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Large projects @ HZDR

»» Center for high power radiation sources
(Petawattlaser + wideband Terahertz-radiation +
Coupling of Laser- and electron-beams)

» Extending the High Magnetic field Laboratory

» ZRT — Center for radiopharmaceutical tumor research —
Radionuclid-distribution

* DRESDYN - Platform for thermohydraulic and liquid metal
experiments (sodium)

“ High intensity beamline for extreme Fields @XFEL
“ 1MV Accelerator Mass Spectroscopy

Devices:
- Penelope (High intensity Laser: mechanics, controls)
- OncoRay (Cyclotron interface, Beam intensity measurement)
- IBC (mechanics, controls, measurement: e.g.10 fA)
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European

high intensity beamline for extreme fields  wewmouzzenraum — |yER)

Hl laser

8 Advanced experiments: HiBeF ——r)a

Endstation of European XFEL
excellent sampling @ 15 fs
Experiments under extreme
Conditions:

- High mechanical pressure
(3.7 M bar, > 100.000°C)

- High magnetic fields (60 T)
- High intensity laser light

- 1x 300 Terrawatt

- 1 x 100 Joule/pulse
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@ Advanced experiments: HiBeF

high intensity beamline for extreme fields
Work packages:

LW - Beamline chambers

o

- Beamline:
design ... commissioning

_
cti
rea |

- Pulsed magnetic fields
- Pulse module 10 MJ

157 F % 14 caps

e - Pulse Coil

- Piezo motor controller

Adaptive to motor types,
Compact: 36 motors in 19%, 3 HU
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Advanced experiments: HiBeF
high intensity beamline for extreme fields




@ Advanced experiments: HiBeF
high intensity beamline for extreme fields
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@ Advanced experiments: HiBeF
high intensity beamline for extreme fields
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Novel insights into stars, planets,
plasma clouds, quantum systems
and materials.
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B Advanced experiments: ZRT
center for radiopharmaceutical tumor research:
pharmaceutical manufacturing

Production of a large range
of iIsotopes under
GMP-standards for
diagnostics and therapy

Acitivities at Gigabequerel
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¥ Advanced experiments: ZRT

center for radiopharmaceutical tumor research
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Work packages:

Controls @ Clean room
Radionuclide distribution

- Solids, liquids, gaseous

-  Motor controller for
feedback control of
distribution valves

- Safety functions
- Documentation

Cyclotron interface for iodine



¥ Advanced experiments: DRESDYN

magnetohydraulic expgriments on liquid sodium

Rotationshehaiter (RO

052 Kabelkanal 041 Traverse oben (TVo)
006 Elekonikoox (£50) Parameters & functions:
001 Befestigungsbander (BFB)

025 Notantrieb Behalter (NAB) = 130 tO nsS w el g h t

045 Benhaiterhauptantrieb

051 Heizband

007 Kiemmkasten

040 schwenkrahmen (SR)
049 schwenkiager
- 10 Hz vessel rotation

011 Feststelleinrichtung (FS)

031 Pylone (PY)

- 500 g +- 80 g acceleration
- Motion control
- Measurement system

- Machine safety

o = i ;. e i i
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M Advanced experiments: DRESDYN

Done:
Motion control cockpit

——— g - PErsonal safety system

- design of electronics @600 g
-  DAQ - system software
(device test ... diagnostics)

- motion control

Work in progress:

'DRESDYN - Precession - Experiment (PrecExp)

1m9u-hu—iwmmd

-  PLC control of subsystems
- Live view

- Machine supervision

- Datalogging

- Documentation, risk assessment
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Areas for potential cooperation: Software and electronics
numerous application areas

Control
SySte ms Computing . E:Ipt:li[:‘r;{:eﬁaing. e ——
ey o Tam o TR
control vﬁmtmnu :
1 =i 1]
0 Data formats and codecs
T3

slow control + data streams
Elect ' Embedded systems
ectronics | PCle | DMA Ethernet 1 eg. Ethernet ——

Data preprocessing &

compression
Embedded PREPROCESSING —— HUC (+ FPGA) uC UC/CPU GPU
mDbe e - FFT & BUFFER ;
oevice ‘f-" = - — BN WW [EsEs =@
Firmware | L] BE Bl |eceEtE U

o E ,! | m-.ﬁ|
Sensors
Sensor Hardware Interfaces
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Candidates for Cooperation: T | s

coneratora | Semeratoror o Generatoron]
. . Horizontal OoN Vertilal OFF
Inexpensive Hardware, extensive KnowHow oo a o =
| Pitch_mirreor_2 |Roll_mirror_1

Delta | 190 = Mli Delta | 180 = mlﬂ

Range: Realtime systems ... to GUI 2 AL

Control systems : —— ——
Abs[ 5 cet|secfmun|  [Abs[ 5 cet| setfmun

- Qt based, EPICS, Labview, PLC, ...

