3.1.1.1 Transport through LAMS 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.1 Transport Beam to Dump

Last Modified: October 9, 2001
Objective: To transport the beam from the exit of the linac to the linac dump.

Description: The progress of the beam transport will be tracked with Beam Loss Monitors (BLMs) located on each quadrupole in the LAMS and linac dump lines.  The beam will be steered with the horizontal and vertical dipole correctors as necessary to minimize losses.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis. 

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:   shifts

3.1.1.2 Verify Dump Functioning at Low Power 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.1 Transport Beam to Dump

Last Modified: October 9, 2001
Objective: Verify gross shielding properties of dump

Description: Once beam is transported to the linac dump, a gross check of the dump shielding is obtained by observing the radiation monitor response in the dump cave.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  None

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.2.1 Commission BLM System 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.2 Commission LAMS Diagnostics

Last Modified: October 9, 2001
Objective:  Commission BLM System

Description: System should be operational at startup.  With beam, all BLMs are checked for output signals and the display software is tested.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.2.2 Commission BCM System

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.2 Commission LAMS Diagnostics

Last Modified: October 9, 2001
Objective: Bring the Beam Current Monitors in to operation and display the results.

Description: The BCMs are timed-in as beam transport progresses.  Three beam current monitors are available in the line: HEBT_Diag:BCM01 (after the first HEBT quad), HEBT_Diag:BCM09 (before the achromat) and Ldump_Diag:BCM06 (at the last quadrupole before the linac dump).  These monitors will be “timed-in” as beam transport progresses, and used to measure and “tune-up” the transport efficiency.   The display software is checked.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BCM

Software/Applications Required:  BCM Display 

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.2.3 Commission BPM System

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.2 Commission LAMS Diagnostics

Last Modified: October 9, 2001
Objective: Bring the Beam Position Monitors into operation.  Acquire beam trajectories and test the display software.

Description: The Beam Position Monitors (BPMs) are “timed-in” and the trajectory measurement systems are debugged with beam.  Horizontal and vertical correctors are adjusted to displace the beam in the BPMs in order to provide a check of the BPM cabling and calibration.    Beam trajectories are measured and displayed.

Priority: 1
Beam Requirements: The minimum pulse-length required for observation on the BPM system will be used.   The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.3.1 Measure Beam Trajectory 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.3 Check Dump Trajectory and Profile

Last Modified: October 9, 2001
Objective: To obtain the beam trajectory in the LAMS and dump line.

Description: The beam trajectory in the LAMS and linac dump line is measured.

Priority: 1
Beam Requirements: The minimum pulse-length required for observation on the BPM system will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM
Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.3.2 Check corrector polarity/strength 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.3 Check Dump Trajectory and Profile

Last Modified: October 9, 2001
Objective: Verify proper horizontal and vertical corrector polarity and strength.

Description: Power individual horizontal and vertical correctors, measuring the trajectory.  Fit the measured results to obtain the strength as a function of current.  Check that the polarity matches the convention.

Priority: 1
Beam Requirements: The minimum pulse-length required for observation on the BPM system will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis, Transfer Line Optics Model

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.3.3 Correct Beam Trajectory/check software 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.3 Check Dump Trajectory and Profile

Last Modified: October 9, 2001
Objective: :  Correct the measured trajectory

Description:  Use horizontal and vertical correctors to flatten the trajectory in the LAMS and dump line.  Test the automated trajectory correction software.  Power a corrector to generate a trajectory error, and see that the automated software can properly correct.  Note the losses with the corrected trajectory.

Priority: 1
Beam Requirements: The minimum pulse-length required for observation on the BPM system will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis, Transfer Line Optics Model

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.3.4 Commission Linac Dump Wire Scanner 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.3 Check Dump Trajectory and Profile

Last Modified: October 9, 2001
Objective: Bring the linac dump wire scanner into operation.

Description: Commission the linac dump wire scanner.  Check signals, hardware controls and profile analysis and display software.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Linac Dump Wire Scanner

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.3.5 Measure/Verify Beam Profile on Dump WS 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.3 Check Dump Trajectory and Profile

Last Modified: October 9, 2001
Objective: Measure the beam profile on the linac dump wire scanner and compare with expectations from design.

Description: Measure the beam profile and compare with the design.  If the profile is significantly different, proceed to a measurement of optical parameters before proceeding to increase the beam power delivered to the dump.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Linac Dump Wire Scanner

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations:   Beam profile at Linac Dump Wire Scanner
Estimated Time to Complete:  shifts

3.1.4.1 Investigate Fault Scenarios

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.4 Check Dump Performance and Fault Scenario

Last Modified: October 9, 2001
Objective: Investigate fault scenarios in LAMS and dump line.

Description: Proper shielding of the dump and dump line is verified by observation of the radiation monitors in the dump cave and by measuring the prompt radiation external to the dump cave and dump line.  Measurements are outlined in SNS-OPM

Priority: 1
Beam Requirements:  As outlined in SNS-OPM

Diagnostics Required:  None

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.4.2 Check Dump Performance up to 7.5 kW 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.4 Check Dump Performance and Fault Scenario

Last Modified: October 9, 2001
Objective: Verify proper dump performance at 7.5 kW.

Description: The beam power is raised by gradually increasing the pulse length and minimizing losses. (The 7.5 kW linac dump power limit corresponds to a 320 (s pulse at 1 Hz for 36mA ion source current.)  The transport efficiency is improved with the set of three BCMs and the losses are minimized with dipole corrector adjustments.   The shielding is verified by measurement of prompt radiation.

Priority: 1
Beam Requirements:   Beam power up to 7.5 kW.

Diagnostics Required:  Linac Dump thermocouples, radiation monitors in dump cave and dump line, BLMs, BCMs

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.4.3 Center Beam on Dump with TC Array 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.4 Check Dump Performance and Fault Scenario

Last Modified: October 9, 2001
Objective:  To center the beam on the linac dump absorbers.

Description: The beam position on the dump is inferred by observation of the dump thermocouple array.  Adjustments to the last horizontal and vertical correctors in the linac dump line are made if necessary to position the beam on the dump.

Priority: 1
Beam Requirements:  7.5 kW beam power.

Diagnostics Required:  Linac Dump thermocouples

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.5.1 Commission TOF System 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.5 Measure Linac Beam Parameters

Last Modified: October 9, 2001
Objective: To bring the Time-of-Flight system into operation for measuring the beam energy.

Description: The TOF system is commissioned.  Signals are checked with beam.  The analysis software is checked.  The beam energy is measured.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  TOF system.

Software/Applications Required:  TOF Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.5.2 Commission Remaining Wire Scanners 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.5 Measure Linac Beam Parameters

Last Modified: October 9, 2001
Objective: To bring into operation the LAMS wire scanner.

Description: The wire scanners HEBT_Diag:WS01-04 and HEBT_Diag:WS09 are commissioned.  Check signals, hardware controls and profile analysis and display software.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  LAMS Wire Scanners

Software/Applications Required:  Wire Scanner Analysis and Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.5.3 Measure Beam Energy with TOF 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.5 Measure Linac Beam Parameters

Last Modified: October 9, 2001
Objective: Measure the beam energy

Description: Nominal linac conditions are reproduced and the beam energy is measured with the TOF system.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  TOF system

Software/Applications Required:  TOF Analysis and Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.5.4 Measure Emittance with WS01-04 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.5 Measure Linac Beam Parameters

Last Modified: October 9, 2001
Objective: Determine the emittance and twiss parameters at the exit of the linac.

Description: The beam profiles at the four-wire-scanner array are measured.  The emittance, beta function and alpha function in both planes are determined from the analysis of the profiles.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanners

Software/Applications Required:  Wire Scanner Emittance and Twiss Parameter Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.6.1 Set HEBT Energy to Beam Energy

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.6 Measure and Correct Optical Parameters

Last Modified: October 9, 2001
Objective: To set the HEBT magnetic elements to the energy which matches the linac beam energy.

Description: Adjust the HEBT magnetic elements (only quadrupoles in the LAMS at this point) to match the measured linac beam energy.

Priority: 1
Beam Requirements: No beam is required.

Diagnostics Required:  None

Software/Applications Required:  Transport Line Energy Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.6.2 Measure Profiles with WS01-04,09 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.6 Measure and Correct Optical Parameters

Last Modified: October 9, 2001
Objective: Measure beam profiles in the LAMS

Description: Measure all beam profiles in the LAMS and linac dump.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanners in LAMS

Software/Applications Required:  Wire Scanner Analysis and Display, Wire Scanner Emittance and Twiss Parameter Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.6.3 Match Linac to Achromat Optics

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.6 Measure and Correct Optical Parameters

Last Modified: October 9, 2001
Objective: Achieve the design twiss parameters at the entrance to the achromat.

Description: Using an optics model, take the emittance and twiss parameters as measured above and adjust the quadrupole supplies in the LAMS to obtain the matched twiss parameters at the achromat.  Load the changes into the machine and remeasure the profiles.  Check the profile at the achromat entrance to verify.

Priority: 3
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanners

Software/Applications Required:  Wire Scanner Analysis and Display, Wire Scanner Emittance and Twiss Parameter Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.7.1 Measure Loss vs. Foil Positions 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.7 Setup HEBT Collimators

Last Modified: October 9, 2001
Objective: To measure the beam loss distribution versus horizontal and vertical collimator foil positions.

Description:  The HEBT collimator stripping foils have been fully retracted up to this point.  Adjust the horizontal collimator foil positions and observe the downstream losses.  The beam loss rates and distribution are measured as functions of the horizontal and vertical stripping foil positions.  The BLMs near the collimators should show higher losses as the stripping foils are moved in, while the loss monitors further downstream should show decreasing loss rates.  As the foils are inserted beyond their optimal setting, the loss rates increase dramatically as the foils approach the beam core.

