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The uSR Technique
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Muon Spin Spectroscopy at PSI:
SuS (Swiss Muon Source)

DOLLY
Muon Energy: 4.2 MeV (p*)

GPD

General Purpose Decay Channel
Instrument (for Pressure Studies)

LEM

Low Energy Muon
Instrument

Muon Energy:
0.5-30 keV

Muon Energy: 5-60 MeV (p*/ u)
) _ ‘i .

HAL

High Field and Low Temperature

GPS

General Purpose Surface
Muon Instrument

Shared Surface Muon Beam
Muon on Request (MORE)
Muon Energy: 4.2 MeV (u*)
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How do we use MIDAS?

Low Energy Muons

Andreas Suter, Thomas Prokscha and ZS

Muons at 1-15 keV for thin films
and heterostructures

MIDAS from March 2023 with
some backports.

All used equipment has FE and
device drivers written for MIDAS.
Used only via MIDAS web
interface with extensive JavaScript
custom pages (MuDAS).

Has its own Autorun FE to run
(fully) automated measurements.

Our users

Bulk Muons

Andrea Raselli

Muons at >4 MeV for bulk
samples (crystals, powders,
liquids)

MIDAS from 2018 with some
backports.

Most used equipment has FE and
device drivers written for MIDAS.
Used mostly via a Qt3 based GUI
(Deltatt).

Has its own Autorun FE to run
(partially) automated
measurements.

100s of users every year.
About 200 beam days per year.

Non-MIDAS experts.

science and chemistry.

Fields: condensed matter, material
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Deltatt GUI — Bulk uSR

Eile Help

—Instrument GPS

Run NOT ACTIVE **MANUAL** Sample: CuxTiSe2
Last Run: 2306 Temperature: 10.000kK
Autorun: STOFPED Field: 50.000 G
TDC Mode: Veto - 1st Port Orientation:  powder

Proposal ID: 20222847 p21043
Proposal Info: Sugiyama
Run Title: CuxTiSe2, wTF100G,

Start Time: Mon Sep 11 10:30:27 2023 3p3K

Stop Time: Mon Sep 11 12:22:01 2023

unContmI r TDC Status [ TDC Settings [ Modify Devices [ Exp. Magnets ﬂ:E

—AutoRun Sequence
| Start Run | | Start Sequence |
| | | |
| | | |
| Proposal ID | | | | Status |
[ Modify Run Title | | | |_Edit sequence |
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Deltatt GUI — Control Equipment

Eile Help

—Instrument GPS

LTC Serial: 576

Last update device readout:

Last update database demand:

0 seconds

Run NOT ACTIVE **MANUAL** Sample: CuxTiSe2
Last Run: 2306 Temperature: 10.000kK
Autorun: STOPPED Field: 50.000 G
TDC Mode: Veto - 1st Port Orientation: powder
Alias: Temperature Type: LTC21 Name: templtcO

Directory: fuserdiskO/musrfexp/td_musr2n/dat/ltc/

1 days 3 hours 25 minutes 56 seconds

WRITE MODE : modified demand value will be sent to LTC21

Sample Holder

Device Readout

Database f Demand

Modified Demand

Instrument Mode

Sensor #1 Temperature

Sensor #2 Temperature

Heater Setpoint [K]

Analog Setpoint [K]

 Update Title

CONTROL
48.301 K
48.410 K
10.000
10.000

Quantumholder_09_Quant_95

CONTROL

10.000
10.000

| Modify Temperature || Modify Setup || To MONITOR Mode |

OK

|| Cancel |

| Reset Average || STOP frontend |
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Deltatt GUI — Edit and Run Scripts

Eile Help

—Instrument GP5 —
Run NOT ACTIVE™*

Last Run: P
Autorun: g
TDC Mode: y

Start Time: Mon §
Stop Time: Mon §

n Control. | TDC &
Start Run
Proposal ID
Modify Run Tit

#¥¥ WARNING Proposal ID 20222847 is scheduled for this instrument (GPS) this year

