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Backgrouna

Developed for FRM Il (MLZ) in Munich
— Started ~2002, developed for specific beamlines
— Modernisation project started in 2009

— Decision made to use it on all beamlines (2013)

ESS and SINQ joined the collaboration ~2016

— Survey of existing control systems such as IBEX, SICS, Bluesky, Sarda
Deployed at V20 for ESS tests

— Choppers, SANS, ...

Deployed at Utgard for integrating SE

YMIR

— Motion, scanning, light tomo

BIFROST, ESTIA and ODIN
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Why NICOS?

What about NICOS? Is that any good?
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Architecture
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Architecture @

NICOS
Client Client

data —

contro| —»

Daemon

FelEs (the brain)



Core Functionality

* Poller

* Cache

« Daemon

* Architecture

* Device hierarchy



ESS Specific @

ESS Specific * EPICS support
 Monitors

* Data files

» Kafka file-writer
« ESS proposal system
o flowui
 Live display
* Graylog
« Common devices
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Instrument Specific @

Instrument Specific

ESS Specific

» Special devices

* Custom commands
« Scripts

* GUI widgets

1



ESS Specific




ESS Specific

Common across all instruments

= EPICS support

Filewriter configuration and control

Proposal system

Common devices
— Choppers

- Motors

flowui —



NICOS GUI

Win95?

(oo Ppen [@ve @ (1. O. ©
© Experiment Informatio... Command lne (5] NICOS devices

038243 . B Dryrun | [ B Run | | [Enter search expression ~

Title can_we_cr...

Name Value Status
Users ({'name": " . v 5 area_detectors
Local Contact () Select command: | bevice,| | scan,| | oter,) @ area_detector collector creating
@ flir_camera creating
@ flir_image_type -
setups. area_dete. v 4 rotation_stage
@ rotation_stage 0000 degree

samples v & system
1 | nicossetup() lastpoint 1421

lastscan 37
Detectors area_dete... @ FileWriterStatus
Scans @ NexusStructure
@ sample
m @ sciChat
. Space 58.393 GiB 58.40 GiB

@ YMR

creating device 'Space' (The amount of free space for storing data)...
creating device 'YMIR' (instrument object)...
creating device 'uun_douct,or collector’ (Area detector collector)
creating device 'flir _camera' (The light tomography FLIR camera.).
creating device 'flir kafka plugin' (The configuration of the Kafka plugin for the FLIR camera.)...
£lir camera: shutting down device
WARNING: flir camera: could not shu:do’wn atter creation failed - AttributeError - 'AreaDetector’ object has no attribute '_u
area_detector_collector: shutting down dev.
ERROR [2022-11-21 10:02:24] de; vice -area_detector_collector’ failed to create - Communication error - [£lir_kafka_plugin] c¢
creating device 'conssink’
creating device 'daemonsink
ERROR [2022-11-21 10:02:24] device 'flir_camera’ failed to cr
creating device 'flir_image_type' (Image type for the tomog: up.)...
ERROR [2022-11-21 10:02:24] device 'flir kafka_plugin' failed to create - Communication error - [flir_kafka_plugin] could nc
creating device 'liveview'

device

e - Communication error - [flir_kafka_plugin] could not com

_stage' ( stage in YMIR)...

ERROR [2022-11-21 10:02:26] error running startup code, ignoring - NameError - name 'area_detector_collector' is not definec
ERROR [2022-11-21 10:02 16] the zou-nung devices could not be created:

ERROR [2022-11-21 10:02:26 detector_collector, flir_camera, flir_kafka_plugin

use CreateDevice('device') or czeu:enunevicn() later to retry

setups loaded: startup, area_detectors, rotation stage
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NICOS GUI

Ask the experts

User Journey

— who they are; skills and background
— what are their goals

- what annoys them

Workflow

— from start to finish

Interaction

— how things do things in the GUI designpsychology

Perceptual

— how things look and behaviour. E.g. buttons, icons, etc. https://www.designpsykologi.dk/

— subconscious clues

— visual impairments
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NICOS flowu
WinXP?

NICOS - guest at localhost:3389

YMIR  Experi Status: IDLE X

Devices
>
‘ Run Enter search expression .