Priority: 2
Beam Requirements: Lengthen the beam pulse to observe sufficient losses with the BLMs.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  The BLM system, including both the fast and slow monitors, and the display software are fully functional at this stage.

Software/Applications Required:  BLM Display, Collimator Foil Controls

Supporting Computations:   Beam loss distribution and rates vs. foil positions.
Estimated Time to Complete:  shifts

3.1.7.2 Optimize Foil Positions 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.7 Setup HEBT Collimators

Last Modified: October 9, 2001
Objective: Optimize foil positions.

Description: Using the measured loss data obtained above, set all eight foil positions to their optimal values.  Fine-tune positions to minimize downstream losses.

Priority: 2
Beam Requirements: Lengthen the beam pulse to observe sufficient losses with the BLMs.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  None

Software/Applications Required:  Collimator Foil Controls

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.7.3 Optimize Transmission/Losses 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.1.7 Setup HEBT Collimators

Last Modified: October 9, 2001
Objective: 
Description: Optimize the trajectory to minimize losses in the LAMS.

Priority: 2
Beam Requirements: Lengthen the beam pulse to observe sufficient losses with the BLMs.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM, BCM

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.1.8.1 Observe Trajectory for ECC On vs. Off 

Major Category: 3.1 Linac Dump Commissioning

Sub Category: 3.8.1 Operate Energy Corrector Cavity

Last Modified: October 9, 2001
Objective: Bring the ECC into operation.

Description: A direct measurement of cavity parameters is not possible since the dispersion in the line is zero.  However, it may be possible to observe a change in beam centroid with an “on-off” measurement in which correctors are powered to generate a small residual dispersion at the profile monitor.

Priority: 3
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  BPM Analysis and Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.1.1 Transport Beam to Linac Dump  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.1 Establish Initial Conditions

Last Modified: October 9, 2001
Objective: To transport a beam to the linac dump.

Description: Transport a beam to the dump by observing the BLMs and BPMs.  Adjust horizontal and vertical correctors as necessary.  Tuneup the efficiency with the BCMs.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM, BCM, BPM

Software/Applications Required:  BLM Display, BCM Display and Analysis, Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.1.2 Measure and Correct Trajectory  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.1 Establish Initial Conditions

Last Modified: October 9, 2001
Objective: Measure and correct trajectory to dump

Description: Measure the trajectory with the BPM system.  Correct the trajectory either with the automated transfer line steering software, or by tuning correctors by hand.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.1.3 Measure Linac Beam Parameters (E,emit)

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.1 Establish Initial Conditions

Last Modified: October 9, 2001
Objective: To measure the beam energy and emittance.

Description: Measure the beam energy with the TOF system.  Measure the beam profiles with the four-wire-scanner array in the LAMS.  Determine the emittance and twiss parameters in both planes from the wire scanner data.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  TOF System, Wire Scanners

Software/Applications Required:  TOF Analysis, Wire Scanner Emittance and Twiss Parameter Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.1.4 Set HEBT Energy  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.1 Establish Initial Conditions

Last Modified: October 9, 2001
Objective: To set the HEBT line magnets to the measured nominal beam energy.

Description: Run the HEBT energy program using the measured beam energy.

Priority: 1
Beam Requirements: None

Diagnostics Required:  None

Software/Applications Required:  Transport Line Energy Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.2.1 Transport Beam Through LAMS/Achromat  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.2 HEBT Team Transport

Last Modified: October 9, 2001
Objective: Transport the beam through the achromat.

Description: The achromat dipoles are powered.  Beam is transported by tracking progress with the BLMs located on each quadrupole.  The beam will be steered with the horizontal and vertical dipole correctors as necessary to minimize losses.  

Priority: 1
Beam Requirements: For the initial transport of a beam through the HEBT, the minimum practical pulse-length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.2.2 Transport Beam Through ARMS  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.2 HEBT Team Transport

Last Modified: October 9, 2001
Objective: Transport the beam through the achromat to Ring Matching Section.

Description: Beam is transported by tracking progress with the BLMs located on each quadrupole.  The beam will be steered with the horizontal and vertical dipole correctors as necessary to minimize losses.  The beam is transported to the injection region by tuning on the BLMs, adjusting the achromat dipole field, adjusting  the HEBT_MAG:DH25 field and horizontal and vertical correctors.

Priority: 1
Beam Requirements: For the initial transport of a beam through the HEBT, the minimum practical pulse-length will be used.  The beam will be delivered on a “pulse-on-demand” basis. 

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.2.3 Commission BCMs/BLMs as Necessary  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.2 HEBT Team Transport

Last Modified: October 9, 2001
Objective: Commission the BLMs and BCMs.

Description: The BLMs will have been checked prior to commissioning.  Any BLMs which don’t show signals are checked.  The BLM monitoring and display system is checked.  There are four BCMs in the HEBT line (HEBT_Diag:BCM01,09,20,26) and one in the injection dump line.  Two are located before the Achromat, one just after, and the last is located after the final dipole in the line (HEBT_MAG:DH25).  These monitors will be “timed-in” as transport progresses, and used to measure and “tune-up” the transport efficiency

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BCM, BLM

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.3.1 Install Phosphor, Observe Beam on Foil Video

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.3 Transport to Injection Dump

Last Modified: October 9, 2001
Objective: To observe the beam on a phosphor screen at the injection point.

Description: The beam is transported to the injection foil.  A phosphor screen mounted on the stripping foil actuator will be inserted in order to observe the image of a low intensity beam with the video foil monitor.  When the beam strikes the phosphor, losses should be observed both in the ring and injection dump BLMs.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The repetition rate may be increased as necessary for observation on the phosphor.

Diagnostics Required:  Foil Video

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.3.2 Position Beam on Phosphor w/Sept, Chicane  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.3 Transport to Injection Dump

Last Modified: October 9, 2001
Objective: To position the beam horizontally and vertically on the phosphor.

Description: Adjustments are made to the injection septum (INJSEPTM1) and the chicane amplitude to position the beam horizontally.  Vertical correctors are adjusted as necessary to vertically center the beam on the phosphor.

Priority: 1
Beam Requirements: A beam of the minimum  pulse length necessary for observation will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Foil Video

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.3.3 Transport to Dump w/Septum, Chicane  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.3 Transport to Injection Dump

Last Modified: October 9, 2001
Objective: To transport the beam to the injection dump.

Description: The phosphor is removed and the blank foil is inserted.  Adjustment of the injection dump septum (INJSEPTM2) will take the beam into the injection dump line where it should be observable on the BLM and injection dump BCM.   

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM, BCM

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.3.4 Gross Check of Dump Shielding  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.3 Transport to Injection Dump

Last Modified: October 9, 2001
Objective: To observe the dump shielding.

Description: After minimizing losses on the last BLM in the dump line, a gross check of the dump shielding is obtained by observing the radiation monitor response in the dump cave.  
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Radiation Monitors in Injection Dump cave.

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.4.1 Commission BPM System and Aps Soft  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.4 Measure and Correct Trajectory

Last Modified: October 9, 2001
Objective: To bring the HEBT BPM system into operation.

Description: The Beam Position Monitors (BPMs) in the HEBT and injection dump line are then “timed-in” and the trajectory measurement systems are debugged with beam.  As part of the BPM testing, horizontal and vertical correctors are adjusted to displace the beam in the BPMs in order to provide a check of the BPM cabling and calibration.  

Priority: 1
Beam Requirements: A beam of the minimum pulse length necessary for observation of BPM sisgnals will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.4.2 Measure Trajectory  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.4 Measure and Correct Trajectory

Last Modified: October 9, 2001
Objective: To measure the beam trajectory in the HEBT.

Description: The beam trajectory is measured with the full orbit/trajectory measurement software.

Priority: 1
Beam Requirements: A beam of the minimum pulse length necessary for observation on the BPMs will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.4.3 Correct Trajectory  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.4 Measure and Correct Trajectory

Last Modified: October 9, 2001
Objective: To correct the trajectory in the HEBT.

Description: The measured beam trajectory is then corrected with the automated transport-line steering software.  The measured trajectory is analyzed  and corrector settings are calculated from a model-based technique.

Priority: 1
Beam Requirements:  A beam of the minimum pulse length necessary for observation on the BPMs will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis, Transport Line Optics Model

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.4.4 Calibrate BPM Offsets/Iterate Trajectory  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.4 Measure and Correct Trajectory

Last Modified: October 9, 2001
Objective: To obtain the BPM offset calibrations.

Description: For those BPMs near quadrupoles which are controlled from a separate power-supply, the offsets may be obtained by an iterative procedure in which a corrector 90 degrees in phase upstream is adjusted in order to minimize the quadrupole steering which results as the quadrupole strength is changed.  The BPM reading at this null position provides the BPM offset.

Priority: 2
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  BPM Offset Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.4.5 Run Automated Steering Check  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.4 Measure and Correct Trajectory

Last Modified: October 9, 2001
Objective: To check the polarity and strength of all HEBT correctors.

Description: The HEBT corrector polarities and strengths are checked with beam by observation of the trajectory amplitude as a function of the corrector strength.  The automated transfer-line trajectory correction algorithms and applications software are tested with beam.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Automated Transfer-Line Steering Check

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.4.6 Re-Optimize Transport/Minimize Losses  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.4 Measure and Correct Trajectory

Last Modified: October 9, 2001
Objective: Regain optimal HEBT trajectory after BPM calibration.