MODIFIED 21-Oct-2022 15:33:48 Deltat |_musr_tst pc11318
MODIFIED 21-Oct-2022 15:30:36 Deltat |_musr_tst pc11318
MODIFIED 21-Oct-2022 15:28:48 Deltat |_musr_tst pc11318
MODIFIED 21-Oct-2022 11:10:29 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 20:27:37 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 20:25:27 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 17:57:08 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 17:53:27 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 17:42:38 Deltat |_musr_tst pc11318
#example high temp regime

#Stopping run after getting to No of events
#stop histogram back 10000000

#Switches off all magnets to ZF, waits 120 s
set magnet WED 0 120

start histogram back 8000000

#weak LF 50G Wait 120 second
set magnet WEDL 50 120
start histogram back 8000000

#LF 800G Wait 120 second
set magnet WED 800 120
start histogram back 8000000

#LF 2000G Wait 120 second
set magnet WED 2000 120
start histogram back 8000000

#Switches off all magnets to ZF, waits 120 s
set magnet WED 0 120

#switch to Transverse Field

P AR LT Lo S N YN

[41¢]

Save and Qurt” Verify H Cancel H ShowHints H Print Text H Print Sequence... H

Help
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Deltatt GUI — Edit and Run Scripts

Eile Help |

#+¢ WARNING Proposal ID 20222847 is scheduled for this instrument (GPS) this year -
—Instrument GPS —
Run NOT ACTIVEY
Last Run:

MODIFIED 21-Oct-2022 15:33:48 Deltat |_musr_tst pc11318
|| MODIFIED 21-Oct-2022 15:30:36 Deltat |_musr_tst pc11318

9| MODIFIED 21-Oct-2022 15:28:48 Deltat |_musr_tst pc11318
Autorun: g | MODIFIED 21-Oct-2022 11:10:29 Deltat |_musr_tst pc11318
TDC Mode: \ | MODIFIED 20-Sep-2022 20:27:37 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 20:25:27 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 17:57:08 Deltat |_musr_tst pc11318
MODIFIED 20-Sep-2022 17:53:27 Deltat |_musr_tst pc11318
Start Time: Mon 4| MODIFIED 20-5ep-2022 17:42:39 Deltat |_musr_tst pc11318

Stop Time: Mon ¢ #example high temp regime

#Stopping run after getting to No of events
#stop histogram back 10000000

Run Control: | TDC ¢
#Switches off all magnets to ZF, waits 120 s

‘ﬂ set magnet WED 0 120 -
‘: start histogram back 8000000 [} Gethng too Old (QT3, Cannot be

#weak LF 50G Wait 120 second

[ ||setmasnetweoLso120 compiled on modern systems).

start histogram back 8000000
Proposal ID
#LF 800G Wait 120 d H
o D 500 190 e Works with MIDAS 2018
Modify Run Tit 9
start histogram back 8000000

j;{m";‘;‘;‘;f;"‘:[‘f;;g;‘j;g”d » Not needed with custom pages,
JavaScript and JSON-RPC.

start histogram back 8000000

#Switches off all magnets to ZF,
set magnet WED 0 120

#switch to Transverse Field

P AR LT Lo S N YN

Save and Qurt” Verify H Cancel H ShowHints H Print Text H Print Sequence... H Help
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MIDAS — Low Energy uSR

A, status x | +

« - C @ QO & = lemd3.psi.ch:8081/?cmd=Status

= nemu
Status
oDB
Messages
Elog
Alarms
Programs
Buffers
History
MSCB
Config
Help
AutoRun
LemVac
SampleCryo
ConfigSetup
RunLog

