst) events
m Mass: 6.165 + 0.010(stat) + 0.013(syst) GeV
L1 1 1 1 1 |

Significance: 5.4c

i (| [ | I | I A | | | 1 |
5.8 6 6.2 64 66 68 7
M(Q) (GeV)

M(Q,") , theory: 5.9 — 6.1 GeV/c?
Mass spectrum of Q.-

probability of background fluctuation - < 7*10-%



Higgs search at DZero

Previous studies — My, > 114 GeV  Indirect evidence — M4, < 180 GeV

| D@ Preliminary. L=1.0-3.000 === Observed Limit
‘:.‘h"l HIUE'& IL ulllﬁmdlum . wessie Expécted Limit
- Expected i.i?-n::

95% CL Limit / o(SM)

Standard Model = 1.0 :

. ".":.::.::i::.::.:::.'"'.”i".'"."'i'"."i"."'.'"'."'."'i'"i"i"'.'"."'i"'."'.'"."'. T T T e
100 110 120 130 140 150 160 170 180 190 200
my (GeV/c?)

Higgs production rate excluded on the 95% C.L.



95% CL Limit/SM

10

Combined D0 and CDF result

Tevatron Run II Preliminary, L=3 b’

Expected
Observed
Tlo
26

| July,30. 2008 ]

] | Ll
155 160 165 170 175

DO+CDF exclude a Higgs boson with a mass of ~170 GeV

at the 95% confidential level.

180 185 190 195 200

my,(GeV/ cz)



W Boson Mass

Constraint on SM Higgs mass is now dominated
by the W mass uncertainty:

Am = 1.2 GeV = AM,, = +9/-8 GeV
AMy, = 25 MeV = AM,, = +17/-13 GeV

CDF Run | ®
80433+ 79
D@ Run | d
80483 + 84 New results expected soon!
-—.—- .
DELPHI 80336 + 67 «  CDF working on 2.4 fb-1 measurement
L3 —— . i -
80270 « 55 D@ working on 1 fb-1 measurement
OPAL ——
80416 = 53
ALEPH ——
80440 + 51
CDF Run Il (prel.) ——
80413 - 48
World Average 2007 -8
80398 + 25
| | | I | |

80100 80200 80300 80400 _ 80500 80600
W Boson Mass {MaWczj



First observation of double Z production

PRL 101, 171803 (2008)

E " D@RunI,1.716' @ 4edam
2.5 ¥ 4pdata
% - [ |signal
= B background
Qo 20
= zzoal

1.5

1 —— ¥
0.5 :

i 1 1 1 1 I L
0 100 200 300 400 500
Four lepton invariant mass (GeV)

pp —2ZZ ZZ — 4e, 4, 2e2u  Observed 3 events, the background being 0.14 events.
Theory: 0 = 1.4 +/- 0.1 pb. The significance is 5.7 o

Experiment DO: o = 1.6 +/- 0.6 pb,

Experiment CDF: 0 =1.4 +/- 0.7 pb.



X(3872) - (cc), (ccqq), (D°D) ?

o™ . -1
© 800-DO X(3872) EEDF Il Preliminary 2.4 b
> - -

Q i

= i

2 600"

9 i o

g | J{ :

© _ = .

T 400_ =

° ¢ [:

c B + ?‘me_

200__ E - 8 m:s T T TR =
B 023 3 31 3z 3;3 N T e
- Y Mml_ (GeVic') 375 380 385 390 395  4.00
0 I TR T TN TN TN N A N MO AN M A TR TR H T M A B B J‘/wnn Mass (GGV/'CZ)
e 07 08 09 ,1
M. . -M. (GeVic)
Hpmm Hou
X(3872) — J/p 11T W(2S) — J/p T X(3872) is not a 4 quark state

M[X(3872)] = 3871.61 +- 0.16 (stat) +- 0.19 (syst) MeV/c2; M[D?] + M[D°*] = 3.871.81


http://www-cdf.fnal.gov/physics/new/bottom/080724.blessed-X-Mass/eps/massX3872.eps

Inclusive jet production

FREL 101, 062001 (2008

> 10" DG Run Il o |yl<04 (x32)
% 1nF 0 0.4<|y[<0.8 (x16)
S 105 m 0.B<ly|«1.2 (x8)
E JF o 1.2<|v|<1.6 (x4}
c:_'_1D a  1.6<|y[<2.0 (x2)
E 10° o 2.0<|y|=2.4
o 1P
10
1
1078 L=0.70 fbo’
‘ID.E Hmnir:':l'?
10°F — NLO pQCD \
10 = +non-perurbative corrections \ \
5 t
10 GTEIDE.EMl P =t =p_ |
B ] | | ] ] |
10 20 60 100 200 300 400 600
p, (GeV]

pQCD - perturbative QCD



DIFFERENTIAL CROSS SECTION (ub/GeV)

107

I'. O6panT

107
102

10°

JlaHHBIE CBUIETEIILCTBYOT

0 6omb1IoM (~50%) BKIIaae

B CEYEHME MHOKECTBEHHBIX
IMAPTOHHBIX B3aUMOACUCTBUMN

*0p (Gev)®°

PacnpeneneHus no monepeuHoMy UMIYJIbCY TUAUPYIOMICH CTPYH IS
OJTHO- , IBaXK/IbI- , TPMIK/IBI- U Y€THIPEK bl HMHKIIO3UBHBIM COOBITHSIM:
(a), (b), (¢) u (d), coorBeTcTBEHHO. I 'NICTOrpaMMBI MOKA3bIBAIOT
pe3ysbTaThl MojaeanpoBanud PY THIA.



