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(virtually and
physically)

Mount selected
sample (incl.
verification)

Raise error if
unexpected sampleFlush system with

inert gas

Sample changer
Gas dosing
Reactor cell
Analysis

Catalysis
experiment

 (Gas mixture,
gas pressure and

temperature)

Gas analytics

Check available
gases

Refill

Leak check Calibration of gas
analytics

Flush system with
inert gas

Prepare samples Prepare sample
holders

Prepare gas
connections

Provide the data
of Gas and
analytics

Provide data

Sample mounting preparation

SE preparation

Experiment Post-experiment

Unexpected sample

Expected sample

Raise error if 
leak detected

B
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m
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Align sample Beamline (BL)
measurement

Detectors
Beamline
End station Changing

beamline
configuration

Pre-experiment

Experiment

BL preparation

<<initiate>> <<update>> <<update>>

<<write>>

<<create>>

<<create/update>>

<<write>>

R
un

 E
ng

in
e

Authenticate Validate scheduleCreate/update/upload
schedule (with GUI) Start schedule

Event: end of BL
scan

Software
Beamline Scientist
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Get gas list Get MagazineCreate Beamline
Metadata

Change schedule

Start experiment
and get data

Make a Dry Run
to check

devices and 
Receipts
details 

Check of Data
quality?

ML check

no

schedule complete?

Experiment

Run engine preparation

What to do with
wrong sample?

What to do
when there is a

leak?

O
nl
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A
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si
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Inter-plan AI
Intra-plan AI

Device label AI
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Machine learning
Artificial intelligence
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for different samples

Magazine logbook logbook alignment data logbook XAS dataschedule logbook logbook

BL-FS
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tape
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Meta data:
- Intial beamline config. (pos. of:
DCM, undulator, motors, ...)
- Alignement params (energy,
start point, undulator offset)
- Error messages
- optimum values
- Final beamline config.

Data:
- scan (x/y data, plot)

catalysis
data

reactor
data

We might have to check this, I
think it is to brought, and we

should concentrate on directly 
experiment related storage-  tape

is in repository

online storage
experiment storage

Lo
gb

oo
k eLog Writer

Initiate logbook

eLog Writer

Update logbook:
new sample (ID)

eLog Writer

Update logbook:
abs. edge

eLog Writer

Update logbook:
error

eLog Writer

Update logbook:
errorthe logbook is

availabe as soon as
there is a proposal ID

in the ICAT

<<Write results>>

<<analyse>>

<<update>>
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all data in repository

collect and convert
data

ingest data into
repository

Repository ingest

verify (meta)data

ingest  metadata to
sample database

related to
investigation in

repository

no

Submit sample information

User sends sample
information

yes

no

PID/DOI?

create PID/DOI

yes

auxilliary data

no

yes

measurement relevant
information

submit information
into repository

send information to
WP2

Register proposal in repository

Create
investigation
and register

proposal
informationProposal system

Experiment approval
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<<update>> <<update>>

<<beamtime metadata>>

No changes in sample
environment configuration

AND
last measurement within

last 24h

<<create>>

<<data flow>>



Grab sample
holder

Put sample holder
in magazine

Post beamtime

Only one
sample per

sample holder?

No more
sample holders

in magazine

Is there a next
sample holder

to be measured
again?

yes

Post-experiment

er (e.g.
alizing

a, FT, ...)
Live view

periment

reference data experiment
storage

vs.
online storage?

<<Load>>

add PIDs /DOIs
to sample
metadata 

Sample
information

update 

yes

new sample related
datasets in repository?

choose data dowbload data

Download data

More samples 
in same sample
holder available No more

samples in
same holder

More sample
holders available
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Sample Changer

storage/
magazine robotoffline1sample

Gas dosing

mass flow
controllers valve matrixflow

calibration
mass flow

meter
pressure

pump
backpressure

controllersvalves upper level
commands

pressure
exhaust

Reactor Cell

sample 
temperature

pressure
(in, out, cell)heater powercell

temperature

Analysis

mass
spectrometer FTIR analysergas chro-

matograph

Detectors

ioni chambers ??PIPS diode

Beamline

mirrors undulatormono-
chromator

Vacuum
control system ??

Endstation

filters optical tablesample stage ??
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Readback:
- mass flow of
gases
- target flow of
gases
- ramp speed for
gas flow
- status
- gas type

Config metadata:
- ??

Readback:
- sample IDs
- status

Config metadata:
- ??

Readback:
- sample ID
- target
- status

Config metadata:
- ??

Readback:
- sample ID
- target
- status

Config metadata:
- ??

Readback:
- angle of joints
- forces/torques
- temperatures
- status

Config metadata:
- ??

Readback:
- mass flow after
back pressure
regulator
- status

Config metadata:
- ??

Readback:
- volume flow
after
measurement
- status

Config metadata:
- ??

Readback:
- setting of all
valves
- target setting of
all valves
- status

Config metadata:
- ??

Readback:
- current setting
of valve
- target setting of
valve
- status

Config metadata:
- ??

Readback:
- current back
pressure
- target back
pressure
- ramp
- status

Config metadata:
- ??

Readback:
- pressure before
pump 
- status

Config metadata:
- ??

Readback:
- pressure after
pump 
- status

Config metadata:
- ??

Readback: 
- status

Config metadata:
- ??

Readback: 
- current
temperature
- status

Config metadata:
- ??

Readback: 
- current
temperature
- target
temperature at
cell
- ramp speed
- status

Config metadata:
- ??

Readback: 
- current heater
power
- target heater
power
- ramp speed
- status

Config metadata:
- ??

Readback: 
- current
pressure
- status

Config metadata:
- ??

Readback: 
- current mass,
partial pressure,
time
- status
- mode (cont.,
single)

Config metadata:
- ??

Readback:
- current gas
type,
conentration,
time
- status
- mode (cont.,
single)

Config metadata:
- ??

Readback: 
- current gas
type,
concentration,
time
- status
- mode (cont.,
single)

Config metadata:
- ??

Readback: 
- channel
- gain = current?
- filter risetime
- zero check
- gain x10
- filter
- auto-filter

Config metadata:
- bias voltag

Readback: 
- hor. and vert.
position
- ??

Config metadata:
- ??

Readback:
- surface
- incidence angle
- delta
- theta
- motor position
- ??

Config metadata:
- ??

Readback:
- crystal
- Bragg angle
- Position (eV)
- Position
Encoder vs
motor position

Config metadata:
- motor velocity
- ??

Readback: 
- harmonic
- gap
- energy
- ??
- motor position

Config metadata:
- motor velocity
- ??

Readback: 
- current
- ??

Config metadata:
- ??

Readback: 
- height = motor
position?
- ??

Config metadata:
- ??

Readback: 
- filter at A
- filter at B
- filter at Open
- ??

Config metadata:
- ??

Readback: 
- ??

Config metadata:
- ??

- proposal ID
- beamtime ID
- uer IDs
- sample
composition
- beamline
- data/time
- ???

IC0 no beam?

Wait for
beam. 

Pause all or 
Pause XAS, continue catalysis

logbook

DOOR

eLog Writer

Update logbook:
wait for beam
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<<via ophyd>>

<<via ophyd>><<via ophyd>>

<<via ophyd>>
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