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Tevatron GUTENRERG;,

0 - Highest Luminosity at DQ:
R 1.6-10%2 cm-2s"

1.96 TeV

Recorded Luminosity:
BOOSIEN 1.04 fo-!

Delivered Luminosity:
1.24 tb-1

Integrated Luminosity
, per Experiment:

Main Injector ~2 fb1 until 2006

& Recycler f o ~8 fb-1 until 2009

p source -

— T
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D@ Detector

GUTENRERG

Muon system:
Coverage: n|<2
Good shielding
2T Toroid Field

Tracking system:
Coverage: [n|<3.2
2T Solenoid Field

| ’lll lllllllllllllllllllllllllllllllllllllllllll '
i Eil ={ 'l ul ‘o‘ E . I|lﬂ ||=}f' :
ol Muon Scintillators i Preshower -
— - . -
5 L Solenoid .
| - = f_.»’ o 11;2.5“
: - — el -~
B! (] I H h— :] _______________ (et] N
0 j E 3
| = ———
- 3\ 7‘- \\\ \\ :
i L 4 i !
e : \ ( >§ \
i -SMT H-disks SMT F-disksSMT be}rrbls
% = illll,ill!!lllIllllillll!li!!
E L & g p [ ol ¥ e B b g2l B L r‘.ItE S a1 5 w0 o i r
-3 A il 5 MFssssssssssssEssESsEEsEESEEESEEEEEEEEEEEEEEEEEEEEES
09 nov 2005 Flavour in the era of the LHC , Cano Ay 3



Muon triggers GUTENRERG,,

* single inclusive muons,
In|<2.0, p>3,4,5 GeV

= Muon + track match at Level 1 and a
muon at Level 2
» Unbiased; prescaled or turned off

depending on inst. Lumi.
= At Level 3 also invariant mass track
selections (imply impact parameter bias)

* Dimuons
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w Motivation GUTENRERG,

Tevatron currently only place to study B, Meson

* SM predicts a Am#0 and AT .#0

— O\, |RO
1By) =7 (IB)+ |E>) _ Amg=m,-m, ~2-M,,| ¢=arg[_ 12]
B)=L(B)-[B)) Al =T-T,=2,| cosg ot

* Am,/Am, constrain unitarity triangle

~ 2 0.7 v [ ¢ 00 ¢ ¢ A -
Am, ‘th‘ 06 by sin2p [ B, Mixing | B, &B, s el
ST B Factories 7} . ____Mixing 1| EPS 2005 3
larger uncertainties! 05 F ™~ -
0.4 f
2 2 = -
‘ ‘ : Am, Mg BBQ g, ‘Vts‘ 03
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w Motivation GUTENRERG.

» Expectation for lifetime difference AI' /T (with
experimental input)

AT, /T.=0.12+0.05

A .Lenzhep —phy / 0412007

 Discrepancies to SM Expectation — new physics

» decay Bs — uu : example indirect

_ Standard Model Predictions
search for New physics

= FCNC process — highly suppressed BBy — (1) B{B]— (71

in SM f=e (2402034 x107% (815+1.20) x 107
= Observing the decay would indicate /=, @m<014) x10°"  (342£0.54) x 107
new physics (SUSY, MSSM, etc) f=r (200=041) % 10°% (086 155) % 10-7
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B-physics program at D@ uTENgEAG,,

 Reconstruction of A, in semileptonic Decays

 Reconstruction of B,.—ubDX decays

* Reconstruction of B Hadron Signals at DO

* Evidence of B(—D,(2536)uvX

* Observation of the B, Meson and study of ist properties

* Study of exited B Mesons (B**)

* A high statistics measurement of the B lifetime

* Observation of B.—y(2s)d and a measurement of B(B,.—»>wy(2s)d ))/B( Bi—w(2s)0 )
» Search for B;—upu rare decays

* FCNC charm decays and Observation of D, —>on—mup

* B, mixing with B, -D,uX, D.—¢r and opposite-side flavor tagging

* B, mixing with B, ->D,uX, D,.—K*K and opposite-side flavor tagging

* Flavor oscillations in By Mesons with 3 combined Taggers

» Measurement of upsilon differential cross section

- Measurement of the ratio B* and B meson lifetimes

* Measurement of the Ab lifetime in the decay J/wA decays

« Measurement of the B lifetime in the exclusive decay channel B.—J/y¢

« Measurement of the lifetime difference in the B, system

* Measurement of the semileptonic branching fractions of B mesons to narrow D** states
» Observation and Properties of the X(3872) Decayoing to J/yrn*m
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GUTENRERG

= AL /T
= B, Mixing
" Bi—up
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AT, Analysis GUTENRRAG

* Reconstruct B, —» J/ly ¢
|—>K +}.S—

+

* the polarisation state of the vector mesons in the final states are different
for CP eigenstates
« Simultaneous fit to

