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1. Cabling and software installation

a. Please follow the cabling instruction provided with your device.

b. Install Octoview software via Setup_Octoview.exe. You can download the installation file from here.
Please follow the installation steps. Keep in mind that an additional Matlab (Mathworks) environment
has to be installed.

2. Quick start

Start Octoview software

| & QctoView [1.0.13] -

start-tab | scanner/project | sequence | experiment vipeline | settings

select scanner or project

TWMPL COMPASS S LAST project

COMPASS_ Nol
COMPASS_No2
COMPASS_No3
COMPASS_Nod
iMPLmeas_DUP
TWMPLNr1
TWMPLNr3
TWMPL_Nr4

TWMPLNr4 - Copy

TWMPI_Nr5_40mm_new_mouse DU |7

(1) Press ,Last project” button to enable the access to available/last-used projects
(2) Selectyourdevice (e.g. COMPASS_No4)
(3) Press “Go” button to load the parameters of the scanner

£ OctoView [1.0.13] — o X

)
BEE B

select sequence

scanner/project
EFIT start-tab | scanner/project | sequence | experiment | reconstruction | pipeline | settings
infos Rx Chain Correction - RCC
scanner name [project] _freqdbl [19081)  [&
apply 119981]
bl [19981]
apply

seannertype | COMPASS ¥ | apply E

" single run
sequ e diEmy preview | [ select files 2

atrickVogeNDocuments\Octo | 33
. ABORT

TWMPI scanner scanner status
data status
TWMPI
<>

ADC=--- %

SE

select experiment

W = frequency

- abs
W = phase
W= cor A
W= corr_phi
RX Uin MAX
Oe-1 4 o000

rst set

multi RUN
# experiments

q [Hz] - abs [mV] - phase [RAD]

The area (a) provides access to scanner information, sequences, experiments, and reconstructions.

The area (b) provides more specific information about the scanner, data handling and data processing. It
provides access to manipulate sequences and reconstruction parameters and more.

The area (c) provides direct access to control the scanner.
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https://www.pure-devices.com/downloads-customer.php?pw=jUL3E

scanner control

connect

Gradient [T/m]

C:\Users\PatrickVogel\Dc X +

2025-05-18 14:39:0U4: connection on control port established
2025-05-18 14:39:084: starting event Lloop

Received message: initialize COMPASS_No3

2025-05-18 14:39:05: interpreting message "initialize"...

(4) Pressthe “connect” button to start the server and device control.
A “cmd” window in the background (MPI_Server.exe) opens and shows the communication between the
OctoView client and the server/device.

start-tab | scanner/project | sequence | experiment | reconstruction | pipeline | settings

pipeline 1 pipeline 2 Timer
source type MMF source type - polling interval [ms]

S0Urce name MP1 MMF S0Urce name - 50 -

auto pol a auto pol
poll apply [ | poll

Labeld5 Labeld5

backup data backup data

TCP/IP client
host

20010 = - I5_IMITL ZED 1
: : -send cmd: is_initialized

aletasilzss : QUERY_LASTERROR 0
2 . 2 : ] -send cmd: query_lasterror
Start server AT:04: INITIALL MPASS_NO3
: : -send cmd: initialize COM
command list to sent: A7:03: T ..connected
show infos

cmdlist overview (last 20 cmds)

query_lasterror [0]
initialize COMPASS_Mo3 [0]

initialize
M clear cmd list
count:4/4 [create_mmf] rdy:1 (18)

**parameters™*

Also on the “pipeline” tab, the communication log between OctoView client and server/device can be
found.



| &% OctoView [1.0.13]

scanner/project

start-tab | scanner/project | sequence | experiment | reconstruction

COMPASS_No4

infos
COMPASS
sequence name

sequ dutycyde {0..1}
sequence infos frequency steps
timestamp:25.11.2024 frequency min [Hz]
frequency max [Hz]
periods offset
periods
periods postset
apply harmonics
data settings
SR [samples/s] data length [samples]
2 2500000 ) 50000 L

in..max} [T]

apply AC {min..max} [T] -

scanner setup scan sym (0.3} none

sl EEET T " M show data [server]
= e get infos

M show sequ [server]

baseline

(5) Selectinthe “select sequence” area on the left the sequence “sequ”: the software shows the sequence

parameters in the “sequence” tab.

pipeline

5
50
1
n
15
15

0,0000 -
0,0000 -

settings.

lin ¥ 5000000 ¥
hint: when using a
single frequency
(steps=1), the max
frequency is used
additional periods for
each frequency burst
{trancient). Use period

the number is 1, the
maximum value is used.

