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Session 5: AD Machine & Exp. Areas – nTOF Facility
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AD Machine and Exp. Areas : the users
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AD Machine & Exp. Areas 

2006 startup problems – prospects for 2007
Physics on August 22nd with all beam lines – 5 weeks late. 
In addition longer rep. rate (120sec instead of 90sec in 2004) and lower 
intensity. 

Investigate possibility to accommodate a 5th bunch in the cycle to increase 
the intensity by 25%

Overall efficiency in AD for 2006 ~65%
mainly due to start-up problems - once the machine started the efficiency 
went back to normal 85-90% level
AD operation:  continue running over weekends

2 shifts/day during start-up ; 1 specialists on call/week ; 1 backup / week
Sharing of resources with LEIR in 2007 is a concern

Longer time to restart the AD power supplies. Priority for PO was given 
to PSB and PS, experts left for other activities. Considerable effort from 
the new team which spend quite some time in AD partly because they 
had to learn the system. 

Shutdown work + acquainted knowledge of the installations hope for 
better service. 
However AD may still suffer from priorities wrt to other machines
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AD Machine & Exp. Areas

… 2006 startup problems – prospects for 2007
Several control issues, in particular with OASIS 

General issue that affects operation for other machines – hope it will be 
solved for the 2007 start-up.

Delicate to adjust the e-cooler also due to lack of diagnostics in the 
beam line.

Effort should be put in 2007 to understand the problem

Difficulties to transport the beam for the ALPHA experiment – wrong 
trajectory at the exit of AD ring that gave false indication in downstream 
MWPCs

New MWPC will be installed in the area to provide additional diagnostics.

Increased beam losses in the PS-AD transfer line. Was not possible to 
investigate further due to lack of time

Schedule MD time to investigate the problem and reduce losses.
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AD Machine & Exp. Areas - summary

Consolidation remains the main issue in AD. If the machine has 
to run beyond 2010, a serious consolidation effort is required

A way should be found in the present consolidation program that 
“small” machines are not penalized by the risk analysis and some 
critical items for their operation can still be scheduled.

Present AD consolidation list for 2007-2010: 10FTE and 1.5MCHF
…. but it is beyond the budget limit line !

Maintaining the stability and performance of the machine is a key 
issue

Effort should be put to understand the e-cooler performance and 
trajectory corrections
Effort should be put to understand the beam losses in the ejection 
line and invest in new monitors and correctors

The interest of the AD users remains - several proposals for 
future projects are underway with challenging physics studies



nTOF Facility

Can we restart nTOF for 2007 (August?)

The nTOF user’s point of view

What needs to be done and why

What it implies for budget / manpower / timescale
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nTOF Facility – reminder…
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nTOF Facility – the user’s point of view
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nTOF Facility – what needs to be done
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nTOF Facility – what needs to be done
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nTOF Facility – what it implies: target removal

nTOF target
80 × 80 × 60 cm2 , 4.0T pure Pb
Water cooled – Al tank (140 lt)
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nTOF Facility – what it implies: target removal
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nTOF Facility – what it implies: new target design

Baseline option: keep the existing cooling circuit and tank
Optimized design 

smaller mass (1T), cylindrical shape, optimized support structure for 
positioning within the cooling tank

Cladding

p beam

Lead
Cooling Water Moderator Container

H2O or D2O
Cladding

Existing Cooling 
Basin (aluminum)
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nTOF Facility – what it implies: new target design

Challenges to phase
handle the different expansion between cladding and core resulting 
to large forces on shell
increase local velocity of the cooling water to optimise the cooling 
power
optimize target design for elasto-plastic behaviour due to 
shockwaves and cyclic stresses from the beam impact.
integration issues for the support and guiding system allowing 
precise positioning remotely. 

It is very likely that the same fatigue effects were present in the 
old target, which could explain the observed increased radiation
levels in the cooling circuit.

A visual inspection of the old target would provide useful input in 
understanding these issues and guide the new design.
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nTOF Facility – what it implies: new target design
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nTOF Facility – what it implies : ventilation

FLUKA Simulations:
assuming 3.2×1019 pot/year(180 days) !!!! 
dose estimate in the critical group:

1 μSv assuming laminar flow 

0.01 μSv per flush if a CNGS-like 
system is installed. 
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Budget estimate:
200 KCHF for the complete system
Resources in TS/SC, TS/CE, SC/RP
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nTOF Facility – radioactive waste disposal
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nTOF Facility – radioactive waste disposal
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Target disposal
It is agreed that the nTOF waste will be 
disposed in Switzerland according to the 
Swiss RP legislation.
NAGRA + PSI accepted to receive the old 
nTOF target for temporary storage 
PSI would like to visit CERN to become 
familiar with the nTOF installation and the 
radioactive waste
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nTOF Facility - summary

It seems unlikely that the new target can be constructed on time
for the nTOF running in 2007. 

The CERN management and the nTOF collaboration should be 
informed on the difficulties in making the target for the 2007 run.

Provided the requested funding and resources is approved, the 
project could be launched aiming to produce the new target 
within 15 months

would be just on time for the 2008 start-up if no additional delays 
are introduced

In the meantime…



I. Efthymiopoulos ATC/ABOC Days'07 - Session 5 summary February 9, 2007 - 24

nTOF Facility - summary

An initial budget in 2007 should be allocated in order to:

remove the existing target and place it in the available temporary 
storage 

start preparing and possibly do its transfer to PSI 

do a thorough inspection of the cooling basin and circuit to decide if 
they can be re-used or should be modified as well

continue the preliminary studies and identify the critical issues for 
the new target design


