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FLAVOR MATTERS

d Generic new couplings could introduce new sources of flavor/CP violation.

J If NP scale above LHC reach: flavor might be the only way to probe it...

Will focus on latest searches for NP through flavor at the TEVATRON.

ALL NEW RESULTS
for Winter 2012

CDF CPV IN CHARM W/ FULL RUN Il DATASET
CDF SEARCH FOR B—UM w/ FuLL RUN Il DATASET

CDF CPV IN Bs MIXING W/ FUuLL RUN Il DATASET
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CPV IN CHARM
P




CP VIOLATION IN CHARM

Probe the up-quark sector.
Direct CPV >1% level suggestive of NP.

1 — )\2/2 A AX(p — in)

AN?

CDF 2011: trigger on displaced tracks - huge —\ 1 — )\2/2
charm samples and unprecedented sensitivity in
Acp(D°—K*K") = (-0.24 £0.22 + 0.10)%
Aop(D°—rtn) = (+0.22 £0.24 £ 0.11)%

PRD85, 012009 (2012)

AN(1=p—in) —AN? 1

3 CDF Run I Preliminarny dt =5.94 fb™

|

x10

AAcp=Aqp(D—KK) — Ap(D*—ntn)
maximally sensitive to NP

Experimentally convenient:
instrumental asymmetries cancel.

Candidates per 6 MeV/c?
S
o
o

A

. . . 1000
First evidence of CPV in charm from LHCb - VU
AA,=(-0.82 +021 +0.11)%, 8.50 from zero. *
arxiv1112.0938 o L ‘
15 2.0

Invariant *7-mass [GeV/c?]

Independent confirmation crucial to establish it.
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NEW AA_. wiTH FULL RUN Il DATASET

Optimize off-line selection for A A,
v loosen selection requirements (no D° L.P. cut) w.r.t. 5.9 fb! analysis:

no need of D° —RKm.
v about double signal events.

D¢ flavor through D* —D°x
v’ soft pion induce O(1%) artificial asymmetries.
Cancel detector effects by differences of raw asymmetries:

AAep = (A(K'K) + O4R,) - (A(n*m) + )

x10° | x1|03|

N I I T T T I T T T N T
(] >+ 0 LT\ ) R
S L N(D** = D° (= K*K) ni?) = 590874 = 1265 - S I N(D*_>Dd(_>KK) - 619011 2 1311-
© I w2Indf = 394/299 | © »2/ndf = 394/299
= = i T
S 40 . S 40F .
o - 0  Data (9.7 fb') o L 0 - Data (9.7 fo'") -
2 D | 8 D !
Ji - — Fit 3 - — Fit ]
© . ©
e - . Multibody D decays - 3 - Multibody D decays -
©
g 20r - Random pi c 20 - - —
ol pions Random pions
O I 8 I P
05005 2.01 2.015 2.02 05%005 2.01 2.015 202

Invariant D’z -mass [GeV/c?] Invariant D%z -mass [GeV/c?]



q,‘ﬂ/ AA

e/ /

CHARMI(ING) RESULT

[%e]

dir
CP

AA

No CP violation

P-value = 8.04x10°

I | I
: AA ., CDF
- = AA_, BABAR']
NI AAcp Belle
~ Ml AA, LHCb
- 2\ A BABAR
7 i ApBelle
722 AL LHCb

IIIII

Tz

GO s i

N S S S
2-dim 68.27% CL 2\ 0000
— e 2-dim 95.45% CL %;/2 —
------------- 2-dim 99.73% CL %//Z
[ —e— 1-dim68.27%CL %% ]
! | ! ! , g%% ! | !
-2 0] 2
ind 1
ACP O/ O_

o = (-0.62 £ 0.21(stat) + 0.10(sys0)%

CDF Note 10784

Confirm LHCb result
AAp=(-0.82 £ 0.21 + 0.11)%

When combining a la HFAG
No CPV point 1s at
~4Q0 from zero

dir
ind —
ACP —

(-0.67 £ 0.16)%
(-0.02 £ 0.22)%






B—HH

SM rates well understood
BR(BS—ptu)=(3.240.2)x10*, BR(B*—p*u )=(1.01£0.1)x 1071

[mportant constraint for BSM building.