Description: After any BPM offset changes, the orbit is measured and corrected.  Adjustments are made to the correctors (and achromat) as necessary to minimize the losses.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM, BCM, BLM

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.2.5.1 Commission Dump Harp and Measure Profile  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.5 Commission Injection Dump

Last Modified: October 9, 2001
Objective: Bring the injection dump Harp into operation.

Description: Make the Harp hardware and profile measuring software operational.  The beam profiles observed in the dump line and on the foil video (observing the phosphor screen) are compared with lattice predictions.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Injection Dump Harp.

Software/Applications Required:  Harp Display and Analysis

Supporting Computations:  Injection Dump Profile 
Estimated Time to Complete: 2 shifts

3.2.5.2 Check/Correct Dump Trajectory  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.5 Commission Injection Dump

Last Modified: October 9, 2001
Objective: To center the beam on the injection dump.

Description: Use the BPM and Harp information to center the beam trajectory in the dump line.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:   BPM, Dump Harp

Software/Applications Required:  Trajectory Display and Analysis, Harp Display and Analysis 

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.2.5.3 Check Dump Cooling System  

Major Category: 3.2 HEBT Transport

Sub Category: 3.2.5 Commission Injection Dump

Last Modified: October 9, 2001
Objective: Check the dump cooling.

Description: At low beam power, there should be no observable beam-on signal for the dump cooling inlet and outlet temperatures.  As the power is increased, an temperature differential should be observed on the dump inlet and outlet water temperatures.

Priority: 1
Beam Requirements: Raise the beam power while maintaining acceptable losses.

Diagnostics Required:  Injection Dump inlet/outlet thermocouples

Software/Applications Required:  

Supporting Computations:   Thermal model of injection dump inlet/outlet
Estimated Time to Complete: 2 shifts

3.3.1.1 Commission HEBT Wire Scanners  

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To bring all the HEBT wire scanners into operation.

Description: The remaining HEBT wire scanners (HEBT_Diag:WS20,21,22,23 and HEBT_Diag:WS16) are then commissioned and beam profiles are obtained.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  HEBT Wire Scanners

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.1.2 Measure Dispersion/Correct Achromaticity

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To measure and correct the achromaticity of the two HEBT achromats.

Description: The dispersion in the HEBT line is measured by adjusting the linac energy via the accelerating phase of the last cavity and recording the trajectory.  The achromatiticy of the bend is measured by noting the residual dispersion in the ARMS, and may be adjusted by tuning the horizontal phase advance through the achromat.  The beam motion observed on the foil video as the beam energy is changed measures the dispersion at the injection point.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM, Foil Video

Software/Applications Required:  Trajectory Display and Analysis, Dispersion Measurement, Achromat Horizontal Phase Advance Control, Transport Line Optics Model

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.1.3 Measure Emittance and Twiss Parameters with Wire Scanner Arrays

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To measure the emittance and twiss parameters in the HEBT.

Description: The beam profiles at the two HEBT wire scanners arrays are obtained.  The emittance and twiss parameters are estimated from the wire scanner array profiles.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam is delivered at the repetition rate required by the wire scanner measurement.

Diagnostics Required:  Wire Scanners

Software/Applications Required:  Wire Scanner Emittance and Twiss Parameter Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.1.4 Measure Profiles in Achromat and Dump  

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To obtain the beam profiles in the achromat and dump.

Description: The beam profiles at the entrance to the achromat, within the achromat, and in the injection dump line are measured and compared with expectations.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam is delivered at the repetition rate required by the wire scanner measurement.

Diagnostics Required:  Wire Scanners, Injection Dump Harp

Software/Applications Required:  Wire Scanner Display and Analysis, Harp Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.1.5 Match Linac to Achromat Optics  

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: Adjust the quadrupoles to match the linac beam optics to the achromat design optics.  

Description: If necessary, the Linac to Achromat Matching Section quadrupoles will be adjusted to improve the optics match to the achromat.  The profiles are measured and the procedure is iterated.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanner

Software/Applications Required:  Wire Scanner Emittance and Twiss Parameter Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.1.6 Match Achromat to Ring Optics  

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: Adjust the quadrupoles in the ARMS as necessary to match the HEBT to Ring optics.

Description: Using the HEBT optics model, find the set of quadrupole strengths which matches the measured twiss parameters in the HEBT to the desired twiss parameters at the injection foil.

Priority: 2
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanner

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.1.7 Match Injection Dump Line  

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: Obtain proper beam profile in the injection dump.

Description: With modified HEBT optics, the injection dump profile is re-measured and compared with expectations.  Using the injection foil profile and the dump profile, a rough comparison of the optical function with design is obtained and adjusted as necessary.

Priority: 2
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Injection Dump Harp, Foil Video

Software/Applications Required:  Harp Display and Analysis

Supporting Computations: None
Estimated Time to Complete: shifts

3.3.1.8 Iterate Trajectory and Dump Transport  

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.1 HEBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: Re-establish baseline trajectory.

Description: After optics adjustments, the HEBT and dump line trajectories are measured and corrected again as necessary.  Losses are minimized as necessary.

Priority: 2
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.2.1 Measure Linac Energy, Spread, Jitter  

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.2 Measure Linac Beam Parameters

Last Modified: October 9, 2001
Objective: To measure the linac energy, energy spread and jitter.

Description: The linac beam energy may be estimated from the achromat dipole field, providing a cross-check with the TOF measurement.  The combined energy spread due to beam energy jitter and natural energy spread may be estimated by observing the beam profiles at the wire scanners within the achromat at points of large dispersion.   
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam is delivered at the repetition rate required by the wire scanner measurement.

Diagnostics Required:  Wire Scanner in Achromat

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.3.3.1 Check/Set Phase and Amplitude Controls

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.3 Setup Energy Corrector Cavity

Last Modified: October 9, 2001
Objective: To establish phase and amplitude control of the Energy Corrector Cavity with beam.

Description: The Energy Corrector Cavity is brought into operation, and the phase and amplitude controls and stability are checked with beam.  The beam position is observed in the achromat at a high-dispersion point.  The ECC phase is adjusted and beam motion is observed to verify the phase control.  Likewise, the amplitude is adjusted while observing the beam position to verify amplitude control.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM, Wire Scanner in Achromat

Software/Applications Required:  Trajectory Display and Analysis, Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.3.2 Measure Energy Jitter in Arc

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.3 Setup Energy Corrector Cavity

Last Modified: October 9, 2001
Objective: To measure the energy jitter with the ECC operational.

Description: The beam profile is measured in the achromat with the ECC off and on to verify that the ECC is functioning, and to determine the resulting energy jitter.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam is delivered at the repetition rate required by the wire scanner measurement.

Diagnostics Required:  Wire Scanner

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.3.3.3 Measure Energy Swing and Dispersion

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.3 Setup Energy Corrector Cavity

Last Modified: October 9, 2001
Objective: Measure the dispersion using the ECC to adjust energy

Description: The beam trajectory is measured as a function of the ECC phase.  The dispersion is in the HEBT is obtained.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis, Dispersion Measurement

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.4.1 Check/Set Amplitude and Phase

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.4  Setup Energy Spreader Cavity Operation

Last Modified: October 9, 2001
Objective: To check the amplitude and phase control of the ESC.

Description: The Energy Spreader Cavity (ESC) is then brought into operation.  The phase and amplitude controls and stability are checked with beam.  The energy is measured with the TOF system following the ESC.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  TOF System

Software/Applications Required:  TOF Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.4.2 Verify ESC Operation

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.4 Setup Energy Spreader Cavity Operation

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  None

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.3.5.1 Confirm Bulk Shielding/Attenuation

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.5 Injection Dump Fault Studies

Last Modified: October 9, 2001
Objective: Confirm local and bulk shielding performance.  

Description: :  Once the HEBT optics are understood and the proper beam profiles are verified, fault studies in the HEBT and injection dump are performed, as outlined in SNS-OPM.  These studies include confirming the attenuation of the HEBT plug door and man-labryinth with controlled beam loss on the HEBT collimators and first HEBT achromat dipole, as well as verification of the bulk shielding and injection dump shielding with prompt radiation measurements external to the dump and injection dump line. Once the beam profile in the injection dump has been verified and the fault studies completed, it is safe to raise the beam power transported to the dump.  For higher power dump studies, the injection foil is removed and replaced with a blank.

Priority: 1
Beam Requirements:  Beam power as outlined in SNS-OPM for Injection Dump Studies

Diagnostics Required:  Radiation monitors

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete: shifts

3.3.5.2 Measure Profiles vs. Power supply Trips/etc.

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.5 Injection Dump Fault Studies

Last Modified: October 9, 2001
Objective: Measure beam profiles vs. power supply faults.

Description: Measure the beam profile in the dump as a function of power-supply failure.  Measure other fault studies as outlined in SNS-OPM.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Injection Dump Harp

Software/Applications Required:  Harp Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.6.1 Optimize Transverse Collimators

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.6 Optimize Transverse Collimators

Last Modified: October 9, 2001
Objective: Find optimum settings for the HEBT transverse collimator foils.

Description: The HEBT collimator foils are adjusted to minimize losses.  Four pairs of foils (two for horizontal and two for vertical) must be properly positioned for the transverse collimation, and one pair is positioned for the momentum collimation.  The BLM system, including both the fast and slow monitors, and the display software are fully functional at this stage.  The beam loss rates and distribution are measured as functions of the horizontal and vertical stripping foil positions.  The BLMs nearest the collimators should show higher losses as the stripping foils are moved in, while the loss monitors further downstream should measure decreasing losses.  As the foils are inserted beyond their optimal settings, the loss rates increase dramatically as the foils begin to reach the beam core.  