Experiment o [

- Detector Image | Script Status

avivetau) Suueeny wp wevws

] + New Cmd > Dry run

Setup

~ show only the errors

—— s man—a @ area_detectors

: " loadlng setup 'system' (system setup) " ;
Instrument interaction importing module 'nicos.commands.standard'... © area_detector_colle... creating device fa..
importing module 'nicos_ess.commands'... © flir.camera creating device fa...
Batch file generation loading setup 'startup' (NICOS startup setup) @ flirimage_type ~
Cache : now connected to localhost:14869 Limage_typ
History creating device 'Exp' (experiment object)... v @ rotation_stage
creating device 'Sample' (The currently used sample). "
creating device 'FileWriterControl' (Control for the fxle-wrxtet)... @ rotation_stage 0000 degree
Logs creating device 'NexusStructure'... v @ system
creating device 'NexusStructuxe_AreaDetector' (Provides the NeXus structure)... v @ Ex
creating device 'FileWriterStatus' (Status of the file-writer)... P
creating device 'NexusStructure Basic' (Provides the NeXus structure)... lastpoint 1421
WARNING: NexusStructure Basic: value of 'nexus_config path' from cache ('nicos_ess/ymir/nex lastscan 37
creating device 'SciChat' (Connects to SciChat as a write-only client)... . ”
creating device 'Space’ (The amount of free space for storing data)... © FileWriterStatus
creating device 'YHIR (1nstrun\ent object)... @ NexusStructure
creating device 'conssinl
creating device ’daemonslnk s @ sample
creating device 'liveview'... @ SciChat
setups loaded: startup "
checking master status... @ space 58.399 GiB
switched to master mode @ YMIR

loading prevmusly used master setups: 'startup, area_detectors, rotation_stage'

loading setup system (system setu

importing module 'nicos.commands.standard'...

importing module 'nicos_ess.commands'...

loading setup startup (NICOS startup setup)

loading setup 'area_detectors' (The area detector for YMIR)

loading setup 'rotation_stage' (Stray motion stage(s) at YMIR.)

Cache : now connected to localhost:14869

creating device 'Exp' (experiment object)...

creating device 'Sample' (The currently used sample).

creating device 'FileWriterControl' (Control for the flle-wr;ter)...

creating device 'NexusStructure'...

creating device ' ucture_J ' (Provides the NeXus structure)...

creating device 'FileWriterStatus' (Status of the file-writer)...

creating device 'NexusStructure_Basic' (Provldes the NeXus structure)...

WARNING: NexusStructure Basic: value of 'nexus_config path' from cache ('nicos_ess/ymir/nexi
creating device 'SciChat' (Connects to SciChat as a write-only client)...

creating device 'Space' (The amount of free space for storing data)...

creating device 'YMIR' (instrument object).

creating device ’area_detectoz collector’ (Axea detector collector)...

creating device 'flir camera' (The light tomography FLIR camera.).

creating device 'flir kafka plugin' (The configuration of the Kafka plugin for the FLIR came
flir camera: shutting down device

WARNING: flir camera: could not shutdown after creation failed - AttributeError - 'AreaDetec
area_detector_collector: shutting down device

ERROR [2022-11- 21 10:02: 14] device 'area_detector_collector' failed to create - Communicatic
creating device 'conssinl
creating device 'daemonsink’...

ERROR [2022-11-21 10:02:24] device 'flir camera' failed to create - Communication error - [!
creating device 'flir_image_type' (Image type for the tomography setup.)...

ERROR [2022-11-21 10:02: 24] device 'flir kafka_plugin' failed to create - Communication errc
creating device ’lxvevxew

creating device 'rotation_stage' (Rotation stage in YMIR)...

ERROR [2022-11-21 10:02:26] error running startup code, ignoring - NameError - name 'area_d«
ERROR [2022-11-21 10:02:26] the following devices could not be created:

ERROR [2022-11-21 10:02:26] area_detector_collector, flir camera, flir_ kafka_plugin

use CreateDevice('device') or CreateAllDevices() later to retry

setups loaded: startup, area_detectors, rotation_stage

:02:26




NICOS flowu

WinXP?

NICOS - guest at localhost:3389

Experiment

] + New Cmd > Dry run

Setup

Batch file generation

History

WARNINGA Nexusstructure Basic
'SciChat'
'Space’

creating
creating
creating
WARNING:
creating déd
creating de
creating de

creating device 'flir camera’

creating device 'conssink'.
creating device 'daemonsink

creating device ’llvevxew

ERROR [2022-11-21 10:02:

use CreateDevice('device') or
setups loaded: startup, area_d:

creating dev).ce 'area_( detectox‘ collector' (Area detector collector)...

creating device 'flir kafka plugin'
ir camera: shutting down device

ERROR [2022-11-21 10:02:24) devxce "flir_camera’
creating device 'flir_image_type' (Image type for the tomography setup.)...

