
Creating a living archive of an active experiment: 
the CMS experience

It is essential that we capture and maintain what is happening
NOW at CMS in order to future-proof our history. CMS is truly an
incredible experiment and we need to be able to look back on it
and tell the exciting stories that made it up! For a collaboration
of over 6000 people and 250 institutes spread around the
globe, this is not an easy task! This is especially true now, when
there is so much work being done for Hi-Lumi CMS!
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Short vs Long Term

Short term footage:
Social Media

Long term footage: 
CERN archive (CDS)
Website cms.cern or
Newsletter
CMS Photobook?

Timelapses
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Benefits of Archives
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CCP Set Up

Communications Contact Persons are selected across the different
subsystems and areas of CMS. They:

feed information about important milestones to the central
communications team for articles, pictures, videos, timelapses etc
encourage their subsystems to create and share footage with the
communications team e.g. through dedicated comms sessions
collect entries for the image of the month competitions

Ludivine Ceard (ludivine.ceard@gmail.com), Sofia Hurst (sofia.hurst@cern.ch),
Nefeli Stathaki (nefeli.stathaki@cern.ch), Dave Barney (Dave.Barney@cern.ch) on behalf of the CMS Collaboration

It is essential that we capture and maintain what is happening
NOW at CMS in order to future-proof our history. CMS is truly an
incredible experiment and we need to be able to look back on it
and tell the exciting stories that made it up! For a collaboration
of over 6000 people and 250 institutes spread around the
globe, this is not an easy task! This is especially true now, when
there is so much work being done for Hi-Lumi CMS!

Captured by the Comms Team in articles, blogs,
photos, and videos.

Making sure key
constructions and
deliveries come to life

IoM competitions involve our online
audience and also gives direct visibility to
individuals, institutes, and funding agencies
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Silicon bent crystal realization
 Cutting  Crystal bending scheme

 Torsion Characterization

 First beam test scheduled in August 2025 at CERN H8

 Curvature characterization

Parallelepiped-
shaped samples 

were obtained 
with micrometric 
precision using 
dicing blades 
bonded with 

micro-diamonds.

A 2D measure of 
surface profile is 

achieved with 
nanometric 

precision with 
interferometric 

profilometer

Torsion <10μrad/
mm is required 

for good steering 
efficiency.

The optical 

characterization  
estimates 

~5μrad/mm.


A holder forces the 
crystal into arched 

position. 

 A very uniform 

secondary anticlastic 
curvature appear as 
elastic reaction of 

silicon.

Primary

Curvature

Simulations

 Simulations of a 
silicon-oriented bent 

crystal with a 
600 μrad bending 
angle and 3 mm 
thickness, using 

Fermilab Delivery 
Ring beam 
parameters



A preliminary beam 
loss reduction of a 

factor 3 is estimated 
for a beam with 
40 μrad angular 

divergence.

GEANT4 Simulation – Bent Crystal PDF
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Septum shadowing with bent crystals

 Channeling: particles aligned 
with atomic planes
are bound to 
oscillate in the atomic potential 

well. Channeling works very well 
with positively charged 

particles such as protons.

 In a bent crystal channeled 
particles follow the curvature of 
the lattice plane which acts as a 

sort of wave-guide.

 Idea: implement an 
optimized bent crystal 

upstream of the 
electrostatic septum to 
reduce particle loss. 

 A large steering power can be 
obtained in few millimeters of 
crystal, equivalent to that of 
hundreds of Tesla magnetic 

dipole. This technology is already 
implemented into LHC.
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Mu2e requirements
 High statistics: highest intensity muon beam in the worl
 High background rejection: pulsed proton beam structure 

to reject Radiative Pion Captur
 High detector precision

The pulsed proton 
beam is extracted via 
resonant extraction. 

: a fraction of the 
beam interacts with the 

septum material, 
causing about 1.5% of 

 and 
unwanted 

.

Issue

beam losses
radiation 

damage [1]Year
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Improvement of current 
single event sensitivity 

by a factor  10⁴

Search for 
neutrinoless muon-to-
electron conversion as 

a signature of new 
physics beyond SM

Mu2e Physics goal

ENHANCING PROTON EXTRACTION 
FOR THE MU2E EXPERIMENT

Pierluigi Fedeli 

(University and INFN of Ferrara)

On behalf of the Mu2e Collaboration
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Advancing the CMS Level-1 Trigger: Jet 
Tagging with DeepSets at the HL-LHC

∼ 1011protons
∼ 1011protons At the Large Hadron Collider 

(LHC), galaxies of protons collide 
40 millions times per second. 

quarks

gluons

These collisions 
produce quarks 
and gluons, the 
building blocks 
of matter, which 
emerges as 
tightly focused 
particle jets

Identifying jets in real time at data 
rates of roughly Petabit/s is a crucial 
task at the LHC.

CMS Detector 
O(Pb/s) data rate

Successful jet identification allows 
scientists to reconstruct collisions 
and probe the fundamental physics 
behind them.

Level 1 
trigger

Duc Hoang, Chris Brown, Stella Schaefer, Sebastian 
Wuchterl, Sioni Summers, Philip Harris. 

The L1 
trigger 
decides if 
detector 
data is sent 
to next tier.

Yes/No?

Increased Physics 
Performance

A farm of 500 FPGAs will 
receive data from the detector

The system have a  time 
window to process an event.

12.5 μs

Real-time Machine 
Learning

Reconstruct particles 
constituents

Sort particles by their 
momentum ( )pT

Standard jet 
reconstruction chain

Each event is 
assigned a 

unique token for 
tracking during 

parallel 
processing.

Jet
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Floorplan (Xilinx FPGA VU9P-2)
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Final jet 
objects

NN results and jet 
objects are saved in 

64 bit words

NN %VU9P

LUT 35

FF 16

DSPs 15

BRAM 0

Latency 148ns 
(II=2.8ns)

More data than any 
device on earth

Increased signal 
efficiency in the 
most background-
dominant regions.
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