Priority: 1
Beam Requirements: A beam of sufficient pulse-length for observation of losses on the HEBT loss monitors will be used. The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM 

Software/Applications Required:  BLM Display, Collimator Foil Control

Supporting Computations: Predicted loss distributions
Estimated Time to Complete:  shifts

3.3.6.2 Optimize Momentum Scrapers

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.6 Optimize Transverse Collimators

Last Modified: October 9, 2001
Objective: To find the optimal settings of the momentum scrapers for momentum cleaning.

Description: The momentum scrapers are optimized by observing the fast BLMs near the momentum dump. 

Priority: 1
Beam Requirements:  A beam of sufficient pulse-length for observation of losses on the HEBT loss monitors will be used. The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display, Collimator Foil Controls

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.6.3 Optimize Transport/Minimize Losses

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.6 Optimize Transverse Collimators

Last Modified: October 9, 2001
Objective: To optimize transport and minimize losses in the HEBT and injection dump line.

Description: After collimator foil adjustments, the HEBT is reoptimized for minimum losses.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM, BCM

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.3.7.1 Remove Foil/Install Blank

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.7 Transport 10^13 Protons/Pulse to Dump

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  None

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.3.7.2 Transport 1013 Protons/pulse With Low Losses

Major Category: 3.3 HEBT Optics and 10^13 Protons/Pulse

Sub Category: 3.3.7 Transport 10^13 Protons/Pulse to Dump

Last Modified: October 9, 2001
Objective: To transport 1013 protons per pulse to the injection dump.

Description: The beam pulse is gradually lengthened in order to transport 1013 protons per pulse to the injection dump.  (For an ion source current of 36mA, a 70(s pulse provides 1013 protons.)  Losses are minimized by optimization of correctors and injection region dipoles and optimization of the HEBT collimation system.  

Priority: 1
Beam Requirements:  Pulses of increased length.  Beam pulses are delivered on a “pulse-on-demand” basis to minimize the activation.

Diagnostics Required:  BLM, BCM

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.4.1.1 Check Beam on Phospor/Install Primary Foil

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.1 Establish Initial Conditions

Last Modified: October 9, 2001
Objective: To check the beam position and profile at the injection foil.

Description: The beam is observed on the foil video with the phosphor in place.  The beam is positioned on the foil with the injection septum (INJSEPTM1) and chicane if necessary.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Foil Video

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.4.1.2 Tuneup Injection Dump Trajectory if Needed

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.1 Establish Initial Conditions

Last Modified: October 9, 2001
Objective: Establish injection dump conditions.

Description: Measure beam trajectory, and observe position and profile in injection dump line.  Correct trajectory and beam position as necessary.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM in HEBT and Injection Dump line.

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.2.1 Measure Linac Energy/Set Ring Energy

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.2 Transport Mini-Pulse One-Turn In Ring

Last Modified: October 9, 2001
Objective: To set the Ring Energy to the nominal beam energy.

Description:  Measure the HEBT beam energy with the TOF system.  Set the Ring Energy to the measured beam energy.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  TOF System

Software/Applications Required:  TOF Analysis, Ring Energy Control

Supporting Computations: None
Estimated Time to Complete: shifts

3.4.2.2 Setup Dynamic H, V Bumps for Full Amplitude

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.2 Transport Mini-Pulse One-Turn In Ring

Last Modified: October 9, 2001
Objective: Establish the nominal dynamic bump settings.

Description: Load the desired bump waveforms and set the amplitude for full displacement of the closed-orbit to the injection foil.  Observe the waveforms on the injection kicker diagnostics.

Priority: 1
Beam Requirements:   None

Diagnostics Required:  None

Software/Applications Required:  Dynamic Bump Waveform Editor,  Dynamic Bump Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.2.3 Transport a Single-Turn With BLM/BPM

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.2 Transport Mini-Pulse One-Turn In Ring

Last Modified: October 9, 2001
Objective: To transport the beam one turn in the ring.

Description: The primary foil is moved in place, and losses are observed in the nearby ring BLMs, and the injection dump current will be reduced.   The progress of the beam transport will be tracked with the BLMs located at each quadrupole.   In addition, raw digitized ring BPM signals will be available in the control room for tuning purposes, and to provide another signal with which to track the beam around the machine.  The beam will be steered with the horizontal and vertical dipole correctors as necessary to minimize losses.  The horizontal and vertical dynamic injection bump amplitudes, as well as the chicane amplitude will be adjusted.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM, BPM

Software/Applications Required:  Beam Loss Display 

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.2.4 Commission Full BLM Hardware and Software

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.2 Transport Mini-Pulse One-Turn In Ring

Last Modified: October 9, 2001
Objective: To check BLM system in the ring.

Description: The BLMs signals are checked to observe a beam response, and the display software is checked to ensure proper reporting of the beam losses.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.2.5 Commission Ring BCM

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.2 Transport Mini-Pulse One-Turn In Ring

Last Modified: October 9, 2001
Objective: To bring the ring BCM into operation.

Description: There is a single BCM in the ring, located ¾ of a turn from the injection point (Ring_Diag:BCMD13).  This monitor will be “timed-in” once the beam reaches the monitor.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BCM

Software/Applications Required:  BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete: shifts

3.4.2.6 Check Ring Timing System/Phase Lock

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.2 Transport Mini-Pulse One-Turn In Ring

Last Modified: October 9, 2001
Objective: The ring timing system in checked

Description: Ring timing signals are checked to ensure proper synchronization with the linac timing signals.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  None

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.3.1 Optimize Fixed Chicane/Injection Bumps

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.3 Multi-Turn Mini Pulse Transport

Last Modified: October 9, 2001
Objective: To transport a short pulse as many turns as possible.

Description: A short pulse is transported for as many turns in the ring as possible by optimizing the horizontal and vertical corrector settings, the dynamic injection bump amplitudes, the fixed chicane amplitude and the beam position on the injection foil.  Both the loss monitors and the BCM are used to improve the injection efficiency.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM, BCM

Software/Applications Required:  Dynamic Injection Bump Controls, Fixed Chicane Amplitude Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.3.2 Minimize Losses with H,V Correctors

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.3 Multi-Turn Mini Pulse Transport

Last Modified: October 9, 2001
Objective: To minimize losses in the ring.

Description: Continue to refine the corrector settings and injection conditions which minimize beam losses.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.4.1 Optimize Injection and Transport

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.4 Several Mini-Pulse Injection and Transport

Last Modified: October 9, 2001
Objective: To transport a short pulse as many turns as possible.

Description: The beam pulse-length is increased as necessary to obtain sufficient signals for commissioning the ring BPM system.  The losses are minimized, and if necessary, the repetition rate is decreased to minimize activation.  The horizontal and vertical dynamic injection bumps are closed empirically by tuning the individual kicker strengths to minimize the bump ripple and improve the injection efficiency.

Priority: 1
Beam Requirements: A beam of the minimum pulse length which provides a ring BPM signal will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  Dynamic Bump Control, Fixed Chicane Amplitude

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.5.1 Commission BPM System

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.5 Commission BPM System

Last Modified: October 9, 2001
Objective: To bring the ring BPM system into full operation.

Description: The Ring BPMs are “timed-in.”  Signals and cabling are checked by displacing the beam in the BPMs with corrector adjustments.  Propagation of all signals through the data-acquisition and control system chain is checked.

Priority: 1
Beam Requirements: A beam of the minimum pulse length which provides a ring BPM signal will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required: Ring Orbit Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.5.2 Test Orbit Measurement Software

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.5 Commission BPM System

Last Modified: October 9, 2001
Objective: To bring the orbit measuring software into operation.

Description: The orbit software is checked with beam.  Repeatability of the beam orbit is measured.  Correctors are adjusted to observe beam orbit changes.  The BPM cabling and control system assignments are checked.  The software is debugged with beam.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.5.3 Test Turn-By-Turn Software

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.5 Commission BPM System

Last Modified: October 9, 2001
Objective: To bring the turn-by-turn BPM analysis software into operation.

Description: The turn-by-turn orbit software is tested with beam.  Turn-by-turn observation of the injected beam is tested.  The turn-by-turn analysis is tested, and the tune is measured from the turn-by-turn BPM system.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Turn-by-turn Analysis Package

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.6.1 Measure Closed Orbit

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.6 Closed Orbit Correction

Last Modified: October 9, 2001
Objective: To measure the ring closed orbit.

Description: The nominal ring conditions are restored and the closed-orbit is measured with with orbit measurement software.  The closed-orbit is measured by injecting a single mini-pulse, and averaging the turn-by-turn position recorded at each BPM. 

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.6.2 Run Automated Steering Check

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.6 Closed Orbit Correction

Last Modified: October 9, 2001
Objective: To verify the proper polarities and strengths of the horizontal and vertical correctors.

Description: The ring-corrector polarities and strengths are checked by measuring the closed-orbit error as a function of corrector setting.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis

Supporting Computations: None
Estimated Time to Complete: shifts

3.4.6.3 Correct Closed Orbit

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.6 Closed Orbit Correction

Last Modified: October 9, 2001
Objective: To correct the closed-orbit errors using ring horizontal and vertical correctors.

Description: The closed-orbit is corrected with one of the correction algorithms available in the ring orbit measurement and correction program.  The orbit is measured, corrections are calculated and loaded and the orbit measured again.  The procedure is iterated until the RMS errors are within acceptable limits.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis, Closed-Orbit Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.6.4 Correct Chicane Closure

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.6 Closed Orbit Correction

Last Modified: October 9, 2001
Objective: To close the fixed injection chicane.

Description: The fixed chicane is closed by measuring the orbit and allowing the correction model to adjust the fixed chicane dipoles to achieve minimum residual orbit error.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis, Closed-Orbit Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.6.5 Close H, V Injection Dynamic Bumps

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.6 Closed Orbit Correction 

Last Modified: October 9, 2001
Objective: To close the dynamic injection bumps.

