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Since last LCHb week 

• Machining finished on all foils

• C2 & A2 etched to 150-200 micron. 

• C1, C2, A2 & A3 are Torlon coated and have pt100’s
• A1, C1, C2 & A2 are NEG coated.

• Movies on production of A3
• https://www.youtube.com/channel/UCgv6j8GNL4dzXgU1avzjnWw/videos
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VELO, SciFi, Trigger 

•  VELO:  
ü  Glue decision made 

ü  RF foil 

v  Pollution of cooling plant 

 

•  SciFi:  
ü  1st C-frame commissioned 

v  Beampipe installation foreseen in May 

v  6 C-frames on other side only ready July 

 

•  Trigger:  
ü  CPU version of HLT1 reaches 125 kHz on AMD server 

(thanks Tristan Suerink!)  
•  per node, scaling to 128 threads, utilising all 64 physical cores 

•  For HLT1+HLT2 we will have O(1000) nodes 

¡  Decision to go for CPU or GPU soon 

Decision

!24
VELO Group Meeting21 February 2020

Stycast+23LV Epotek

Stycast+cat9

Araldite 2011

Epotek

The module production team agrees that 
Stycast and catalyst 23LV is the best 
option. 

Module production is expected to restart in 
the second half of March.

Cooling plants & silicon oil

!38

• Cooling plants equipped with UNIK 5000 pressure sensors are at risk of contamination from silicon oil 
• The oil  is inert and soluble in liquid CO2  - hence can be deposited by condensation 
• The oil is likely radiation hard to almost the levels required in the VELO (but details not known) 
• Tests show that the Liverpool LUCASZ-D plant is indeed contaminated 
• Possible scenarios include validation of a cleaning procedure for parts and evaluating the cleaning 

potential of circulating liquid  CO2 
• Many more details given in the EDMS document circulated by Paola Tropea and DT group and the 

presentation of today, see https://edms.cern.ch/document/2332202/1.  For the time being we are 
"strongly advised not to circulate CO2 in detectors” 

• In parallel there are concerns about the joint operation with UT due to potential contamination from 
contaminated Ti  pipes.  This would adversely  affect normal operation  of the VELO due to the planned 
joint  operation during maintenance periods.  See https://indico.cern.ch/event/864475/

Effect on microchannels is 
unknown, but  the region where 
the boiling is triggered is likely  
vulnerable to oil deposits 

Many thanks to the cooling 
team for their transparency and 
collaboration!
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Figure 3: Invariant-mass distribution of (left) ⇤0
b
! pK�µ+µ� and (right) ⇤0

b
! pK�e+e�

candidates summed over trigger and data-taking categories. The black points represent the data,
while the solid blue curve shows the total PDF. The signal component is represented by the
red curve and the combinatorial, B0

! K⇤0`+`� and B0
s ! K+K�`+`� components by yellow,

brown and green filled histograms. In the electron model, the grey and blue filled histograms
represent the partially reconstructed and ⇤0

b
! pK�J/ (! e+e�) backgrounds.

by reweighting the distributions of m(pK�), q
2 and the helicity angles, cos ✓K and

cos ✓`, in the ⇤0
b
! pK

�
µ
+
µ
� simulation to match those observed in data, instead of

the amplitude model of the ⇤0
b
! pK

�
J/ (! µ

+
µ
�) decay explained in Sec. 4. The

distributions of m(pK�), q2 and the helicity angles are corrected separately and the
systematic uncertainties are added in quadrature. Since this is a decay-model e↵ect,
it is correlated between di↵erent data-taking periods and trigger categories. For the
other corrections applied to simulation, the systematic uncertainty is evaluated using
an alternative parameterisation of the correction, as well as di↵erent control samples to
determine the corrections. After all the corrections are applied, a small disagreement
between data and simulation is seen in the proton momentum and impact parameter
distributions. An associated systematic e↵ect is estimated by correcting these distributions
to match those observed in data.