ERROR [2022-11-21 10:02: 24] device 'flir kafka_plugin' failed to create - Communication errc

_ Detector Image | Script Status
v —

e aa—ma avIVETav) weveany up wevww

2 . [10 lb] loadlng setup system (system setup)

Instrument interaction 2 importing module 'nicos.commands.standard’'...
importing module 'nicos_ess.commands'
loading setup 'startup' (NICOS startup setup)

]

Logs creatxng device ’Nexusstructure

creating device 'NexusStxucture_AreaDetector' (Provides the NeXus structure)...

creating device 'FileWriterStatus' (Status of the file-writer).

creating device 'NexusStructure Basic' (Provides the NeXus structure).
nexus_config_path' from cache ('nicos_ess/ymir/nexi

value of

tors, rot,

le-writer)...

s the NeXus st.
-writer)...
NeXus structure
ath' from cac!
rite-only clien
pr storing data).

(The light tomography FLIR camera.).

creating device 'rotation_stage' (Rotation stage in YMIR)...

:26] error running startup code, ignoring - NameError - name
ERROR [2022-11-21 10:02:26] the following devices could not be created:
ERROR [2022-11-21 10:02:26] area_detector_collector, flir camera, flir_ kafka_plugin

CreateAllDevices() later to retry
etectors, rotation_stage

» Run

(The configuration of the Kafka plugin for the FLIR came

failed to create - Communication error - [:

‘area_d¢

Devices

Enter search expression .

~ show only the errors

‘Name Value Status
v @ area_detectors

© area_detector_colle...
© flir camera

creating device fa..
creating device fa...

v @ system
v @ Exp
lastpoint 1421

lastscan 37
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LoK]| Cell-holder @

Rotating

cell holder \

Thermostated
cell holder

cartridge | ! 2 . Ty L
\ - s . = Two layers

= e P — R Mg stage

Y-translation
stage




LoK]| Cell-holder

Configure

NICOS instrument: LOKI ~Experiment: Matt's second experiment status: DLE X  [53
Experiment

Setup Cell-holder mples

Cell-holder Configuration Top Row

[ ————— Type: rotation ¢ | Calculate | Type: blank o | ) Type: blank & | Calcua

Script Builder

satch i generaton oy oy oy

History 250 100
Logs 65.0 100
105.0 100
145.0 100
185.0 100
225.0 100
Bottom Row
Type: narrow ¢ Calculate \ Type: wide ¢ Calculate Type: narrow o Calculate
2 oy
00 00 160.0 00
00 190.0 00
00 2200 00
00 2500 00
00
00
00
00

Cancel save |




LoK]| Cell-holder

Samples

NICOS - guest at localhost: 1301

status: DLE X [

Cell-holder Configuration
Sample 1 1 1
Script Builder T2 sample 2 1 2
Batch file generation T3 sample3 1 3
History T4 sample 4 1 2
LO0S Sample 5 1 5
) Sample 6 1 1
B Sample 7 1 2
Sample 8 1 3
3 Sample 9 1 4
B4 Sample 10 1 5
BS  Sample 11 1 1
Sample 12 1 2
Sample 13 1 3
Sample 14 1 4
B Sample 15 1 5
810 Sample 16 1 1
Sample 17 1 2
2 Sample 18 1 3
B13 Sample 19 1 4
B4 Sample 20 1 5
85 Sample 21 1 1
86 Sample 22 1 2
Sample 23 1 3
Sample 24 1 4
B19. sample 25 1 5
B20 Sample 26 1 1