00100 [*
00100 [=

accept

(6) Selectinthe “selectreco” area on the left the reconstruction “hysteresis”: the software shows

information about the data processing parameters in the “reco” tab.

scanner/project

start-tab | scanner/project | sequence | expeniment | reconstruction | pipeline

COMPASS_No4

infos signal input

o
DE®BR

select sequence

reco name data

hysteresis
synomag_old
reco infos

timestamp:25.11.2024
data

sequ
d baseline

settings.

00006_signal_17_39_58_700.cdda

. auto save

-

00001 _signal_17_24_57_922.cdda

apply BLC

signal preview apply RCC

normal

time -

perform derivatives (10)
|

c
S
B

£

8

k-space [

E I % COMPASS
select experiment
bas: H-field data (e.g. Dysprosium)
dysprosium

perimag

synomag_old

get data

D log (y-axis) D log (x-axis)

signal preview

-

save processed data [\ <reco>\<exp>)

<] o000 (=] | apply
- 1 -

preview

hysteresis

[=1
o

am?] - spectrum [nAm?]

V- signal
W~ spectrum




Furthermore, a new window opens for data preview.

£ COMPASS visualization

esignal _hysteresis _phases DPC

=canner control

Enment | reconstruction | pipeline | settings connect

| input
c  pipelinel M auto save

v
00006_signal_17_39_58_709.c4da hd

data hd M auto s,
single run

baseline

00001 _signal_17_24_! gl

scanner status
apply BLC data status.

apply RCC normal ¥ (4 apply TWMPI

perform derivatives (1D) <>

correction

M > save processed data (A\<reco>\<exp=) preview

(8) Putinasample, e.g., perimag, and press “single run” button.
The first sequence start requires a couple of seconds. When the system is ready, the OctoView client
shows a countdown, and the server provides additional information about the sequence and

temperature estimation.

device is measuring...

server busy [remaining time: 26.3s]

4 Figure 21: Pulse Program - duration: 34.212 5 - O X || rigure2s1
File Edit View Insert JTools Desktop Window Help ~ | File Edit View Insert Teols Desktop Window Help ~
Nods (/08| rE Nods (@|0E| K E

FUWe 11 GU G TerTpel atune U e Cast Average

mean power (last average incl. TimeToNextSi 4 (=] @, & (3
200 40

0 Power
= Goll lemperature
>S
>
s 0
a® o
B =
£-10 z s
£ E
5 100 0 g
2 2
o 5
a 2
B 200 5
=Y ©
< £ 1500 | ‘
£Z
8= 1000
&
500
0 0 20
o 5 10 15 20 25 30 5 0 5 0 18 20 25 3 35
timeins Time in s
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After finishing the experiment, the data are automatically processed and displayed in the preview window:

¥ COMPASS visualization

X-axis = Y-axis fingerprint

O logX O logl

time-signal  hysteresis =~ phases DPC

X-axis profile

1,8e-4

1.7e-4 V= %-axis
1,682 M real

! [l imag
1,5e-4 M= abs
14e-4 = phase

13e-4
12e-4
11e-4
Te-4
9e-5

abs []

Be-5
Te-5
Be-5
5e-5
4e-5
3e-5
2e-5

Oe-1 2el 4e0 Gel 8el 1el

: [9/14] : 64 mT Y 10,0 mT value: 1398177 E-41 data filtering DPC
Y-axis visualization-type interpolate data (0=NO) &/ 0 [* M apply DPC
[1] AC abs - 0 bmp interpolation set phase [DEG] [«

phase unwrap derivation (2D) save

DC [dim1] AC [dim2] #harm [dim3] frequ [dim4] =
“ g . " 14 nothing ¥ | none v
20 graph
- 1,00 m (E G El

max {15} max {15} max {11} max {3}
Ha H log sel 1D graph

1515 -- 00,000
Hint: Check some parameters of the experiment:

(a) Data status: get information about the data quality: ADC value should be between 20% and 80%.
Temperature control must be below 50°C.

(b) The graph shows the acquired data representing the complex numbers for all AC/DC/harmonic/
frequency steps (see section COMPASS - a short introduction in the documentation).

scanner status
data status
signal preview nomal | @ o000

time

correction

perform derivatives (10) - data: OK
M --> save processed data (.\ xp> ADC=033 %
T=23.20°C

k-space [a

COMPASS

H-field data (e.g. Dysprasium) e

RX Uin MAX
3 0300
[iog ty-axis) [Tiag pe-axis) signal preview rst set
. 5e-3 §
( ¥ = signal multi RUN
£ 0 W — spectrum # experiments
£ -5e3
2
T o-le2
2
7152 multi RUN
E 282 <info>
£ multi RUN
= 25e2 multi
2
2 3e2




3. Start a high-precision measurement
Goal

Running a COMPASS experiment with different frequencies for checking hysteresis of the sample.

