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» Flavour changing neutral current (FCNQ)
decays can only proceed via loop- I
diagrams in the SM

= New Physics can enter at the same level "
as SM physics IS S
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» Bo->K*uuis a FCNC process mediated
by penguin and W-box diagrams in

the SM

= [ts angular distribution is described = Observables F, and S are functions
by three angles (8, 6,, ¢) and the of the Wilson coefficients and
dimuon invariant mass squared (g?) form-factors
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arXiv:1304.6325 (1fb™)

leads to: (T +T)

_’

= Performing the folding ¢->d+1 ($p<0)

Folding

1
I'dcosf,dcosfx dp 327

= Theoretically cleaner observables
(reduced form-factor uncertainties)
can be calculated from existing ones
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Candidate selection

» (Candidates selected using a
BDT

» (Tree-level) Charmonium
resonances vetoed

» Exclusive and partially
reconstructed background
investigated and reduced to
negligible level
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Data/MC agreement
calibrated using control
modes e.g. B°->J/YK*
D*->D(->Km)m,

Acceptance correction
accounted for by weighting
candidates with inverse of
efficiency determined from
simulation

Total yield of 883 + 34 signal
candidates

Analysis performed in 6 bins
of g> (m,*) and theoretically
clean 1<g*<6 GeV?/c4
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Results

» Results accord with the SM predictions
(Bobeth et al., JHEP 01 (2012) 107)

" First measurement of the zero-crossing
point of A.; (error is stat+sys) (SM
predictions in range 3.9-4.4 GeV?/c4)
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= Consistent with SM predictions
(Bobeth et al., JHEP 01 (2012) 107)
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= Inlow g?limit, observables denoted as P,, P., P¢, g
P are predicted to be largely free from form- p’ _ j=4,5,7,8
factor uncertainties (J. Mathias et al., JHEP 05 1=4,56,8 \/FL(l — FL)
(2013) 137)

Here a 2D folding is used, for example:

o — —@ for ¢ <0

/
, S5
5 0, — m— 0, fOI’Hg>7T/2

= Each folding preserves the first 5 terms in the differential angular distribution
and the corresponding S; term
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Results
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Results

First measurement of new observables

= Local discrepancy of 3.7¢ in 3 bin of P,’ y
(wrt J. Mathias et al., JHEP 05 (2013) 137) " 0.5% probability to observe 3.70
deviation in 24 independent

= 2.50 discrepancy in theoretically clean
measurements
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Results

\ .
4r W 683%CL
[ 955%CL
[] 997%CL
2F i"7 Includes Low Recoil data ]
» Descotes-Genon et al. (arXiv:1307.5683) o
explain the discrepancy in P, and other %o Of
smaller deviations through a large New
Physics contribution to the Wilson -2t
coefficient of the semileptonic operator O,
—4}
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"

* Predictions for the first two bins and 1<q*<6 GeV?/c# are also given by
Jager et al. (JHEP 05 (2013) 043 )

* Leads to alarger theoretical uncertainty wrt J. Mathias et al.

= Measurements with higher statistics and further theoretical
studies are necessary to draw more definitive conclusions
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JHEP 02 (2013) 105 (1fb™)

" Theory EEBinned theory
—o—LHCb

HHCo = Differential angular distribution described by
single angle 6,

* A and Fy consistent with SM prediction of zero
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.

(B~ = K pp ) -T(B" = K'p'p)

Acp In B* -> Ktup

Acp =

= Control channel B*->J/yK*
used to account for
production and detection
asymmetries

= Left-Right asymmetry
accounted for by averaging
magnet polarity

=  Result consistent with SM
prediction
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New resonance at in B*->K*uu

at high g2
L ——

= Resonance compatible with the Y(4160) meson

= Larger than theoretical estimates

First observation of both B*->{(4160)K* and {(4160) ->u*
Could complicate further b->sp*pu measurements at high g2
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= Branching fraction lower than
SM theory predictions (blue

dotted line) ~ Ta LHCb | © Fb) LHCb
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= First angular analysis of ﬁ ] : | ]
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= Baryon decays more theoretically

complex v |
" Yield of 78+12 A->Ap* decays E e
observed, mostly in g? regions above =
JIY mass =
=2
= A,->J/YA normalization mode 2 0
L [ LHCb 1 ' R A~ AW z I
> [ [0.00-2.00] GeV¥c* 1 [2.00-4.30] GeVZ/c* [4.30-8.68] GeV?/c* E{ 0 P—— P PR I o
< 10 T T s 0 5 10 15 20
o | q2 [GeV?/c4]
5 5 ]
[oTay § ] l:
& Hu-Aly Hai UUHI : i ] - : . " Limits setatlow g?
= 15 [10.09-12.86] GeV¥c* T [14.18-16.00] GeV¥/c*T [16.00-20.30] GeV¥c*1 .
E » Good agreement with SM
o expectation
T o (Detmold et al., Phys.Rev. D87
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Radiative B decays

