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Our Mission: “Best Instruments at Best Sources”
Continuous Effort to serve users and our science

|dea/ n
Installation Operation Decomis

Concept sioning

 Maintenance

» Support

. : « Upgrades “ JULICH
Mitglied der Helmholtz-Gemeinschaft Forschungszentrum



Developing and building Instruments and Methods

e Instrument Simulation

e Instrument Design

e Motion control and automation

e Control systems for neutron instrumentation
e Neutron detection and data acquisition

e Neutron polarization handling

e Sample Environment

e Instrument operation

e Data tools
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Developing and building Instruments and Methods

e |Instrument Simulation

e Motion control and automation

e Control systems for neutron instrumentation

e (Data tools)
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The short answer:
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Look at QMS

i
I1BI-7: Institut fur Biologische Informationsy
IEK-1: Institut fir Energie- und Klimaforsct
|IEK-3: Institut fir Energie und Klimaforschi
|IEK-14: Institut fir Energie- und Klimaforsc
INM: Institut fir Neurowissenschaften und
ITS: Geschaftsbereich IT-Services
JCNS: Jiilich Centre for Neutron Science
% 01. QMH JCNS
B JCNS_QMH-001 Qualititsmanagem
-
% 02. Prozesse JCNS
B®» JCNS_P-100 Auftragsannahme /[ At
B JCNS_P-101 Ticket System (Prc
> M® JCNS_P-200 Entwicklung (Prozess
B® JCNS_P-300 Fertigung (Prozess )
B®» JCNS_P-400 Installation (Prozess
B® JCNS_P-500 Support/Maintenance
% QM-Prozesse JCNS
03. VA JCNS
04. SOP JCNS
05. FB JCNS
20. JCNS-2 AMS
99. ungliltige Dokummente JCNS
M: Geschaftsbereich Einkauf und Material
O: Geschaftsbereich Organisation und Plal

<

v Vv

rTFrRERERV

P: Geschéftsbereich Personal

PTJ: Projekttrager Jilich

R: Geschaftsbereich Recht und Patente
REV: Revision

S: Sicherheit und Strahlenschutz

SL: Schiilerlabor

TB: Technischer Bereich

UE: Geschaftsbereich Unternehmensentwi
UK-M: Unternehmenskommunikation Veral
VB: Vorstandsbiiro

PROZESS JCNS_PL-001

Kernprozesse_JCNS
[© revision 1 | peutsch e sTanoaro) - LEEE T

Ubersicht

P dschaft JCNS-Ii

Turtle

Unterschiede MaBnahmen

Themen (Wiki)

Historie

ActivityStream

( Filhrungsprozess JCNS-Instrumenttechnologie
Kernprozesse JCNS-Instrumenttechnologie
ERGEBNISSE
Unterstiitzungp aus dem Forschung Jiilich Unterstiitzungsprozess JCNS




