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£E/£00 (R%00) from inclusive di-leptonic events
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 HFLAV world average: f*/f°° = 1.054 + 0.038

* We consider events where both B mesons decay semi-leptonically
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* Known theoretical signal distribution in respect to Az used to separate
signal/background:
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Events / (0.211232)

Resolution function (At(gen) - Az(rec))

* J/y approach:
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* InJ/Y = l*l" leptons share the same decay vertex

* Residuals Az = l;_z - [,_z are histogramed, fitted with 3 Gaussians, signal distributions are
convoluted with this resolution model

Fit on eeOS signal data (I_pCMS > 1.0 GeV)

BGparl = 0.0
BGpar2 = 0.0

1° = 1.0960 + 0.0086
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Fit on eeSS signal data (I_pCMS > 1.0 GeV)

BGpart = 0.0
BGpar2 = 0.0

1/° = 1.0960 + 0.0086
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Reconstructed J/¥ resolution function
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* Accounting for the dependace on At(gen):

Performing a fit on Az(rec) — At(gen) distributions in different At(gen) bins to
construct a resolution with At(gen) dependent o

At(gen) times resolution is integrated over At(gen)
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Extracted o values
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B —» Kt /nt /KIn fit procedure

* Measurement of branching fractions and partial rate asymmetries for: Bt — n(— 7tz 70K+
Bt = n(— 7t 70)xt
B’ = n(— ntr 7)) K?
BT = n(—=yv) K™
* Fits determine sample composition (signal, feed-across Bt = (= yy)at
qq bkg, BB bkg) using observables:

> Mye = (/5722 1P 2
S AE = E* — +f5/2

— transformed continuum suppression classifier variable calculated using boosted
decision tree (BDT)

BY = (= y7) K7

* Shapes of distributions for different components are fixed from simulated data



Continuum background - Modified M,
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Continuum background - AE
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gnal - Modified M,,.
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Signal - AE
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Normalized entries

Continuum suppression using BDT

* Using 30 input variables — cosTBTO, R,, thrustBm, thrustOm
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BDTu — BDT and the distributions are

* BDT output is transfored into BDT r = log
fitted (3D dimension of the fit)
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Normalized entries

0.14/—
0.12—

0.4
0.08
0.06
0.04

0.02

82521

0.08

0.07

0.06

0.05

0.041f;

0.03

0.02/1

Generic MC16ri and signal MC comparison

Bt - K™n

—— Charged
— Mixed

- —q
— Signal

522 523 524 525 5.26 52? 523 529 53
th [GeVic?

— Charged
— Mixed
—a@

— Signal

Normalized entries

Normalized entries

B® = K¢n

\1l|lllll1ll1l||flf[l

— Charged
— Mixed
— @

— Signal

82521 522 523 524 525 526 527 528 529 53
Mo [GeV/c?]

0.06—

r —— Charged

- — Mixed
0.05— —aq@

C — Signal
0.04/—
0.03
0.02
0.01-

_\|||‘|\|\|\|\‘|\\|‘

%3 0.1 0 0.1 0.2 0.3

A E [GeV]

Normalized entries

Normalized entries

0.14

0.12

-

0.

0.08

0.06

0.04

0.02

BT - ntny

\J.\I.\..M.\.IH..J._H

— Charged
— Mixed
— @

— Signal

0.08

0.07

0.06

0.05

0.04

0.03

0.02

2 521

522 523 524 525 5.26 527 526 529 5.3
M [GeV/c?)

— Charged
— Mixed
—aq

— Signal

0.3
AE [GeV]

14



	Slide 1: 𝑓±/𝑓00 (𝑅±00) from inclusive di-leptonic events   Measurement of the Branching Ratio and Direct CP Asymmetry of bold italic cap B to the plus goes to bold italic cap K to the plus , bold italic eta , bold italic cap B to the plus goes to bold 
	Slide 2: 𝑓±/𝑓00 (𝑅±00) from inclusive di-leptonic events
	Slide 3
	Slide 4: Resolution function (Δt(gen) → Δz(rec))
	Slide 5
	Slide 6: cap B goes to cap K to the plus over pi to the plus over cap K sub s to the 0 , eta  fit procedure 
	Slide 7: Continuum background - Modified cap M sub b c 
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Continuum suppression using BDT
	Slide 12: Plan 
	Slide 13: Backup
	Slide 14


   𝑩 + →  𝑲 + 𝜼


   𝑩 + →  𝝅 + 𝜼


   𝑩 0 →  𝑲 𝑺 𝟎 𝜼  


   R  ± / 00   =    f ±   f 00 =     Γ ( Υ  ( 4 S ) →  B +  B − )  Γ ( Υ  ( 4 S ) →  B 0    B - 0 )


   f ± /  f 00


  = 1.054 ± 0.038


  P D F  ( u n m i x ) ∝    e  −      | Δ t |   𝜏   B 0 ( 1 + cos  ( Δ  m d Δ t ) )


  P D F  ( m i x ) ∝    e  −      | Δ t |   𝜏   B 0 ( 1 − cos  ( Δ  m d Δ t ) )


  P D F  ( c h g ) ∝    e  −      | Δ t |   𝜏   B +


  Δ z =  l 1 _ z


   l 2 _ z


  𝚫 𝒕 ( 𝒈 𝒆 𝒏 )


  ∆ z  ( r e c ) − ∆ t  ( g e n )


  ∆ t  ( g e n )


  ∆ t  ( g e n )


  ∆ t  ( g e n )


  ∆ t  ( g e n )


  F  ( x ) =   ∫  − ∞ ∞  f  (  x ′ )  e  −        ( x − x ′ ) 2  2    ( k  x ′ + n ) 2 d x ′


  x = Δ z ( r e c )


  x ′ = Δ t ( g e n )


  ~   2   ab  − 1


  B →  K + /  𝜋 + /  K s 0 𝜂


   q - q


   B - B


   M  b c =    (  s / 2 ) 2   − |  𝒑 𝑩 ∗ | 2


  𝛥 E =  E ∗   −    s / 2


   M  b c


   𝑲 +


   𝝅 +


   𝑲 𝒔 𝟎


  𝜼 → 𝜸 𝜸


  𝜼 → 𝟑 𝝅


  𝛥 E


   𝑲 +


   𝝅 +


   𝑲 𝒔 𝟎


  𝜼 → 𝜸 𝜸


  𝜼 → 𝟑 𝝅


   M  b c


   𝑲 +


   𝝅 +


   𝑲 𝒔 𝟎


  𝜼 → 𝜸 𝜸


  𝜼 → 𝟑 𝝅


  𝛥 E


  𝜼 → 𝜸 𝜸


  𝜼 → 𝟑 𝝅


   𝑲 +


   𝝅 +


   𝑲 𝒔 𝟎


  c o s T B T O


   R 2


  t h r u s t B m


  thrustOm


   B 0 →  K S 0 ( 𝜂 → 𝛾 𝛾 / 3 𝜋 )


   B + →  K + /  𝜋 + ( 𝜂 → 𝛾 𝛾 / 3 𝜋 )


  q  q -