Description: The injection bump kicker strengths are calibrated by measuring the kick versus amplitude.  The dynamic bumps are closed by allowing the correction model to minimize the orbit error using the injection kickers as correction elements.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis, Closed-Orbit Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.6.6 Install Close H, V DC Bumps

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.6 Closed Orbit Correction

Last Modified: October 9, 2001
Objective:  To establish a set of 3 and 4-element DC bumps in the ring.

Description: A predetermined set of 3 and 4 element DC bumps is installed and checked.  The bumps are powered individually and their closure is checked and adjusted as necessary.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis, Closed-Orbit Correction, DC Bump Generator and Control

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.4.6.7 Calibrate BPM Offsets/Iterate Trajectory

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.6 Closed Orbit Correction

Last Modified: October 9, 2001
Objective: To obtain the beam-position monitor horizontal and vertical displacements from the adjacent quadrupole center.

Description: 
Priority: 2
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  BPM Offset Analysis

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.4.7.1 Optimize Injection Conditions

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.7 Transport Beam to End of Cycle

Last Modified: October 9, 2001
Objective: To re-optimize injection conditions after chicane and dynamic bump closure.

Description: After chicane and dynamic bump closure and closed-orbit correction, the injection conditions are re-optimized to maximize the transmission and minimize losses by adjusting the injected beam position and angle on the foil and the bump amplitude.  The beam is transported as many turns as possible by optimization of injection conditions and adjustments to correctors if necessary.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display, BCM Display and Analysis, Dynamic Bump Amplitude Control, Fixed Chicane Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.7.2 Optimize Transmission/Loss Through Cycle

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.7 Transport Beam to End of Cycle

Last Modified: October 9, 2001
Objective: To re-optimize the transmission and losses through the cycle.

Description: Use the BCM and loss monitors to optimize transmission and minimize losses.  Adjustments are made to the injection conditions and correctors in the ring.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM, BCM

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.7.3 Measure Orbit Through Cycle

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.7 Transport Beam to End of Cycle

Last Modified: October 9, 2001
Objective: To measure the closed-orbit as a function of time.

Description: Injecting a short linac pulse, obtain the closed orbit as a function of time.  Note any growth or change in the orbit over time.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Turn-by-turn BPM Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.4.8.1 Commission Tune System/Measure Tune

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.8 Commission Ring Diagnostics

Last Modified: October 9, 2001
Objective: To bring the Ring tune measurement system into operation.

Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune measurement System, Ring BPM

Software/Applications Required:  Turn-by-turn BPM Analysis, Tune measurement system

Supporting Computations: None
Estimated Time to Complete: shifts

3.4.8.2 Commission Wall-Current-Monitor

Major Category: 3.4 Ring Transport and Closed Orbit

Sub Category: 3.4.8 Commission Ring Diagnostics

Last Modified: October 9, 2001
Objective: To bring the Ring Wall-Current Monitor into operation.

Description: Time in the WCM and check all associated cabling, hardware and software.  Check the display and analysis software with beam measurements.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  WCM

Software/Applications Required:  WCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.5.1.1 Measure Energy/Revolution Frequency

Major Category: 3.5 Commission RF System

Sub Category: 3.5.1 Set Cavity Resonant Frequency

Last Modified: October 9, 2001
Objective: To measure the beam revolution frequency in the ring.

Description: Use the WCM to measure the beam revolution frequency.

Priority: 1
Beam Requirements: Beams of short pulse-length, delivered on a “pulse-on-demand” basis will be used for initial RF system commissioning. 

Diagnostics Required:  WCM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete: shifts

3.5.1.2 Tune Cavity Resonant Frequency

Major Category: 3.5 Commission RF System

Sub Category: 3.5.1 Set Cavity Resonant Frequency

Last Modified: October 9, 2001
Objective: To set the cavity resonant frequency equal to the revolution frequency.

Description: Using the beam revolution frequency obtained earlier, adjust the cavity resonant frequencies to match.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  WCM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.5.2.1 Check Phase and Amplitude Loops

Major Category: 3.5 Commission RF System

Sub Category: 3.5.2 Check phase and amplitude loops with beam

Last Modified: October 9, 2001
Objective: To verify phase and amplitude loop stability with beam.

Description: Powering the ring RF cavities individually, the amplitude and phase loop stability is checked with beam.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  WCM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.5.3.1 Phase-in h=1 Cavities With CW Beam

Major Category: 3.5 Commission RF System

Sub Category: 3.5.3 Set Amplitude and Phase

Last Modified: October 9, 2001
Objective: To find the phase setpoints for the three h=1 RF cavities.

Description: An unchopped CW beam of a few ring turns is injected.  One of the three h=1 cavities is powered, and the longitudinal profile obtained from the WCM is recorded.  The other h=1 cavities are powered in turn, and their phases adjusted to match the profile obtained with the first cavity.  

Priority: 1
Beam Requirements:  Unchopped CW beam of about 5 microseconds. The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  WCM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.5.3.2 Phase-in h=2 Cavity 

Major Category: 3.5 Commission RF System

Sub Category: 3.5.3 Set Amplitude and Phase

Last Modified: October 9, 2001
Objective: To find the phase setpoints for the h=2 cavity.

Description: Phase-in the h=2 cavity as above for the h=1 cavities.  Power all cavities and set the overall Ring RF phase by observing the WCM response of a chopped beam.

Priority: 1
Beam Requirements: Unchopped CW beam of about 5 microseconds. The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  WCM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.5.3.3 Measure Chopper/RF Phase Jitter

Major Category: 3.5 Commission RF System

Sub Category: 3.5.3 Set Amplitude and Phase

Last Modified: October 9, 2001
Objective: To measure the phase jitter of the Ring RF relative to the chopper.

Description: Measure the jitter by appropriately mixing the Ring RF phase signal and the chopper.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  WCM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.5.3.4 Measure Synchrotron Tune

Major Category: 3.5 Commission RF System

Sub Category: 3.5.3 Set Amplitude and Phase

Last Modified: October 9, 2001
Objective: To measure the synchrotron tune.

Description: The synchrotron tune is measured by observation of the longitudinal oscillations of a bunch stored for several msec.  Alternatively, the modulation of the turn-by-turn orbit of a bunch undergoing synchrotron motion may be used to obtain the synchrotron tune.  If necessary, RF voltage adjustments will be made to obtain the desired synchrotron tune.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  WCM 

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.5.4.1 Verify RF Vector Sum

Major Category: 3.5 Commission RF System

Sub Category: 3.5.4 Commission RF Diagnostics

Last Modified: October 9, 2001
Objective: Setup the RF Vector Sum diagnostics.

Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RF Vector Sum

Software/Applications Required:  RF Vector Sum Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.5.4.2 Phase/Amplitude/Forward and Reflected Power

Major Category: 3.5 Commission RF System

Sub Category: 3.5.4 Commission RF Diagnostics

Last Modified: October 9, 2001
Objective: To verify proper operation of the phase, amplitude, forward and reflected power diagnostics.

Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RF Phase, amplitude and power signals

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.6.1.1 Measure Tunes

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.1 Measure and Correct Linear Optics

Last Modified: October 9, 2001
Objective: To measure the horizontal and vertical tunes.

Description: The tunes are measured in two ways.  In the first, the beam is injected off-axis, and turn-by-turn BPM data is accumulated and fourier analyzed to provide the tune.  In the second, the tune measurement system, consisting of a dedicated kicker measures the tunes.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune system

Software/Applications Required:  Tune Measurement System, Turn-by-turn BPM Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.1.2 Commission/Calibrate Tune Adjustment Soft

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.1 Measure and Correct Linear Optics

Last Modified: October 9, 2001
Objective: To check and calibrate the tune adjustment software.

Description: The tune adjustment software is tested.  The tune controls are calibrated and checked to verify that the tune adjustments in the two planes are uncoupled.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  Tune Adjustment Controls, Tune Measurement

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.1.3 Correct Tunes

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.1 Measure and Correct Linear Optics

Last Modified: October 9, 2001
Objective: To restore the design tunes.

Description: The tune adjustment software is used to restore the design machine tunes.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  Tune Adjustment Controls, Tune Measurement 

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.1.4 Measure Linear Optics

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.1 Measure and Correct Linear Optics

Last Modified: October 9, 2001
Objective: To measure the linear ring optics.

Description: Use the linear optics measurement software.  The optics are measured by injecting one mini-pulse off-axis and recording the beam positions on a turn-by-turn basis.  At each BPM, the sinusoidal turn-by-turn data is fitted to extract the phase of the oscillation.  The difference in oscillation phase from BPM to BPM provides the betatron phase advance.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPMs

Software/Applications Required:  Linear Optics Measurement, Ring Optics Model

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.6.1.5 Measure Dispersion

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.1 Measure and Correct Linear Optics

Last Modified: October 9, 2001
Objective: To measure the ring dispersion.

Description: The dispersion is measured by injecting an off-momentum beam and recording the closed orbit.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Dispersion Measurement

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.1.6 Correct Optics and Iterate

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.1 Measure and Correct Linear Optics

Last Modified: October 9, 2001
Objective: To correct the linear optics.

Description: The linear optics are corrected with the aid of an algorithm in which the quadrupole strengths are adjusted in a model of the ring lattice in order to fit the measured phase advances.  The corrections are loaded and the procedure is iterated until the optical errors are within acceptable limits.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Linear Optics Measurement, Ring Optics Model

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.2.1 Measure Natural Chromaticity

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.2 Measure and Correct Chromaticity

Last Modified: October 9, 2001
Objective: To measure the natural chromaticity.