Long history of Tevatron searches brought down over orders
of magnitude the upper limit to the 10 range.

Until last summer...

August 2011

CDF 7 fb .

arXiv:1107.2304 N
PRL107, 191801 (2011)
LHCb 337 pb '

LHCb-CONF-2011-37

PLB 708, 55 (2012)

, CMS 1.14 fb™"

* arXiv:1107.5834

PRL107, 191802 (2011)
CMS+LHCb

LHCb-CONF-2011-47, CMS-PAS-BPH-19

SM Prediction

(68% CL region)

0 10

20

30 40

BF(B,—p*u)x 10° @ 95% CL

[nteresting ~2.5 0 deviation from

bkg observed by CDF in 7 tb™!.

Compatible with other experiments
and SM.

NEW

~CDF update the analysis with whole
Run II sample (10 tb™!, +30% data)
while keeping the analysis unchanged.

50 No improvement with BDT.
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THE ANALYSIS

Clean signature
v’ Trigger on 2 muons with
pr > 1.5-2 Gev/c

Challenge: reject 10° larger background
while keeping the signal efficiency high.

v" Optimized NN classifier separates S from
B. Use of 14 discriminanting variables.

Combinatorial bkg predicted from mass
sideband (dominant) and fake rates for
B—h"h". Checked on many control samples.

Rate determined using Bt—=J/ Y K* as
reference.

Candidates

Candidates
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CDF Il Preliminary 9.7 fb ™
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B —UtU REsuLT

Divide signal region in NN bins N EW
Dafa\ﬂi(ﬁ 0.70 <v, <0.97 | 0.97 <v, <0.987 0.987 < v, < 0.995 v, >0.995 [
% - [ Central-

o + + 0 :
= daaal B —pu'u i
D ] e - Central
Background—=—3» - L
& j x 0.2 AT
g 0 : 1 1 I T L1 1 "\}\\ 1\\ 1 SN DN -_
o JCF 070<v, <007 [ 097<v, <0987 0.987 <v,, < 0.995 v, >0.995 [
D 10+ + =
Background ___fté’____j,\\\\ \»{;}c\ peckgenna 1 Central-
systematic § ST + :l:‘{_ . Forward
L T L L
0 1. 11 I T 1 L DY s 8 SOOI
5231 5279 5327 5231 5279 5327 5231 5279 5327 5231 5279 5327

m,, (MeV/c?)

Observed limit < 4.6 X107 (Expected 4.2x107). Consistent with SM.
p-value for background-only hypothesis 1s 41%.

B°—p " important analysis benchmark for B '—p*u

10



B MU REsSuLT

N EW
1CC 070<v, <097 | 097<v, <0987 0.987 < v, < 0.995 v, >0.995

::ig{!i"h} Blopw |
] NEY i
] X0 i_‘\ 4’ 4" | i ‘ :
’ 1 1 1 1 1 1 1 1 1 NN -_

—y
o

| I
1

o
|

Candidates per 24 MeV/c?

]CF 070<v, <097 | 097<v, <0987 0.987 <v, < 0.995 v, > 0.995
10 -
| Background
N AR L
| . +Signal (SMx4.1) [
54 =
X

5322 5370 5418 5322 5370 5418 5322 5370 5418 5322 5370 5418

m,, (MeV/c?)

0.8 x109< BR(B,—pp) <3.4x10® @95% C.L. [ BR=(1.3"%% ) X10® ]
Bkg+SM p-value 7.1%. Bkg-only p-value 0.94%

Summer deviation not reinforced by new data, but still >20 for bkg-only hypothesis.
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AS OF LAST WEEK
Getting extremely interesting... nearing the sensitivity to see the first signal!

March 2012
|

| | | | | |
DO 6 fb™
PLB 693 (2010) 539

CDF 7 fb’

PRL 107 (2011) 191801

CDF 10 fb’

www-cdf.fnal.gov/physics/new/bottom/120209.bmumu10fb/

ATLAS 2.4 fb"

ATLAS-CONF-2012-010

CMS 4.9 fb™

CMS PAS BPH-11-020

LHCb 1 fb™

LHCb-PAPER-2012-007

SM Prediction

(68% CL region)

0 20 40
BF(B_—u*u)x 10° @ 95% CL
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SEARCH FOR NP IN



SEARCH FOR NP IN Bs MIXING

S
N

A
A

B, mixing phenomenology can be
significantly altered by NP.