Simulation tools
Instrument simulation
* Concept evaluation
« Education

 Digital Twins: Interface to
NICOS
Neutron SimLab

Neutronic simulation
« Source performance
* Radiological layout

 Input for Instrument simulation

Mitglied der Helmholtz-Gemeinschaft

@ Xcontrol C:/Programs/Vitess3-4 - O X
File Edit Plot Configure Tools Options Help
Instrument Dream_new VITESS 3.4 Click parameter names for help!
input file Browse |BrowseN Fresh
= yrin output fileno_file Browse |BrowseN
Start arameter
pdi rectory Y-/ESS/DREAM-2/DRS-13_FinalRuns Browse | NewDir
Trajectories y
random number min. neutron . helper
i random seed{ GersEaEo: ran3 weight 1.0e-25 gravity on — |ypracde 0 —
Exit
* B source_ESS_2012 . |« Module 1 source_ESS_2012
] moderator
2 frame — J-\ description file EssButterfly1_color.mod Browse |BrowseN| Eat
3 mon2_pos — = source power pulse repetition proton pulse
[Mw] 50 rate [Hz] 14.0 Tength [ms] 2.857
4 mon2_div —
- — _ ‘ source name ESS data base 2016_Butterfly! —t
monl_y -
Restriction of sampling trajectori
6 0 — J" pling trajectories
— | number of 9000000
7 mon_brilliance — | trajectories
8| mon_brilliance  —|= '.'I1e'|r;gt1|av[eA-] 05 min. time [ms]0 maxs <d_1>veyrg[e‘;|e.;e]
9 spacewindow_multiple — = max. wave- : max. divergence
— Tength [A]41 max. time [ms]4.8 X <-> z [deg]
10 mon2_pos —| I- di i
] irection . .
1 mon1 divy p— I' defined DY virtual window —
12 sm_ensemble — I- Inpile11-21 DI
e distance to 190.6 . window 114 . window 23
13 spacewindow —_ I:Exit_lnp21 window [cm] %% width [cm] '™ height [cm] <
14 monl_divy — I-, beamline
| declination
15 frame — I' [deg] -48.12
16 slit — |- Entr_Inp22 Tima window
> Simulation of long pulse spallation source ESS <
pulse length 57 ms
pulse frequency : 14.000 Hz
average power : 5.000 MW
data base version )
Big colour 1 spatial order 1
Clear | coupled moderator
moderator temperature :325.000 K
performance factor : 1.000
. 1.6557e+14 nf(cm”2s)

total neutron flux (in 2*pi)
moderator position
moderator size (W x H)

time averaged neutron current:

wavelength band used

(( 0.000 4.795 0.000)cm

: 11.507 cm x 3.000

cm

4.3805e+11 n/s in 0.000721 str

: 0.500 Ang - 4.100 Ang

@) JULICH
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(] (] Xcontrol /Users/jvoigtfownCloud|/iffcloud_jvoigt/data/vitess/hbs/tofx/backscatteringdhbs_001

Vitess Development S T s R e |

Instrument backscattering4hbs_001 Click parameter names for help!

I I . H BS input file Browse BrowseN Fresh
* Including moderators Gheck_Drymn |
Start output file no_file Browse BrowseN
° NeW Com ponents Visualization p;:::::::y IUsers/volgt loud/ittcloud_jvolgt/dataivitess/nb ckscattering4hbs_001 Browse NewDir
Stop  Kill :
random seed 1 ‘.;:::r::::"' ran3 B "'n“":;::'“' 1.0e-25 gravity on B :;:::;' o @ | Exit
* Neutron bundl
eutron unaies 18 source_HRS a1 Module 1 source_HBS
28 mon_brilliance [ 2 e
H H H H ) " HBS_cold-3T_D20-L100.mod Browse BrowseN Edit
* Preparations for digital twins 38 memiyaiw @3 | descritios cie
pulse repetition proton pulse
48 space. e ; rate [Hz] = length [ms] LT
° 4 O 5@  mem2ydiwv 8 Restriction of sampling trajectories
. 68 guide_ideal B8 6
number of traj. 185 number of 50
7 monl_time 7 per bundle bundles
e - 2]
 New GUI - -
eW 8 8 chopper_disc B 8 min. wave- .. min. time [ms] [0
9 8 chopper_disc 8 9 length [A]
I 10 monl_time 10 max. wave- BN max. time [ms] 1|
* New file format (.yaml) B =i @ Fenoth (a1
18 guide_ideal e n Ao by vited winoow' @8
128 mon2_y_divy B 12 defined
13 guide 13 min. divergence min. divergence
e e x <-> y [deg] 2L x <-> z [deg] oy
148 mon2_y_divy B 14
max. divergence max. divergence
158 guide_ideal e 15 x <-> y [deg] L x <-> z [deg] L
16 8 space B 16 Propagation
17 8 mon2_y_divy e 17 distance to 40 window 34 window 34
188 mon2_pos e 18 window [cm]) width [em] ™ height [em] ™
198 capture_flux B 19 beamline
208 monl_lambda B 2 declination
21 e --inactive-- e 21 [deg]
Time window
distance to 200 min. TOF to max. TOF to
tima windaw frml tima windaw fmel tima windaw fmel —
Lapiure area . 1.Uuu cm~2
Capture flux ! 2.094e+07 +/- 2.248e+05 n/(s’cm"2)
B‘g 19 number of trajectories read H 87202
19 number of trajectories written : 87202
Clear | (time averaged) neutroncountrate : 3.6298e+07 +/- 1.485e+05n/s
count rate of colour 1 : 7.0100e+05 n's
Save | count rate of colour 2 ! 3.5597e+07 nis
Mitglied der Helmholtz-Gemeinschaft Forschungszentrum




