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+ New Electronics, Trig, DAQ

‘ P beam [Beryllium Pipe)
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¢ |Zvertex

X(3872) at DO

* Using 200 pb-! of DATA collected
April 2002 — September 2003, we
look for X(3872) —» Jhy ntn~

e Silicon hit> 1

e num tracks < 100

*pT(Jhy) >4 GeVic

¢ 2.8 <M(ptp) < 3.4 GeV/c?

* pT(m) > 0.4 GeVic

e T'S Within same cone as J/y

e M(n*rn ") > 0.52 GeV/c?

*M(p'w n'r ) -M(p'w) < 1.0
GeV/c?

x (Wpmin

- vertex) < 16
| <35cm

No. of Candidates / 10 MeV/c?
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AM = 0.7684 + 0.0035 (stat) +

0.0039 (sys) GeV/ c¢?
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Properties of X(3872)

: Isolation, n (pseudo-rapidity),
200F pT, and helicity of (n*n°)

100F j

0376405 06 07 08 03 1.0
M(u'un'n) - M(u'u) [GeVie]

% 900¢ DO I;Iun Il Preliminary
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Q l |
= 800 W(23)] 200pb" | Are the production
< 700F Jﬁf??} characteristics similar to the
NN M<10]  (2S)?
> 600f b
IO b Hﬁ]
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X(3872) and y(2S) comparison
DQ Run Il Preliminary
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i Comparison
* Within the current statistical uncertainties, the production of X(3872) has similar

behavior as the y(2S), but an exotic meson could also behave similarly.
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Is X(3872) charmonia?

Ofy

« If the charged analog X*—J/yn'n® was observed, then cc
hypothesis could be ruled out

i+l

 While observing radiative decays X—yyc1 would favor cc
hypothesis

=lri s

 Both of these would require D@ to identify low energy = and y
(work in progress)

<t =B g
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w Measuring Lifetime using B— J/iy X, Jy —»>p

=) Use Jly—p*u for tagging, vertex constraint, p;
determination:
1+1 v Clean signal x Large prompt Jiy

contamination

x Need Pt correction
factor from MC

\ Large statistics
\ Good vertex resolution
v Good momenta resolution

-J40

=

b
ha

D Run 2 Preliminary

[
o

114pb-t

No. Evts/12.5 MeV/c ?
2 o ®

y(2s) Signal = 8.22K events
Mass = 3.668 + 0.002 GeV/c?
o = 0.071 + 0.002 GeV/c?

Jhy Signal = 290.3k events
Mass = 3.0718+0.0002-GeV/c?
o = 0.0741+0.0002 Gel//c?

2 =" -
0:I 11 | 111 | 11 | | 11 | | L1 1 | 111 | 111 | 11 1 | 111 | 11 1
2 22 24 26 28 3 32 34 36 3.8 4
GeV/c’
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B Lifetime from Inclusive B—»>J/y+X

B— J/vy X

2 ndf
A
B
c

3205732

0.3357 £ 0.03737
-0.4953 +0.04039
0.7791 +0.002348

F: correction factor to use the

pT(J/ y) to estimate the momentum
of the B to find proper time.
Obtained from Monte Carlo

JLdt=~114 pb-1

Inclusive B Lifetime\

B

Evts/125um
Q

10

1

Data

Sideband

B Signal

B Signal + background

ct = 468 + 4(stat) £ 14(syst) p m

DY Run Il Preliminary

-0.3

(t)=1.564 + 0.014 ps (PDG)
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(t)=1.562 + 0.013 + 0.045 ps
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Correction factor leads to the major systematic error
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B, Masses (J/y + K%,$,K°)

DO Runll Preliminary, Luminosity=114 pb'1

DO Runll Preliminary, Luminosity=114 pb'1

B, — J/y K (892)° Bs — J/l|f (I)
N= 133+17

o] -

N = 509 = 37 40

200
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100

=i F1E

l:IAI.B 5 5.2 5.4 5.6 5.§° 26 5 5-2 5.4 5.6 5.8
M(J/y K ) GeV/c M(J[ll] q)) GEV/CZ

DO Runll Preliminary, Luminosity=114 pb™

DO Runlil Preliminary, Luminosity = 114 pb'1

B, — Jay K2 B - J/hyw K*F

co N= 157 + 20 el N = 1235 + 52

300

200
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<t =B g

5.6 5.8
M(J/ vy KQ) GeVv/c?
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For CP and Lifetime studies M I e
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B* Lifetime from B*—>J/yK*

| B+mass ct>0.03cm | J‘Ldtz114 pb-l

s i
2 | [ B* Lifetime |
o 60 % D& Run Il Preliminary
5 F m Mean=5.27 + 0.003 (GeV) E | . ?Sa?it.ta
£ 50 G = 47 + 3 (MeV) e’k N e B+ signal
> i h[ b -~ 3t e Background
w [ B" Signal 278 evenis 0
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.H o A,. =495 = 25 um (stat) +29/-37 (syst)

\ 2

N 10 = D Run Il Preliminary
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Mass (GeV/c )
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Fully reconstructed—No Correction Factor!