Description: The sextupoles are turned off and the chromaticity is measured by recording the tune as a function of injection energy.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  Chromaticity Measurement

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.2.2 Power Sextupoles/Measure Chromaticity

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.2 Measure and Correct Chromaticity

Last Modified: October 9, 2001
Objective: To measure the chromaticity with chromaticity correcting sextupoles powered.

Description: The sextupoles are powered and the chromaticity is measured either by recording the tune versus injection energy, or by adjusting the RF frequency with a small stored beam, and recording the tune.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  Chromaticity Measurement

Supporting Computations: None
Estimated Time to Complete: shifts

3.6.2.3 Check Sextupole Polarities with Bumps

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.2 Measure and Correct Chromaticity

Last Modified: October 9, 2001
Objective: To check the sextupole polarities.

Description: The sextupole polarities are checked by measuring the tuneshift versus the displacement in each sextupole (provided by a DC bump peaked in the adjacent quadrupole).  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  Tune Measurement, DC Bump Generator and Control

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.6.2.4 Check/Calibrate Chromaticity Adjustment

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.2 Measure and Correct Chromaticity

Last Modified: October 9, 2001
Objective: To check and calibrate the chromaticity adjustment algorithm.

Description: The chromaticity is measured and the adjustment software is checked.  The chromaticity adjustments are calibrated by measuring the change in chromaticity.  The coupling of horizontal to vertical chromaticity is measured.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  Chromaticity Measurement, Chromaticity Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.2.5 Set Chromaticities

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.2 Measure and Correct Chromaticity

Last Modified: October 9, 2001
Objective: To set the chromaticity to design.

Description: The chromaticity adjustments are used to set the chromaticity to the design value.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune system

Software/Applications Required:  Chromaticity Measurement, Chromaticity Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.3.1 Measure Global Coupling/Tune Split

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.3 Measure and Correct Coupling

Last Modified: October 9, 2001
Objective: To measure the global x-y coupling.

Description: The global coupling is measured by placing the machine tunes on the coupling resonance and measuring the normal-mode tunesplit with the tune measurement system.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.3.2 Measure Local Coupling

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.3 Measure and Correct Coupling

Last Modified: October 9, 2001
Objective: To measure the local coupling.

Description: The local coupling is determined from the turn-by-turn BPM data by exciting the beam horizontally, and observing the out-of-plane response at each detector.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Coupling Measurement and Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.3.3 Correct Global/Local Coupling if Necessary

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.3 Measure and Correct Coupling

Last Modified: October 9, 2001
Objective: To correct the coupling if necessary.

Description: The global coupling is minimized by empirical skew quadrupole adjustments.  A correction is obtained with the aid of an algorithm in which the available skew quadrupole adjustments are varied in a model to best reproduce the data.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Coupling Measurement and Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.4.1 Explore Tunes/Measure Stopbands

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.4 Resonance Correction

Last Modified: October 9, 2001
Objective: To measure the stopbands of nearby resonances.

Description: The tunes are moved in the vicinity of the nominal working point to explore nearby resonances.  The stopband widths are measured by recording the injection efficiency as measured by the BCMs as a function of the working point.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System, BLM

Software/Applications Required:  Tune Control, BLM Display

Supporting Computations: None
Estimated Time to Complete: 2 shifts

3.6.4.2 Minimize Stopbands with Resonance Correction

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.4 Resonance Correction

Last Modified: October 9, 2001
Objective: To minimize the stopbands of nearby resonances.

Description: The stopbands are minimized by adjustment of the various correctors to produce the appropriate azimuthal harmonics required to compensate the magnetic field errors.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM, BLM

Software/Applications Required:  Resonance Analysis and Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.5.1 Retune Injection Conditions

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.5 Reestablish Machine Conditions

Last Modified: October 9, 2001
Objective: To re-establish injection conditions after optics correction.

Description: The injection conditions are re-optimized.  The dynamic bump amplitude, injected beam position and angle on the foil are re-optimized.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  Dynamic Bump Amplitude and Chicane Amplitude controls

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.5.2 Correct Orbit

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.5 Reestablish Machine Conditions

Last Modified: October 9, 2001
Objective: To correct the closed-orbit.

Description: The closed orbit is measured and corrected after the optics correction.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Close-orbit Measurement and Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.5.3 Check Closure of Pulsed/DC Bumps

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.5 Reestablish Machine Conditions

Last Modified: October 9, 2001
Objective: To check the closure of the dynamic and DC bumps in the ring.

Description: Check the closure of the pulsed dynamic bumps as done earlier.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Closed-orbit Measurement and Correction

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.5.4 Optimize Transmission/Minimize Losses

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.5 Reestablish Machine Conditions

Last Modified: October 9, 2001
Objective: To re-establish optimized low-loss machine conditions after optics correction.

Description: The injection conditions are retuned, the working point, and the chromaticities are adjusted to minimize losses.  DC bumps or individual correctors are adjusted to minimize losses as necessary.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  DC Bump Generator and Control, Tune and Chromaticity Controls

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.6.1 Check Skew Quadrupole Polarities/Strength

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.6 Check Corrector Polarities With Beam

Last Modified: October 9, 2001
Objective: To verify proper polarity of the skew quadrupoles

Description:  
Priority: 2
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.6.6.2 Check Skew Sextupoles Polarities/Strength

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.6 Check Corrector Polarities With Beam

Last Modified: October 9, 2001
Objective:  To verify proper polarity of skew sextupoles

Description: 
Priority: 2
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.6.6.3 Check Octupole Polarities/Strength

Major Category: 3.6 Ring Optics Measurement and Correction

Sub Category: 3.6.6 Check Corrector Polarities With Beam

Last Modified: October 9, 2001
Objective: To verify proper polarity of octupoles

Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.1.1 Check Polarity of Each Kicker Module

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.1 Verify Extraction Kicker Operation w/Beam

Last Modified: October 9, 2001
Objective: To check the polarity of  the extraction kickers.

Description: The polarity of each extraction kicker module is checked by independently triggering the module, kicking at small amplitude, and observing the betatron oscillations with the turn-by-turn BPM system.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts 

3.7.1.2 Excite/Measure Tune

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.1 Verify Extraction Kicker Operation w/Beam

Last Modified: October 9, 2001
Objective: To excite and measure the tune with the extraction kicker.

Description: With correct polarities, all kicker modules are fired at small amplitude to excite the beam.  The betatron tunes are observed.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.1.3 Measure Ext. Kicker to RF Jitter

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.1 Verify Extraction Kicker Operation w/Beam

Last Modified: October 9, 2001
Objective: To measure the extraction kicker to Ring RF jitter.

Description: Measure the RF to extraction kicker jitter by observing the extraction kicker trigger, a BPM signal, and the Ring RF from the RF pickup.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.2.1 Set Extraction Kicker Timing

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.2 Establish Extraction Conditions

Last Modified: October 9, 2001
Objective: To set the extraction kicker timing to fire during the gap.

Description: Observing a BPM signal, the timing is adjusted so that the entire beam is excited on the same turn, when the kicker is fired at small amplitude.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts 

3.7.2.2 Measure Energy/Set RTBT Energy

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.2 Establish Extraction Conditions

Last Modified: October 9, 2001
Objective: To set the RTBT magnetic elements to the beam energy.

Description: Determine the beam energy from the TOF measurement in HEBT, and from the Ring dipole setting.  Set the RTBT energy appropriately.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.2.3 Establish Kicker/Septum Conditions

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.2 Establish Extraction Conditions

Last Modified: October 9, 2001
Objective: To find the kicker and extraction septum conditions which fully extract the beam.

Description: Adjust the kicker amplitude and extraction septum amplitude while observing the losses in the RTBT.  The nearby BLMs should show a minimum of losses, and the downstream BPMs in the RTBT should show losses when the two kicks are correct.

Priority: 1
Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.2.4 Scan Septum Aperture

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.2 Establish Extraction Conditions

Last Modified: October 9, 2001
Objective: To scan the septum aperture and set the trajectory in the middle of the aperture.

Description: :  Observing the BLMS, scan the septum aperture.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.2.5 Commission BCM

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.2 Establish Extraction Conditions

Last Modified: October 9, 2001
Objective: To bring the extraction BCM into operation.

Description: When the beam is transported to the first BCM in the RTBT (RTBT_Diag:BCM02), the monitor is “timed-in” and commissioned.  Using the BCM and the BLMs, the transport efficiency is increased.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.2.6 Adjust Timing For Complete Extraction

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.2 Establish Extraction Conditions

Last Modified: October 9, 2001
Objective: To set the extraction kicker timing by observing the extracted beam.

Description: Observing the BCM and BLMs in the RTBT and ring, adjust the extraction kicker timing to fully extract the beam.  By observing the BCMs in the RTBT and ring the timing can be set.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.3.1 Adjust Kicker/Septum/Vertical Correctors

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.3 Transport Beam to Extraction Dump

Last Modified: October 9, 2001
Objective: To optimize the extraction conditions.

Description: Adjust the extraction kicker amplitude, septum amplitude and correctors near the extraction point.  Adjust closed bumps near the extraction point.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.3.2 Transport to Dump Using BLM/Correctors

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.3 Transport Beam to Extraction Dump

Last Modified: October 9, 2001
Objective: To transport the beam to the extraction dump.

Description: The beam is transported through the RTBT by adjusting vertical and horizontal correctors while observing the BLMs.  The remaining two BCMs in the line (RTBT_Diag:BCM11 and EDmp_Diag:BCM02) are “timed-in” and are used to maximize the transport efficiency.  Using the loss monitors in the ring and RTBT, the extraction and transport conditions are optimized.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.3.3 Verify Gross Dump Shielding

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.3 Transport Beam to Extraction Dump

Last Modified: October 9, 2001
Objective: To vertify the gross performance of the extraction dump.