Mudas
» MudasTabs
Scaler
ControlRoomScaler
Sep6l1P564_Vac
LEMDocu »
SafetyAtPSIA»
SearchDB 2
AccStatus »
EventSettings »
HIPA-Energy /
HIPA-ELOG»

so% vy @ Q Search

© © 0@ ® =

Alarms: Mone 13 Sept 2023, 11:50:34 UTC+2

Run Title
Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3.10 kV, SR=-10.00
Start: Mon Sep 11 19:48:32 2023 Stop: Mon Sep 11 22:20:49 2023
M Alarms: On Restart: Off Data dir: /data/nemu/dlog
s -\
Equipment + Status Events Events[/s] Data[MB/s]
Trigger VME_FE@lem03.psi.ch 782623 0.0 0.000
Scaler VME_FE@lem03.psi.ch 47411 0.3 0.000
SlowControl VME_FE@lem03.psi.ch 1829 0.0 0.000
Beamline ok 1] 0.0 0.000
ModCryo Ok 4] 0.0 0.000
SampleCryo Ok 1] 0.0 0.000
HV Ok 4] 0.0 0.000
HV Detectors Ok o 0.0 0.000
WEW ok 4] 0.0 0.000
Danfysik_Spin_Rot Ok o} 0.0 0.000
LEMVAC Ok o 0.0 0.000
SepblPs64Vac Ok 4] 0.0 0.000
SCS52001M Ok o 0.0 0.000
lemplug ok 0 0.0 0.000
TPG262 Ok o 0.0 0.000
L TFL Ok o 0.0 0.000 y
Channel Events MB written Compr. Disk Level
#0: lem23_15123.root .
Ly 1he expert user can still use the
| standard MIDAS interface.
TPG262_SC [lem03.psi.ch]
TFL_SC [lem03.psi.ch] Analyzer [lem03.psi.ch] VME_FE [lem03.psi.ch]
BeamlLine SC [lem03.psi.ch] SCS2001M_SC [lem03.psi.ch] lemPlug [lem03.psi.ch]
FUG [lem03.psi.ch] ModCryo [lem03.psi.ch] K2400 SC [lem03.psi.ch]
QLS564P_Ta [lem03.psi.ch] Logger [lem03.psi.ch] mhttpd [lem03.psi.ch]
mserver [lem03.psi.ch] HV Detectors [lem03.psi.ch] LEMVAC_SC [lem03.psi.ch]
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MuDAS — User Friendly Interface

A, LEM Mudas ES

_+_

< - C @ O8 =
=] nemu
Status

oDB
Messages
Elog

Alarms
Programs
Buffers
History

MSCB

Config

Help

AutoRun
LemVac
SampleCryo
ConfigSetup
RunLog
Mudas

» MudasTabs
Scaler
ControlRoomScaler
Sep61PS64_Vac
LEMDocu »
SafetyAtPSIA»
SearchDB 2
AccStatus 2
EventSettings »
HIPA-Energy »
HIPA-ELOG»

lem03.psi.ch:8081/7cmd=customé&page=Mudas&tab=1

s W | Q Search v @ 0 @ @

Alarms: Mone 13 Sept 2023, 11:51:42 UTC+2

Mudas LEM
Run status: - ELOG
Run title: Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3.10 kV, SR=-10.00
Run #: 15123 3 Sample: CaloCr7028 C C,
Start time: Mon Sep 11 19:48:32 2023 Temperature: 0.00 K ket
Stop time: Mon Sep 11 22:20:49 2023 Field: 0.0G
Event rate: 0 /s (Ip=0 pA) L= Imp. Energy: -0.9 keV
Total stats:  0.782 M Proposal ID
Autorun: P-Group:
[12.09.23, 07:15:59] Autorun finished. PI:
- Auto Run  Sample Cryo. LAR Editor Counts Vacuum Moderator HV Edit More... mik
Demand Readback
300.00 K 0.00 K k= salman@gmail.com
0.00 K/min 0.00 K/min . \
; 0 e Different tabs for
0.0 I/min .
010% [(Auo +] 020% L different tasks.
0.0% ket
No browser reloads
0.00 kV 0.00 kV et d d
needed.
\_ J

USR+MIDAS = MuDAS

GUI with a simple and familiar look.
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MuDAS — Ability to Monitor and Control