Q
S

Y

2011 DO: ~4.0 deviation from SM in B
semileptonic asymmetry.

70.02
Independent cross-check 1s crucial.
0 @ Constrain BSM physics through
* CP-violating mixing phase largely

« Standard Model
-0.02| || B Factory W.A.

suppressed in SM
« B!- B! decay difference

| D@ B —-uDX
B Do A
oid D@ A% 95% C.L. Indeed: dssl ~ (A /‘S JA m, ) tan ¢S
D@, 9.0 fb! \/
20.04 20.02 0 0.02 ﬂgw CDF updates measurements with

ay — full Run II data.
PRD 84, 052007 (2011)
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STRATEGY

CDF Run Il Preliminary L =9.6 fb

- ~11000 |
“signal events

Exploit interference between B'—J/¢ ¢ decays w/ % °%
and w/o flavor oscillations. 2 700
= 600;

v low p; dimuon trigger. Off-line optimized NN 10:)500
selection @CDF; BDT/square cuts @D@. % 400}

o ¢

v joint fit to mass, production flavor, decay-time, 5300
decay-angles % ?ZZ

@) I

Look at other B (€D*~1.4%)
+

Look at K in fragmentation
with B, (€D*~3%)
\_ /

/" Bs

Opposite Side

| | ‘ | | |
5.3

Jhp KK Mass [GeV/c?]

| | | | ‘ | | | |
5.35 5.4

-

Trace the time-
evolution and fast

+

B, oscillations

.

Disentangle
CP-even/CP-odd

final state

Include J/ ¥ KK S-wave

contribution

\

s
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¢, in [-0.60, 0.12 ] rad @ 68% C.L.

MIXING PHASE BOUNDS

Both experiments consistent with SM (< 10).

CDF Run Il Preliminary L= 9.6 fb™

68% CL
95% CL
SM expectation’
Symmetry line
I Mixing Induced CP Violation®

lllIlIlIlllI

- NEW —
i — i
i " A Lenz and U. Nierste, arXiv:1102.4274v1 (2011) _|
— 2 2Ir,,|= (0.087 £ 0.021) ps™ —
—I | I I | | | |: 1 I | | | | I | | | I | | L1 11 |—
3 2 1 A :,WO[rad] 1 2 3

CDF Note 10778

0.1

|

o & .
| N O o
w4‘”I|II”WI|””|II”|””|I

|
o
w

-0.4

PRD 85, 032006 (2012)

DO Run Il, 8 fb' AM, =17.77 = 0.12 ps™'

SM p-value = 29.8%

——68% CL
——90% CL _
! I B ! !
-2 -1 0 1 2 3

¢2¥® (rad)

Strong phases fitting range
restricted based on B°—J/ ¥ K*

b, =-0.5570%  __rad

-0.36
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DECAY WIDTH DIFFERENCE AND LIFETIME

Assuming SM CP-violation, new CDF
measurement with full Run II dataset

AT = 0.068 £ 0.026 + 0.007 ps™ ﬁ/
1.528 £ 0.019 * 0.009 ps e/

S

T =

S

CDF Note 10778

DO: Al =0.163 *0:96% | ' ps’!
T, = 1.4438 709 . ps

PRD 85, 032006 (2012)

Very interesting to constrain Ag; (for
instance, A. Lenz @Moriond EW 2012)

CDF Note 10778

LHCb CONF-2012-02

DO PRD 85, 032006 (2012)

SM (Lenz, Nierste)

0.05 0.1 0.15 0.2

AT,

CDF Note 10778

LHCb CONF-2012-02

DO PRD 85, 032006 (2012)
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NEW STATE DECAYING INTO Y (1S)+ Y

While waiting for NP...
Confirm ATLAS observation (arXiv:1112.5154) of new state X ,(8P)— Y (1S) + 7

