
“Radiative corrections” and LFU 
measurements (e/µ) 

GDR-Inf, Arles November 2018 1

Marie-Hélène Schune
LAL, Orsay

• Why ?

• The fate of an electron 

• What do we know experimentally  ? 
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Why ?
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Jerome Charles at the B Workshop in Marseille : 
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Jerome : 
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But there is a publication on radiative corrections on RK and RK* : arXiv:1605.07633
Marzia Bordone, Gino Isidori, Andrea Pattori

Effects could be large depending on :
• the q2 region
• the cut placed on the reconstructed B mass   

e
µ
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But

Enough stat with Run1 + 
Run2 to use this bin 
definition 

( )

• we do not use the same mB cut for electrons and muons

• we use PHOTOS which is in agreement with these calculations at the 1% level 

arXiv:1605.07633
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The fate of an electron
Final State Radiation 

Detector-independent
Calculable
Modelled by PHOTOS  

Eγ in the J/Ψ rest frame

14.2 %

Phys.Rev.	D54	(1996)	7067-7070

BR(J/Ψà eeγ)/BR(J/Ψà ee) = (8.8 ±1.3 ±0.4) 10-3/ (59.71±0.32) 10-3~ 14.7 %   
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Bremsstrahlung emission

Detector and kinematics dependent 
Modelled by GEANT4

Before the magnet 
• electron can be swept out (=lost !)
• kinematics are “wrong”  

After the magnet 
• not a problem 

γ
Nuclei

e
σ∝1/ml

2

Energy loss ∝ Ee
Energy loss ∝ material 
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M(ee)
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FSR

M(ee)
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FSR+ Bremsstrahlung

M(ee)
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Large Bremsstrahlung tail 
Loss of events (electrons swept out by the magnetic field)

M(ee)

FSR+ Bremsstrahlung
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M(ee)

Bremsstrahlung recovery algorithm

Bremsstrahlung tail still visible 
widening of the distribution due to the calorimeter reconstruction  

M(ee)
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arXiv:0211047Belle

µµ

ee

µµ

MC LHCb unofficial

ee
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Experimental knowledge
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Experimental knowledge: electroweak sector

W is less precise. 
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Experimental knowledge: K/π decays

far from 1 due to helicity suppression

Spin of the K/π : 0 
Spin of the lepton and neutrino : ½

K+/	π+υℓ ℓ+

Left-handed
neutrino 

Impossible if mℓ =	0	

Precise predictions (0.04 %) because there is only one scale (different case wrt B 
decays) 

(0.008 %) 
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Measurements  

"#$%
&'#(	

= 1.004 ±0.004 

"#$%
&'#(	

= 0.996 ±0.003 

Tests of LU 



GDR-Inf, Arles November 2018 18

Experimental knowledge: semileptonic decays 

DàK l ν

Belle	arXiv:1809.03290
Use of PHOTOS

BàD l ν

PDG
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Experimental knowledge: τ decays 

Following: 

Γ+→-..
Γ+→#..

/"

= 0.9726
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Γ+→#..
Γ+→-..

789

Γ+→#..
Γ+→-..

/" = 0.9964 ± 0.0029

Similar results in the PDG 

arXiv 1310.7922
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Experimental knowledge: (cc) and (bb) decays 

ψ (2S) ( precision worse ~ 8 %, complicated fit) PDG 

Use of PHOTOS

PDG

Υ(1S)
Dominated by
Υ (2S)àΥ (1S)ππ

<=→>>
<=→??

=0.960 ± 0.048

OtherΥ  : worse precision ( ~ 10 %)

PDG
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Experimental knowledge: ρ,ω,φ decays 

ρ0

ω

φ

For all these 3 cases the electronic part is in fact determined with eeàρ/ω/φ

… This is not exactly then what we are interested in 
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Experimental knowledge: Bàcc K(*) BaBar internal 

There is no splitting in terms of 
e/µ unfortunately . 

… while all the work has been done : BAD#797 

±0.27
±0.57

±0.16
±0.19

<@→A/C →>> D

<@→A/C →?? D
=1.039 ± 0.039

<@→A/C →>> D∗

<@→A/C →?? D∗
=0.996 ± 0.060

Putting all numbers together the 
precision could be similar to the 
semileptonic from Belle 

Worthwhile publishing ? 
(with all stat .. this is only 124 
millions of BB)
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Scale of the probe (GeV)
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Experimental knowledge: summary

W Z

Υ(1S)

Β

Idea : Yasmine & Sebastien 
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Experimental knowledge: summary

Υ(1S)

Bsl

J/ψ

D

τπ

Κ

Bcc

Idea : Yasmine & Sebastien 
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Andreas Juttner (University of Southampton) at LHCb
Implication Workshop 2018 
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So

• Is there a problem ? 

• Is there some interest for a joint exp/th work ?

• We have quite a lot of  measurements (not all very 
precise), how could they used to put some 
constraints ? 

• …



Backup slides 
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Experimental knowledge: (cc) and (bb) decays 

ψ (2S)

<C(GH)→>>
<C(GH)→??

=0.991 ± 0.077
These 2 values are extracted from a complicated fit 
(~ no correlation between these 2 )  
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Experimental knowledge: Υ decays 

Υ(1S)

Υ(2S)

Υ(3S)

Dominated by
Υ (2S)àΥ (1S)ππ

<=→>>
<=→??

=0.960 ± 0.048
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Tau PDG  