A, LEM Mudas ES

_+_

« > Cc@ 08
=] nemu

Status

oDB

Messages

Elog

Alarms
Programs
Buffers

History

MSCB

Config

Help

AutoRun
LemVac
SampleCryo
ConfigSetup
RunLog

Mudas

» MudasTabs
Scaler
ControlRoomScaler
Sep61PS64_Vac
LEMDocu »
SafetyAtPSIA»
SearchDB 2
AccStatus 2
EventSettings »
HIPA-Energy »
HIPA-ELOG»

lem03.psi.ch:8081/7cmd=customé&page=Mudas&tab=6

8% vy | Q Search

Alarms: None

© O 0 e®

13 Sept 2023, 12:04:57 UTC+2

History pressure UHV #

History Temp_CF

Lemvac - pressure UHV = ModCryo - Terr
2e-8 [=ME-G}— 18927e-10 o 4~ =cr1 136467 .
-TC_G) 2.41401e-9 —-———-_._._____-O = ~1250( = Chimney 85241 T I
le-B|m=SC G| 1.29203e-8 I 13
! >
ge-g 1 @ 12
e-9 4 =
+
2e-9 ———-—-—-————.____._,__.--——'-—"_"'-_.—-_‘_-_"‘% 11
le-9-f ® bt |10
4e-10 - 9
3e-10 4 N
2e-10 4 - S S SR N — I P N S .
=== | 81 [+]-]
13 Sept 23, 06:00 13 Sept 23, 12: 07:00 08:00 09:00 10:00 11:00 12: 004
Run Control Auto Run  Sample Cryo. LAR Editor nts - Moderator HV Edit More... mik
d d d =
e 10mbar 5.25e-8mbar S e Smbar  3.49e-10mbar 39e-Gmbar  off Reset HV Interlock:
® @ ® ¢ v
BPVX BPVY
TC
Moderatar Chamber Trigger Chamber sSC
9.31e-3mbar 1.94e-2mbar
1.43e-2mbar 9.10e-3mba

’e

With floating histories to monitor
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MuDAS — Easy Visual Hints

A. LEM Mudas P

_+_

€« - C @ 0O8-=
=] nemu
Status

oDB
Messages
Elog

Alarms
Programs
Buffers
History

MSCB

Config

Help

AutoRun
LemVac
SampleCryo
ConfigSetup
RunLog
Mudas

» MudasTabs
Scaler
ControlRoomScaler
Sep6l1P564_Vac
LEMDocu »
SafetyAtPSIA»
SearchDB 2
AccStatus 2
EventSettings »
HIPA-Energy »
HIPA-ELOG»

lem03.psi.ch:8081/7cmd=customé&page=Mudas&tab=3 0% W Q Search

Alarms: None

© 0 e®

13 Sept 2023, 11:59:59 UTC+2

Mudas LEM
Run status: -

Run title: Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3.10 kV, SR=-10.00
Run #: 15123 ¢ Sample: CaldCr7028 C O

Start time: Mon Sep 11 19:48:32 2023 Temperature: 0.00 K

Stop time: Mon Sep 11 22:20:49 2023 Field: -0.0 G

Event rate: 0 /s (Ip=0 pA) L= Imp. Energy: -0.9 keV

Total stats: 0.783 M Proposal ID

Autorun: P-Group:

[12.09.23, 07:15:59] Autorun finished. PI:

Run Control Auto Run - LAR Editor Counts Vacuum Moderator HV Edit More...

(STl T=0.00 K

m Heater=0.0%
HV=0.0 kv
E=-0.9 keV
B=-0.02 G

p=1.29e-8 mbar

.
0.05 Ifmin
—

BH=0.00

1t ﬁ 3
0.99 ba.& ’ -

He recovery

From DUO

ar

sampleCryo - SampleTemp

a5 == CEL KV 732199
== CR2(K) | 4.2026] |
a7 = SH K] 421 1

SampleCryo - CryoPressure
1508 S

O]

30000

20000

10000

] 1
b
10 Sept 23, 18:00A Sept 23, 00:00

1 11
LB 1
1 11 11
1 .
1 [ i
N ol Ll

10 Sept 23, 18:00

10 54 10 Sept 23,

3:07:43 |y 33, 18:00
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MuDAS — Mobile Ready (?)

