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Outline Of Issues
• Solenoid

− Stray Fields
− Replacing Nozzle/Plenum In Situ

• Nozzle Tests
− Schedule

• Material Compatibility for Windows
− Welding Ti Alloy to Stainless Steel

• MHD Simulations
− Jet Stability, Shape Distortion
− Reaction Forces Across Field Lines

• Laser Optics
− Schedule

• Activation 
Products
− Filters ?

• MERIT Schedule
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Stray Magnetic Fields

• Hydraulic Cylinders/Hg Pump Cylinder
• Hydraulic Hoses and Fittings

 

xyz0 xyz1, log xyz2( ),( )  
M agnetic field distribution: the axes are in meters; the rectangle is one half of the solenoid. 

 
• The volume w ithin the conductor is > 9.7 T (red), > 6.1 T (orange). 
• The field at Z=0, R=0.6 is >0.6 T, at R=1.0 (base support structure), B> ~0.1 T (1000 G).
• The field at Z=-2.5, R=0.4 (pump motor) is 0.03<B<0.07 T (300-700 G). 

1

2

3 



4

OAK RIDGE NATIONAL LABORATORY
U. S. DEPARTMENT OF ENERGY

Conceptual Design Review 7-8 Feb 05

Field Issues (cont.)

• Position hydraulic pump to minimize field 
effects

• Max field at cylinders between 0.17T & 0.26T

• Need steel cover plates for magnetic shielding 
over cylinders?

• Remote valve or sensor concerns?
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Stray Field Values

>9.7T

>6.1T

>3.9T

>2.5T

>1.6T

>1.0T

>0.68T

>0.41T

>0.26T

>0.17T

>0.11T

>0.07T

>0.04T

>0.03T

221in (563cm)
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Field Near Equipment
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Nozzle Tests

• Results are needed as soon as possible in 
order to make changes during the fabrication 
of the plenum/nozzle components
− Must be before April ’06 when the target system is 

delivered to ORNL
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Beam Windows

• There is concern regarding welding titanium 
alloy to stainless steel
− Mechanically attached windows require more space
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MHD Simulations

• MHD simulations are needed to assess jet 
stability, distortion, and reaction forces for a 
nozzle crossing field lines
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Laser Optics

• The laser optics should 
be delivered to ORNL as 
a module ready to install
− Detailed interface drawings 

have been provided
− Deliver equipment in early 

April ‘06
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Activation Products

• Develop list of radionuclides and their half 
lives
− Establish the safe time for access into the 

secondary enclosure
− Assess the effectiveness of secondary containment 

air filtration
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Schedule

Highlights

• Solenoid Tests at MIT 
Jan ’06

• Target Tests at ORNL 
May-Aug ’06

• Integrated Tests at MIT 
Sep-Oct ’06
− Retest, if needed Nov ’06

• Beam Tests at CERN 
Apr ’07
− Retest, if needed Jun ‘07

Hg Target System Design-nTOF11
Start 
Date

Finish 
Date J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

2004 2005 2006 2007

J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

Hg Target System Design/Test - ORNL
1. System Design Princeton CERN

1a. Engineering Coordination / 
Collaboration Meetings

7/5/04
11/15/04
3/28/05
9/5/05
4/29/05

10/17/05
11/17/05

7/1/07

AccApp05
/CERN

Princeton

MIT

Princeton

(Rev. 11, Nov. 15, 2005)

Other Collaboration Meetings 
to be Scheduled as Required

1b. Establish Interfaces & Obtain 
Requirements

8/2/04 11/14/04

(BNL)
Notes:
1. This schedule is based on MERIT testing
at CERN in April, 2007.
2. Red diamonds indicate milestones or 
estimated travel.