> 450 : -
2 DO 5 100l 526 < M(B) <5.42GeV ¢ Data DO E | 526<M(B)<542GeV  « Data D@
4005 . * Data = 1001 T atal o, B, = Jdiyo —
S aenf B = Jyo —Total Fit g [ Sekles oal Fit 2 10°L s . Total Fit
S 3500 A — : ' .
o 35“5 : --- Prompt Bkg. 2 el B: =Jdyo Total Signal '; S B Total Signal
9 300F ~—Non-promptBkg., § F CP-even 210 F e CP-ayven
S f = CP-0dd i
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AT'y/T' Results
|E 1'25— with WA constraint (16 stat.)
L 1.0:— ----- - D@ default 16 stat. * DO
< D.B: CDF
06~~~ |
0'4:_theur. 16 band :
0.2 \,
0.0 P A
goE T Flav. Spec.
| | | 'ul'U’A t1c
0.4 0.037 0.0397 0.0425 0.0452 0.048
cT(cm)
ST WO I SO AT KA S At G Srar i MG W S ararel Ararar
1.15 1.2 1.25 1.3 1.35 1.4 1.45 1.5 1.55 1.6
T(ps)
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GUTENRERG

D@ : 450pb-"

AT 0n
?:0-24 e

_ - 013
T=139",; ps

With F.S. Al 10.14
— =\ 5 -
Constraint T 023015

7=1.39+0.06 ps
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w Prospects AI'/T GUTENBERG;.

* Analysis improvement
= Fit all 3 angles in transversity, not only 1 angle
= update silicon Layer O
= extrapolate forwards to higher luminositiy
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09 nov 2005

= AT’ /T
= B, Mixing
" Bi—up
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Semileptonic decays:
(trigger on ) t

reconstructed
side

N

opposite . (i
. AN

side S W

b —hadron/,xQ\

3. b-hadron )

I+
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GUTENRERG

Signal selection:
DI — o(K'K™)z*
D — K (K77 K*

— 34k Candidates

Proper decay time:

L.,
CT=mMmg
P (B)
P.(B) =P:(Du) K
o, =150fs

Flavor at time of production
(Flavor tagging):

* lepton charge

» secondary vertex Jet charge

eD?=(1.9440.14+0.09)%
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D@ B, Mixing Limit

GUTENRERG

Limit for both channels

® very large semileptonically

decaying sample (~34k) in 610pb-"

T L EKem CIIH
¢ after flavour tagging (~4.2k) s } wtac1o !
- 4 il leds o 1]
. - | a=1l645c i i
o~ 1 D@ Run Il Preliminary 3 =3 Eui.gsammm} A
%08l - ‘| o 95% CLlimit 7.3ps” _ it
€ ggi Bg =D, uw'v 2 H--® sensitivity 0.5ps™ |/ 11 11[*H
£ 0.6 - : STEA S RE
%0.4; dI)TE . C ﬁ/’ ““I“\ww" i
< 0 2: T - 'f-" 1] u““ ]
e --++H-+.! I . J .!.““ -
'0 C T I " 0 C Tt || i
AL . L l‘'‘'\,.\_F'_,_..---""""------—l—""“-q._h H
0.‘: il L] B I
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Prospects Am, GUTENRERG,

* more data
Amg sensitivity
* General Analysis improvements _ , Hadronic Mode. B~ b
= hadronic channel, other semileptonic 5
channels
= Event-by-event fit, not binned
likelihood
» improved flavour tagging

Integrated Lumi for Observation at 3o [pb~

* Upgrades A '+ 50 Hz
. . 500f _ - 'g Upgrade
= layer O silicon, improved vertex | T et
reSOIUtlon 10 12 14 1? 18 20 22 24 26=2A8m380[p8_1]

From global fits (hep-ph/0406184)

= | 3 bandwidth 50Hz to 100Hz
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= B, Mixing
= AT,
" B—oup
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w Search for rare decay By — L GUTENRRAS:

— Signal
— background
. - 107 o, 107
=" : o
Y £ MI“M
- < <
10-3 103
1D'd;' |
om0 e
0 1 2 3 02 04 06 08 1 0 20 40 60 80
Pointing angle [rad| Isolation Decay length significance
‘ . ’ . . L] ]
* ‘blind’ analysis with 300 pb- o o"%%.%
. . . . ® oo @ .‘J
* Signal selection was optimized v * jee %y oes |
: . o ®
with random grid search et
@ L e O o0

@ Background @ Signal
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w Search for rare decay By — L GUTENRRAS:

2

..; :g; Signal region

TRV

= 15| sideband 1 Sideband 2
v, 10

Z 08"

S 0.6-

= 0.4

= 0.2

0: 1 O PO Y N IS BT Y

46 48 5 52 54 56 58 6 6.2
Invariant mass (u* )[GeWc ]

* After selection 4.3+1.2 background events were
expected and 4 events were found in the signal region

» Calculate BR Limit using the B*—J/ywK* as normalisation
channel

—> B(B,— ) <3.7-107(3.0- 1077) at 95% (90%) C.L.
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Prospects B, —uu GUTENRERG,;