Run status:

Run title:

Run #:

Start time:

Stop time:

Event rate:
Total stats:

Autorun:

Mudas LEM

)

Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3

15123 %

Mon Sep 11 19:48:32 2023
Mon Sep 11 22:20:49 2023
0 /s (Ip=0 pA)

0.783 M

[12.89.23, 087:15:59] Autorun finished.

Sample:
Temperature:
Field:

Imp. Energy:
Proposal ID
P-Group:

PI:

Cal0Cr702
0.00 K

0.0 G

-0.9 keV

= nemu

- Auto Run  Sample Cryo. LAR Editor Counts Vacuum Mode

[Start] [Stopl [Pause] [Resumel

Demand
300.00 K
0.00 K/min
4]

0.10% |Auto |

0.00 kW

Readback
0.00 K
0.00 K/min
4]

0.0 I/min
0.20%
0.0%

0.0 G
0.00 kW

i3

... and mobile ready but can be

improved.

e
=

11:54 @

Alarms: None

Mudas LEM
Run status:-

3 7, @m) 90

13 Sept 2023, 11:54:16 UTC+2

Fe

Ca10Cr7028 C, T=20.00 K, E=6.01 keV,

Run title:
U He B 1250(G)/216.26(A), Tr/Sa=10.00/3.10 KV, SR=10.00
Run #: 15123 {35
Start time: Mon Sep 11 19:48:32 2023
Stop time: Mon Sep 11 22:20:49 2023
Event rate: 0/s (Ip=0 pA) | P
Total stats: 0.783 M
[12.09.23, 07:15:59] Autorun finished.
Sample: Ca10Cr7028 C O,
Temperature: 0.00K P
Field: -0.0G
Imp. Energy: -0.9 keV
Proposal ID
P-Group:
Bl
Run Control Auto Run Sample Cryo. LAR Editor
Counts Vacuum Moderator HV Edit More... EI .
Demand Readback
300.00 K 0.00 K | P
0.00 K/min 0.00 K/min
0 0 3
0.1 I/min
0.10%
0.20% P

Auto v
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MuDAS — Direct Link to Data
Analysis/Logbook

Mudas LEM
Run status: - FELOG

Run title: Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3.10 kV, SR=-10.00

Run #: 15123 v Sample: CaloCr7028 C ©
Start time: Mon Sep 9:48:32 2023 Temperature: 0.00 K k=t
Stop time: Mon Sep 11 20:49 2023 Field: 0.0G

Event rate: 0 /s (Ip=0 pA |-« Imp. Energy: -0.9 kev

100nm PACo02/AI203 - He imp 1.5e15 - T00C, T=4.11 K,

V] B=~100(G)/17.30(4), Tr/Sa=15.00/8.29 kV; SR=-10.00 D From DUO

| MIGRAD « | 5 [FFT O
—_— Eoosk lx-axis range
[HESSE - | £, .
[ | < lFe=
Theory Block A Units=|MHz __ ~|
asymmetry Asy " |Apodization=] STRONG * |
e b oocft i x:g acuum Moderator HV Edit More... o
| 2 LI e
[Functions Block _o0sf b g %Y range
: Y :
y Rl sl Write
0.15] .
Lissal Ti=
1 2

° zmluﬂ Y=
=071 RO = eaNDE = 0563 [View Bin
hisq = 397 1. NDF = 404, chisqg/NDF = 0.982003 -
[ROUN mumbers separated with commas, lyphens (Fromvto) or colons [ L zaher.salman@gmail.com

14716

k= [0 b= [Bin=100 Restart |

[Eit type [ Asymmetry GLB | Histograms: [1537 |

=
&
|

Plot pars. |[Name Value [Errer [Min Max

1 |alpha_12716 0 8590 [[o.0015 i Il |
2 lasy 14718 01753 [||o.0030 i IlI J
3 [Lam 14718 [o35 0.0 I III |
n [Pha 14718 |[z7.28 ||[0.85 [ Il |
5 Frq_ 14716 |[1.3785 ||[0.0019 [ Il |

| Since we are in the browser, we can
link directly to online data analysis

tools.
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MuDAS — Direct Link to Data
Analysis/Logbook