Interface to Mechanics

Recent project: KWS3 Upgrade

Mitglied der Helmholtz-Gemeinschaft 22-03-18 8

New construction and manifacturing of new sample- and detector tables (ZEA-1)
Renewal of electronic racks and new E-Drawings (JCNS-Insttech, -Garching, -TA)
Renewal of the vacuum software (JCNS-Insttech)

E-construction of additional electronic racks (JCNS-TA)

Mechanical tests in Julich with preliminary motion control (ZEA-1/ T-ELI / JCNS)
Demounting existing racks in Garching (JCNS-Garching), transport to Julich
Building and adaption of all racks (T-ELI)

Commissioning of the racks in Julich (JCNS)

Installation of new mechanics in Garching (ZEA-1)

Installation of the racks and re-wiring in Garching (T-ELI)
On-site commissioning (JCNS-Insttech and Garching)

e 40+ automated axes

o Safety system

e Vacuum system

Unlisted work at the detector and PC system (JCNS-Garching

)IJ JULICH

Forschungszentrum



UPDATE 2. SAMPLE STAGE KWS3

MECHANICAL ASSEMBLY IN GARCHING 04.10-14.10.21 BY ZEA-1 AND JCNS-GARCHING

Al

JULICH

Forschungszentrum
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SIEMENS SIMATIC HMI

Screens PLC Connection HMI Local / Remote 09.03.2022 09:36:40
= blinking PLC Local Remote
Overview | Data ‘ O B

ing PY

PLC Connection @ |[09.03.2022 09:45:02 | SC2 Ext

° NeW e|eCtr0nICS Tube 1 6,600e+02 S. Cha. 2 5’800e+0 "!
LSEN 7,200e-03 EE38 1,000e+0
« New vacuum control software

X4 0,000e+00 ==

|Ej‘]|

* On-site commissioning

o) o | o] o] o ] -]

« 40+ axes

SIEMENS SIMATIC HMI

2 I U v e( ; I( :3 l ) (6 Shutter Screens PLC Connection HMI Local / Remote 09.03.2022 09:41:41
be | Remote
) [ PLC Connection @ | S-Chain Overview | Data OLzgen Loca
Sample Chamber 2 ’ PLC Connection @ {09.03.202209:43:53 | SC2  Ext | Al | o | | e o e

Pumps E
Select: @R SES)
= ecter = Status |Name

JCNS Insttech+Garching 5 800e+0?2 e o
’

@ safetyChain

<O Key

[# controlRoom
Shielding
Door KWS 1
Door

& Door

Evacuate Ventilate @
|__1.000e+003
|__6.800e+002

|__1.000e+003

1 1.000e+003 1
| 6.000e+002 ||
Sel. Tul MC sC1 Tu2 Tu3 Det. |__0.000e+000
i

| 7.200e-003

Sam. Cha. 2 Sam. Cha. 2

Mitglied der Helmholtz-Gemeinschaft




ESS collaboration
LinMot PS10-70x80U:; Tecnotion UVM12, S-Winding; HIWIN HT150-L;

Linear and rotative motion

Template cabinets

Heavy Shutter control

SmarAct SLLV42-600-S-HV P H2W LSS-016-04-006-01A-ME
Robotics

Beckhoff EL2522 Beckhoff EL7041-0052

a2y -
-. Run-LED = .-_‘. .__,-.4_ _I?rwec‘zugcew
HN o f
3 - mmm m -+ Enable, Warning
Run LED B8 L signaiLen et Eingang1,2____. il (el . Error A, B
Signal LED A1 | Signal LED B2 u_m@
Signal LED C1 !
Signal LED A2 | §
A1 A1 AB AH
’ I i I
Be 3@ 5 mE ==
T8 Powerkontakt 88 88 . =
I‘;Z:z}zr contact — ET: - +24V EE EE -
- TR | | M Jenny Science XENAX Xvi 75V8
ee Powerkontakt 0 V versorgung
Power contact 0V _, - B 50V, 0V
B2+ EE B2 oo
. . . SDC2-1C-OEM Shield ‘®'® - Shield f‘_:.’?.:.ﬂ“.“,“; 50V,0V
Mitglied der Helmholtz-Gemeinschaft J 11 LF
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New Opportunities: Robotics