" b->syisa FCNC process
= In SM emitted photons in such

decays are predicted to be W= =77 >< 7
predominately left handed since the ) N
recoil s quark that couples to the W ! \
boson if left handed b > U t " > S
2 2
CR|" — |CL
The photon polarization is defined as: )\7 —
B 2 2
CR|“ T |CL
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LHCb-CONF-2013-017 (2fb™)

= For decays of the type B->K_..y->Kmtrty, the
photon polarization can be studied through the

angular correlations of the daughters of the K.,

= For asingle resonance, A ,is proportional to A
» lud Y

= If the helicity amplitude J is known, A, can be
determined from a measurement of A 4

I dcos 9L~ -2 dcos /4L

cos 60
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Theory input needed!
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LHCb-CONF-2013-017 (2fb™)

" Inclusive CP asymmetry measured

for first time
- LR L L D e S N S S NSS4
. . . b LHCb N, = 8189 = 136 E
A, compatible with zero : 2000 s [
o 1800F o= 891+ 16MeVi* |
= 1600 - =
= A, measured for the first time 5 1400 =
H 1200 F- =
= Result 4.50 from zero oo E- E
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400 —
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= |LHCb has many recent precision measurements in electroweak
penguin and radiative decay modes

* New angular observables measured in B>->K*uu

= First measurement of zero crossing point of A in BO->K*uu
= New resonance observed at high g? in B*->K*uu

= First angular analysis of B.°->¢puu

* First measurements of A, and A 4 in B->Kntrty

" [n general, there is good agreement between results and SM
predictions except for a deviation in low g2 region of P,"in B°->K*uu

= Many results shown only using 1 fb", updates with full 3 fb" to follow!
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Angles in B°->K up

(c¢) ¢ definition for the B decay
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Phys. Rev. Lett. 110,031801 (2013) (1fb™")

(B~ = K pp ) -T(B" = K'p'p)

AP = B R b ) T K i) —0.072 £ 0.040 (stat.) +0.005 (syst.)
A,
= Control channel B*->J/K* o 0.2 E
used to account for < 01 E
production and detection ' IEE
asymmetries Of |
= Left-Right asymmetry 0 12 :F-——————_:
accounted for by averaging f
magnet polarity 02F —o— h
= Result consistent with SM . ]
. -0.3F -
predlctlon I IR U TR N S B
0 5 10 15 20
q? [GeV?%c*]
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New observables in B°->K up

GeV?/ct P P! P} P}

0.10 — 2.00 | 0.007026+0.03 0457035 £0.09 —0.247039 +0.05 —0.067028 & 0.02
2.00 — 4.30 | —0.377022 £0.08 0297032 +£0.07  0.157938 +£0.05 —0.151032 £0.07
430 — 8.68 | —0.597015+£0.05 —0.19701€+0.03 —0.047312+£0.05  0.297317 +0.03
10.09 —12.90 | —0.467520 £0.03 —0.797015+£0.19 —0.3170% +0.05 —0.061525 +0.02
14.18 —16.00 | 0.097035+0.04 —0.797023+0.18 —0.187923+0.03 —0.2013:32 +0.03
16.00 —19.00 | —0.357025 £0.03 —0.6070124+0.09 0317035 +0.10  0.06792% + 0.03
1.00 — 6.00 | —0.2913¥ +0.03 0217320 +0.03 0187921 £0.03  0.237318 +0.02

54 S5 S7 SB

0.10 — 2.00 | —0.017312+0.03 022739 £0.04 —0.127311 £0.03 —0.041312 +0.01
2.00 — 4.30 | —0.147013+£0.03  0.1173134+0.03  0.067312+0.02 —0.057012 £ 0.02
430 — 868 | —0.29705¢ +£0.02 —0.097398 £0.01 —0.03709%+0.04  0.131358 +0.01
10.09 —12.90 | —0.2270:02 +£0.02 —0.4070% +£0.10 —0.17701] £0.03 —0.037913 +0.01
14.18 —16.00 | 0.057038+0.01 —0.38%539+£0.09 —0.087312+0.01 —0.107313 +0.02
16.00 —19.00 | —0.16133 £0.01 —0.2973% +0.04  0.15731€ +0.03  0.037312 +0.02
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