"~ ™
Run status: -
Run title: Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/5a=10.00/3.10 kV, SR=-10.00
Run #: 15123 v Sample: CaloCr7028 C ©
Start time: Mon Sep 11 19:48:32 2023 Temperature: 0.00 K k=t
Stop time: Mon Sep 11 22:20:49 2023 Field: 0.0G
Event rate: 0 /s (Ip=0 uAl .- Imp. Energy: -0.9
Total stats: 0.783 M | Download |selected as  [MusrRoot v |Bin by:| ‘]u'stogram NPP&PPC Red
Autorun: \:Plot Seleted | | Go Back |
[12.09.23, 07:15:59] A(/C| [¥ear|RUN |STATS |Title
0|1 |2023 15073/ [4002.3k|Ca10Cr7028 C. T=289.99 K. E=2.02 keV B=—50(G)/8.65(A), Tr/Sa=10.00/7.10 KV, SR=-10.00 - PN: 20223006
- Auto Rur| 22 [2023 150744008.6k|Ca10Cr7028 C, T=249.95 K, E=2.02 keV, B=~50(G)/8.65(A), Tr/S2=10.00/7.10 KV SR=-10.00 - PN: 20223006
(3 |2023(| 15075 ||4004.6k|cal0cr7028 C, T=199.98 K, E=2.02 keV, B=~50(G)/8.65(A), Tr/Sa=10.00/7.10 kV, SR=-10.00 --- PN: 20223006
[Start] [Stop] [Pause] E O|a |202315076[1010.7K|Ca10Cr7028 C, T=199.99 K. E=20.01 keV; B=~50(G)/8.65(A). Tr/Sa=15.00/-5.70 KV, SR=-10.00 — PN: 20223006
0|5 [2023] 15077 ||4007.9k|Ca10CT7028 C. T=140.97 K. E=2.02 keV, B=~50(G)/8.65(A). Tr/Sa=10.00/7.10 KV, SR=-10.00 — PN: 20223006
O U0 [2023] 15078 |4003.5k|ca10Cr7028 C, T=99.98 K, E=2.02 keV, B=~50(G)/8.65(4), Tr/Sa=10.00/7.10 kV, SR=-10.00 --- PN: 20223006
3|0||7 |2023 15079 |4003.7k|ca10CT7028 C, T=09.99 K. E=20.01 keV, B=~50(G)/8.65(A), Tr/Sa=15.00/-5.70 K\ SR=-10.00 - PN: 20223006
0 08 |2023] 15080 [4006.8k|Cal0Cr7028 C. T=75.00 K, E=2.02 keV, B=—50(G)/8.65(4), Tr/Sa=10.00/7.10 K\ SR=-10.00 - PN: 20223006
0 oo |2023| 15081 [4007.7|cal0Cr7028 C, T=49.99 K, E=2.02 keV, B=~50(G)/8.65(4), Tr/Sa=10.00/7.10 K\ SR=-10.00 -- PN: 20223006
11/10/2023 | 15082 ||4001.8k|Ca10CI7028 C, T=50.00 K. E=20.01 keV; B=~50(G)/8.65(4), Tr/Sa=15.00/-5.70 KV, SR=-10.00 —- PN: 20223006
0= 12023 (150834007 5k|Ca10CT7028 C, T=19.99 K, E=20.01 keV B=~50(G)/8.65(A), Tr/Sa=15.00/-5.70 k\ SR=-10.00 --- PN: 20223006
0112|2023 15084 [4010.4k|Ca10CT7028 C. T=10.99 K. E=2.02 ke, B=~50(G)/8.65(A). Tr/Sa=10.00/7.10 KV, SR=-10.00 — PN: 20223006
910 3f2023 15085[4011.4k|Ca10Cr7028 C. T=10.02 K. E=2.02 keV, B=~50(G)/8.65(A). Tr/Sa=10.00/7.10 KV SR=-10.00 --- PN: 20223000
0|0/ l14|2023] 15086 |2004.11|ca10cT7028 €, T=4.20 K. E=6.01 keV, B=~50(G)/8.65(A), Tr/Sa=10.00/3.10 kV, SR=-10.00 --- PN: 20223006