M[ x (8P)] =10.551 £ 0.014 + 0.017 GeV ~ NEW

Y _(3P) w
I+

~ 45 4 .
Y(1S)—u*p- S | D@, 1.31b" g Data
o [ngb « Data 040 — Full fit
245’ preliminary -~ Y(18) E - Y (oP) A @ ... Bk I
340 - Y(25) N g only
e Basf py | e 1. (1P)
I AL A N | N Y (2P)
s S N NN New state
> [
:E.M,J__Q et ) 1N} B
8 85 9 95 10 10.5 r'1|1 [é1\5”c;]2 25:_
t. o 1t AL
+ u K2 «
=500 13ibY_fe eprellmmarv 15 ‘ H | 1 |
" 10F {
e fﬁ :
\ h 5- 60
-2f 1‘&, ;’ N
-3f n el TN Loal oL l
- ‘ 09 10.5 11 115
_-5 S x4[cm] M by = l-‘l-l + m\ (1S) [GeV/CZ] 19



CONCLUSIONS



d Tevatron keeps producing new, important
results on the benchmark channels of heavy
flavor physics with Full Run II dataset

CPV IN CHARM SECTOR

CDF CcONFIRMS LHCB's EVIDENCE OF
CPV IN CHARM WITH SAME PRECISION

RARE B DECAYS

EXTENSION TO FULL SAMPLE CONFIRMS
SUMMER RESULT

B_ MIXING
CLOSER TO SM EXPECTATIONS.
ASL NEEDS INDEPENDENT CHECK.

CONFIRMATION OF X  (3P)

 Pioneered and established role of hadron
collisions in HF. Keep improving flagship
measurements updated to full statistics.

Don't relax just yet — a few aces still up our sleeve!



Japy * candidates per 10 um

AN N N NN

AND MANY MORE...

For more NEW results since summer 201 1:

CDF Heavy Flavor Group web page
DO Heavy Flavor Group web page

Measurement of BR(B,.—D (*D (*\)

Search for CP Violation in D°—Kn*n

First 3-dimensional measurement of the Y (nS) spin-alignment
Fragmentation Study with D* /D*K Correlations

Measurement of the B_ lifetime

COF Run 2 Preliminary L= 6.7 "

¢ Data
- Fit

-0.4
-0.6
-0.8

CDF Run Il Preliminary, 6.7 b -

0.8

0.6

kr CDF Il new result,

PN

|
30 35 40
P, of Y (1S) [GeV/c]

v -

Entries per 2 MeV/c?

M2 [GeV?/c?]

8000

CDF Il Preliminary 6.81b"

o D(¢") D (o) " Data
s s —— Fit projection
NQ 30— - -~ Background
> H { W -0,
s 2- H TR
‘9 10 + H *+H + l:l Bg - Ds’+ DS“
g JhATL /IR
60 = !
)] +17x01H M -
o) Ds(K*°K") D (¢m)
5 [ s { ] -D:D
ke 5 -
-_g 40 + \ B’ - DD
TN I
2 ) [[]8°-D D"
AR ; +
L L L L L L ¢
0 50 55
Invariant Mass (GeV/c?)
> CDF Run Il preliminary
- K*(892) : *(892)" :
18F ’ iKy'(1430)
16F
1.4
1.2
=
0.8 -
F O(T70V EaateliiE < o i e BN, .
06 ?5)(752) S
0.4
0.2f
o:..m‘.:|.“J..|'.‘ 5, o
0 0.5 1 1.5 2 25 3

M., [GeVZrch]

CDF Run Il Preliminary, 360 pb ~*

F Mis-reconstructed D* — K n* n*
7000 E Background
6000i ED1 signal
E || D signal
5000:— — Total Fit 7<p(KK'm) <8 GeV/c
4000~ —Pata
3000
2000
1000
. s o8 .
‘R75 1.8 185 19 195 2 205 21 215

Yoo 22

Invariant Mass M(K'K ) GeV/c?






PIONEER OF HEAVY FLAVOR [@EEVN=1:1=IN

CDF and DO demonstrated that cutting-edge
HF physics is possible with hadron collisions
in addition to high-p program

e Tevatron: 10" pp collisions @ 2 TeV in 10
years: =10 tb™' on tape per experiment.
Shut down 30™" Sept. 2011.

vvvvvv

* High-rate of all species of heavy flavors —
By B, B, 5 new baryons (2 ,%, =,%,RQ,),
copious D.

e Tracking: O (pp)/pr?=0.1%. Vertex known
within 20 ¢ m. Good muons. Some PID
(1.50).

