The
LI J\o'slt_',

s UNIVERSITYOF U\M GDD

J BIRMINGHAM Gas Detectors Developme

b1 5, T
Imperial College K(’*I:‘j%lé E I THE UNIVERSITY OF s movAL & =
i"" et it R ILhEITOId ApplDLCl Laboratory X

London [,()N_DO.\I u NEW MEXICO i blu.!lu.u

Imperial College
London

The MIGDAlexperiment

Towardsobservationof the
Migdal effect in nuclearscattering

@« |MIGDAL

w’)
W/‘/ Migdal In Galactic Dark mAtte

arXiv 2207.08284ew

Henrigue AraujoJmperial College London
On behalf of the MIGDAL collaboration
19 July 2022

14" International Conference on the Identification of Dark 8E&22 July 2022 Vienna, Austria



https://arxiv.org/abs/2207.08284

The elusive Migdal effect

ADirect DM experiments invoke the Migdal effect
tO SearCh fOI’ nuclear reCO”S below '[hl’eShO|d Migdal event topology involves a nuclear recoil and

electron recoil originating from the same vertex.
ARare atomic effect predicted in the late 1930s and
observed since indioactive decays but never recorded in nucleacattering

M |G :)AL Aim: Theunambiguousbservation of the Migdal effect

using an optical TPC with lggvessure Cfand other gases

Measurements will probe recoll energies well above those
Indirectly searched for in most DM searches, but will allow
a systematic study in various atoms and molecules

>>> See talk bghris McCabe for neigdal calculations
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MIGDAL
The MIGDAL experiment

Z

ALowpressure gas: 50orrof CF, I /M"‘»

A Extended particle tracks ) L K

A Avoid photon interactions X / | P— Jm R
AOptical TPC PMT | )

Almaging:  2x glassGEMs + camera e cathode

A lonisation: 120 ITO anode strips —— S G

A Scintillation: photomultiplier tube — Choms
AHighyield neutron generators @ @ —m0,—— G-GEMs

A D-D: 2.47 MeV (10n/s) ITO anode

A DT: 14.7 MeV (19 n/s)
AS5STAYSR 0SIYZXZ &Of S
AElectron and nuclear recoil tracks Ny
A Migdal: NR+ER tracks, common verte

A NR and ER have very differedx
A 5 keVelectron threshold (F&5 calibration)
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MIGDAL
The MIGDAL experiment

Chamber
M 1 €-alldy tube  collimator

Active region = :
10x10x3 crd

PMT

cathode, GEM stack, ITO

CMOS camera
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OpticalTPC

Cathode
Woven mesh
280 mm Al wire

8
Drift gap: 30 mm

Field: 200 V/cm
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Fieldcage

3 field-shaping
electrodes

Double glass-GEMs
hole/pitch: 170/280 nm
gain: ~10°

Transfer gap: 2 mm
Field: 600 V/cm

m ITO anode

120 strips
wire-bonded to
Kapton flex-cable

- strip pitch: 830 mm

Induction gap: 2 mm
Field: 400 V/cm
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Detector readout

Henrigque Araujo (Imperial)

VUV PMT (Hamamatsu R11410)
Detects primary and

secondary (GEM) scintillation Detects GEM scintillation throug
Absolute depth (z) coordinate glass viewport behind ITO anod

Digitised at 2hs/sample
[Trigger]

ITO anode strips
PostGEM ionisation
Readout ofX,2 plane
Digitised at 2 ns/sample
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sCMOSamera
(Hamamatsu ORGRusion)

Readout ofX,y) plane
Exposure: 11.thdframe
(continuous)
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