1c. Neutronics Calcs (BNL) 8/2/04
9/1/05

8/31/04
4/2/06

(FNAL)

1d. Develop Interface Dwgs 8/2/04
9/1/05

9/30/04
12/4/05

Title II Design 
Review for Pump 
Subsystem

Title I 
Design 
Review

BNL- Optics & Windows

1e. Design Hg Flow Loop System

Title I DesignTitle I Design 11/1/04
2/7/05

1/30/05

Title II Design Title II Design Review for Target 
Loop, Deflector & Nozzle

Title II Design 2/21/05
8/1/05
7/11/05

10/17/05

7/10/05
10/19/05

1f. Develop Procurement Specification for 
Pump Equipment - ORNL

5/23/05 6/24/05

1g. Procurement (Bid & Award) for Pump 
Equipment - BNL

7/25/05 10/14/05

1h. Fabricate Pump Equipment - Deliver to 
ORNL (16 weeks fabrication)

10/19/05
2/27/06

2/16/06 Deliver Pump 
System to ORNL

1i. Design Optical Diagnostics (BNL) 10/1/04
4/3/06

9/25/05 Deliver Diagnostic 
System to ORNL

(BNL)
1j. Design Target Windows (BNL) 9/27/04

4/3/06
9/18/05

(BNL)

Deliver Windows  
to ORNL ??

1k. Nozzle/Hg Deflector Tests (Princeton) 4/4/05 4/27/06
(Princeton)1l. Develop Procurement Spec for Target 

Loop and Base Support Structure - ORNL
11/14/05 11/27/05

at BNL
1m. Procurement (Bid & Award) for Target 
Loop and Base Support Structure - BNL

11/28/05 1/29/06

Deliver Target 
Loop & Struct. 
to ORNL

1n. Fabrication
     - Loop
     - Structure

1/30/06
5/8/06
1/30/06

4/27/06

4/27/06
1o. Target Control System Development 11/7/05 2/12/06

1p. Assembly and Systems Test @ ORNL 5/8/06 8/6/06

1q. Ship Target Assembly to MIT 8/14/06 8/20/06

Activities & Milestones at MIT
ORNL Travel to MIT (estimated) 1/1/05

3/1/06
8/21/06
9/11/06
9/29/06
12/4/06

12/4/06

Travel to MIT

Solenoid at MITFabricate Solenoid/Deliver to MIT 5/31/04 11/27/05

Setup Solenoid System at MIT 11/28/05 12/18/05

Magnet System Test at MIT 1/2/06 2/19/06

Prelim. Safety Review & Target Test Plan 10/17/05 10/19/05

Final Safety Review & Target Test Plan 3/1/06 3/2/06

Setup Target System at MIT 8/21/06 9/10/06 Integrated Systems 
Testing at MITIntegrated System Test at MIT 9/11/06 10/13/06

Install Alternative Nozzle 10/16/06 11/5/06
RetestRetest 11/6/06 12/1/06

Ship Target System and Solenoid Back To 
ORNL

12/4/06 12/22/06

Ship Target System and Solenoid To CERN 1/8/07 3/4/07

Activities & Milestones at CERN

by CERN Engineers 
and Technicians

Modifications to Existing Power Supply 5/9/05 2/5/06

Test Power Supply 2/6/06 4/3/06

Install Cryo System Equipment & Dewar 6/5/06 9/3/06

Install and Test Target & Solenoid in TT2A 
Tunnel 

3/5/07 3/30/07

MERIT TestsBeam On Experiment 4/2/07 4/30/07

Modify/Install New Nozzle (in situ, after 1 
week of cooldown)

5/1/07 6/2/07

RetestModified Beam On Experiment 6/4/07 7/6/07

Decommission - Phase I (remove 
target/solenoid from beamline after 1 week  of 
cooldown, store in TT2A for several months)

7/9/07 9/21/07

Decommission - Phase II (dismantle 
equipment, remove Hg, ship target and Hg, 
and solenoid to ORNL)

10/1/07 1/10/08

2. Develop Prelim. Decommissioning and 
Disposition Plan 

2/1/05 12/23/05

3. Develop Prelim. Shipping & Installation 
Plan for MIT and CERN

3/21/05 12/23/05

4. Develop Prelim. System Test Plan & 
Operations Plan

3/21/05 12/23/05
Travel to CERN

5. Provide Support for the High-Power Tests 
at CERN

1/1/07
1/22/07
3/5/07
4/2/07
7/9/07
10/1/07

9/30/07


