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AGENDA

® MoEDAL

® Temporary Removal for LHCb repairs in VELO region
® Dates for Reinstallation

2 MAPP
® MAPP readout completed

® Installation to date

® Final installation schedule

® MAPP Outrigger
® Shielding installation and ECR

® Technical Proposal



® All elements of the MoEDAL detector were removed without issue
in 2 days starting on October 30" from the VELO cavern (team
from Alberta and Valencia) to enable repairs to LHCb’s VELO
secondary vacuum system.

® We have agreed with LHCb on a reinstallation window of 5 days in
February 2024



MAPP Electronic Readout Design
is Completed — All Boards Available

® The Frontend Readout Board has now been completed and all
boards produced:

® All components have been supplied and the Boards are now being
populated - first readout boards will be deployed December 10th

® Calibration LED boards and calibration control board are completed

® Special cables and connectors for the calibration board are due to be
delivered

® Cockcroft Walton powering boards for PMTs are completed

® All PMTs tested and PMT bases completed and tested.
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® The MoEDAL-MAPP team continued to install MAPP from Nov 1° after
removing MoEDAL from the VELO cavern.

® All 400 scintillator units are installed + one half instrumented with a PMT

® The DAQ computer and local storage as well as all power supplies are installed



Looking at Cosmics with MAPP
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® Each installed PM is checked using cosmic rays that still manage
to penetrate the 105m overburden



Remaining MAPP Installation
Schedule Overview

® December 1t =2 10" continue installation of PMTs and start the
installation of readout electronics

® First tests of complete readout chain using cosmics

® January 7t to February 8" — Complete installation of electronic
readout + connection to LHC timing (fibre is in place)

® First test of a complete readout system for 64 channels
® February 9% to Start of Data Taking:
® Test of calibration system

® Test of complete detector + complete readout chain for all
channels using cosmics.



The Outrigger Design

/ Shielding

Scintillator

® The final design is 92 detectors assembled
into 4 planes

® The detector is deployed in Duct-4

® The detector is protected by 1m of iron
shielding

® The installation is performed using installation
subunits of 8 detectors as shown




The Outrigger Shielding (1)
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® The LHC Machine Group have recently

stipulated that only Duct-4 is currently
available for Outrigger deployment.

® Duct 5 is under consideration for additional
outrigger elements.

® Shielding is required in the tunnel to
protect the outrigger from beam related
radiation




The Outrigger Shielding (2)
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® The shielding design recently approved by the Machine Group has 1m of
iron arranged in the Duct as shown and supersedes our original proposal
of 2m of concrete

® Simulations show that 2m of continuous concrete is roughly equivalent to 1m
of continuous iron in terms of shielding efficacy

® One issue is the channels between the shielding elements cannot be
modelled well by FLUKA.
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® The effect on the dose in the Ducts 3 &4 of 1 m of continuous iron
shielding

FLUKA studies performed by fully Francesco Cerutti & Alessia Ciccotelli of the Beam-Machine Interaction section of the CERN Eng. Dept.



Beam Backgrounds — Thermal n’s

dominated by thermal neutrons Scenario: ducts empty
Thermal neutron equivalent fluence
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FLUKA studies performed by fully Francesco Cerutti & Alessia Ciccotelli of the Beam-Machine Interaction section of the CERN Eng. Dept.




Installation of Shielding + Support Rails
and Cable Tray for the Outrigger

® Scaffolding will be installed on the LHC side W49:12/03-08/2023 (2 h)

® The team in charge of removing the air tightness plug on LHC side and the
internal existing structure will work W50:12/10-15/2023 (2-3 days)

® The scan of the inside of the duct will take place end of W50 or W51 (1 h
work)

® Duct-4 and region will be available for installation of our support rails and
cable tray, internal to Duct-4, from W51:12/17-22/2023 till the end of
W4:01/28/2024 (excluding Xmas break)

® The iron shielding will be laid W5:01/29/24 {> 02/02/2024 (2 days)
® The air tightness plug will be re-installed in W6:02/5-11/2024 (0.5d)
® The scaffolding will be removed W6

® Work to be carried out bt CERN Engineering Group
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The ECR for the Outrigger Shielding
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CERN ha
s agreed to cover the cost of the Outrigger shielding in Duct 4
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The MAPP Outrigger TP

Abstract
This is the Technical Proposal for the outrigger detector for the
MAPP (moEDAL Apparatus for Penetrating Particles) detector being
installed in U for data taking during Run-3 and on. The outrig-
ger is an auxiliary detector designed to greatly improve the accep-
tance of the Phase-1 MAPP detector (MAPP-1) for milli-charged
particles with large fractional charges. The outriggers are four 6m
scintillator planks, comprised of 60 ¢cm x 30 ¢cm x 5 cm scintil-
lator slabs, deployed in a horizontal duct joining the UAS83 tun-
nel to the beam tunnel in the vicinity of the MAPP detector.

® Version 1.1 of the MAPP Outrigger Technical Proposal sent the
LHCC referees on November 20t 2023.



Outrigger Installation Schedule

® The shielding will be installed in January 2024 as noted.

® Due to the non-continuous nature of the shielding we would need to
insert test detectors & dosimeters with varying amounts of HDP
shielding before inserting the Outrigger detectors for the start of the run
in 2024.

® We envisage that possible upgrades to the shielding will be to stop low-
energy neutrons from travelling down gaps between the shielding bars
using HDPE layers.

® If, as we expect, the shielding is found to be effective after a short period
of running we would install the Outrigger Detectors during the next
possible period.

® The use of easily handled installation subunits that slide on rails into the
Duct allows us to install the whole Outrigger detector in an estimated 5 days

® We have used as an example the use of a 5 day, TS similar to the one
in June 2023, as a possibility for early installation

®In any case we would use the 2024 YETS
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The Construction and Installation
Schedule for the Outrigger




Run 3
----MAPP-1
——OR Duct 3

OR Duct 4
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The effect on the sensitivity of the Outrigger
Detector for mCPs due to its position. MAPP
detector efficiencies

This study shows that the exact position of
the Outrigger, in either Duct 3, 4 or 5, does
not impact its sensitivity in a significant
way.

v MAPP-1 (L = 30 tb™ 1)
B, -=---miliQan-b (L = 200 fb™!)
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Direct bounds from accelerator-based searches and
indirect bounds from the effective number of
neutrinos from Planck are shown. The projected
sensitivity for mCPs, for models with a massless
dark photon, are presented for milliQan, MAPP-mCP
and FORMOSA-1 at Run-3.

MAPP detector efficiencies are included but
not yet in the Outrigger case