* Based on DU results at
~300pb-1

 Scale to higher luminositiy

—

 Bands indicate 10% variation
i of events

0
—
X
3
=
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=
E
g
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#
=

Run II integrated Luminosity [flil]
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w Summary GUTENRERG

* Currently Tevatron is the best place to study B, Meson
* Presented three preliminary results (only fraction of B-physics
program at DJ )

» Lifetime difference AI'J/T

with more statistics error Ars ~02 40.28
will be reduced by a = 7-0.38

factor ~10

S

» Mass difference Am, (only semileptonic)

With improved analysis, upgrades > "
and more data push sensitivity Amg > 7.3ps (CL95%)
above the SM expectation

* rare decay B,—uu

Not sensitiv for SM BB, - x'17)<3.7-107(3.0-107)
Prediction, but maybe for at 95%(90%) CL

new physics
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GUTENRERG

Backup
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w Transversity GUTENRERG.

The Bs — JIy(u'w) 6(K'K') channel can be
parameterised by three angles cos O = transversity

> Azimuthal (¢) and polar angle (6) wrt proton beam of the
L+ in the Jhy rest frame

2 Polar angle (y) wrt Jiy of K™ in ¢ rest frame

[}

( meson rest frame
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Combined Likelihood

D@ Run II preliminary

600

400

200

i

o

T i

The following discriminating variables were used:

o Helicity angle, defined as the angle between the D; and K; momenta in the (K, Kj) center of mass system;

+ Tsolation, computed as Iso = p"(uD;)/(p"*(uDs) + Y pi*

2
Iogmy

GUTENRERG

o Set of discriminating variables
x; constructed for each event

¢ Cut on combined variable,
product of likelihood ratios
(PDF for background

and PDF for signal):

y= Hy“ e

PDF’ PDE; (%))
PDFb (x.)

). The sum Y pi° was taken over all charged

particles in the cone \/(A¢)? + (An)? < 0.5, where An and A¢ are the pseudorapidity and the azimuthal angle
with respect to the (uD;) divection. The p, K3, Ky and 7 were not included in the sum;

¢ pr(K1K);

o Invariant mass, M (uD;);
o 2 of the D vertex fit;

o M(ELK;).

09 nov 2005

For D, — ¢n

KK
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Proper decay length GUTENRERG,;

e Measure decay length in x-y plane (and error from track parameter
errors), need boost, but due to escaping neutrino,
can only reconstuct partially:

_ 2
XM= (ny- Py )/(p?“”) my K=p>*Ipy ety =x"K

5

Measured visible proper "K Factor" Measured
decay length, VPDL Proper Decay Length
S MC, et T i D@ Run Il Preliminary
decay mode 8 s0oF
700
 Also takes into s00F-
account other s00E-
missing particles a00F-
300%— .
B, — D; D} X 0 :
L uwv X "’05— .
8; 04 05 06 07 08 09

T4 12 13
P(uDg)/p+(B)
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K*K data sample GUTENRERG,

untagged tagged
610 pb™’ D@ Run Il Preliminary 610 pb
‘r; r t‘.—‘ n
; Wo-oc| T
[=1 a
= 5000 = 500
= o ] D™ — KOK-
£ 4000 ]
2 o
. E 400
3000 B K
L K n
2000 !
200+ NDJ= ' T
1000 N(D,)=18780:782 | 2247 = 316
o : : 0
18 148 2 21 a2 18 1.8 2 21 22

P
Mass . (GeVic) Mass,,,_ (GeVic)
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Limits ¢r, K*K GUTENGERS,

Limit only for

+ *IKET W
+ .
D! - ¢(K'K )zt D, - K (K77 K
D@ Run Il Prefiminary Ldt-610pb” £ 10 D@ Run Il Preliminary
b 35 idataih:s - = Idataﬂcr
£ “El__jdata = 1.645 o (stat) £ | [Jjdata=1.645c (stat)
E—E;_-datat1'545cr: ] [ldata:1.645c
= =
— :,-r-'i" S o . 'ifﬂr"
O-4-§4- -]- O I B b (B S BE B S O B . —_— g X
- — A A \,__\ o=t -¥Fg=5 51 - - 2 -F-K-
e SR ey
- B,—D,uv, D,—¢¢ R ! Tl
2 : e 1 Bg—=Dauv, D,—K'K ﬂ
3F_ #95% CL limit: 6.9 ps’ S x‘\\___,r—-
[ -1
F ~e-—-senshtivity:78ps +95% CL limit: 4.9 ps’ \
B S w— 8 10 12 14 16 18 %ﬂ 1 --e--sensitivity: 7.4 ps’1
ﬁmsips} 10— 7 7T ¥ 7 T T T
0 3 10 15 20
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w Disciminating variables B.— UL GUTENERG,,

* Opening angle between the vertex direction and
the muon pair "Pointing consistency”

o Decay length signifcance (Lyy/6(Lyy))
o [solation of the B candiate

PB,

pR.+ ), D

allTracksAR<1

[‘E‘it'l —

with  AR=/(Ad)2 4+ (Ap)2 <1
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