Description: Observe the radiation monitors in the extraction dump at low beam power.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.4.1 Commission BPM System/Software

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.4 Correct Extracted Beam Trajectory

Last Modified: October 9, 2001
Objective: To bring the BPM system into operation.

Description: The BPMs are “timed-in” and the trajectory measurement system and display software are tested with beam.  Correctors are powered and the BPM signals observed to check the BPM cabling.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.4.2 Check Corrector Polarity/Strength

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.4 Correct Extracted Beam Trajectory

Last Modified: October 9, 2001
Objective: To check the polarity of the RTBT horizontal and vertical correctors.

Description:   Power the horizontal and vertical correctors individually, recording the trajectories.  Observe the sign of the kick and obtain a calibration by fitting the trajectories.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.4.3 Measure and Correct Trajectory

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.4 Correct Extracted Beam Trajectory

Last Modified: October 9, 2001
Objective: To measure and correct the trajectory to the extraction dump.

Description: The trajectory is measured and corrected using correction procedures which were tested during HEBT commissioning.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.4.4 Optimize Extraction Efficiency/Minimize Losses

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.4 Correct Extracted Beam Trajectory

Last Modified: October 9, 2001
Objective: To optimize the extraction efficiency.

Description: After the trajectory correction, the extraction efficiency is re-optimized by observing the BCMs in the RTBT and tuning correctors and extraction conditions to minimize losses and increase the efficiency.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.5.1 Check/Correct Trajectory to Dump

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.5 Commission Extraction Dump

Last Modified: October 9, 2001
Objective: To correct the trajectory to the dump.

Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.5.2 Commission Dump Harp/Measure Profile

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.5 Commission Extraction Dump

Last Modified: October 9, 2001
Objective: To bring the extraction dump Harp into operation.

Description: The extraction dump Harp (Edmp_Diag:Harp02) is commissioned, the analysis and display software are checked with beam, and the profile in the dump line is measured and compared with expectations.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.5.3 Check Dump Functioning

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.5 Commission Extraction Dump

Last Modified: October 9, 2001
Objective: To verify proper functioning of the extraction dump.

Description: The dump thermocouples and radiation monitors are monitored with low power beam.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.6.1 Measure Profiles vs. PS Trips/etc.

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.6 Extraction Dump Fault Studies and Performance

Last Modified: October 9, 2001
Objective: To perform fault studies related to the injection dump.

Description: Fault studies as outlined in SNS-OPM are performed.  These include measurements of the prompt radiation external to the extraction dump and dump line.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.6.2 Verify Shielding Performance

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.6 Extraction Dump Fault Studies and Performance

Last Modified: October 9, 2001
Objective: To verify shielding performance at higher power.

Description: Once the dump performance is verified and fault studies completed, the beam power is increased to measure the performance of the bulk shielding.

Priority: 1
Beam Requirements: Beam power up to 7.5 kW

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.7.1 Commission Profile Measuring Devices

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.7 Measure/Correct Extracted Beam Params

Last Modified: October 9, 2001
Objective: To bring the RTBT wire scanner into operation.

Description: Wire scanner RTBT_Diag:WS02 is commissioned, and the analysis and display software are checked with beam.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.7.2 Measure Profiles in RTBT and Dump

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.7 Measure/Correct Extracted Beam Params

Last Modified: October 9, 2001
Objective: To obtain beam profiles in the RTBT and compare with expectations.

Description: The beam profiles are measured and compared with expectations.   The matching quadrupoles in the RTBT are adjusted, if necessary, with the aid of an optics model to achieve the desired beam profile at the extraction dump.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.7.7.3 Tune HEBT/Ring/RTBT Matching

Major Category: 3.7 Ring Extraction and Dump Commissioning

Sub Category: 3.7.7 Measure/Correct Extracted Beam Params

Last Modified: October 9, 2001
Objective: To tune the HEBT/Ring/RTBT optics matching.

Description: The optics matching between the HEBT, Ring and RTBT is checked by injecting a single mini-pulse into the ring, and extracting the beam on successive turns.  The extracted beam profile is then measured in the RTBT.  A perfect optical match results in an extracted beam profile which is the same regardless of the number of turns that the beam makes in the ring.  A matching error manifests itself as different beam profiles depending on the number of ring turns.  The profile measurements are used to empirically tune the matching conditions.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.1.1 Measure Momentum Spread

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.1 Characterize Injected Beam Conditions

Last Modified: October 9, 2001
Objective: To measure the injected beam momentum spread.

Description: Measure the spread in revolution frequency with the WCM with the ring RF off.  Measure the decoherence time as a function of the (measured) chromaticity. 

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.1.2 Measure Momentum Spread vs. ESC Amp

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.1 Characterize Injected Beam Conditions

Last Modified: October 9, 2001
Objective: To measure the momentum spread vs. ESC amplitude.

Description: Measure the momentum spread as described above for different ESC amplitude settings.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.1.3 Measure Energy Stability/Jitter vs. ECC

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.1 Characterize Injected Beam Conditions

Last Modified: October 9, 2001
Objective: To measure the energy jitter.

Description: Measure the energy jitter as a function of the ECC amplitude.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.1.4 Measure Transverse Jitter/Stability

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.1 Characterize Injected Beam Conditions

Last Modified: October 9, 2001
Objective: To measure the transverse jitter and stability.

Description: Observe the injected beam position at a point of zero dispersion.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.1.5 Relative and Absolute Energy Measurement

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.1 Characterize Injected Beam Conditions

Last Modified: October 9, 2001
Objective: To obtain the ring dipole setting for nominal injected beam energy.

Description: The momentum deviation is measured by minimizing the synchrotron tune signal observed over several thousand turns.  The ring energy and RF frequency are adjusted as necessary to achieve on-energy injection.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.1.6 Measure Injected Beam Emittance

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.1 Characterize Injected Beam Conditions

Last Modified: October 9, 2001
Objective: To measure the injected beam emittance.

Description: The injected beam emittance is measured

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.2.1 Load H, V Dynamic Bump Profiles

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.2 Establish Injected Beam Controls

Last Modified: October 9, 2001
Objective: To load the dynamic bump profiles.

Description: The correlated dynamic bump profiles are established for the horizontal and vertical bumps.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.2.2 Measure and Correct Dynamic Bump Closure 

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.2 Establish Injected Beam Controls

Last Modified: October 9, 2001
Objective: To measure and correct the dynamic bump closure.

Description: Observe a BPM signal in the ring and adjust injection kicker amplitudes to minimize the residual ripple.  Measure the orbit versus time and fit the kicker amplitudes.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.2.3 Install and Check x, x-Prime, y, y-Prime Adjustments on the Foil

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.2 Establish Injected Beam Controls

Last Modified: October 9, 2001
Objective: To commission injected beam controls.

Description:  Install and check the controls for adjusting the beam position and angle on the stripper foil.  Measure beam trajectories in the ring versus knob settings to calibrate and check the knob function.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.3.1 Optimize Beam Losses/Maximize Trans.

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.3 Achieve Multi-Turn Injection of 10^13 Protons

Last Modified: October 9, 2001
Objective: To minimize losses and optimize transmission during multi-turn injection.

Description: The injection efficiency of a single mini-pulse at varying injection amplitudes is measured by adjusting the dynamic bump timings.  The entire range of amplitudes from peak dynamic bump to bump-off are measured.  Pulses of successively greater length are injected in a “pulse-on-demand” basis with adjustments made to the closed orbit, ring tunes, chromaticities, momentum spread, etc., as necessary to minimize losses.  It will likely be necessary to optimize the primary collimators (as outlined in the following section) in order to minimize losses. As the beam intensity is increased, losses throughout the HEBT, Ring and RTBT are continually optimized.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.3.2 Optimize Injection/Extraction Conditions

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.3 Achieve Multi-Turn Injection of 10^13 Protons

Last Modified: October 9, 2001
Objective: To optimize the injection and extraction conditions, and transport 10^13 protons per pulse to the extraction dump.

Description: The losses are minimized and the injection conditions optimized.  The pulse-length is increased and the machine conditions optimized until more than 1013 protons are accumulated, extracted, and transported to the extraction dump.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.4.1 Profiles vs. Painting Conditions

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.4 Measure Beam Parameters

Last Modified: October 9, 2001
Objective: To measure the beam profiles versus painting conditions.

Description: Observe the beam profile with the extraction dump Harp and measure the profile versus the painting amplitude.  Measure profiles for various dynamic bump waveforms.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.4.2 Measure Beam Losses vs. Time

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.4 Measure Beam Parameters

Last Modified: October 9, 2001
Objective: To measure the losses during painting.

Description: The losses are observed as a function of time during phase-space painting.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.4.3 Measure Orbit vs. Time

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.4 Measure Beam Parameters

Last Modified: October 9, 2001
Objective: To measure the closed-orbit vs. time.

Description: Observe the closed-orbit with the BPM system during injection painting.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.4.4 Measure Tune vs. Time

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.4 Measure Beam Parameters

Last Modified: October 9, 2001
Objective: To measure the coherent tune vs. time.

Description: Measure the tunes as functions of time during painting.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.8.4.5 Measure Longitudinal Profile vs. ESC/RF

Major Category: 3.8 Injection Painting and Multi-Turn Injection

Sub Category: 3.8.4 Measure Beam Parameters

Last Modified: October 9, 2001
Objective: To measure the longitudinal beam profile.

Description: Use the WCM to measure the longitudinal beam profile.  Observe the beam profile as a function of the ESC and RF conditions.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.1.1 Aperture Scan With Bumps and Ext. Kicker

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.1 Measure Ring Aperture

Last Modified: October 9, 2001
Objective: To scan the ring aperture, searching for aperture restrictions.