| cancel | [ swe

21



LoK]| Cell-holder

Script generator

o
Experiment Settings o
z::t:ﬂder T TRANS order: Al TRANS First [ oo s }\ D 4
DoSANS: 1 s time(s)
Instrument interaction Do TRANS: 1 Z time(s) ‘name': 'Sample 1, ‘concentration! 50 75
Script Builder TRANS duration type: = Mevents ‘name': 'Sample 2, ‘concentration': '1’, ‘thickness": ‘2" 50 75
Batch file generation
History SANS duration type: =~ Mevents ‘name': 'Sample 3', 'concentration: '7’, 'thickness'": '3' 50 75
Logs Optional 'name': 'Sample 4', 'concentration': '1’, 'thickness': '4' 50 75
Temperature 'name': 'Sample 5', 'concentration': '1', 'thickness': 50 75
: Pre-command ‘name': 'Sample 6 'concentration: '1, ‘thickness": '1' 50 75
Fost-command ‘name': 'Sample 7, ‘concentration': ‘1, 'thickness': '2" 50 75
'name': 'Sample 8', ‘concentration': '1', 'thickness': '3" 50 75
'name’: 'Sample 9/, ‘concentration': '1', 'thickness': '4' 50 75
'name": 'Sample 10', ‘concentration": 50 75
'name': 'Sample 11, 'concentration: '1, 'thickness": "1 50 75
'name': 'Sample 12} 'concentration’: 'thickness": '2" 50 75
'name’: 'Sample 13', 'concentration': '1', ‘thickness": '3" 50 75
‘name': 'Sample 14, 'concentration'. ‘thickness': '4' 50 75
'name': 'Sample 15 'concentration'; 'thickness": '5" 50 75
'name': 'Sample 16', ‘concentration': "1} 'thickness': 1" 50 75
'name': 'Sample 17', ‘concentration’: ‘thickness": '2' 50 75
'name": 'Sample 18', ‘concentration": '1', ‘thickness": '3' 50 75
'name': 'Sample 19', ‘concentration': '1', 'thickness': '4" 50 75
‘name': 'Sample 20, 'concentration’: '1, 'thickness": '5' 50 75
'name": 'Sample 21', ‘concentration': 1!, 'thickness": "1 50 75
'name': 'Sample 22, 'concentration': 'thickness': '2" 50 75
'name': 'Sample 23', ‘concentration': '1', 'thickness': '3' 50 75
'name’: 'Sample 24, 'concentration’: ‘thickness": '4" 50 75
‘name": 'Sample 25, 'concentration": 1), 'thickness": '5' 50 75
'name': 'Sample 26, 'concentration': '1', 'thickness': '1" 50
Generate —
Bulk update: |75 | | Apply







Integration
Platform
(Instrument)
YMIR in B02




Mini-chopper and laser scanning

Like a real chopper only smaller
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Light Tomography @

~= to a real experiment

= [ntegrating different cameras
— EPICS
- NICOS

10000
1000
100

Iy T T T T

10

0_1||||J\\|||||l|||1|1

= Sending images to Kafka
= Writing image data to NeXus
= Real infrastructure

— Networking (Lund & DMSC)

— Servers

— Timing system

— SciCat

VAR

= Rotation stage integration
— 0 to 360, -180 to 180 or -co to oo?

26



ODIN Metrology

OptiTrack Motive

o




BIFROST




Banawidth Choppers =

Thursday, January 19th v
. Markus Olsson 2:53 AM
Hi Matt, I'm available but | also have some visitors from Hungary that may arrive soon.
For how long do you need to rotate the chopper and what data do you need?

Matt Clarke (he/him) 8:55 Am
if everything works then 10 minutes or so

I'm just setting up

i Markus Olsson 2:56 AM
Everything will work, it's chopper controls team you are working with

o )
Matt Clarke (he/him) 9.02 AM
Okay, let's try it. Can | start the choppers?

29



Bandwidth Choppers

Controlled through NICOS

First data collected from an ESS instrument!

Through the joint effort by teams from NSS, DMSC and ICS
commissioning data from the commissioned BIFROST bandwidth
chopper has been collected, using the full ESS controls, data acquisition
and data curation pipeline.

The bandwidth choppers’ operation was controlled with the NICOS
experiment control software, which will be used for future user
operations.

Data from the chopper status and performance was recorded using the
infrastructure in the ESS server hall in the Central Utility Building. The
automatic migration of the files to the DMSC data storage in
Copenhagen is also in place.

The data is being ingested into the data catalogue to make datasets
findable, which is a crucial part of the scientific workflow for the future
scientists.

Anders Pettersson (ECDC) and Nicklas Holmberg (ICS) at the BIFROST
chopper in EO2.

