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Ontologies

ELN
(Electronic Lab Notebook)

Data Analysis

Data & Metadata

}

$SNOMAD

Search / Visualizations /
Analysis / Repository
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Two kinds of Experiments

Specialized custom experiments
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New measurement protocol

Specialized Experiments
o= | Add voltage source

+ Add camera
Code some piece of Sequence:
L
measurement software OOZet
! |

Walt
a|t

Specialized ad-hoc
experimental setup

Raw data,
no or (little) metadata,
heterogeneous data format




Instrument’s
proprietary software

|/

(Electronic Lab Notebook) Analysis

Data & Metadata

\
$SNOMAD

Search / Visualizations /
Analysis / Repository

Self-written code
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Data Realities

v A l Fuchs Masterarbeit Messdaten Popp_SNIJ AFD H7 V4 215 2020-08-13_Mo52_0D1_Wide_fild_rough=-12E6

2020-08-13_Mo52_Matrix_scan_60xo0

Mame

. Backgrounds

. temp
!f Matrix_Scan.bct
ﬂ Matrix_Scan_ ConfigMeta.xml

s

B MasterPRES Narne
l MasterTEX
l MasterThesisPDFs

Date modified

l Backgrounds 13/08/2020 18:18
l DataPlots 22/08/2020 17:03

Data Structures

l Measurementprotocol_LAPmes
l Messdaten

l Optikaufbau

l Piezo_Calibration_von_Matthias

B Popp_siu
l __pycache__
B AFo_H5 w7
B 2FO_H7 v4
| ERE
l 2020-08-13_MoS52_approx_1G_0
B 2020-08-13_MoS2 G_0_001G_0

l 2020-03-13_Mo52 _light_influence_on_G
l 2020-08-13_Mo52_light_influence_on_G_G_approx_1E-3

l 2020-08-13_Mo52_light_influence_on_G_G_approx_1E-5_try_OD0

I 2020-08-13_Mo52_0D1_Wide fild

l 2020-08-13_MoS52_Matrx_scan_o0xoD

l 2020-08-13_Mo52_0D1_Wide_fild_rough=-3E6_V_Piezo=150
. 2020-08-13_Mo52_0D1_Wide_fild_rough=-12E6

[ Testlasertst E3

. 2020-08-13_0_SMU_V=0_spectrum.tct

. 2020-08-13_1_SMU_V=0.3_spectrum.txt
. 2020-08-13_2_SMU_V=0.6_spectrum.txt
. 2020-08-13_3_SMU_V=0.9_spectrum.tct
. 2020-08-13_4 SMU V=12 spectrumn.txt
. 2020-08-13_5_SMU_V=1.5_spectrum.txt
. 2020-08-13_6_SMU_V=1.8_spectrumn.txt
. 2020-08-13_7_SMU_V=2.1_spectrum.txt
. 2020-08-13_8 SMU V=24 spectrumn.tct
. 2020-08-13_9 SMU _V=2.7_spectrum.txt
. 2020-08-13_10_SMU_V=3_spectrum.txt
. 2020-08-13_11_SMU_V=3_spectrurm.txt
. 2020-08-13_12_SMU _V=2.7_spectrum.tct
. 2020-08-13_13_SMU_V=2.4_spectrum.txt
. 2020-08-13_14_SMU _V=2.1_spectrum.tct
. 2020-08-13_15_SMU_V=1.8_spectrum.txt
. 2020-08-13_16_SMU_V=1.5_spectrum.tct
. 2020-08-13_17_SMU_V=1.2_spectrum.txt
. 2020-03-13_18_SMU_V=0.9_spectrurm.tct
. 2020-08-13_19_SMU_V=0.6_spectrum.txt

13/08/2020 18:18
13/08/202018:18
13/08/2020 18:18
13/08/2020 18:19
13/08/2020 13:19
13/08/2020 18:19
13/08/2020 13:19
13/08/2020 18:19
13/08/2020 18:20
13/08/2020 18:20
13/08/2020 18:20
13/08/2020 18:20
13/08/2020 18:20
13/08/2020 18:21
13,/08/2020 18:21
13/08/2020 18:21
13,/08/2020 18:21
13/08/2020 18:21
13,/08/2020 18:22
13/08/2020 18:22

.9898618896484
.992442626953126137e+62
.995824584968937500e+82
.999205932617187500e+82

spectrumn_¥1230660_Y-740076.txt
spectrum_¥1230660_Y-740436.txt
spectrum_X1230660_ Y- 740795 bt
spectrurn_¥1230660_Y-741155.&t
spectrurn_¥1230660_Y-741514. &t
spectrumn_¥1230660_Y-741874.&xt

_| measurement_003.txt - Notepad

File Edit Format View HEIp

.9 GBIFFESQ?G 625889+9?

82298583984376137e+02
856799316408626137+82
37580e+02

o
-
£

.282000000000000088e+03
.27980860688000000000e+83
.293800080000000000e+823
.328000000000000080e+083
.2978006088000000000e+83
.319888688808000080e+83
.29900060000000000808e+083
.356000000000000088e+03

<ThorCam: AcquireMean> <ThorCam:LastMean> <ThorCam:LastSum>  <ThorCam:AcquireSum> <K2488:Voltage>
MaN 2.214771E+4 NalN Nal ©.000880E+8 3.671018E+9 8.999443E-1 3.671010E+9 0.000000E+0 @.000600E+D
MalN 2.274620E+4 NaM NalN 1.500880E+8 3.671018E+9 1.452614E+8 3.671010E+9 1.000000E+0 1.500080E+0




Our Approach

@® NOMAD
CAMELS

Control Application for Measurements, Experiments and Laboratory Systems
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Fuchs et al., (2024). NOMAD CAMELS: Configurable Application for Measurements, Experiments and Laboratory Systems.
Journal of Open Source Software, 9(95), 6371,
https://doi.org/10.21105/j0ss.06371

JOSS '10.21105/j0ss.06371
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CAMELS Concept

CAMELS —

Loop

@
VV it
- Read

Configuration | [Read

Communication:

Experimental setup

Measurement protocol
w. abstracted commands

- F nfiguration of —
ast conriguration o N FAIR data
measurement protocols
N * Raw data
* No programming skills required * Metadata incl. devices,
L. settings, protocol, ...

No— Structured data
format (HDF5) :.




RDM Workflow

CAMELS
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Features

Easy implementation

Open source & Quickly usable

GitHub 0)

Complete
metadata
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-alone
Python code

EPICS
” Large-scale & Gtbl

Local systems

| RDM workflow
@eLabFTW ‘..NQN\AD
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Basic Usage of CAMELS
_Goal

Measure current-voltage characteristics of a p-n diode

What do we need?

Instruments Software

 Visualization

« Setting voltage
reading current

Data recording

- Source measure unit

« Fitting




Basic Usage of CAMELS
_Goal

Lﬂ Create 2D map of measurements
=
= st co we e
Lt-)J.O Instruments Software
C tyy T
"N . Setting & reading \ * Visualization
D) stage x- and y-axis I )ﬁ
> Motor & controls e * Data recording

Reading a detector
-> Detector




Why CAMELS?

Open Source &

Community Driven

Easy to use « Drivers written by & for

Low threshold entry to the community

device communication
Save time communicating
with devices
Automatically upload data

Customizable
Setup consisting of several
FAIR Data measurement instruments
Allows dynamic changes of
the measurement setup
Multiple use-cases for a
single setup

e Standardized
data formats
 Rich metadata




Thank you for your attention

Current users Documentation
fau-lap.github.io/NOMAD-CAMELS

Code
github.com/FAU-LAP/NOMAD-CAMELS
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