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Introduction

« Radiative B meson decays

« How to extract the photon polarisation

« Experimental results



Why b—-sY ?

* Since this is a Flavour Changing Neutral Current ( FCNC ),
this process only occurs through at loop level.

« May be sensitive to New Physics.

« We can test the standard model for such decays by
confronting theoretical predictions against experimental

measurements.



Which observable to use ?

Exlusive decay rate : 1B M)

Experimentaly accessible but difficulty to predict accurately.

Inclusive decay rate : T1(b— X.y)

Experimentaly difficult but small theoretical uncertaincies.

ey

Photon Polarisation : ¢ -, =M

In accelerator experiment, the polarisation cannot be directly measured
but the theoretical uncertaincies are of the order of 10%.

CP asymmetry : -T
- I'+r

Experimentaly difficult but small theoretical uncertaincies.




Photon polarisation in the SM

* Decay rate:

mg ~ 95Mev

2: ~ 0.02
mp ~ 4.18Gev b s

According to the SM : o]
The photon will be mostly left-handed for W
b — sv and right-handed for b — 5+. O
b 5

We expect A\, = —1

* Charm loop contribution : 10 %




Extracting the photon polarisation

We can relate the polarisation of the s quark
and the photon :

How to measure the polarisation of the s quark :

Y|_ SL
| e—) We need an observable which changes sign
under parity.

YR SR
D e——) Angular analysis can provide such observables

given that we have 2 amplitudes with a relative

phase.

If the photon decays, we can as well measure the interferences of left and right
handed amplitude :

Virtual photon contribution. b— s(ete)

Nuclear conversion to a lepton pair.



Extracting the photon polarisation
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 Why and which
3-body decay?

A

BY - K{vy = (KTn~77)n

 The Knrmt decay can
be used as a reference plane

 We count how many times Y
IS going above and under
this plane.
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Modeling the hadronic decay

Considering only K1(1270), we have 3 decay < 3 '} L/k-ﬂ'ﬂdﬁ - LHCb | E
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Experimental results
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LHCD recently collected a sample L ] : T
of about 14000 events leading to FFEE } E
a measurements of the Up-Down - o j B
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Conclusions

* We can test the SM with the B-»K1Y decay.

* Experimental results show a 4 o deviation
from zero for the measurements of the

Up- Down asymmetry.
* More work is needed on the modelisation

of K1 decay in order to extract the photon
polarisation.



Back up slides

BT - K{v—= K"'n"n




Input parameters

K1 (1270) and Ky 1400y are a mixture of 1P, and 13 P; states

4K1 (1270)—=K*w/Kp —
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In this model, ¢ can be computed in term of v and O,

SK*/,;.(\/isin O, F cosbg, )
Dy yp(—sinbg, F V2 cos Ox,)
= Sk~ (V2 cos O, % sin b))

— DK"‘/,O(_ cos 6’}{1 + \/EF‘»II]. 9K1)

Wl K (1270)=(K*m)s
K (1400)=(K*m)s
B K1(1400)-(Kp)s
ey Wl b iems
e

o i
10



Results s-depedant with
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