... or to have a look at the run log
for the current experiment.
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MuDAS — Read/Write Files to MIDAS Server

Mudas LEM
Run status: - FLOE

Run title:  Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3.10 kv, SR=-10.00
Run #: 15123 .o Sample: CaloCr7028 C O
Start time: Mon Sep 11 19:48:32 2023 Temperature: 0.00 K k=t
Stop time: Mon Sep 11 22:20:49 2023 Field: -0.0 G
Event rate: 0 /s (Ip=0 pA) -2 Imp. Energy: -0.9 keV
Total stats:  0.783 M Proposal ID
[12.09.23, 087:15:59] Autorun finished. PI:
Run Control  Auto Run Sample Cryo. - Counts  Vacuum Moderator HV Edit More... o1
SR - e
One important aspect is
r— . ere .
reading/writing scripts or other
] configuration files to the server.
Must be flexible but safe.
@ enable Pop-up B save l [ Clear
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MuDAS — Read/Write Files to MIDAS Server

Mudas LEM
Run status: - ELOG

Run title: Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3.10 kV, SR=-10.00
Run #: 15123 332 Sample: CaldCr7028 C Q
Start time: Mon Sep 11 19:48:32 2023 Temperature: 0.00 K ket
Stop time: Mon Sep 11 22:20:49 2023 Field: -0.0 G
Event rate: 0 /s (Ip=0 pA) L= Imp. Energy: -0.9 keV
Total stats: 0.783 M Proposal ID From DUOQO
[12.089.23, ©7:15:59] Autorun finished. PI:
Run Control Au Select file dialog * Herator HV Edit More... aT

Name Modified ~ Size
Temperature Loojl CaCrO-C_TF_2_konti.... Mon Sep 11 2023 19:... 879
CaCrO-C_TF_1_konti.... Mon Sep 11 2023 15:... 721
CaCrO-C_LF_2_konti.... Mon Sep 11 2023 10:... 1136
CaCrO-C_LF_1_konti.... Mon Sep 11 2023 07:... 2042
CaCrO-C_3_konti.lar Sun Sep 10 2023 20:... 1973
Temperature CaCrO-C_2_konti.lar Sun Sep 10 2023 08:... 861
Magnetic Field [|€aCrO-C_1 _konti.lar  Sat Sep 09 2023 21:.. 3631

CaCrO-5_konti.lar Sat Sep 09 2023 15:... 4235

Sample HY

SR Angle |@| 4
Ring Anode File picker, key strokes to “search”
General ODE for file, sort according to name,
date or size, etc...

Sample HY Loop

Single Run

Degauss Magnet

Transport HV

Warmup

@ Enable Pop-Up
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MuDAS — Read/Write Files to MIDAS Server

Mudas LEM

Run status:
Run title: Cal0Cr7028 C, T=20.00 K, E=6.01 keV, B=~1250(G)/216.26(A), Tr/Sa=10.00/3.10 k\, SR=-10.00
Bun #: 15123 v Sample: CalOCr7028 C ©
Start time: Mon Sep 11 19:48:32 2023 Temperature: 0.00 K
Stop time: Mon Sep 11 22:20:49 2023 Field: -0.0G
Event rate: 0 /s (Ip=0 pA) L= Imp. Energy: -0.9 keV
Total stats: 0.783 M Proposal ID
Autorun: _ P-Group:
[12.09.23, 07:15:59] Autorun finished. PI:
Run Control Auto Run Sample Cryo. - Counts Vacuum Moderator )
Save script as ..