Requires

Dysprosium sample

(a) Setup the temperature control of the scanner:

= °C
start-tab | scanner/project | sequence | experiment | reconstruction | pipeline | settings T - 2 g . g 8

reco common scanner info

scanner control settings error handling
H autostart server (MPI_server.exe) [ | stop on data error
M start server hidden || stop on nx error

B temp. check [ dt= [ stop on general error

M temp. stabilizer
max temperature 5 40010 4.200

set temperature

Check “temp. check” box & “temp. stabilizer” box to pre-heat the systemto a
temperature of 30°C.

The system now runs a heating sequence. You can follow the temperature in the device
control area on the right.

Please wait until the system reaches the desired temperature.

(b) Setup the desired sequence
sequence | experiment | reconstruction | pipeline | settings

COMPASS

dutycyde {0..1}
frequency steps 3 lin ¥ 5000000 ~

frequency min [Hz] 5000 hint: when using a
single frequency
(steps=1), the max
periods offset frequency is used
additional periods for
each frequency burst
periods postset {trancient). Use period
for averaging

define the size of the
DC steps COMPASS fingerprint. If
the number is 1, the
maximum value is used.

frequency max [Hz] 30000

periods

apply harmonics

length [samples] | AC steps

50000 L DC {min..max} [T] 0,0000 < o000 [+

apply AC {min..max} [T] 0,0000 30,0100,

scan sym {0..3} none accep

v data [server]

scanner control

single run

ABORT

scanner status

data status.

data: OK
ADC=029 %
T=29.98 °C

4000 4.200

export clear

After setting the desired values, press the “accept” button to transfer the information to the server/device.
For more information about the COMPASS parameters, please see the OctoView documentation.



(c) Setup the experiment folders

scanner/project

start-tab | scanner/project | sequence | experiment

COMPASS_No3

% infos

experiment name

sample_perimag

% I E % % % experiment infos
penimag, micromod, 08/2024

select sequence

calibration
sequ
_tablette
_tablette_2
_tablette_3
_test

_test 2

add event

% r % D log (y-axis)
E signal preview

select experiment

baseline
dysprosium
sample_perimag

- spectrum [a.u.]

Oe-1

signal [mV)

(1) Create new experiment folders by pressing the “+” button.
(2) Change the name of the experiment folder: confirm with “accept” button.
(3) Add additional information about the experiment and confirm with "accept" button.

Create three folders: baseline, dysprosium, sample
(d) Perform baseline measurement

scanner control

prperiment | reconstruction | pipeline | settings

pipelinel auto save

baseline

M auto save
single run

[ | apply BLC data status

apply RCC normal ¥ (2] 0,00 [* apply
perform derivatives (1D) 4 01 [F data: OK
W > save processed data (\<reco>\<exp>) preview ADC=029 %

Go to the “reconstruction” tab and select from the drop-down menu:
Signal src: pipeline1
Signal exp: baseline
Check “auto save” box

Remove any sample from the system and press “single run” (1).

correction
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scanner/project

COMPASS_No2

5
DEE8R

select sequence

calibration
sequ
_tablette
_tablette_2
_tablette_3
_test

_test 2

sample_perimag

start-tab | scanner/project | sequence

infos
experiment name

baseline
experiment infos

baseline measurement

add event

I:‘ log (y-axis)

experiment | reconstruction | pipeline

data sets

open in explorer

experiment infos:

exp-folder: baseline

signal preview

settings.

After finishing, in the baseline folder now a new data set appeared.

Repeat step (d) for dysprosium

(e) Perform Dysprosium measurement

auto save

dysprosium

src data
i

file

[ | apply BLC
apply RCC normal ¥

perform denvatives (10) .

correction

W > save processed data (.\<reco>\<exp>)

preview

. auto save

single run

data: OK
ADC=025 %
T=30.03 °C
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(f) Perform sample measurement
Hint: Before measurement, you can set the optimal ADC range for your sample:
Put in the sample and press “ARC” for automatically setting the ADC sensitivity.
The ADC is set to a value of 80% of the maximum value = RX Uin MAX

scanner control

beriment | reconstruction | pipeline | settings

signal input
src pipelinel auto save
exp | sample_perimag M

src  data M auto save .

