Measuring muonic
X-rays @ PSI

Frederik Wauters
Some pictures an d impressions



Test beam with 2 HPGe + LISO
-2 weeks

Full measurement campaign with
HPGe array, scintillators,
neutron detectors, ...
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-

tEl area







puH HFS experiment

z e+ DAY+
efficiency: 60 %

BGO BGO Background signal

o et B
il

Bremstrahlung + ....

false identification: 6%

«(=={}» ETH Aldo Antognini BVR52, 27.01.2021 18



Accelerator Facilities
Cockoroft-Waiton
Injector 2

580 MeV Ring Cyclotron
Injector 1

Beam Transport Lines
P Proton Channel

Neutron Spallation Source
S Neutron Spallation Source SING
L Targel-Storage PR

= Medicine

1 Isotope Production IP2
2 Eye Treatment OPTIS
3 Proton Therapy Gantry

W Nuciear Physics and
Radiochemistry

-Iwm
Solid State Physics and
Materials Science

DO

3 experimental areas for particle physics
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A1.CB1 v Beam Schedule 2022
A 8 c D E|F|6|H 2 R ] e N pla|Rr T v | w|x|v|z|a|ae|a|a|a|ar|ac|an| a|as|ak| A [am|an|a0|ap | a0 AR | as | AT | Au | av AX | AY | AZ | BA
2 | https:liwww.psi.ch/del/sbl/schedules <stefan.ritt@ps| Momhl April May June | July | August

Last update: 6/20/2022 15:24:06
Days| 0 0 0 0 7 7 3 7 6 7 7 6 7 3 7 6 4 4 7 7 6 7 7
Start Apr/4122 |Apri11i22|Apr/18122|Apr/25/22| May/2/22| May/9r22 May/16/24May/23/22May/30/24 Juni6/22 [Jun/13/22]Jurnv20/22)dun/27/22] Juli4r22 [Juli11/22]Juliisrz2|Juli2si22| Aug/Li22 | Augisizz pug/15i23augi22/23aug/29/29 Sepisi22 [Sepl12/235epil
Area Experiment PSI Contact End \pr/10/22|Apr/17/22|Apri24/22| May/1/22 | May/8/22 May/15/2May/22/23May/29/23 Jun/5/22 PJun/12/22{Jun/19/22)Jurv26/22| Juli3/22 |Juli10/22|Jull17/22|Juli24/22|Juli31/22)| Aug/7/22 Aug/14/22Aug/21/22Aug/28/22 Sepl4/22 Sepfllf‘ZZbepllB/ZﬂSep/Z
PiM3 MuSR (GPS&LTF) Luetkens Luetkens (coord.) |
PIiE3 MusSR high field h Scheuermann (coord.)
MuE1l MuSR (GPD) t Khasanov (coord.)
MuE4 MuSR (LEM) Prokscha Prokscha (coord.)
PiE1-1 MuSR (Dolly) Shiroka Shiroka (coord.)
MIXE Amato Amato/Knecht
PiE1-2 R-08-01.3 muCF Knecht Kravchenko
R-16-01.1 muX Knecht Knecht
R-20-01.1 OMC4DBD Knecht Zinatulina
R-21-02.1 muon EDN Schmidt-Welle Schmid: llenb
R-21-03.1 Anvil Antognini Knaian
R-22-02.1 LEMING A ini Soter
R-22-03.1 ETD Antognini Landman
PIiES R-99-05.2 MEG Papa Mori
R-12-03.1 Mu3E Meier Schoening
R-16-02.1 HyperMu Antognini
R-22-01.1 PIONEER Knecht Kammel
muSR Pixel Meier Meier
UCN-S R-05-03.1 n2EDM  Lauss Lauss
UCN-wW1 R-21-01.1 Mirror Net Lauss Lauss
UCN-W1 Detector and Storage Lauss Ries
PiM1 R-12-03.1 Mu3E Meier Schoening
R-12-01.2 MUSE Reggiani Downie
ktik ETHZ A ini gnini |
Praktikum UZH Meier Caminada
TIMESPOT Meier Cardini
CMS Diamond Meier Hits m
R-21-02.1 muon EDN Meier Schmidt-Wellenb. [ ]
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Secondary Beam Lines
Description

Secondary Beamlines
User Information

Beam Requests and BVR
Call for Beam Time Requests

Previous User Meetings

Research at PSI Research Divisions and Labs Facilities and Instruments PSI User Services New Projects ‘

Call for New Proposals/Letters of Intent/Beam Requests for Experiments or
Tests using PSI's Pion, Muon and Ultracold Neutron Beams

BV 54 - Benutzerversammlung Ring

Next Users' Meeting Ring: January 23 - 25, 2023 (extended to Jan 27 if remote)

Submissions and beam requests

Deadline for submissions and beam requests: January 9, 2023

Program e

Beam Time Request Form
PDF File / MS Word File

General Remarks

The pion, muon and UCN beams of PSI are normally available free of charge to user groups of universities and research laborato-
ries. A prerequisite for the charge-free admission of external users is the readiness to publish the scientific results in interna-
tionally accepted journals, giving proper credit to PSI staff members involved in the experiments as well as proper mention of
the PSI facilities.
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Bread and butter spectrum with muonic krypton
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e Measuring 2PIS in pg of material

o O O O

Stop 30 MeV/c muons in a small amount of material

M — pH — pD — pZ transfer cell
Demonstrated in 2017, few % efficiency
Measured 248/246Cm

Cm 2P1S multiplet (complicated due to dynamic hyperfine splitting)
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e SIS3316 digitizer modules

e 250 MHz

e  Save every single
channel trigger
(coincidences &
events in software)

e Save raw waveforms
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Trapezoidal filter
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Save raw waveforms
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10 ns time resolution
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