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But also:

« high track multiplicity <= good muon identification with wide
environment acceptance in DG — highly selective triggers
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FCNC B and D decays

- FCNC processes have very low rate in S.M., whereas many Beyond S.M.
theories predict enhancements

— sensitivity tfo new physics.

- Some scenarios predict deviation from S.M. only in the up quark sector

— motivate the study of FCNC charm decays.

* Run IT results by D@ on rare B and D mesons decays with two p in the
final state:

* B — u*pu ¢ not presented in this talk cf. PR D74, 031107 (2006)

- BSO — u-l- u_
S.M. theory: B(BO—p*u-) = (3.42 £+ 0.54)10°  A.J. Buras, PL B566, 115 (2003)
*D* > ptunt (short distance contribution)
—v

S.M. theory: B(D*—u*un*) = 9.410° s Fajfer et. a/, PR D64, 114009 (2001)
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B2 — ut u observed events

- sequential criteria + likelihood discriminant | D@ Run lla Preliminary
—— Signal MC
Data
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- optimized cut on LHR.
* blinded signal box 5

- D@ Run lla Preliminary
- Sideband 1  Signalregion Sideband 2

- expected background from extrapolation of
sidebands data

1.3 fb-!

Events/5 (MeV/c?)
a —h ; N

0.8 + 0.2 expected background 046 48 5 57 53 56 55 6 67 64
Run IIa % 2°ED@ Run Iib Preliminary _
1 observed event S of Sideband 1  Signal region  Sideband 2
1.5 + 0.3 expected background §1-5§‘ 0.7 fb-!
Run IIb 2 1
2 observed events S st
= TR
026 48 5 52 54 56 58 6 62 64

Invariant mass (u* @) [GeV!cz]
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B(BL — pt ) limit

- selected events compatible with background only — limit extraction

» B(B4—p*) conservatively neglected (suppression factor |V.4/Vic|? w.r.t. B9)

- normalization to B* —» J/y K*
4 \

same kind of selection (some syst. %600_[)@ Run Il Pre||m|nary 2 fb’
cancellation) + high stat.: 2500 5 Jhy K* —Run II
=400 N,, = 1781:54+20 RunIIz
NBO—pp) g, b—B"  ggp e - 178154 Mo
B(BSO_)HH) ~ ( - MM) pupk 5 ,23005 NB+ = 440+25+5
L) =
X B(B*—J/yK*) x B(J/y— pp) 51008
¥ 05 51 52 53 54 55 56

Invariant mass (u* @ K*) [GeV/c®
- Bayesian limit: (wp K9 [ ]

BB, —p*u-) < 7.5-108 @90 % C.L.
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D+ — IJ'+ u- Tc-l-

Step 1: Search for D*y — ¢ n* — n*u*p-

* First observation of D.* — ¢n* with ¢—p ;I B II‘)ﬁ,Illﬁlfi)'I‘j
* First evidence of D* — ¢n* with ¢—pu (4.10) . O
% i
+ + + + + + -+ E 200-
n(D*) f'cp S & BD*—¢n* — p'pn S _
n(Ds) fip f'p & B(DS—on")XB(9— pnw) 2
/‘ Z 100
because no short
reconstruction efficiency ~ distance contribution T
for prompt and B—D: 140 165 190 215 240
2 il G V, 2
8+ - f+p 8+promp1- + (1_f+p)8+B_>D m(TE “’ ll )( ev/C )
o> B(D*— ¢n* — p'p = (1.8 = 0.5 (stat.) 0.6 + (syst.))-10-¢

in good agreement with other measurements (cLEO, BaBar) and with B(D*—¢r*)xB(d— pw)
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D+ — IJ'+ u- Tc-l-

- Step 2: Search for continuum production D* — w*p*u-

. . £ | ——
by looking for an excess of D* candidates - DG. 1.3 b |
with M(u*un-) # M¢ and re-optimized cuts - 1
~ -
15 < 10000
LN SO NN O © : JIELERE T E LT B T L
- . DO,1.3fb" 2
o ' ' g |
S b o - 2 50001 .
> 10 - . :
s P _
=
ol
: PP RIS USRI
2 5 040 065 090 115 140
5 m(u') (GeV/e?)
* Result normalized to D* — ¢=* (to avoid

T T TR uncertainties on D* production rates w.r.t. D.*)
m(Jt+u+].l_) (GeV/cz)

19 observed events

25.8 + 4.6 expected background . .
(sidebands extrapolation) B(D*— prpnt) < 3.9-10 90% C.L.

- Observed events compatible with bkg only

- Bayesian limit extracted:

PANIC 08 I. Ripp-Baudot



B.* properties

- observation at LEP and Tevatron Run I.

* two heavy quarks, that can each decay via W:

b as spectator c as spectator <

8. | I o4
c W S ¢ -
o 8o o B0 2 or @v i
(unseen) . \
mass measurement lifetime
(no missing particles) measurement
(high stat.)

= predicted lifetime ~ 1/3 of other B-mesons (the shortest).
theory predictions: 0.47 ps — 0.59 ps

= interesting QCD laboratory
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B.* lifetime

B + J'/ *V — utututv i
: v ks Elgg? DO 1.3fb" — Total
* Missing v — lifetime not measured but & 140f
rather Visible Proper Decay Length: 951202
1 / § ook
VPDL C—KT with L, = cx — PIZv ) &

Mg, K

correction factor / 02 # L T
3 4 5 6 7 8 9 10
* Background dominated. Signal established M(J/yp) [GeV]

from M(Jy/p) fit after L,, requirement and

sample composition obtained . E ol 00 13"  — Total Fit
: : ' — Signal
* MC and data samples of signal and S g J;ffflamc
background used to model mass and decay 2k Jhy SB+pt
) T | [ Prompt
length templates 8 0 NN STk

- Lifetime extracted from a simultaneous 10L B

mass+decay length likelihood fit.

X1y I
1(B.t) = 0.448 ‘:g-g;’i (stat.) 1003005 0 005 01 045 02 025 03

VPDL [cm]
881 + 80 (stat) B_*
+ 0.032 (syst.) ps
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+
B.* mass
B, >J/y n* ->p p n* ~ o
© F P
S - DO, 1.3 fb
- Selection criteria: 3 BE e
1) controlled with B* — J/y K" in data f, 30
2) further optimized with simulated B.* =~ I o5F
+ Result of an unbinned maximum 2 20
likelihood fit: D Jsb | T T
A ay +
54 + 12 fully reconstructed BC*/ LU 3 ¥
(significance 5.2c) 5 — o ++ ,HHL a3
%6 58 6 62 64 6§ 68 7 7.2

M(B.*) = 6300 + 14 (stat.) M(upr) [GeV/c?]
+ 5 (syst.) MeV/c?

PRL 101:012001 (2008)

* Various theoretical predictions, the most recent one: M(Bt) = 6304 + 12 18 MeV/c?
I.F. Allison et a/, PRL 94:172001 (2005)

» This sample (+ increased stat.) may be now used to study branching ratios.
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Conclusion

* Rare B and D decays studies:
- complement direct searches for new phenomena.

- D@ observe no evidence for new physics and set limits that are
among the most stringent to date.

Any signal at Tevatron before the end of the Run IT would be an
evidence of new physics.

» Very good performance from the Tevatron:
- up to 2 fb! analysed in the measurements shown here.
- more than 4.5 fb-! already stored.

Some analyses still limited by stat, and statistics also allows
systematics improvements.

= further significant reduction of theoretical parameter space
can be expected as more date are included.
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