°
NICOS  instrument: BIFROST

History views:

Experiment
Setup
_ R—

Experiment: lakeshore tests

_speed bwe

value

X = 2023-01-19 09:29.06,Y = -12.2006

@7 DB B QA oscoe [EEDE v reset Dsote Fr Gpik  Lne

NICOS - admin at localhost-3389

ATIONGON: CONNBCINd &5 SIMIN USe

Fit arbitrary function

bwc2_chopper_speed, bwel_chopper_speed (25m)

10— 1/_-\'
L ‘/ .|
- / ‘l
I / \
5 \
10 b
~l | S .} ,L,,,l W [ W — Al, W T —) l K| T T l A
n“@.o"'\g 6’5'@9"'@ AQ.@D\,@ -@g’,;o"'\g f»“cso":@
e &y &F g g
bwe2_chopper_speed (Hz) ——— bm:k_mchom_spood (Hz)

status: DLE X [




Bandwidth Choppers

NeXus file and SCIPP

Site viewer
cC 8Benn 41873855, cropper_\rotatcn_speedivaloe
= Cescrgtion  Tye Shage Uk :
872855,000000% bt .
® [Makesho_ Neentry &‘%‘X&Jﬁ!ﬂl‘u&"-lh&?ﬁﬂﬁ
A expariment_kientifier W (87385 string 1
':"‘“"‘ : g : ; cl = dg['entry']['instrument']['bandwidth_chopper 1']
:Mm chopper. WM hopper fentryfinstrument/bandwidth_chopper_l/rotation_speed/value(:, 0] c1r’ rotationispeed' 101:] .plot( )
~ o @ (035)  fomes 1 Ll
0 rotation_speed. ooy
~ alaem_message ® Wdwa  string 182 :
v alaem_severity @ Whsm sy 182 12 14 A
v slaem_tie ® Wdes e 102
~ average_vak ® [O76]  fosed 1
A CONNRCtion_Status @ Wdea  sting 182 b 12
A contection_status_time ) WDden  umed 182
v Con_indax ®0 2 0
~ cun tmestarg e @) 1) unnsa 0 s
A~ M vahe W [40147]  fowned 1 10 1
A minmum_veloe w [0 Nosnés 1 >
~ teme © Wdses  uiestd 02 6
u vabe 200t foaes 82x1
o~ S e0)es W [0161] [ 2 8 1
e S Peight @ [0 fowed 1 .
e it ®m 64 1
= trarstommations Nutanstomatons 6
0 bandwian_chogoer_2 Nak_choppet 2
0 Bifrost_detector Ndesctor
W focusing_analyzer_} Nocrystal
0 tocusing_anatyae.2 Ncrystal a 4
W focusing_analyzer 3 Noterystat
W focusing_analysee_4 Nocrystsl
W focusing_analyzer_5 Ncrystat 0 25 0 7 100 125 150 s 24
0 focusing_analyzer. 6 Ntcrystal x
0 focusing_analyzer 7 Noterystal
W focusing_ansyzer_8 Nerysst
:m_; Nocrystal Osmomn, X 1888123 ¥i 1075315 01 ® ®
p ,,:', i ps At seiection T T T T T T T T T
:w__n Nacrystat 08:11:0008:11:3008:12:0008:12:3008:13:0008:13:3008:14:0008:14:3008:15:00
W focusng_analyaer, 1) Notgrystal Deension0 v B 0
W focusing_analyzer M Ncrystal time [nS]
W focusing_analyzer_15 Noterystal Dimension1 @ 4 4 0 mso0 » | >
W focusing_analyzee Nocrystal
B focusing_anayzer, 17 Ncrystat - -
0 focusing_analyzer, 18 Nocrystal @rors  (ECave EHimsge W Raw
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Lakeshore temperature controller o

Second data

Experiment Control and Data Curation

First data collected from an ESS instrument!

eoe NCOS - ndmin ot lecalhost: 3309

NICOS instrument: BIFROST  Experiment: lakeshore tests status: 0. X [

Through the joint effort by teams from NSS, DMSC and ICS
commissioning data from the commissioned BIFROST bandwidth
chopper has been collected, using the full ESS controls, data acquisition
and data curation pipeline.