e 24/7 sample proliferation

» Put sample in sample environment
» Manipulate sample in the beam
 Flexibility

* Move heavy equipment

» E.g. detectors

Addressed questions:

AN, i) :  Precision in position and angle
N ‘ | « Safety (Person and machine)

* Development effort

lJ JULICH

Forschungszentrum



% Applications Places System

7@ JONS Thusep24,14:19 @ ik [@ o &

uest at localhost:1301 (on phys.dns.frm2)

Application Device commands Scan commands Other commands _Script control Tools Help
| ey comect [ eic \0‘ m-~a-0 ‘

Instrument | Script Editor | Scan Plotting | Device Flotting | Logbook | '"Ic°s| EETERE L)
Filter:

== Loymn| b Name Value [status =

Users Wentao 7 alias_T

Local Contact ~ s.demirdis@fz... F T 3359K
e T 3.457K

setups | coils, jlc3, & astrium _ .
selector_ft -146.853 mm ON [ Refiinus PositionOk Syncl, b
e TR selector_rtemp 229C The device is in ON state.
;" selector_speed 7500 rpm The device is in ON state., above
, , selector_vacuum 0.00145 mbar The device is in ON state.

Environments selector_vibrt 0.47 mmjs The device is in ON state.
#map at base T -
Dz il & scan([det_rot,sample_rot],[-7.50,45],[0,1.0],161,field=['z7_sf','z7_nsf'],tsf=10,tnsf=10) 22:232?317:‘ ;us !’2‘“ :: ::::: :: :: g: ::::: :::fvv:
Scans scan([det_rot,sample_rot],[-8.75,43.75],[0,1.0],161,fie! . 10,tnsf=10) selector_woutt 207C The device is in ON state., above
= - scan([det_rot,sample_rot],[-10.0,42.5],[0,1.0],161,field=["'27_s 10,tnsf=10) & coils
]| scan([det_rot,sample rot].[-11.25,41.25](0,1.0],161, field=['z7 5" 27 nsf'Ltsf=10,tnsf=10) 2 ooon
c -0.500 A