A bootstrapping technique is used to evaluate the e↵ect of the limited size of the sim-
ulated samples used to calculate the corrections. The systematic uncertainties accounting
for data and simulation di↵erences are computed separately for each data-taking period
and trigger category and are thus uncorrelated. Systematic uncertainties associated with
the fit model are estimated using pseudoexperiments and are fully correlated between
data-taking periods. Di↵erent sets are generated with alternative B

0
! K

⇤0
µ
+
µ
� and

B
0
s
! K

+
K

�
µ
+
µ
� yields and di↵erent smearing parameters for the nonparametric shapes.

Alternatively, possible contributions of partially reconstructed backgrounds with a missing
⇡
0 meson or from cascade decays of the type Hb ! Hc(! K

�
µ
+
⌫µX)µ�

⌫µY , where H de-
notes hadrons and the potential additional particles X and Y are not always reconstructed,
are also included in the generated sets. These generated samples are fit with the default
model and the di↵erence obtained on rB is assigned as a systematic uncertainty. Also,
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Flavour Physics in 2020: 

1)  New baryon states 

2)  Input for γ 

3)  Measurement of |Vcb| 

4)  World-best limit for KS
0!µ+µ- 

5)  Seach for CP, and observation of P violation in Λb
0 decay  

6)  Test of lepton-universality in Λb
0! pKµ+µ- /Λb

0! pKe+e-  
https://arxiv.org/abs/1912.08139 
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Figure 4: Logarithm of the profile likelihood of the R�1
pK

parameter in blue (red) including only
statistical (total) uncertainty. The dashed line indicates the one standard deviation interval.

where the first uncertainty is statistical and the second systematic. The profile likelihood
of the R

�1
pK

parameter, including the smearing accounting for correlated systematic un-
certainties, is shown in Fig. 4. The result is compatible with unity at the level of one
standard deviation. For comparison with other LU tests, RpK is computed from the R

�1
pK

results by inverting the minimum and one standard deviation lower and upper bounds of
the likelihood profile

RpK |0.1<q2<6GeV2
/c4

= 0.86+0.14
� 0.11 ± 0.05,

with a more asymmetric likelihood distribution in this case.
The first observation of the rare decay ⇤0

b
! pK

�
e
+
e
� is also reported, with a signifi-

cance greater than 7�, accounting for systematic uncertainties. Combining the results
obtained for rB and R

�1
pK

, and taking into account the correlations, the ratio of branching
fractions for the dielectron final states is obtained

B(⇤0
b
! pK

�
e
+
e
�)

B(⇤0
b
! pK�J/ )

����
0.1<q2<6GeV2

/c4

=
�
9.8+1.4

� 1.3 ± 0.8
�
⇥ 10�4

,

where the first uncertainty is statistical and the second systematic. Taking into account
the measured value of B(⇤0

b
! pK

�
J/ ) [46], the branching fraction of the nonresonant

electron mode is found to be

B(⇤0
b
! pK

�
e
+
e
�)
��
0.1<q2<6GeV2

/c4
=

�
3.1± 0.4± 0.2± 0.3+0.4

� 0.3

�
⇥ 10�7

,

where the first uncertainty is statistical, the second systematic and the third and fourth
are due to the uncertainties on B(⇤0

b
! pK

�
J/ ).

9 Conclusions

A test of lepton universality is performed for the first time using rare b-baryon de-
cays, namely ⇤

0
b
! pK

�
`
+
`
� with ` = e, µ. The measurement is performed in the
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Agrees with SM and with measurements of RK, RK*  



NEWS 
7)  Limit on BF(Bs

0!e+e-) 

8)  New result on angular distributions in B0!K*0µ+µ- 
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Search for the rare decays

B0
s! e+e� and B0! e+e�

LHCb collaboration†

Abstract

A search for the decays B0
s ! e+e� and B0

! e+e� is performed using data
collected with the LHCb experiment in proton-proton collisions at center-of-mass
energies of 7, 8 and 13TeV corresponding to integrated luminosities of 1, 2 and
2 fb�1, respectively. No signal decays are observed. Assuming no contribution from
B0

! e+e� decays, an upper limit of B(B0
s ! e+e�) < 9.4 (11.2)⇥ 10�9 is obtained

at 90 (95)% confidence level. If no B0
s ! e+e� contribution is assumed, a limit

of B(B0
! e+e�) < 2.5 (3.0) ⇥ 10�9 is determined at 90 (95)% confidence level.

