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| etter of Intent

About 20 pages document with an overview of the
experimental proposal to be presented to the LHCC

» Physics motivations
- dipole moments of charm baryons

- fixed-target physics with very forward acceptance
» Proof-of-principle test at IR3
» EXxperimental proposals

1)fixed-target setup in LHCb

2)new dedicated experiments at IR3

» Detector overview

» Cost, funding and timeline
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Test in LHC at IR3

» A proof-of-principle test
at the insertion region 3 Not in scale
(|R3) IS considered with Magnet Tracker

Tracker

LHC machine people .
Bent crystal |
, 5/7 mrad o
» Main goals of the test Bent crystal — Charged hadrons
50 prad -~ . I
- test machine and Y B
operational aspects N 4 - ;
_ Main 7 TeV proton beam ) D ’ . 2Rs
- measure channeling | v
efficiency at TeV energies « SR > | »  Absorber
~100 m ~1m L
y
- study detector )

performance and
background level
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Channeling efficiency measurement at SPS

»  Sketch of the setup for crystal channeling measurement at SPS H8
@ Se
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(b) Phys.Rev.D 103 (2021) 7, 072003
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machined surfaces

» (a) Angular distributions of 180 GeV hadron beam after interaction
with crystal. (b) Monte Carlo simulations for channeling efficiency
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Equipment and detector for IR3 test

Minimal configuration
» 2 goniometers
» 2 silicon bent crystals + W target
» pixel detector inside Roman Pot

» Data acquisition

» Infrastructure, mechanics and services

» Other?
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Timeline tor IR3 test

» Aim for a test during Run3 (before 2025). A lot of work is needed!

- definition of program of measurements (e.g. channeling efficiency).
Simulation studies to study the performance

- goniometer design and construction

- bent crystal construction (specs defined) and test at SPS
- pixel detector (Velopix)

- HV/LV and cooling

- data acquisition (PCle40)

- RomanPot design and construction

» Define a timeline with a breakdown structure of activities and
responsibilities
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MoU for IR3 test

» Mostly a machine test

» MoU has been prepared by CERN team
and it is available for signatures

- contributions from interested institutes are
based on best effort, not a binding agreement

- addenda to the MoU for specific contributions
of each Institute
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WO scenarios after the test
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» Assuming the IR3 test is successful

In LHCb

excellent detector v/

only the fixed-target setup is
required v

large bending angle

competition with nominal
L HCb data taking -

Other considerations?

Nicola Neri

Dedicated experiment

build new detector, many
resources needed -

imited space and infrastructures
at IR3 -~

optimal experiment v/
iIndependent physics program ¢

Other considerations?
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Simulation studies in LHCDb

Good performance (signal and bkg)
with LHCb detector. Full simulation
of fixed-target setup: W target
0.5-2.0 cm and bent crystal

“ Viarger = 0.01 with 106 p/s on target

Rotation of crystal to

iéﬂﬁsrore L?Qb About 10-4 At are channeled and
CoUL Sty have high momentum =1 TeV

Andrea Merli PhD thesis CERN-THESIS-2019-108

Good res. on production and decay vertex g T
(7-8mm), 6c angle (25urad), m(pKr) (20 MeV) E A e :146188
3.55— —1200
- 1 1000
3E 10800
: 185600
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o 185200
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Fixed-target setup upstream of LHCb

300 mm |

l PLUME

‘ Goniometer mu

f

e

| be clamped to t
floor

Goniometer internal structure:
compatible with operations in
ultra-high vacuum

Accuracy on position ~20 pm,
rotation angle ~20 prad

>

Goniometer for target+crystal
positioned in the region
upstream of the LHCb detector

Space of 30 cm is required for
the goniometer along z
direction
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Studies for a dedicated experiment at IR3

Tracker
(outside beam pipe)

»  Channeled A in bent crystal
are very focused in few cm?2
Vertex Locator

v ¢ Dipole . 'Tracker.
»  Preliminary simulations: with 8 (nside beam pipe) [SSMSERERY  inside beam pipe)

VELDO tiles + existing 1.9Tm 9 10 11 12

dipole magnet in situ can build
a spectrometer

1 2 3 4 5 6 7 8

VeloPix modules in Roman Pots

ettt g A+ K-t for Vertex and Tracker stations LHC orbit correction dipole MCBW (1.7
Hit distribution for A, — pK- 7 1 cm from the beam m, 1.1 T) is considered for the spectromete
Area =~ few cmZ. rate = 100 MHz/cm? 55x55 um2 pixel, (Credits: Pascal Hermes, CERN)

Last tracker station at z=0.4 m from magnet

o pixel hit rate 600 MHz/cm2,
12 um hit resolution

- Sensors
B ..o .-:.. & ASIC s
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Equipment and detector for a dedicated experiment

» 2 goniometers
» 2 silicon bent crystals + W target
» pixel tracking detector (Velopix) inside Roman Pots
» 4 T m dipole magnet
» Data acquisition
» Infrastructure and services
»  Simulations are needed to study impact of:
- PID detector for p>100 GeV. TRD detector?
- Calorimeter?

—  Muon detector?
» Other?
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Timeline

» Possible timeline for the experimental proposals in
LHCb or for a dedicated experiment

2022 2020 2029
: +  Construction .
ALD . > R3test! | installation Loowataking |
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