Co 0.200 A

Communication with e _ TR

flip=, corr=

Status: p9423 wenha _sep2015.py :: Scan del rot,slmple rot: : Counting = gggg:
[14:06:20] 13/161 -7.490 57.000 10.000 164737 70 42 33 50 36 45 31 2[5 counter
[14:06:52] 14/161 -7.490 58.000 10.000 162505 82 53 44 40 41 40 26 Q) mono 61411000 cts counting
) use rS [14:07:25] 15/161 -7.490 58.999 10.000 162018 67 40 44 42 37 34 41 ;Q tmer 3576 counting.
[14:07:58] 16/161 -7.490 59.999 10.000 164053 77 52 33 34 25 29 38 s
[14:08:31] 17/161 -7.490 61.004 10.000 165552 67 49 34 39 43 33 36 S L R P TR P LY P e 7 (e
[14:09:03] 18/161 -7.490 61.998 10.000 162368 63 55 50 47 48 32 30 ! kcrzne s0128m idle
[14:09:37] 19/161 -7.490 63.003 10.000 164255 85 50 34 45 30 36 39 Sixfold open idle @ (onptx
. [14:10:09] 20/161 -7.490 63.997 10.000 163987 78 41 36 37 45 35 b
) Sa m |e e nVI ro m e nt [14:10:42] 21/161 -7.490 65.002 10.000 163805 66 36 43 43 39 37 T O Fpesonok
[14:11:15] 22/161 -7.490 66.001 10.000 164372 62 52 41 59 44 46 10 oo mm o)
[14:11:48] 23/161 -7.490 67.001 10.000 163819 76 4 56 47 32 71 15.000 mm ON [ PositionOk]
[14:12:20] 24/161 -7.490 68.000 10.000 164006 71 43 38 37 33 58 Y 80001 deg ON[ PositionOk]
[14:12:53] 25/161 -7.490 69.000 10.000 163961 66 37 31 34 40 46 cradie_lo -0.000 deg ON[ PositionOk]
. . [14:13:26] 26/161 -7.490 69.999 10.000 163402 62 36 30 38 38 28 T ) ::g gmgifs‘:‘;f“gi'f’k'
[14:13:58] 27/161 -7.490 70.999 10.000 163954 68 42 26 39 39 37 ! ;
i I n Stru I I Ie nt d rIVeS a n d e n COd e rS [14:14:31] 28/161 -7.490 72.001 10.000 163239 69 36 44 36 48 31 moror ?;’gg;tg MOVING { RefPus Refinus]
[14:15:04] 29/161 -7.490 73.000 10.000 163292 71 30 34 47 39 36 mrrot 0200 deg ON[ PositionOk]
[14:15:36] 30/161 -7.490 74.000 10.000 163367 63 44 28 45 43 32 m2l rot -0150 deg ON[ PositionOk]
[14:16:09] 31/161 -7.490 74.999 10.000 165040 68 41 30 39 37 37 m2r_rot -0700 deg ON[ PositionOk]
[14:16:42] 32/161 -7.490 75.999 10.000 163275 78 41 24 53 42 36 3ot 1500 deg On L Fositanok
. [14:17:15] 33/161 -7.490 77.001 10.000 162620 63 32 41 32 43 31 o rat 28,641 deg NI Fostionok)
° dete Cto rS and mon Ito rS [14:17:48] 34/161 -7.490 78.000 10.000 165609 68 20 21 40 42 27 FE 35,00 34.00 71.30 70.00 mm ft=MOVING [ RefPlus RefMinus1, r
[14:18:20] 35/161 -7.490 79.000 10.000 163540 79 39 38 36 41 43 mon’ 0280 deg ON  PositionOK]
[14:18:53] 36/161 -7.490 79.999 10.000 163823 75 41 35 39 38 28 pol_fot 2200 deg ON[ PositionOk]
pol_trans 5.000 mm ON [ PositionOk]

<amnle rat 20 QR den Tl i)

| |
Pictures - File Browser | [@ phys-dns : jcns J[ @ NicOS - guest atloca... | @ (onphys.dns.frm2) |

« Taking care of instrument network and PC infrastructure
« Tango-control extensions

EPICS (Experimental Physics and Industrial Control System) software for ESS instruments (and COSY)

@) JULICH
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S ——"
l Z High Brilliance neutron Source » Big Karl Target Station »