* From 2001 silicon to trigger for tracks
displaced from pp vertex. Trigger with
low-p leptons: both single and pairs.



B_.—D_"*D_"" BRANCHING RATIO

MORE ON B_

NEW E#d
. W
Predominately CP-even. May give dominant CDF Il Preliminary 6.8 fb
contribution to B, width difference in SM. 4o~ D5(¢n") D (¢mr) " Dam
¢ —— Fit projection
30 - - - Background

6.8 tb™! collected by displaced track trigger

Simultaneous fit to signal B =D (9D (-
and normalization mode B°—=D_"D-

D f—K*Rn* Dalitz structure for precise

determination of acceptance.

Precise BR measurements

Candidates per 10 MeV/c?

BR(Bg — D¢* Dg’) = (0.49 + 0.06 = 0.05 + 0.08) %,
BR(Bg = Ds*Dg¥) = (1.13 £0.12 + 0.09 + 0.19) %,

20

10

60

40

20

:'s.]lllllllllll

1B’ - DD
N
/]8°-DMD

N N
o S—
—— .VILA!

0

BR(Bg = Dg * D) =(1.75+0.19 +0.17 + 0.29) %,
BR(Bs = D.()* D)) = (3.38 + 0.25 + 0.30 + 0.56) %,

Invariant Mass (GeV/c?)
CDF Note 10721

Under some theoretical assumptions, from BR possible to infer
Alg/T¢g=(6.99 £0.54 + 0.64 + 1.20)%
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NEW | AAGP WITH FuLL RUN Il DATASET @

| — ———

Soft pion induce O(1%) artificial asymmetries.
Cancel detector effects by difterences of raw asymmetries:

Al = (A(K'K) 1.6 (n) - (A(m*m) +.8 (n)

Detector asymmetries are kinematic dependent, cancellation works it

distributions are the same between KK and ©trr .

Make them equal by reweighting

Arbitrary scale

et IKK*

I T T T T I T T T T [ T T T T
: + D* =D’ (= K'K) g +cC. |
_0; 3‘ o D* =D’ (»a'x)at+cCC
004 .
°8
b
0.02 . —
.
L | \—
055 1 15
pT(ns) [GeV/c]
14
12
1 B " 4 {
0.8 ; i
0.6 LM

Arbitrary scale

/KK

0.04

0.02

14
1.2

0.8

0.65

T I T T T T I T T T T
« D* D (=K'K)=t+cCC. |

_;. o D* = D° (= x'x) w3+ CC. _—
3
.!
t. —
'.~.
o,
l 1 \\—v’-

05 1 15 2
P, () [GeVic]
E_ 1+ b b .++Pr “h | {IH f

3 S i ‘f++11 +|'H ‘fTT 1 lT}HT”“{
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NEW" AAEP (7T F171)

—— ——

3
No 20 51 0 T T T T T T T T T T T T T T — 20 X1P3 | I
ot O - " _ . i [aV] — T T . T ! T T T T T T T —
S : N(D —- D (% T ) JT,S) 2— 269_871 + 590_ § : N(D* - DO (_) J'c+Jt-) ﬂ:s) = 279286 + 599:
[0) x2/ndf = 368/308 (o x2/ndf = 368/308
= [ 1= i 1
s 5 1 o 15 -
3 : DO + Data (9.7 fb") : g i DO - Data (9.7 fb) ]
! I — Fit - @ - — Fit i
© 10+ . - = L —
o Or I Random pions - g 10 - I Random pions i
o] L . o
C c - .
© - b, © L -
(@) L . O i i
5 — 5L _
O [ —
2.005 201~ 2015 2.02 057005 2.01 2.015 2.02
Invariant D ;-mass [GeV/c"] Invariant D°r-mass [GeV/c?]

