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B. —» uu at CDF
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0 Goal: 2x10® with 6.9 fb-! and
two challenging updated methods:
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BoBh in experiments
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Hous difficylt @

Need to discriminate signal from background

Need to retain decent signal
@ Reduce background by a factor of > 1000

Signal

@ Final state fully reconstructed
CDF Run 1l Preliminary Llnt=1 fb!

@ B, is long lived , B fragmentation is hard
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Hous Go 2
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g reco

BR(BS_'}!-‘!'—i_H'_): L""Bs B+ €g+ @p 3 lg -BR(B+ —3 J;’IwK_l_ %'”jL‘u_K_)J

[ reco F
g+ <LF | B 2, T

From Data, From MC, From PDG

« Relative normalization search
- Measure the rate of B, — u'u decays relative to B —/J/yk”
- Apply same sample pre—-selection criteria

~ Uncertainties on Trigger and pre—selection efficiencies will ca
ncel

out in the ratios of the normalization

- B, — u'u” sample is highly purified with ANN event selection
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CDF Preliminary 3.7 o'

NN input variables : .. . :
b » Unbiased optimization based on MC signal

3D pointing angle

Isolation and data sidebands

Proper decay length » Extensively tested for mass bias

Proper decay lbBisgtimisagng
P; (Bs) variables
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_||||||||||||||||||||||||||||
3. 7fb1

— B, — " p Signal

1/N dNids.

1/N dN/dAa

#EY =B, - u"y Signal T é M i
935t - Background (Sidebands) J z" LI
of iz Al 5 .
] & 107, -- Background (Sidebands) -
of E L "» =]
of 1= E| — B '] 7]
sk S E Tl T [ =y 7]
e e B T =
23 [em] Isolation | [ -]
- -_l- -
& P - "= -
I 102} o —
SUE E e z e 3
g . = —\___—__ ] - ‘“IH - I"‘i-'; -y il N
] - L. 3
- L Tl

asef- L E
e E
anf- L E
el —T—h_\'_‘-v‘
SR T

1/N dNidp,

A o [rad] 2™ significance 3
103} .
“““““ s S I DO P B D D I T
ze T 0 01 02 03 04 05 06 07 08 09 1
L NNout
I-L E ‘I-I'-:ﬁ-—; -
(R T input layer hidden la out layer
Py{B,) [GeVic] p,u Low [GeV/c] m w W PUl y

8] (] ||



2
Muu /| GeVic
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= CMU-CMU

CDF Preliminary 3.7 fb™' - CMU-CMX

Channel Expected Observed
B, central 4 +1 3
B, forward 2.08 = 0.78 4
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B, forwad 2.78 = 0.78 3
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NeuralNet Output (NN)

BRB.2pw) < 4.3X10% @ 95% CL

BRB~>pupw) < 7.6X107° @ 95% CL

CDF public note 9892

OKNUREE e




< 4.3X1078 (3.7fb™1)

CDF public note 9892

< 5.1X1078 (6. 1fb1) LIS

PLB 693 539 (2010)

< 5.6X1078 (0. 036fb"
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After 3.7fb! @ CDF Since 2009

CDF Il Prellmlnary 6.9 fb !
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v' New 14 variable NN to increase S/B

v' Carefully chose input variables to avoid bias for di—muon mass shape

= Decay length (L,,)

= L,, significance

p,u#
Neural Network Input Variables I=ipﬁ”+EZ;lﬁ~ _

3D proper decay length

Isolation

Pointing angle (Ao,

Lower |pr(p) |
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CDF Preliminary 6.9 fb'1|

—— Sideband sample

------- Signal MC sample
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CMU CMU NN>0 7
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- Now we are at a final step

to unblind to get Br. Fraction!
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B 2.0 fb!
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Then LHCb---

LHCb expectation
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e Tt’ s just a matter of time (and lumiosity) that
LHCb reaches the Bsmumu horizon.

e We are in a hard competition, but no doubt that
now is the most exciting time!



v FCNCs decays provide powerful probe to New Physics
v CDF and D@ experiment lead rare decay searches in B sector

v CDF on its final step to provide most sensitive information

on B>uu rate with 2x data and improved analysis
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lhe Neural Network (NN) event selec

e A powerful multi—partic¥glé9§]discrimination method.

At first NN is trained the NN using signal (by well-valid

ated MC) and background (by di—-muon mass sideband) refer
ence samples.

variables

The trained NN is applied for signal-region events.
Discriminating Outputs from NN range 0O (BG like) ~ 1 (signal like)

dO(Bs)
pr(n)

input layer

hidden layer

output layer

Entries / 0.01

NeuroBayes 14 input vars

CDF Preliminary 6.9 fo!

—— Sideband sample

------- Signal MC sample

\ \ \
0O 02 04 06 038

NN output




Rare decay B S — 1" 4~ : FCNCs, forbidden at tree level

SM Diagrams

- ot . ; + | SM Expectation
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« S Br enhancement
t] S HAH =
s /‘(v:f X

Penguin Diagram Powerful Probe to New Physics
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E Muon Fake rate for B—>hh background prediction
- Used pions and kaons from D*-tagged D°>K-mn+ events

- Expected difference in kaons=> difference in s and s cross sections

CDF 1l Preliminary 6.9 fb!
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Mass Bias Check with Sideband region
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