TMR Kontroll- und Steuerungssystem

Overview  Activity BT New issue Gantt Settings

Issues © Newissue +ee

Filters

Status open Add filter

Options

« Apply Q Clear 4 Save

O # Subject Tracker Priority Status Assignee Author Updated Related issues Project
[[) 4458 Bau Schaltschrinke (extern) Bug Normal New Harald Kleines 26 Jan 2022 16:38 Target+L-Rohr
[[) 4457 Erstellung Schaltpline (ZEA-1) Bug Normal New Harald Kleines 26 Jan 2022 16:37 Target+L-Rohr
[C] 4456 Bau Schaltschrinke (extern) Bug Normal New Harald Kleines 26 Jan 2022 16:13 Verfahrbare Abschirmung
[C] £ 4455 Erstellung Schaltpline (ZEA-1) Bug Normal New Harald Kleines 26 Jan 2022 16:12 Verfahrbare Abschirmung eee
[C] 4454 Bau Schaltschrinke (extern) Bug Normal New Harald Kleines 26 Jan 2022 15:45 Target-Handling Tool e
T) 4453  Erstellung Schaltpline (ZEA-1) Task Normal New Harald Kleines 26 Jan 2022 15:43 Target-Handling Tool
[C] 4449 Tango/NICOS - Implementierung Task Normal New Alexander Steffens Harald Kleines 26 Jan 2022 15:38 Tango~-/Nicos-System e
[C] 4448 Aufbau von Netzwerk und Rechnerinstallation Task Normal New Peter Kaemmerling Harald Kleines 09 Feb 2022 10:42 Tango-/Nicos-System
(] 4447 Inbetriebnahme Task Normal New Andreas Moeller Harald Kleines 26 Jan 2022 16:43 Target+L-Rohr
[C] 4446  SPS Software Task Normal New Andreas Moeller Harald Kleines 26 Jan 2022 16:41 Target+L-Rohr e
[C] 4445 Inbetriecbnahme Task Normal New Harald Kleines Harald Kleines 26 Jan 2022 16:22 Verfahrbare Abschirmung
(] 4444 Sicherheits Software Task Normal New Sven Janaschke Harald Kleines 26 Jan 2022 16:24 Verfahrbare Abschirmung
(] 4443 Motion Software Task Normal New Harald Kleines Harald Kleines 26 Jan 2022 16:24 Verfahrbare Abschirmung
(] 4442 Implementierung Tango/NICOS-System Task Normal New Alexander Steffens Harald Kleines 26 Jan 2022 16:02 Target-Handling Tool
(] 4441 Inbetriebnahme Task Normal New Harald Kleines Harald Kleines 26 Jan 2022 16:00 Target-Handling Tool oo
[C] # 4440 Sicherheits Software Task Normal New Sven Janaschke Harald Kleines 26 Jan 2022 16:02 Target-Handling Tool e
[C] 4439 Motion Software / Parker Zylinder Task Normal New Harald Kleines Harald Kleines 26 Jan 2022 16:01 Target-Handling Tool
[C) 4438 Verkabelung Task Normal New Michael Heinzler Harald Kleines 26 Jan 2022 15:59 Target-Handling Tool s
[C] 4437 Verkabelung Task Normal New Michael Heinzler Harald Kleines 26 Jan 2022 16:25 Verfahrbare Abschirmung
(] 4436 Verkabelung Task Normal New Michael Heinzler Harald Kleines 26 Jan 2022 16:42 Target+L-Rohr
(] 4435 Inbetriecbnahme Task Normal New Frank Suxdorf Harald Kleines 26 Jan 2022 15:23 LH2-Moderator e
(] 4434 Implementierung Tango/NICOS-System Task Normal New Alexander Steffens Harald Kleines 26 Jan 2022 15:23 LH2-Moderator
(] 4433 SPS-Software Task Normal New Frank Suxdorf Harald Kleines 26 Jan 2022 15:21 LH2-Moderator wes
() 4432 Inbetriebnahme Task Normal New Frank Suxdorf Harald Kleines 26 Jan 2022 15:29 Methan Moderator
[ 4431 Labview/Profinet-Schnittstelle Task Normal New Harald Kleines Harald Kleines 26 Jan 2022 15:30 Methan Moderator
(] 4430 SPS-Software Task Normal New Frank Suxdorf Harald Kleines 26 Jan 2022 15:31 Methan Moderator e
[C] 4429 Verkabelung Task Normal New Michael Heinzler Harald Kleines 26 Jan 2022 15:32 Methan Moderator
(] 4428 Bau des Schaltschranks Task Normal New Michael Heinzler Harald Kleines 26 Jan 2022 15:33 Methan Moderator
Mitg“ed der HelmholtZ'GemeinSChaft E\ 4427 Verkabeluzz_g%:1 8 th Normal New M?chael Heinzler Harald Kleines 26 Jan 2022 15:19 LH2-Moderator e
[C] 4426 Bau des S{Wdltschtarks as Normal New Michael Heinzler Harald Kleines 26 Jan 2022 15:18 LH2-Moderator
(] 4425 Erstellung Schaltplan Task Normal New Michael Glum Harald Kleines 26 Jan 2022 15:35 Methan Moderator

4424  Erstellung Schaltplan Task Normal New Michael Glum Harald Kleines 26 Jan 2022 15:15 LH2-Moderator e



From Instrument control to facility control?

|dea/ n
Installation Operation Decomis

Concept sioning

 Maintenance

» Support

. : « Upgrades “ JULICH
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