Raw asymmetries:

A(rm*) = (=1.71 £ 0.15)%,
AKE®) = (—2.33 + 0.14)%.
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NEW AA_. SYSTEMATICS
Source AAcp [%]
Approximations in the suppression of detector-induced effects 0.009
Shapes assumed in fits 0.020
Charge-dependent mass distributions 0.100
Asymmetries from residual backgrounds 0.013
Total 0.103

28



ANOTHER CHARM RESULTS

NEW At CDF full Dalitz analysis at Hadron Collider with D*—=Kgn*m-

| —— ——

CDF Run Il preliminary

K'(892) : *, K'(892)

Sy 1K, (1430)
e o

M. [GeV?/cY]
B

|III1ITII]ITIIIIT]I1I

ot
(o4}
RRE AR

Big improvement w.r.t. CLEO results (PRD70, 091101 (2004))

Acp(D°—=Kntn) = (-0.05 £0.57 £ 0.54)%
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B_"M U ANALYSIS

Signal decays at 95%CL Trigger acceptance ratio from MC Rec. efficiency ratio fromj
to be measured approx. 0.2-0.3 MC/DATA approx 0.8 ¢

\

B(BS — ')

(Y

B*— ]/yK+ decays from data Efficiency of NN requirement from MC,
approx. 20K approx 80-20% (cut-dependent) |

T m—
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B_"MUTU: THE 3R7° BIN

Significance of 3"l bin excess decreases with new
data: support interpretation as statistical

fluctuation.

Unlikely to be peaking bckg. Only one 1s B—hh.
Is 10x larger in B® window where nothing is
seen.

Unlikely to be syst. problem with combinatorial.
Same procedure in B® where nothing 1s seen.

Unlikely to be NN-shape 1ssue. Cross-check with
B* looks good within <5%. And several
crosschecks show no mass bias vs NN

We conclude this 1s a fluctuation . Not unlikely in
one out of 80 bins. Using last 2 bins only:
BR=(1.07%% ) x10™®

0.8 x109< BR(B,—up) <2.5x10° @ 95% C.L.
BR(B,—up) <2.9x10%° @ 95% C.L.

No significant impact on result

candidates / 24 MeV/c?

7 tb!

Q
| ——

-
o
1

5-

0 1

1CCo0a<v, <097

CF 0.94 <v, <097

NN

|

0.97 <v, <0.987

|

0.97 <v, <0.987

0.987 <v, < 0.995

0.987 <v, <0.995

v, > 0.995

v, > 0.995

Background

[ +signal (SMx5.6)

Candidates per 24 MeV/c?

5322 5370 5418 5322 5370 5418 5322 25370 5418 5322 5370 5418
m,, (MeV/c?)
9.7 fb
{CC 070<v <097 | 097<v, <0987 0.987 < v, < 0.995 vy, >0.995
10 -
] 0
] Bs—p'u
] NEN
5] . L
E x 0.2 [T e
. i : _;ig;l;
1. 1 1 1 1 B 1 1 1 ol S
CF 070<v,<097 [ 087<v, <0987 0.987 < v, < 0.995 vy, > 0.995
10- -
Background
SN
5 | I I :signal (SMx4.1)
x 0.2 T ] % [
Lo g oy AT IO A AR A SN S

0

5322

5370 5418

5322 5370 5418 5322 5370

m,, (MeV/c?)

5418 5322 5370

31
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BSO—>[.I+}J': EXPECTED VS OBSERVED

