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Outline of Talk
• Introduction
• Beam Dynamics
• PC and IP Lasers
• Radio Frequency
• Beam Diagnotics
• Conventional Facility
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RF Photoinjector

ACC2ACC1

Dog Leg Interaction Point 

Diagnotics Section

Dump



Injector Optimization (1-8.8m) for the two new referece cases: 
85MeV and 60MeV

85 MeV – two S-band TW SLAC cavities
Sig_t=3.7ps (gauss pulse)
Sig_x=320 micron
Charge=0.5 nC

60 MeV – one S-band TW SLAC cavity
Sig_t=3.4ps (gauss pulse)
Sig_x=340 micron
Charge=0.5 nC

5000mp Astra simulations

60MeV case
long drift

Alberto Bacci



240 microns

Astra sc-on: 
comparison between envelope computed by Astra and my post-processor with beam rotation

IP ~20 mic.
at 18.73 m

Alberto Bacci

Dog Leg



60MeV at IP (18.736m)
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Parameter Interaction Laser Photo-cathode 

Laser

Repetition rate (Hz) 100 100

Output Energy (mJ) > 130 mJ (IR) > 300 mJ (UV)

Short Term Energy Stability (rms) 3 % 1 %

Long Term Energy Stability (P2P) < 5 % < 2 %

Wavelength (nm) 1000 < l <1050 l < 263

Jitter (rms) 10 – 10 KHz <1 ps < 1 ps

Bandwidth < 0.5 nm < 1 nm

Pulse duration (ps FWHM) 5 5

Strehl Ratio 0.8 NA

M2  NA 1.3

Laser System: IP and PC

Vendor: Amplitude



Laser Room

1) 20oC ± 0,5oC

2) 50% RH

3) Faraday Shield
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RF Power Station
• Mode 1: 45 MW 4.5 ms
• Mode 2: 55 MW 2.5 ms
• 100 Hz

• Adapter 
• E-Bends
• H-Bends
• RF Windows
• High Power Hybrid Directional Couplers
• Vacuum Pumping Stations
• Beta Hole Couplers
• SF6 Fill Stations
• HP Phase Shifters
• HP Attuneators
• RF Isolator/Circulator
• Straight Sections
• Loads

RF Waveguide Network Layout

Vendors: AmpegCML, TSC, Ferrite



RF Photoinjector

ACC2ACC1

Dog Leg Interaction Point 

Diagnotics Section



Photoinjector Layout

Vendor: RadiaBeam Europe



SLAC 3M Section

Tender has started



Electron Beam Diagnotics: Beam Current Mointor

Beam Current Monitors (BCM): Bergoz ICT 

Beam Position Monitors (BPM): Strip Line and Cavity

Beam Profile Monitors (BPM): CCD + YAG

Dipole Magnets: Energy + Energy Spread



Electron Beam Diagnotics: BPM Strip Line and Cavity

PSI SPARC LAB



CONVENTIONAL FACILITY

Cable Trays



DI Water System



AC Temperature Control System



MANPOWER REQUIREMENTS

FOR OPERATIONS

Role #

Accelerator Physicist 1

Electrical Engineer 1

Mechanical Engineer 1

Laser Physicist 1

Technician/Operators 3

Control System Engineer 1

Operations Manager 1



RF Power Station 1043700,00

Waveguide 396533,74

RF Structures 565750,94

Vacuum 326990,00

Diagnotics 545200,00

Stands 31815,00

Magnets and Power 

Supplies 698500,00

Laser 1868760,00

Laser Transport System

PC 69924,60

IP 82568,89

Control System Software and 

Implementation 100000,00

STAR COST 5729743,17

VAT  22% 1260543,50

Total 6990286,67

Machine COST
Facility Cost not included in the 
Machine Cost

Equipment Racks

Cable TRAYS/SUPPORTS/

DI Water Cooling € 408.000,00

Water Treatment € 117.200,00

Ventilation € 263.275,00

Laser Room € 300.661,00

Control Room Hardware (100 k€)

PPS (Personal Safety System)

RF/ELECTRONIC LAB

VACUUM LAB

Machine Shop

PART/STOCK ROOM

Experimential Hutch