These results improve the upper limits on these decays by more than one order of
magnitude.

Submitted to Phys. Rev. Lett.

c� 2020 CERN for the benefit of the LHCb collaboration. CC-BY-4.0 licence.

†Authors are listed at the end of this Letter.
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In Pursuit of New Physics with B0
s,d ! `+`�

Robert Fleischer a,b, Ruben Jaarsma a and Gilberto Tetlalmatzi-Xolocotzi a

a
Nikhef, Science Park 105, NL-1098 XG Amsterdam, Netherlands

b
Department of Physics and Astronomy, Vrije Universiteit Amsterdam,

NL-1081 HV Amsterdam, Netherlands

Abstract

Leptonic rare decays of B0

s,d mesons o↵er a powerful tool to search for physics

beyond the Standard Model. The B0
s ! µ+µ� decay has been observed at the

Large Hadron Collider and the first measurement of the e↵ective lifetime of this
channel was presented, in accordance with the Standard Model. On the other
hand, B0

s ! ⌧+⌧� and B0
s ! e+e� have received considerably less attention:

while LHCb has recently reported a first upper limit of 6.8 ⇥ 10�3 (95% C.L.)
for the B0

s ! ⌧+⌧� branching ratio, the upper bound 2.8 ⇥ 10�7 (90% C.L.)
for the branching ratio of B0

s ! e+e� was reported by CDF back in 2009. We
discuss the current status of the interpretation of the measurement of B0

s ! µ+µ�,
and explore the space for New-Physics e↵ects in the other B0

s,d ! `+`� decays in a
scenario assuming flavour-universal Wilson coe�cients of the relevant four-fermion
operators. While the New-Physics e↵ects are then strongly suppressed by the ratio
mµ/m⌧ of the lepton masses in B0

s ! ⌧+⌧�, they are hugely enhanced by mµ/me

in B0
s ! e+e� and may result in a B0

s ! e+e� branching ratio as large as about 5
times the one of B0

s ! µ+µ�, which is about a factor of 20 below the CDF bound;
a similar feature arises in B0

d ! e+e�. Consequently, it would be most interesting
to search for the B0

s,d ! e+e� channels at the LHC and Belle II, which may result
in an unambiguous signal for physics beyond the Standard Model.

March 2017
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    Remember run-1 result:         Implications: 
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Figure 8: The optimised angular observables in bins of q2, determined from a maximum likelihood
fit to the data. The shaded boxes show the SM prediction taken from Ref. [14].
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https://arxiv.org/abs/1512.04442 
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https://arxiv.org/abs/1903.10434 

C9
NP: New effective vector coupling  

        from eg. vector leptoquarks  

SM 
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A search for the decays B0
s ! e+e� and B0

! e+e� is performed using data
collected with the LHCb experiment in proton-proton collisions at center-of-mass
energies of 7, 8 and 13TeV corresponding to integrated luminosities of 1, 2 and
2 fb�1, respectively. No signal decays are observed. Assuming no contribution from
B0

! e+e� decays, an upper limit of B(B0
s ! e+e�) < 9.4 (11.2)⇥ 10�9 is obtained

at 90 (95)% confidence level. If no B0
s ! e+e� contribution is assumed, a limit

of B(B0
! e+e�) < 2.5 (3.0) ⇥ 10�9 is determined at 90 (95)% confidence level.

These results improve the upper limits on these decays by more than one order of
magnitude.

Submitted to Phys. Rev. Lett.

c� 2020 CERN for the benefit of the LHCb collaboration. CC-BY-4.0 licence.

†Authors are listed at the end of this Letter.
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https://youtu.be/7bX-GTjISDY 

 


