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Present ATF -unique combination of laser and electron beams 
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YAG laser

CO2 laser

Photo-
cathode
gun

Linac

Parameter Operational

Energy 30-80 MeV

Charge 0.5 /3.2 nC

Norm.
emittance

1.4 μrad @ 
0.5 nC

Bunch 
length

100 fsec –
10 psec

Bunch 
current

100 A –
1.5kA

dE/E 1E-4

Bunch train capability in ps and ns ranges



ATF II layout in building 912
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ATF II beamlines. Facility overview.
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1st stage upgrade beamline will have: photocathode gun, two accelerator 
sections, bunch compressor, dispersion section for beam manipulation (energy 
collimator and mask), multiple experimental stations in experimental hall. 
Experimental stations will have capability for e-beam/laser beam interaction. 



ATF II beamlines. 
Stage 1 beamlie population map
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ATF II beamlines. Future perspectives.

Space for double 
chicane bunch 
compressor and future 
energy upgrade

5 fsec

1400 amp

σ<10 µm

Two independent halls 
with multiple IP and 
experimental stations. 

Three independent 
experimental halls

6



ATF II layout in building 912
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Proposed Day One CO2 Transport Line

Beam Line 1

CO2 8” vacuum transport 
Chamber

PW class Laser Amplifier 

Seed laser clean room  

Sealed Mirror Boxes  
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Present status of construction
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Status of Shielding Walls and Conventional Facilities  

Floor painted and CO2 laser 
clean room being shipped 

Environmental room 
for Gun laser and UED 

Power supply Racks installed 
160 Ton chiller being 

transferred from 
building 729  

Detailed design of  
Utilities are underway 

Completed Shielding walls   

100 meV Linac Hall
Many parts in place.   

Experimental Hall 1
Magnets in place. Shielding
walls under construction   
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View of ATF-II Facility Preparation taking  
place in Building 912

West Side of building 912
e-Beam side of ATF-II

Klystron Gallery and Linac Hall  

East Side of building 912
Laser side of ATF-II

Solid state and CO2 Laser Areas

Equipment is being transferred  
storage areas around the 

Laboratory to 912

Environmental room 
for Gun laser and UED Completed Shielding walls   
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UED to be located in the Environmental 
Room in Building 912

UED in a partitioned area 
or the (ER) room   

UED Laser Table   

UED klystron and 
modulator   

Environmental 
Room (ER) 
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First two Klystrons and parts of a third have been 
installed and all required waveguide have been 

identified or are on order

Most of the used Capacitors in the Modulators will need to be returned to the 
manufacturer General Atomics for maintenance and repair.
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Repurposed Beam Line Components for ATF-II
Photocathode Gun and linac sections. Quadrupole Triplet and Chicane Magnet 
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All magnets needed for Beam Line 1 are either located 
on the beam line, on order or are available.
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Repurposed Linac Sections Assembled onto the ATF-II beam line
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Views of Magnet Triplet Assemblies
ATF and Bates Quadrupole used in Linac MIT Bates Quadrupoles for Beam line 1 
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e-Beam Diagnostics 
BPM Designed, Parts Manufactured

BPM Cube mounted to Zero CTE bracket support,
Vacuum components prototyped and many system components have already been 

ordered. All triplet beam tubes for the linac and Beam line 1 are in route to BNL
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Status of the ATF-II CO2 laser Lab Layout

Main Amplifier System under 
construction in Industry

Compressor Tank Assembly
Compressor chamber

In vacuum CO2 Laser transport 
line to experimental hall.

Seed Laser location area prepared 
for clean room installation
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Thank you!
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