<1g,.>=1.65+0.083(stat)+0.123(syst) ps
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<t5,>= 1.671%0.018 ps (PDG)
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DO Run Il Preliminary

Similar kKinematics—>Some systematic

DO Run Il Preliminary

Signal

- 105+19

D |. 11

candidate mass, GeV
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! § By > JlyK + Data
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S
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5.1 52 53 5.4 5.5 5.6 5.7 ! I‘

candidate mass, GeV

(N5 ELIL

errors can be cancelled in ratio!

DO Run Il Preliminary

B, > Jyo S P
. s —Total Fit

-~ Signal
Background

; Wy = [
05 0 0.05 0.1 0.15 0.2 0.25

JLdt~114 pbl s o om e gn e o

Tq=1.51*§19 (stat) £ 0.20(syst) ps

15=1.19*312 (stat) £ 0.14(syst) ps

Tgel Tgg=0.79 £ 0.14
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candidate ct, cm

PDG: 1gy = 1.537 + 0.015 ps

PDG: 15, = 1.461 £ 0.057 ps
PDG: 15/ 154 = 0.95 + 0.038
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Large B Semileptonic Sample

® Muon:
® Pt>2GeV/c

® Charged tracks:
® pT>0.7-1 GeV/c
® Secondary Vertex
®|,/oc >4
® cos(0(L,Py))>0.95

400

200

o

O Runil Preliminary, Luminosity = 47 ph"

| Correlations mostly du
to B

B —u X
145077 D — T
422468 DT —gp n”

+ [T

] woen

1.8 z 2.2
Mg ) Gewict

DO Run Il Preliminary, Luminosity = 43 pb™’

. B ->ubD’X
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B Lifetime from Semileptonic Decays B — D%uX

JLdt~12 pb- We are able to measure Lifetime

-

-
&
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 B->D"u X Lifetime |

e DU data

e ct = Ly MK/Pt .

— Background

s

Qo
w

]

ct(B) = 438 + 25 um (stat)
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D& Run Il Preliminary

K=Ptp,,/Ptg (from MC)

Events/(0.0085 cm)
[=]
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TTT

15 =1.460 £ 0.083 (stat) ps

| | 11l | 11| ‘ 11 | | 11 1111
0 01 02 03 04 05
ct [cm]

AL PN | O Y T R
-0.3 -0.2 -041

-
o

15 =1.564 *+ 0.014 ps (PDG)
We will use this for mixing studies

<t =B
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* In order to study B, mixing we will need
e final state reconstruction
e ability to measure B decay lengths
e the ability to tag the flavor of the B at production
and decay.

Mixing: Flavor tagging

* We can use flavor-specific decays to get the flavor
of the B at decay. To get the flavor of the B at
production we use three methods:

- Soft-lepton tags

- Jet Charge tag

- Same Side tagging

—'
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* \WWe can test these tools using our B* data sample
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Flavour Tagging results

D@ Runll Preliminary

Method Efficiency Dilution Tagging
Power
Based on
B+ Signal 2
£ D |D%(%)
Soft Muon 5% 57% 16 ill
Jet Charge 47% 27% 33i17
Same Side 79% 26% 55+2.0

Bill Lee
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notag

Muon DATA,
we will also
use electrons

Performance with B%B. is under study
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Search for B —» pw

L= “E
— o ——— SM: Br(BS —> H+H_) —
_E P Dimuon spectrum 3.7 x 109
I*I E 1-5&[-}; SM signal < 10°)

il wom - L"" / s Some SUSY tan(B) models
_ oz < — ~~-___ can enhance the signal.
h o — Hu:-:m% _— S 1 =
miml || di~100 pbl

I 55 E_ DO Runll Preliminary No. Candidates: 3

- Expected bkg: 3.4

h 3:_

- > 2.55— Signal

l NO = = Region

KA Excess ¢ ‘E l

) Seen. o e

'I_ %5 — ~ 65 ' ; B a—
o L W Mass [GeV]

*

Br(B > pu'n) <1.6 x 10° at 90% CL
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Summary

. D@ has observed the X(3872) particle In

200 pbtdata

We have reprocessed ~ 200 pb of data to
better improve our analyses.

DO will be able to study B, mixing
Tevatron is performing well.

- DO recorded 9.4 pb last week.
Lots of data.

Many more interesting results coming very
soon!
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