b and ¢ quarks in the proton

pp—yY+bhb
S\ B D . . Y y hj‘“y?lIr > 0
3 10k @ Run II]Prehmmary
= £ Liy=10fb my "y <0
Q -
\‘—’ —
s 1EF (30 -e Y :' E’jet
= o % je
Z F . ly, 1<08
e, L ™, Iyl I l <10
= b jel ”
?_ai_wq = n P, > 15 GeV
= - L
Pt |
~ [ e .. N
P =
= 10 2 LFT ‘
C B "
| CTEQ6.6M, uﬂ_}ﬂ,:pf{. '
1 0—3 = NLO pQCD !
10.4 i 11 1 I 11 1 I 11 1 ] 11 1 | 11 1 I 11 1 ] 11 1 | 1
0 20 40 60 80 100 120 140
P, (GeV)

dy'dy™) (pb/GeV)

v
|

d’s / (dp,

10

—h

G

-k
<
n

-
=
w

pp—y+c

E D@ Run IEPreliminary o ySilyT 50
= Linl =1.0fb my Cjt‘ly‘f <0
E (x30) e .
C Y +c jet
- e y <08
= yl <10
- ® 9 p. " >15GeV
E --l— S il
E _—‘\‘_\ i
B ]
L CTEQG.6M.p,  =p] !
L NLOpQCD "

1 1 1 I 1 1 1 I 1 L 1 | 1 1 1 I 1 L | [ 1 1 1 l L 1 l I_I_
0 20 40 60 80 100 120 140

P, (GeV)

Production rate for photons in association with a b quark (left) or a ¢ quark (right)

versus the photon transverse momentum



B—2p

2

“*ED@ Run lla Preliminary _
of Sideband 1  Signal region Sideband 2
5

1
}"'hnck = 0.8

Events/s (MeV/c?)

=
=S

ly s W

. S : 1 | - :
46 48 5 52 54 56 58 6 6.2 64
Invariant mass (u* ) [GeVic']

Nabs =1
Exponential backsrannd

JIMMIOOHHBIN CIIEKTP B 00JIACTH MHBAPUAHTHOM Maccel B.—2p

Br(B, —2p) =5.1 — 0.9%107 95% CL  — 102
(SM - 3#10°9)



Search for excited electrons

IR D@ 1.0 fb”
O 10°:
o -
= 2 B
217"
= -
g 10y
L B
l:
107"
. s U
Leptons and quarks consist of 0 100 200 300
3 fermions or a boson and a fermion ?
m(e,y) [GeV]
DO — no evidence of e* with The distribution of the e,y invariant mass
m[e*] < 800 GeV compared with the SM expectation and

a possible e* signal for m_. = 100 GeV



Search for charged massive “stable” particles
(tau sleptons, gaugino-like charginos, higgsino-like charginos,
candidates for dark matter)
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Ivlass =lEnal Pradicted ithsarved
[ Gel) A coeptanos Background Exents
&) stan
GO0 0064 0001 £0005 309+224+1.0 as
B0 0038 £ 0,001 £ 0,005 26 L0604 1
100 0056 0001 £0004 16£05£03 1
150 0,123 £ 0,002 £ 0.013 1.7+ 0561202 1
200 0,139 £ 0002 £ 0011 1.7£051+ 05 1
250 0,133 £0.002 £0.013 1.7£051+03 1
300 0117 £ 0,002 £ 0.013 194+051+02 2
by ganginc-like chargince
GO0 0032 0001 £0003 2364+19+1.4 24
B0 0024 £ 0,001 £ 0,003 19+£051+03 1
100 0046 £0001 £0004 16£05£03 1
150 0085 £0001 £000% 1.2+£04+£01 1
200 0089 £0001 0007  1.94+05+ 00 1
250 0074 £0001 0007 1.V 05403 1
00 00590001 0007 1.7+£05101 2
() higzsino-like charginos
G0 00200001 £0002 179+£17+£1.1 21
B0 0,024 £ 0,001 £ 0,003 1.6 051+ 03 1
100 0049+ 0001 £0004 16£054£03 1
150 0089 0001 £000% 14£05£01 1
200 0,096 £ 0,001 £ 0.008 1905200 1
250 0,081 £0.001 £ 0.008 1.7£051+03 1
a00 0064 £0001 0007 1.V+£05401 1

No evidence for such particles. 0 < 0.3 —0.04 pb for stau masses 60 — 300 GeV



Search for scalar or vector particles decaying into Zy
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Experimental limits on the production cross section:
M=140GeV-0<3pb, M=600GeV-0=<0.2pb.
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Search for large extra dimensions
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Lower limits on the fundamental mass
scale Mp

pp — g + vy register a photon with p; > 90 GeV and E;_miss > 70 GeV
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pp—WZ)+g W—-ou+v

g — Kaluza-Klein graviton

OT06op: Masias cyMMapHasi SHEPTHs B KaJJOPUMETPE, OOJIBIIION MOTEepEeUHbIN
UMITYJIbC |1 — ME€30HA, 0OJIbIIasi HEJOCTAIOIIAs TOTIEpeYHAast SHEPIUsl.
pp — W(Z) + g modernized generator has been included to Pythia 8.3
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fullyCorrectedJESMU_MET {fullyCorrectedJESMU_MET>50&8Met._met._set<10} htemp

Entries 148
= Mean 125.5
C RMS 116.5
50—
40
B RUN 2B (Data before shutdown)
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MET distribution of the data for p(p) > 15 GeV,
2 E, (calorimeter) < 15 GeV.

In 2009, simulations of the MET spectrum for the signal,
simulations of the background processes.
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