single run
Exp v
file v

[ | apply BLC

apply RCC normal ¥ (4] 000 [* apply

perform derivatives {1D) 4 1 = data: OK

W --> save processed data [.\<reco>\<exp>) preview ADC=027 %
T=29.99 °C

=
S
5
£
o
o

export clear

RX Uin MAX
< o100

review
rst set

| | =

Repeat step (d) for the sample

(g) Puttogether the data for hysteresis visualization

e Select the dysprosium data set:

Signal src: data Signal input

Sighal exp: dysprosium SIE | data B auto save

Signal file: <select the saved dysprosium data set> SR ysorosium ”
e Select the baseline data set:

Baseline src: data

Baseline exp: baseline

Baseline file: <select the saved baseline data set>

fequence | experiment | reconstruction | pipeline | settings

00005_signal_16_26_16_895.c4da h
data A M auto save
baseline v
00004_signal_16_22_25 052.c4da h

apply BLC

e Set checkbox: apply BLC
e Set checkbox: apply RCC
o Set“perform derivatives (1D)” =0

B applyRCC  normal ~ [ o000 [B) | apply

perform derivatives (1D]) o o

correction

W > save processed data [\<reco>\<exp>) preview

(1) Pressthe “get data” button for storing the dysprosium

data for further visualization. .
get data

(h) Selectthe sample:

Signal src: data
Signal exp: sample_perimag
Signalfile: <select the saved dysprosium data set>
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Examples for different visualizations in the COMPASS preview window

% COMPASS visualization
Xeaxis | Yeaxis

iegX [iegy

fingerprint_time-signal | _hysteresis

X-axis profile

phases DPC

2402

2202

2e2

™= phase

DPC
M apply DPC
set phase [DEG]

data filtering
on-type interpolate data (0=NO) (& 5
[MAC ~ M bmpinterpolation

phase unwrap

nothing

derivation (2D)

v none |

DC [dim1] AC [dim2] #harm [dim3]
B x B8 o B8 s

frequ [dimd]

” 2D graph
max {10} max (70} max (11} ma (10}
sel 1D graph

7070--00,024

% COMPASS visualization

V-axis fingerprint _time-signal _ hysteresis

reconstructed time-signal

phases DPG

12e3
1e3

8ed

6e-d

4ed

2e4
-1,626e-19
2ed
-de-d

et

magnetization [nAm’]

Bed

123
-14e3
-16e3

e
time [au]

DPC
M apply DPC
set phase [DEG]

[4/12]: 2,9 mT\ 86 mT value: 1733701 E-21 data fitering

V-axis interpolate data

[01 DC [MAC ~ M bmpinterpolation
phase unwrap

noth

DC [dim1] AC [dim2] #harm [dim3]

5 2 B E

frequ [dimd] save
20 graph
10 [ i

max (15}
Miog

=& 1D graph

window

periment | reconstruction | pipeline | settings
signal input

src | data auto save

exp  sample_perimag
00010_signal_16_50_30
data

baseline

00008_signal_16_47_57_438.

v apply

X
[0 oc

DC [dim1]
9 4

correction

preview
max {15}

151500024

1,560

max {15}
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Chebyshev poynomial and fingerprint for the 5" higher harmonic

% COMPASS visualization

[11AC

DC [dim1] AC [dim2]

Voaxis
[010C v [MAC

DC [dim1] AC [dim2]

2 12

max 15}

~ Ml bmp interpolation

frequ [dima]

max {11}

#harm [dim3]

~ M bmpinterpolation

5 @

max {11}

~ M bmpinterpolation

#harm [dim3]

5

max {11}

Yearis | V-axis

frequ [dimd]

]

max {10}

frequ [dimd]

fingerprint

X-axis | Y-axis

hysteresis

fingerprint

phases DPC

data fitering
interpolate data 0=NO) (& 5
phase unwrap  derivation (2D)
nothing v none
w00 B

Mabs Miog

X-axis | Y-axis__fingerprint

time-signal

DPC
M apply DPC
DEG] [
2D graph

sel 1D graph

hyster

hysteresis

phases DPG

8ed
6e4
4e4
2e4
-1,626e-19

2e-4

data fitering
interpolate data 0=NO) (& 0

phase unwrap
nothing

D 10
Mabs Miog

ignal __hysteresis |_phases DPC

reconstructed time-signal

DPC
M apply DPC
DEG] (3

ion (20)

2D graph

sel 1D graph

data fitering

interpolate data (0=NG) [

phase unwrap
nothing

= 1,00 =
Haobs Miog

derivation (2D)

~ none

1e0
time [a.u]

1,560

DPC
M apply DPC
set phase [DEG] () 135

save

2D graph

sel 1D graph

To visualize the induced signal (dM/dt), perform an additional derivation on the signal on the main




