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HL-LHC: Introduction

Upgrading the LHC

       [1] CRAB CAVITIES FOR THE HIGH-LUMINOSITY LHC
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HL-LHC: Crossing Angle

LHC Beam Crossing
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HL-LHC: Crab Cavities (1)

 Pivoting the bunch to increase the collision surface

                                                                                                                           [2]Luminosity reduction caused by phase modulations at the       
                                                                                                                           HL-LHC crab cavities
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HL-LHC: Crab Cavities (2)

  

               [2]Luminosity reduction caused by phase modulations at the                                                                                                                   
               HL-LHC crab cavities
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HL-LHC: RF Beam Noise Feedback System

Data Acquisition

Required ENOB
 Position:14.1-bits

 Tilt: 10.7-bits

                                                  RF System Noise

                                                                        [3]
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max distance
resolution

= 4mm
226nm

=17699 codesmax distance
resolution

= 4mm
226nm

=17699 codes

max tile
resolution

=9.44mrad
5.86urad

=1611 codes
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 Architecture: IF vs Direct RF Sampling

Architectures

 IF Design

 Direct RF Design

Solutions

 AMD RFSoC

 TI 12DJ

[4] Performance evaluation of CC Noise feedback subsystem variants
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uTCA Infrastructure

 2 Systems per experiment

 RTM: 

 RF input conditioning  

 Clocking

 System clocks

 ADC clocks 

 White Rabbit

 Over QSFP
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RFSoC Measurements: Spectrum

Note: SMA100b into ZCU208 + XM655 with the 10MHz-1GHz balun, Ch1
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RFSoC Measurements: ENOB

ENOB Figures

 9.34 bits from the ADC (at 400MHz)

 1 bit from channels averaging

 3.377 from sample averaging (108 samples)

 Total: 13.71 ENOBs! 

 14.1 Required!
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RFSoC Measurements: Noise (1), 14-bit data
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RFSoC Measurements: Noise (2), 14-bit data
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RFSoC Measurements: Noise (3), 13-bit data
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RFSoC Measurements: Noise (4), 13-bit data
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Backup Slides: RFSoC Test Setup

Marinov, Woolley, Valuch, Hagmann | 14th MicroTCA Workshop for Industry and Research 



17

logo
area

Backup Slides: Double Quarter Wave (DQW) CC
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 Backup Slides: RF Dipole
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 Backup Slides: Crab Cavity Enclosure
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 Backup Slides: HL-LHC Magnets
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