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HG FREE-JET TARGET DESCRIPTION
The target concept is similar to a high-power production
target needed for a neutrino factory or muon collider

The Hg target is part of a proof-of-principle experiment
to investigate the interaction of a proton beam, high
magnetic field, and high-Z target

Operating Characteristics
· 20-m/s, 1-cm dia jet,
· 15 Tesla magnetic field
· 24-GeV, 1MW proton beam
· Up to 200 beam shots on target at 30-minute intervals

Test is designated by CERN as nTOF11.
Scheduled for Spring 2007.

TARGET DESIGN
The Hg Target System consists of
· Syringe Pump - 800 psi, hydraulically-actuated
piston with inventory for 12-sec jet duration (18
liters)
· Primary Containment - all Hg-wetted surfaces
including piping, nozzle, sump tank, & pump
· Secondary Containment - predominately sheet
metal boundary to contain Hg vapors and and
potential leaks
· Beam Windows - Titanium alloy ports installed in
primary/secondary containments designed to
withstand beam energy
· Laser Optic Diagnostics - fiber optic
bundles/lenses integrated with high-speed cameras
to observe jet/beam interaction at multiple
locations along jet path
· Design meets safety requirements for handling,
storage, and transportation of Hg
· System currently in final design phase

SCHEDULE
· Target Flow Testing at ORNL – April 2006
· Integrated System Test with Solenoid at
MIT – August 2006
· System Test with Proton Beam at CERN –
March 2007

PRIOR WORK
E951 Tests (H.Kirk, BNL)

· 1cm dia Hg jet
· 24 GeV 4TP beam
· No magnetic field
· Jet dispersed by beam

*Work supported by the U.S. Department Of Energy

*

CERN/Grenoble Tests
(A. Fabich, J. Lettry - NuFact'02)

· 4cm dia, 12m/s Hg jet
· 0,10,20T magnetic field
· No proton beam
· Tests at 20T demonstrated MHD stability
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Activities & Milestones at CERN (Rev. 9, May 9, 2005)
by CERN Engineers 
and TechniciansModifications to Existing Power Supply 5/9/05 10/30/05 Notes:

1. This schedule is based on testing
at CERN in March, 2007.
2. Red diamonds indicate milestones or 
estimated travel.

Test Power Supply 10/31/05 12/26/05

Install Cryo System Equipment & Dewar 10/31/05 1/29/06
Install and Test Target & Solenoid in TT2A 
Tunnel 

1/1/07 1/28/07

Commission Test Equipment at CERN (verify 
operational capability of total system)

1/29/07 2/25/07

Beam On Experiment 2/26/07 3/18/07
Decommission - Phase I (remove 
target/solenoid from beamline after 1 week  of 
cooldown, store in TT2A for several months)

3/19/07 6/20/07

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

6/21/07 9/30/07

Activities & Milestones at MIT Solenoid at MIT
Fabricate Solenoid 5/31/04 9/1/05
RAL Provide Test Plan & Valve Box Details 8/1/05
RAL Deliver Valve Box to MIT 9/1/05
Setup Solenoid System at MIT 9/5/05 10/2/05

Magnet System Test at MIT 10/3/05 12/2/05
Prelim. Safety Review & Target Test Plan 10/18/05 10/20/05
Final Safety Review & Target Test Plan 2/21/06 2/23/06

Integrated Systems 
Testing at MITSetup Target System at MIT 7/10/06 7/30/06

Integrated System Test at MIT 8/1/06 9/25/06
Ship Target System Back To ORNL 10/2/06 10/29/06
Ship Target System To CERN 11/6/06 12/31/06

Hg Target System - ORNL
Other Collaboration Meetings 
To Be Scheduled As Required1. System Design Princeton CERN CERN

1a. Engineering Coordination / 
Collaboration Meetings

7/5/04
11/15/04
3/28/05
9/5/05
4/29/05
6/27/05

10/17/05

7/1/07

AccApp05Princeton

MIT

1b. Establish Interfaces & Obtain 
Requirements

8/2/04 11/14/04

(BNL)1c. Neutronics Calcs (BNL) 8/2/04 8/31/04
1d. Develop Interface Dwgs 8/2/04 9/30/04

Title II Design 
Review for Pump 
Subsystem

Title I 
Design 
Review

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
10/3/05

7/10/05
9/25/05

1f. Develop Procurement Specification for 
Pump Equipment - ORNL

5/23/05 6/24/05
Funds For Pump 
Procurement are 
Available in FY05

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

7/11/05 9/18/05

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

9/19/05
1/23/06

1/17/06

(BNL)

Deliver Pump 
System to ORNL

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

8/28/05 Deliver Diagnostic 
System to ORNL

1j. Design Target Windows (BNL) 9/27/04
4/3/06

8/28/05
(BNL)

Deliver Windows 
to ORNL

1k. Nozzle/Hg Deflector Tests (Princeton) 4/4/05 7/31/05
(Princeton)1l. Develop Procurement Spec for Target 

Loop - ORNL
8/1/05 9/16/05

at BNL
1m. Procurement (Bid & Award) for Target 
Loop - BNL

10/3/05 1/1/06

Deliver Target 
Loop to ORNL

1n. Fabrication 1/2/06
4/3/06

3/30/06

1o. Target Control System Development 1/2/06 3/12/06
1p. Assembly and Systems Test @ ORNL 4/3/06 7/2/06
1q. Ship Target Assembly to MIT 7/3/06 7/9/06

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
Multiple Trips to CERN

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

1/1/07
1/22/07
2/26/07
4/2/07
6/18/07

9/30/07

Project Schedule
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Expected Radiation Levels
Estimated contact dose rates on solenoid at Z=0
(200 pulses, 16x10    ppp)
· 40 mrad/hr after 1 hr
· 13 mrad/hr after 1 week
·   1 mrad/hr after 1 year
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