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Positron Source Layout

Positron Source locations within the ILC complex

Positron Source schematic RDR design has two 
positron target halls
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Target Hall / Remote Handling

• Projected ILC running mode
– 9 month run + 3 month shutdowns

• Target stations designed with 2 year lifetime
– Replace target station every shutdown
– If target fails thenIf target fails then

• EITHER a “hot” spare
• OR fast replacement

R di ti l l 100 /h i di t l ft b h t ff• Radiation levels ~ 100 rem/hour immediately after beam shutoff
– Remote handling needed

• Target hall deep undergroundg p g
– Vertical target extraction/replacement
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Activation Calculations / DESY-Z
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Source Activation
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Time Evolution
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ANL – Activation Calculations
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Cu/Fe Activations
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Target Remote Handling
Estimated 53 hour replacement time
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Remote-Handling Module and Plug

Cryocooler 
(if required)
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(if required)
+ vacuum pump 
+ water pump 
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Details of vertical 
drive for target wheel Module contains
not yet considered.

Module contains 
target, capture 
optics and first 
accelerating cavity.
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TRIUMF – ISAC FACILITY
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Target Hall/Remote Handling

Mini-hall concept
Target station deep underground
Excavation costs volume dependent
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Target Hall/Remote Handling

TWO TARGETS

Maybe we will need more area underground
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Maybe we will need more area underground



ORNL – RH Expertise
• Remote handling concept developed by RAL with input from 

SLAC. RAL stopped working on RH due to lack of moneypp g y
• Approached ORNL to see if they could help

– Yes, they have the expertise, probably as good as anywhere
– Yes, they would like to help
– Just have to arrange for funding, in the works but not final

• Nuclear Science and Technology Division (Tom Burgess –• Nuclear Science and Technology Division (Tom Burgess –
Fuels, Isotopes, and Nuclear Materials/Remote System 
Group)

• Help from JPARC? 
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Remote Systems Group

Robotics and Remote HandlingRobotics and Remote Handling

• Specializes in development and 
application of advanced robotics, pp ,
remote processes and handling 
technology for hazardous 
environments in:

− nuclear fission 
− fusion

accelerators

Spallation Neutron Source

− accelerators
− radiochemical processing
− environmental restoration
− space exploration
− military defense Future Armor Rearm System
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Target Remote Handling Design Comments
(by Tom Burgess ORNL)(by Tom Burgess, ORNL)

• Maximize hands-on access, 
minimize remote handling 

Are utility and seal– Are utility and seal 
connections at top hands-on 
accessible? 

– What are shutdown rad 
levels?levels?

• Shield rad-sensitive components 
to extent possible

• Assess lifetime of irradiated 
components (e g fluid sealscomponents (e.g., fluid seals, 
insulation, and other organics 
good to ~ 108 rad TID at best)

• Identify all remote maintenance / 
replacement / adjustment tasksreplacement / adjustment tasks 
and assess viability

• Modularize target module design 
based on component lifetimes, 
maintenance requirements and a e a ce equ e e s a d
capabilities

• Any rad contamination expected?
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Target Remote Handling Design Comments 
(cont’d)(cont d)

• Develop conceptual target design 
including remote handling 
equipment and facility supportequipment and facility support 
features

• Transferring target module to a 
cask and moving it to a hot cell on 
the surface may be cost effectivethe surface may be cost effective

• Remote handling R&D, mock-ups, 
required will be more evident once 
a concept is further developed

• R&D items ?• R&D items ?
– Ferro-fluidic shaft seal is a 

potential issue – shaft speed, 
mag fields, radiation

– Rotating water seal life 
another possible issue
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Target Remote Handling Design Comments 
(cont’d)(cont d)

• Pillow vacuum seal 
? F ll t hproven? Full atmosphere 

dp or secondary vacuum? 
remotely replaceable?
Wh di i /• What are radiation / 
activation levels 
downstream and upstream 
b li dbeam line and 
components?

• Beam line vacuum valves 
l bl / ?replaceable / necessary?
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