| Mass Bin (GeV) | 5.31-5.334 5.334-5.358 5.358-5.382 5.382-5.406 5.406-5.43 | Total |
CC NN bin Exp Bkg 2.56+0.34 2.5240.33 2.49+0.33 2.4640.32 2.42+0.32 12.45
0.7-0.76 Obs 4 2 1 4 2 13
CC NN bin Exp Bkg 2.77+0.35 2.7340.35 2.69+0.34 2.66+0.34 2.62+0.33 13.47
0.76-0.85 Obs 1 2 1 4 1 9
CC NN bin Exp Bkg 1.224+0.23 1.2+0.23 1.1840.22 1.1740.22 1.1540.22 5.92
0.85-0.9 Obs 1 2 3 1 1 8
CC NN bin Exp Bkg 1.0540.21 1.03+0.21 1.0240.21 1.0140.2 0.9940.2 5.11
0.9-0.94 Obs 1 0 1 1 1 4
CC NN bin Exp Bkg 1.0540.21 1.04+0.21 1.024+0.21 1.01+0.2 0.9940.2 5.11
0.94-0.97 Obs 1 2 0 0 0 3
CC NN bin Exp Bkg 0.63+0.18 0.6240.17 0.61+0.17 0.6+0.17 0.6+0.17 3.07
0.97-0.987 Obs 0 0 1 1 0 2
CC NN bin Exp Bkg 0.13+0.08 0.1340.08 0.12+0.07 0.12+0.07 0.12+0.07 0.62
0.987-0.995 Obs 0 0 0 1 0 1
CC NN bin Exp Bkg 0.11+0.07 0.0940.07 0.08+0.07 0.08+0.07 0.08+0.07 0.44
0.995-1 Obs 0 0 0 0 0 0
CF NN bin Exp Bkg 1.7410.28 1.72£0.27 1.69+0.27 1.67+0.27 1.6410.26 8.46
0.7-0.76 Obs 2 3 3 2 1 11
CF NN bin Exp Bkg 1.8340.28 1.8+0.28 1.7840.28 1.7540.27 1.7240.27 8.88
0.76-0.85 Obs 1 5 2 2 0 10
CF NN bin Exp Bkg 1.234+0.23 1.21+0.23 1.240.23 1.1840.22 1.16+0.22 5.99
0.85-0.9 Obs 0 0 3 0 1 4
CF NN bin Exp Bkg 0.81+0.19 0.8+0.18 0.78+0.18 0.77+0.18 0.76+0.18 3.92
0.9-0.94 Obs 2 1 2 2 1 8
CF NN bin Exp Bkg 0.68+0.17 0.6740.17 0.66+0.17 0.65+0.16 0.64+0.16 3.3
0.94-0.97 Obs 1 1 0 0 0 2
CF NN bin Exp Bkg 0.38+0.13 0.38+0.13 0.37£0.13 0.3740.13 0.3640.13 1.86
0.97-0.987 Obs 0 2 0 0 1 3
CF NN bin Exp Bkg 0.17+0.09 0.1740.09 0.174+0.09 0.16+0.09 0.16+0.09 0.83
0.987-0.995 Obs 0 0 1 0 0 1
CF NN bin Exp Bkg 0.18+0.11 0.1740.11 0.1740.11 0.1640.11 0.1640.11 0.83
0.995-1 Obs 0 0 0 0 0 0

Table: Bs signal window for CC (top) and CF (bottom)
including B — hh, and number of observed events.

Expected Limit is: BR < 1.8 (1.0) x 107 at 95% (90%) CL

: Expected backgrounds
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B —MUtU: TABLE

| Mass Bin (GeV) | 5.219-5.243 5.243-5.267 5.267-5.291 5.201-5.315 5315-5.339 | Total
CC NN bin Exp Bkg 2.69+£0.35 2.65+0.35 2.62+£0.34 2.58+0.34 2.55+0.34 13.09
0.7-0.76 Obs 4 4 4 2 4 18
CC NN bin Exp Bkg 2.91+0.37 2.8740.36 2.84+0.36 2.8+0.35 2.76+0.35 14.18
0.76-0.85 Obs 4 0 2 2 0 8
CC NN bin Exp Bkg 1.28+0.24 1.26+0.24 1.254+0.23 1.2340.23 1.2140.23 6.24
0.85-0.9 Obs 3 1 0 1 1 6
CC NN bin Exp Bkg 1.1140.22 1.094-0.22 1.0840.22 1.06+0.21 1.05+0.21 5.39
0.9-0.94 Obs 1 2 1 3 1 8
CC NN bin Exp Bkg 1.1140.22 1.140.22 1.08+0.22 1.06+0.21 1.0540.21 5.4
0.94-0.97 Obs 0 0 0 1 1 2
CC NN bin Exp Bkg 0.68+0.18 0.67+0.18 0.65+0.18 0.64+0.18 0.63+0.17 3.27
0.97-0.987 Obs 1 0 0 0 0 1
CC NN bin Exp Bkg 0.1640.08 0.15+0.08 0.1540.08 0.144-0.08 0.13+0.08 0.72
0.987-0.995 Obs 1 0 1 1 0 3
CC NN bin Exp Bkg 0.1840.09 0.1740.08 0.15+0.08 0.1240.07 0.1+40.07 0.72
0.995-1 Obs 1 0 0 0 0 1
CF NN bin Exp Bkg 1.84+0.29 1.811£0.29 1.79+0.28 1.7610.28 1.74+0.28 8.03
0.7-0.76 Obs 1 3 2 4 1 11
CF NN bin Exp Bkg 1.9340.3 1.940.3 1.8740.29 1.85+0.29 1.82+0.28 9.37
0.76-0.85 Obs 2 3 2 0 2 9
CF NN bin Exp Bkg 1.31+0.24 1.28+0.24 1.264-0.24 1.2540.23 1.23+40.23 6.32
0.85-0.9 Obs 0 0 2 0 0 2
CF NN bin Exp Bkg 0.8540.2 0.84+0.19 0.8340.19 0.8240.19 0.81+0.19 4.15
0.9-0.94 Obs 0 3 2 2 1 8
CF NN bin Exp Bkg 0.72+0.18 0.7140.18 0.7+0.18 0.69+0.17 0.68+0.17 3.49
0.94-0.97 Obs 0 1 0 0 1 2
CF NN bin Exp Bkg 0.4140.14 0.440.14 0.440.14 0.3940.14 0.38+0.13 1.98
0.97-0.987 Obs 1 0 0 0 1 2
CF NN bin Exp Bkg 0.1840.1 0.18+0.09 0.1840.09 0.174-0.09 0.17+0.09 0.88
0.987-0.995 Obs 0 0 0 0 0 0
CF NN bin Exp Bkg 0.24+0.12 0.240.12 0.1940.12 0.1840.11 0.1740.11 0.94
0.995-1 Obs 0 0 0 0 0 0

