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LHCb experiment

• Built for the study of b-physics and CP-
violation

• Single-arm forward spectrometer
• Diverse physics programme including 

beauty- and charm physics, rare decays, 
and exotic hadrons

• Recently underwent a major detector 
upgrade for LHC Run 3
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Why study rare decays?
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• New physics may appear as 
indirectly affecting SM processes

• Rare decays offer a good testing 
ground due to the small SM 
amplitudes

• Examples: LFU ratios !", !"∗
(anomalies now gone L), 
branching fractions and angular 
observables in % → ' ( (
transitions (unexplained tensions 
with SM predictions remain)
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New 
physics

?

[PRL126(2021)161802][PRL125(2020)011802] [JHEP11(2021)043]
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.161802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.011802
https://link.springer.com/article/10.1007/JHEP11(2021)043
https://arxiv.org/abs/2212.09153


Angular analysis of ! → #$$%%
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• First angular study of a rare 5-body 
decay

• No selection applied to the hadronic 
system – can extract information of 
different spin structures, 
complementing results from channels 
like & → '∗) )

• Possibility for a measurement of the 
differential BR

• The interference between the hadronic 
resonances present an opportunity to 
study CP-violation by comparing the 
&*/&, decays

[PhysRevD.83.032005]

4

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.83.032005


SND@LHC experiment

• A newly-built, compact neutrino experiment at 
the LHC

• Designed to study the neutrinos coming from the 
ATLAS interaction point, with an emphasis on 
identifying the three neutrino flavours

• Potential to study various topics, including the 
measurement of charm production cross-section, 
LFU tests in neutrino interactions, and the search 
for feebly-interacting particles Anni Kauniskangas, CHIPP winter school 2023

[2210.02784]
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https://arxiv.org/abs/2210.02784


SciFi detector performance analysis
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• Understanding the performance of 
the detector is essential for the 
interpretation of physics data

• My work will involve analysing the 
performance of the SND@LHC 
scintillating fibre (SciFi) detector, 
including the spatial and temporal 
resolution, tracking efficiency, and 
geometrical effects

3 EXPERIMENT CONCEPTUAL DESIGN 15

Figure 12: (left) SHiP-Charm SciFi modules equipped with readout. (right) A SciFi X-Y
detection module with its corresponding readout electronics and the water cooling system for
the front-end ASICs.

board. Light shielding of the assembly is ensured by a seal implemented at the flat Kapton
flex section enclosing the photo-detectors and the entire fibre region. This part doesn’t require
any cooling as the heat dissipation of the SiPMs is su�ciently low. For time calibration and
threshold adjustment, a light injection system is placed on the opposite side of the photo-
detector fibre end. For the time measurement with the SciFi, a readout system based on
the STiC ASIC [43] has been developed and tested in several testbeam campaigns during
2018-2019. The coincidence time resolution (CTR) of 350 ps between two planes of the size
133mm⇥133mm has been demonstrated with minimum ionizing particles. This corresponds to
a single plane time resolution of about 250 ps. In case of the calorimetric operation of the SciFi,
which leads to an order of magnitude more photons produced in fibres, further improvement of
the time resolution is expected. An FPGA on the readout board is collecting the hit information
of the STiC chips and it is assembling them into larger frames. The FPGA handles the interface
between the front-end and the DAQ CPU over a Gigabit Ethernet for data acquisition and slow
control. The hit detection e�ciency of the SciFi is expected to be larger than 99% for large
planes, since no radiation damage will occur during the operation of the detector.

3.4 Muon and timing detector

The muon and timing detecgor is located downstream of the ECC/SciFi detector and it will
identify muons, crucial to identifying muon neutrino charged-current interactions. In com-
bination with the SciFi, it will serve as a non-homogeneous hadronic calorimeter, enabling
measurement of the energy of hadronic jets. The timing resolution of about 100 ps per hit will
allow to timestamp tracks in the SciFi and emulsion by linking them to tracks in the muon
system.

Eight scintillating planes will be interleaved between layers of iron slabs 20 cm thick, which
will act as passive material. The first five planes are similar to the upstream veto detector,
albeit with di↵erent dimensions, and will be used as a timing detector for traversing particles.
The last three layers consist of two layers of thin bars, one arranged horizontally and one
arranged vertically, allowing for a spatial resolution less than cm. Muons will be identified as
being the most penetrating particles as described in section 6.2. A schematic representation of
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Summary
My PhD work will involve two 
projects:
• The angular analysis of the 

decay   ! → # $ $ % % with 
LHCb

• A study of the SND@LHC SciFi
detector performance
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Thank you for 
your attention!