@/ DB B QA wscoe CEIEDE v fwset Do Ft Grck  Une

History views:

e s oy 1s336_T_B, Is336_SP_A (1h)
The bandwidth choppers’ operation was controlled with the NICOS 15336_WTR1 (1h)
experiment control software, which will be used for future user r
operations. I /
Data from the chopper status and performance was recorded using the -
infrastructure in the ESS server hall in the Central Utility Building. The 304
automatic migration of the files to the DMSC data storage in -
Copenhagen is also in place. -
The data is being ingested into the data catalogue to make datasets g :
findable, which is a crucial part of the scientific workflow for the future T sl
scientists. L
300
l L 1 l 1 I l 1 1 l 1 1 l L
& 9 & e & 2 $ L2 & 2
o TN o PN o
¥ o o 7 sg’
P L4 P ® ®

tme
15336_T_B (K) —— 15336_SP_A (K)

X = 2023-01-19 14:28:24,Y = 302528
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NICOS Baseline

A first pass on an instrument to see what additional functionality is required:

= NICOS demonstration at YMIR

= Discussion of instrument specifics

= Tasks created in ECDC JIRA

ECDC-3346
control 1d/2d monitor

unlabelled-ECDC-2786

None
BIFROST, efu, filewriter, monitor
None

M=

ECDC-3345 0

collect 1d monitor data vs some
other parameter (angle) and
display data live

unlabelled-ECDC-2786

Experiment Control
BIFROST, NICOS, just-bin-it, scanning
None

M=

S

33



1-D Monitor Data vs Something o~

Angle, x, y, z, etc.

>> (scan(my, 27,01, 46, t=2)] ] |+Newcmd | pDymn | »Run

.
. | : , ] Intensity to
B &  xaxisimy(mm)- Yaxis- Normalized~  Log(x) Logly) @ 08 Reset Delete » | " 1 Photod Iode

Fit @Pick Gaussian Fit arbitrary function | ’ 8 | Eve n ts

Available datasets:

:‘; ’f:: (‘m)’ Scan 58 scan(mY, 27, 0.1000, 46, t=2)
46 - my (mm) started 2023-04-21 13:25:03

47 - mY (mm)

48 - mY (mm) 8000
49 - mY (mm)

50 - mY (mm)

§1-mY (mm)

52 - mY (mm)

53 - mY (mm)

54 - mY (mm)

55 - mY (mm)

56 - mY (mm) 6000
57 - mY (mm)

|58 - mY (mm)

4000

2000

just-bin-it

27 28 29 30 31
mY (mm)
—o— det_image1 —o— det_image2

34



Two Mode Monitor

Position sensitive and single pixel modes

>> (multi_pixel_mode(); count(t=10)|

Scan Plot | Detector Image | Script Status

Logarithmic mode Box ROI Cross ROI Level low 57.0

10

bl gl;thq'

//54 56 58 60 62 64 66 68 70 72

] | +Newcmd

Level high 83.0 Autoscale

“'lw'&f

74

N
76 78 80 82 84 86 88

> Dry run

det_image1

» Run

det_image2

>> [single_pixel_mode(); count(t=10)

ScanPlot | Detector Image t Status

Logarithmic mode Box ROI Cross ROI Level low 0.0

] | +Newcmd

Level high 0.0

Autoscale

—
1000 2000 3000 4000

Coordinates: (0, 4), Value: 0.00

5000

> Dry run » Run

det_image1

det_image2

35



Two Mode Monitor

In the NeXus file

[ BN J Silx viewer
(o I 12 /Users/mattclarke/783429_00010559.hdf::/entry/monitor_data/event_time_offset
Name Description
783429_00010559.hdf 0 g g
W entry @ ["test"] ; Q "I" : :X 'L _IY m’ Il.og H H' “\ '{'\\ f
w0 data
adelnilon; @ [Ken] Jentry/monitor_data/event_time_offset
~v entry_identifier W ["10559"] = = =
~ entry_identifier_uuid W) ["924c62
~ experiment_identifier W ["78342.. 7000 -
W instrument
= monitor_data /
~s cue_index [OR1] 6000
~s cue_timestamp_zero W) []
~ event_id V) 1D data
~s event_index ) 1D data
S
~ event_time_zero ) 1D data
W sample W ["lego”]
~ title W ["test"] 4000 +
W user_AndersPettersson
3000

0 50 100 150 200 250 300 350 400

Btlonv ) Yo =aceaa

@ HDF5 | [ Curve | Raw




What Next?




What Next?

= [nstrument specific baselines continue
— Current: ODIN and BIFROST
— Next: ?

= Cold commissioning

— Reuvisiting/refining the baselines