Table: By signal window for CC (top) and CF (bottom): Expected backgrounds
including B — hh, and number of observed events.

Expected Limit 1s: BR < 4.2 (3.4) x 107 at 95% (90%) CL
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THE MILD 2008 EXCITEMENT

CDF RunllPrel.28fb '+ DO 2.8fb"
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Al : sSysTEMATICS

Source of systematic effect er(BY) [ m] AT [ ps ~'] |4(0)]* |Ao(0)]* 61

Signal Angular Efficiency 0.29 0.0014 0.0134 0.0162 0.076
Mass Signal Model 0.17 0.0007 0.0006 0.0020 0.018
Mass Bkg Model 0.14 0.0006 0.0003 0.0002 0.034

ct Resolution 0.52 0.0010 0.0004 0.0002 0.066

ct Bkg 1.31 0.0057 0.0006 0.0012 0.064
Angular Bkg 0.46 0.0037 0.0011 0.0022 0.009
Sigma mass 0.85 0.0006 0.0003 0.0002 0.036
Sigma ct 0.63 0.0006 0.0003 0.0002 0.038

Bq — J/YK™ cross-feed 0.18 0.0018 0.0002 0.0015 0.034
SVX alignment 2.0 0.0004 0.0002 0.0001 0.034
Pull bias 0.2 0.0012 0.0021 0.0008 0.02

TOT 2.7 0.007 0.014  0.017 0.15
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A IN ONE SLIDE

SL

two samples: 2 billion single y and 6 million di-p in ¢

O fbl. pr>1.5-4.2GeV/c s
e —

Measure +/- asymmetry in both samples i
R ——
Asymmetry washed by ¢ Asymmetry biased by ¢
muons from non-oscillating background asymmetries
sources (from MC from instrumental effects
R ——  emme——
Kaon contribution measured in data, pions ¢

extrapolated from MC. ;
e ——

Combine asymmetries from single-y and di-y = ¢

samples to subtract common backgrounds ;
e~ .
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Reduce the contamination of background of
non-B decays cutting on IP of the muons.

Perform test on two subsamples wit [P less/
greater than 120 micron. Reduce statistical
resolution, but results consistent with default

analysis.

A_., : MUoNsSs FRaM B?

SL"

[P>120 micron more B°-like u
[P<120 micron more B -like p

107!

10°

Fractional entries

a=(-0.12+0.52)% a*=(—1.81E1.06)% 40|

DOMC Oscillating decays B’
3 Oscillating decays Bg

T ”"‘I"I T

| S SR S NN T T S S |

0 0.01 002 0.03

IP(n) [em]

Highly correlated pgs = —0.799.

Entries

0.02

-0.02

1
DRI, Py

68% and 95% CL regions
are obtained from
the measurements with
- IP selections

OMC
m MC, L muons

003 004 0.5
[P(u) [em]

001 0.2

-0.04 -0.02 0 0.02
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