File Name:

Mudas dialog

Temperature Loo
% Temperature scan from RT to base

LOOP_START
LooP LIST [380, 250, 208, 158, 108, 58, 4]
LOOP_TEMP LOOP_ELEMENT, 8.5, 1280

Sample HV Loop
Single Run

START 3e6
LOOP_END

Temperature
Magnetic Field

Sample HV % Change magnetic field

FIELD 168 G

% Change implantation energy
SAMPLE_HV 1.0

% Start new measurement

SR Angle
Ring Anode

General ODB

START 3e6
Degauss Magnet

Transport HV

Warmup

TITLE ODB_SAMPLE, T=0DB_TEMP K, E=0DB_ENERGY keV, B=0DB_FIELD, Tr/

.\warmup_vent.lar

@®Do nothing
ClLoad as autorun
CSet as next autorun

B_SPIN_ROT

After saving, we can continue
directly to the next step.

PIN_ROT

.

@ Enable Pop-Up

Load l

Clear
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File Read/Write — Technical Details

Development in collaboration with Stefan Ritt

/src/system.cxx

Use ss_file_find(const char *path, const char *pattern, STRING_LIST *plist) to get list
of files matching a pattern, modified to retun time/size.

Use ss_dirlink_find(const char *path, const char *pattern, STRING LIST *plist) tO get
list of directories and symbolic links (this replaces ss dir find()).

/src/mjsonrpc.cxx

Get list of files: static MIsonNode* js_ext list files(const MJIsonNode* params)
Can replace js_seq_list_files

Read ASCII files: static MIsonNode* js_ext _read files(const MJsonNode* params)
Write ASCII files: static MIsonNode* js_ext_save files(const MIsonNode* params)
Can replace js_seq_save_script

[resources/filesrw.js

Open file_picker:

file_picker(pathName, ext, funcCall, saveFlag = false, param = {}, crtFldr = false)
Save file:

file _save ascii(filename, text, alert)

Read file:

file_load_ascii(filename, callback)
Filenames and path names are all relative to “experiment_directory/userfiles/” which

will be created on first use.
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File Read/Write — Snippets

» To open file_picker for loading files

<input class="mbutton" type="button" value="Load"
onclick="file_picker('autoRun', '*.msl',dblclick load, false,{},true);">

» To open file_picker for saving files

<input class="mbutton" type="button" value="Save"
onclick="file_picker('autoRun','*.msl',dblclick_save,true);">

=script src="filesrw.js"=</script=>
<script=
function dblclick_load(filename) {
let editor = document.getElementById("editor");

file_load_ascii(filename, function(text) {
editor.innerText = text;
spTojson2(text);

1);

// Close dlg modal cleanly

sessionStorage.removeIltem("depthDir");

1

function dblclick_save(filename) {

console. log("dblclick save as",filename);

let editor = document.getElementById("editor");
let text = editor.innerText;

/4 Close dlg modal cleanly
sessionStorage.removeltem("depthDir");

/7 Send text to save
file_save_ascii(filename, text)

1

=/script=
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Summary and Conclusions

—— S =

Where can we contribute to MIDAS?
Contribute to the JavaScript GUI, JSON-RPC calls etc.
Frontends and device drivers, we use many different devices.

Improvements of the Sequencer, in particular validation of script before you start it.

What can be useful for us?
An extensive collection/library of device drive and frontends.
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Thanks

Thank you for your
attention

Thanks also to all of my colleagues at LMU.

http://www.psi.ch/Imu

aaaaaa



uSR Facilities Around the World

pulsed continuous

(50Hz) muon muon

beams beams
PSI

TRIUMF

continuous
muon
beams

J-PARC (2009)

— @

pulsed
-1 (50Hz) muon
#  |beams

From “uSR brochure” by J.E Sonier, Simon-Fraser-Univ., Canada, 2002.
http://musr.org/intro/musr/muSRBrochure.pdf



What do we use uSR for?

Muons are local magnetic probe. It allows determination of magnetic /
superconducting / other volume fraction.

LUSR can be performed at any temperature and/or magnetic field in any
sample (solid, liquid or gas).

Muons are highly sensitive, can detect magnetic fields from moments as small
as 10°-10* u,, and magnetic fluctuations in the range 10°-10° Hz.

The muon can also act as a hydrogen-like isotope, produce radical states, and
interact with molecules (labeling).
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