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Overview and Status of LLRF System
Developments at the MicroTCA Technology Lab
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab
Who are we and what do we do? Patrck Nomn, 06.12.2018, Hamburg

LLRF Development Team of MicroTCA Techlab
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab
Hardware: DS8VM1 Patrick Nonn, 06.12.2018, Hamburg

» Direct sampling card with ten input channels (8x AC, 2x DC)
plus one vector modulator

» Vector Modulator: 100 MHz to 700 MHz
* Low noise PLL to generate clocks
Example:

* Input: 26 MHz, DC coupled

« Sample Frequency: 78 MHz ~
« Uro$ Mavri¢ 1 | DS8VMLRTM

¢ Matthias Hoffmann
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. Overview and Status of LLRF System Developments at the MicroTCA Technology Lab
Software: ChimeraTK Patrick Nonn, 06.12.2018, Hamburg
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[ Application ]

Abstracts your Application from
Hardware and Control System.
Control System Adapter

/ / \ \ More about ChimeraTK in Martin
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab
Patrick Nonn, 06.12.2018, Hamburg

TA Ql P.__Turkish Accelerator and Radiation
, Laboratory in Ankara
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab

TARLA: Introduction Patrick Nonn, 06.12.2018, Hamburg

© Google Maps
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Particles Electrons
Max. Energy 40 MeV
Avg. Beam Current 1 mA

RF Operation Cw

Micro Pulse Rep. Rate 13 MHz
Macro Pulse Rep. Rate 10 Hz - CW
Transversal Emittance <13 mm mrad

Longitudinal Emittance <50 keV ps

TAQl A . Turkish Accelerator and Radiation
AL

S Al Laboratory in Ankara
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab

TARLA: LLRF System

RF 260 MHz
RF 1.3 GHz

Tuner

Piezo

n

(PR PP
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Buncher

Patrick Nonn, 06.12.2018, Hamburg

Superconducting 9-Cell Cavities
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PCle Extension

External CPU
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. . Overview and Status of LLRF System Developments at the MicroTCA Technology Lab
WARLAS (FIiS s e i

« AMTCA Crate was prepared for
LLRF operation and shipped to
Ankara

Cagil Gimus and Christian Schmidt
went to Ankara during November

\l A .Turkish Accelerator and Radiation g
LA A Laboratory in Ankara "
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. . Overview and Status of LLRF System Developments at the MicroTCA Technology Lab
WARLAS (FIiS s e i

+ Stable closed-loop operation of
a 1.3 GHz buncher cavity at
high power was achieved

. § SN
“@O9 Dooewepome

Curtesy of Christian Schmidt, MSK / DESY
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab
0 atrick Nonn, 06.12. , Hamburg .
TARI—A TO DO Patrick N 06.12.2018, Hamb S. 10

* Inner rack cabling + completing the system integration at DESY
« Shipping Rack to Ankara

« Commissioning of LLRF-System in Ankara

-:A_Rl ’A Turkish Accelerator and Radiation g
LA A Laboratory in Ankara '
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab

NICA LiLac: Introduction

 Light lon Injector (LILac) for the
Nuclotron-based lon Collider fAcility (NICA) at the
Joint Institute for Nuclear Research (JINR) in Dubna, Russia

* Providing light ions of mass-to-charge ratio up to 3

e Collaboration with Bevatec GmbH

p?1, d1, ions Z/A >0.3

LU-20 E-’L%:
LILac

NICA, JINR

gifs.rcém

From: NICA: Recreating the first moments of the Universe in the Lab @ youtube

Particles Polarized, Light lons
Beam Energy 7 MeV/u

Beam Current 5 mA

Beam Pulse Length 30 ps

Duty cycle 0.15%

Curtesy of Benjamin Koubek, BEVATECH GmbH
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab

NICA LiLac: LLRF

«—21m— «—28mMm— «22m—
Re- De-
Source gg LEBT RFQ Buncher IH1 Buncher
t t t t
20 keV/u 600 keV/u 4.2 MeV/u 7 MeV/u

¢ 1 I EFQ, I aebunCher, 2 “ I'D I L and Signal 162.5 MHz 8-way Splitter
» . -
Debuncher cavities enerator __1300 MH

" PM MCH  Timing MP RFQBuncher IH1 IH2 Buncher PM

+ Single-cavity regulations with dedicated

o 5
solid-state amplifiers 2
<
Control Single Cavity ‘r;’
RF Frequency 162.5 MHz £

Repetition rate <5Hz H o Up”n
RF Pulse Length 1 ps — 300 ps

Diagrams curtesy of Benjamin Koubek, BEVATECH GmbH
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NICA Ellac. Down the Road

« Adaption of Firmware / Software

 Testing components

« Compilation of MTCA Hardware, Firmware and Software
* Installation on site by Bevatech

« Commissioning and Support in collaboration with Bevatech
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Overview and Status of LLRF System Developments at the MicroTCA Technology Lab

More Projects: Next Time

THANK YOU
FOR YOUR
ATTENTION

m|CROTC‘] gHELMHOLTZ %
GGGGGGGGGGGGG | GEMEINSCHAFT