Saxony 5: Co-Creation Lab Kiinstliche Intelligenz

SO ftW are d eve| o) p ment: Anwendungsprojekt an der HTW Dresden
- Image processing & Artificial Intelligence (Lab @HTW Dresden)
=> Camera parameterization and Data acquisition

=> PC — based flexible processing pipeline

Electronics / Embedded SyS tem Platforms: SEVVBWG: Systeme zur Erfassung, Verarbeitung und

Visualisierung von Bilddaten in wissenschaftlichen Grofigeriiten

- 1 Die HTWD fiihrt innovative Entwicklungen auf dem Gebiet der Gewinnung und Verarbeitung
Em bedded GPU prog ram m I ng visueller Daten bis zu wi haftlich-technischen Auswertungen dieser durch und betreibt dazu ein
mit moderner Hardware und Software ausgestattetes Labor. Das HZDR entwickelt im Rahmen des
1 haftlichen Geriteb A isierungssysteme und sorgt fiir die Auslese, Verarbeitung und

- Ras P ber ry Pl devices Analyse der dabei anfallenden Sensordaten in unterschiedlichen Experimentieranlagen. Im Rahmen
der Zusammenarbeit kombinieren beide Partner ihr Knowhow auf den Gebieten
Computergrafik, Bildverarbeitung, Datenvisualisierung, Wissensverarbeitung und
Lemverfahren einerseits und Automatisierung, Sensorik, Aktuatorik. Erkundung,

- M i C ro C O n t r O I I er f | r m W ar e Modellierung und Simulation andererseits. Wichtige Anwendungen ergeben sich dabei aus

geologischen und ressourcentechnologischen Problemstellungen.

H Projektlaufzeit: 01/2021 — 12/2022
= F P GA f I r m W ar e Kooperation: Hochschule fiir Technik und Wirtschaft Dresden (HTWD) und Helmholtz-
Zentrum Dresden-Rossendorf (HZDR)
Bearbeiter: Prof. Wolfgang Oertel und Prof. Peter Kaever

Motion Controllers: Motor types: stepper, BLDC, DC, Piezo
Detector systems: Parameters and Data streams

precise synchronisation of distributed devices
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Ethernet Integration of detectors

- Timestamps <1 ns
- Jitter 45 ps
- Synchronity Iin distributed systems
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- Standard components
- SyncE, Gigabit Ethernet

M|

GMII 10BASE-T
RGMII 100BASE-TX

1000BASE-T
ETHERNETMAC | 200 —— DP83865

(FPGA) —— RXCLK ——» 10/100/1000 Mb/s

—&s | ETHERNET PHYSICAL LAYER

— RXD[7:0] > T l

25 MHz STATUS
crystal or oscillator LEDs

<+— GTX_CLK
+— TXER

MAGNETICS

PHYTER® is a registered trademark of National Semiconductor Corporation

) rledr
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. ' wgu | Timestamo_gu | Comm_gu | Flash gu | loTstou |
Rack Systems; [ ===

Stepper controller . Be= | =3
- 12 steppers ronzentslfon e

- absolut Encoder interface @process woror |4 = woror |1 =

- Motion control [Pitch_mirror_2 - [Roll_mirror 1 -

- Integration into Control systems veta| 190 [ o |0 | oot 380 [ ooen | un

Piezocontroller:
- 36 Piezomotors; 2 parallel simultaneously — #_Pause — #_pause

- Motor parameters adaptable to various suppliers P — ot sotlmum] [ ‘out] o
- automatic detection of output states o
- PC-GUI for easy operation

1 VN VSN i VS R SO
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[C =
Kopplung  |[“impedanz |[" invertier. |["gandbreite |G B
AC A soq || ein voll i
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MikioCommander Ver.: 20 Sep 12022 1351:58 = a
File Connect View  Help

n ucs 4 x
& = DisCon [10.0.0.13 Muon | estRack1 | ctFlash ctcom
n peRx [ 2036 | Ex02 Muon_pETECTOR | oeaoasa0

uct

Muon_Detector

Muon detector —

Send(MD | ACTIVATE_EVENT STRFAMING ~ | 1 ResetGUI Streaming Status STREAMING EVENTS

[ ] [
Stop. #Events 47627 [[] Enable Viewing
#CntErrors | 11771915449 P:0xd555
7

7] Module 1 Myonendetektor |

TestMSG Ver.
Read Supply Status Cyclic

StreamStart Event Log description Start WriteFlle

] Module 2. Myonendetektor
1772115550 P:0x5555
1772215454 P:0xdl555
1772215550 P:0X5555
1772315455 P:0xd555

1 1772315553 P:0X5555

1
1
11772115452 P:0xd555
1

] Madule 3 Myonendetektor \

1

1

|
J
2] Moduie 4 Myonenprototyp |
]

izl Module 5 Myonenprototyp

160/ 80 channels / rack (stackable) -

50 P:0xffif
7 4204967205 P:0ftHF

#Errors |
16:27:31.

nal: 15 Puisbreile: 0,98 us
: 15 eite: 999.03 us
15 Puisbreite: 098 us

115 Puisbreite: 999.04 us

. .
16:29:14.61650136 Event:46404 SLOT:1 Kanal: 15 Pulsbreite: 0,98 us
: Gl e st
i
15 Puisbreite: 0.98 us
16:29:14.62250047 Event:46415 SLOT:1 Kanal: 15 Pulsbreite: 999.03 us
—_
=
n
Console 8 x

Integration into Control system via 5
Ethernet

Outlook:

- timestamps <1 ns
- iInherent synchronization via ethernet
- increased event rate
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