Description: The ring aperture will be explored by powering local horizontal and vertical DC bumps and observing the transmission of a low-intensity beam as a function of bump settings.  The beam is injected off-axis and the losses are recorded.  To explore to larger aperture, the extraction kicker is fired after injection while a bump is at the maximum displacement.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.1.2 Measure Losses vs. Local Bumps

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.1 Measure Ring Aperture

Last Modified: October 9, 2001
Objective: To search for aperture restrictions.

Description: Record the losses as a function of local bump amplitude.  Drive each bump from full positive to full negative and record the losses.  Compare the results to search for aperture restrictions.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.2.1 Measure Beam Loss vs. Scrapers

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.2 Establish Primary Collimator Settings

Last Modified: October 9, 2001
Objective: To measure the losses versus scraper settings.

Description: The closed-orbit is corrected with particular attention paid to the collimation region.  The losses at the BLMs are measured as functions of the primary collimator settings for a particular set of phase-space painting conditions.  As the scrapers are moved in, the losses near the collimators should increase and the losses around the rest of the ring should decrease.  As the primary collimators are inserted beyond their optimum position, losses near the collimators become large and the transmission is reduced.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.2.2 Optimize Scraper Settings

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.2 Establish Primary Collimator Settings

Last Modified: October 9, 2001
Objective: To set the scrapers at the optimum settings.

Description: Using the data obtained above, set the scrapers to the optimum setting for the lowest ring losses.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.3.1 Install Offset and Angle Bumps in Coils

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.3 Investigate Orbit Bumps in Collimators

Last Modified: October 9, 2001
Objective: To install DC bumps in the collimation region.

Description: Install a set of DC bumps in the collimator region.  Check the bump closure and correct if necessary.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.3.2 Measure Beam Loss vs. Bumps

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.3 Investigate Orbit Bumps in Collimators

Last Modified: October 9, 2001
Objective: To establish DC bumps settings for minimum loss.

Description: Horizontal and vertical orbit bumps in the primary and secondary collimators are explored and optimized.  Optimum cleaning conditions are obtained by primary collimator adjustments, orbit manipulation and optimization of injection conditions.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.3.3 Estimate Collimation Efficiency 

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.3 Investigate Orbit Bumps in Collimators

Last Modified: October 9, 2001
Objective: To estimate the collimation efficiency.

Description:  Using the BLM analysis, estimate the collimation efficiency.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts 

3.9.4.1 Measure Beam in Gap with Ext Kicker

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.4 Setup Beam-In-Gap Kicker System

Last Modified: October 9, 2001
Objective: To measure the beam-in-gap.

Description: Using the extraction kicker, measure the beam in gap.  

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.4.2 Setup Kicker Polarity Sequence

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.4 Setup Beam-In-Gap Kicker System

Last Modified: October 9, 2001
Objective: To establish the proper kicker polarity sequence.

Description: Measure the tune.  The kicker polarity sequence is loaded with the pattern appropriate for the measured tune.  At low beam intensity, the beam is excited.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.4.3 Excite Beam/Observe Tunes

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.4 Setup Beam-In-Gap Kicker System

Last Modified: October 9, 2001
Objective: To excite the beam with the beam-in-gap kicker and measure the tune.

Description: The beam is resonantly excited by increasing the kicker amplitude and the tune is observed.  The kicker amplitude is adjusted until particle loss is observed on the collimators.  The beam loss distribution is measured.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.4.4 Set Timing for Gap Cleaning

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.4 Setup Beam-In-Gap Kicker System

Last Modified: October 9, 2001
Objective: To set the kicker timing for gap cleaning.

Description: The kicker timing is adjusted to excite particles in the beam gap.    The bunched beam motion is observed on a BPM and verified to remain unaffected at the proper BIG timing.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.4.5 Measure Beam-in-Gap

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.4 Setup Beam-In-Gap Kicker System

Last Modified: October 9, 2001
Objective: To measure the beam-in-gap.

Description:  The beam-in-gap is measured by observing the losses near the collimators with the fast beam-loss monitor system.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.4.6 Measure Beam-in-Gap vs. RF Settings

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.4 Setup Beam-In-Gap Kicker System

Last Modified: October 9, 2001
Objective:  To measure the beam-in-gap as a function of RF conditions.

Description: The beam-in-gap losses are measured as a function of RF voltage and momentum spread.  

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.9.4.7 Establish Optimum BIG Conditions

Major Category: 3.9 Ring Collimation and Beam-in-Gap

Sub Category: 3.9.4 Setup Beam-In-Gap Kicker System

Last Modified: October 9, 2001
Objective: To establish optimum beam-in-gap cleaning conditions.

Description: Optimal beam-in-gap conditions are established by empirically adjusting the kicker polarity sequence to obtain optimum cleaning.  The losses are observed near the extraction region following beam extraction, and are adjusted to obtain the optimum conditions.

Priority: 1
Beam Requirements: The pulse length is increased to reach 1013 protons/pulse.  The beam power is limited to 7.5 kW.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: None
Estimated Time to Complete:  shifts

3.10.1.1 Set BLM Thresholds

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.1 Check BLM Thresholds

Last Modified: October 9, 2001
Objective: To set the proper BLM thresholds

Description:  As each line is commissioned, the BLM thresholds are adjusted and the MPS is checked with intentional controlled loss near each location.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.10.1.2 Check BLM with Local Controlled Loss

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.1 Check BLM Thresholds

Last Modified: October 9, 2001
Objective: To verify BLM operation with controlled losses.

Description: The MPS is checked with intentional controlled losses near each BLM

Priority: 1
Beam Requirements: A beam of the minimum pulse length necessary for BLM observation will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.10.1.3 Check Harp Calibration/Outputs

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.1 Check BLM Thresholds

Last Modified: October 9, 2001
Objective: To check the Harp calibration and MPS outputs.

Description: Calibrate the Harp and check the MPS outputs.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Target Harp

Software/Applications Required:  Harp Display and Analysis

Supporting Computations: None
Estimated Time to Complete: shifts

3.10.1.4 Check Response Time (within pulse)

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.1 Check BLM Thresholds

Last Modified: October 9, 2001
Objective: To measure the MPS response time

Description: With controlled loss, measure the MPS response time and verify that it achieves the design criteria.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.10.2.1 Set Thresholds for Nominal Conditions

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.2 Setup Injection Foil Loss

Last Modified: October 9, 2001
Objective: To commission the injection foil loss system.

Description: The injection dump BCM, profile measuring device and BLM are incorporated into the MPS, and their thresholds for normal operation are established.  The performance of the system for detecting foil failure is measured.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Injection Dump BCM, BLM and profile measuring device

Software/Applications Required:  BLM Display, BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.10.3.1 Extraction Kicker Failures

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.3 Check Fault Scenarios at Low Power

Last Modified: October 9, 2001
Objective: Investigate extraction kicker failures to verify that the MPS responds properly.

Description: As outlined in SNS-OPM, verify the proper response of the MPS system to extraction kicker failures.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM 

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete: shifts

3.10.3.2 Injection Kicker Failures

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.3 Check Fault Scenarios at Low Power

Last Modified: October 9, 2001
Objective: Investigate injection kicker failures to verify that the MPS responds properly.

Description: As outlined in SNS-OPM, verify the proper response of the MPS system to injection kicker failures.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.10.3.3 Controlled Losses

Major Category: 3.10 Machine Protection and Fault Studies

Sub Category: 3.10.3 Check Fault Scenarios at Low Power

Last Modified: October 9, 2001
Objective: To measure the bulk shielding for controlled losses.

Description: As outlined in SNS-OPM, measure the bulk shielding for controlled loss of beam at specific locations in the ring and transport lines.  These locations include the first HEBT dipole, the first ring dipole (after injection), the extraction septum and the collimators.  Measure the prompt radiation external to the tunnels.

Priority: 1
Beam Requirements:  The minimum pulse-length required to observe local losses will be used.   The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Radiation Monitoring

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.11.1.1 Tuneup Injection and Losses

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.1 Establish High-Intensity Conditions

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.1.2 Reoptimize Collimators and BIG

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.1 Establish High-Intensity Conditions

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts
3.11.1.3 Check Extraction Dump Position/Verify

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.1 Establish High-Intensity Conditions

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts
3.11.2.1 Measure Phase-Space Motion

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.2 Resonance Measurement and Correction

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.2.2 Measure Tune vs. Amplitude

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.2 Resonance Measurement and Correction

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.2.3 Correct Sext/Skew Sext/Octupole Res

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.2 Resonance Measurement and Correction

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.3.1 Close Tuning Angle Loop/Check Dynamic

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.3 Test Dynamic RF Tuning

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.3.2 Study Feedforward Operation

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.3 Test Dynamic RF Tuning

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.3.3 Study Adaptive Feedforward Operation

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.3 Test Dynamic RF Tuning

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts 

3.11.4.1 Losses vs. Working Point

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.4 Ring Loss Study

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.4.2 Losses vs. Chromaticity

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.4 Ring Loss Study

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.4.3 Losses vs. Intensity

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.4 Ring Loss Study

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.4.4 Losses vs. Painting Scheme

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.4 Ring Loss Study

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.4.5 Losses vs. Momentum Spread

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.4 Ring Loss Study

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.5.1 Commission High-Bandwidth BPM

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.5 Beam Stability Measurements

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.5.2 Delay Extraction to Observe Unstable Modes

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.5 Beam Stability Measurements

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.5.3 Measure Mode Frequencies/Growth Rates

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.5 Beam Stability Measurements

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.6.1 Coherent Tune-shift vs. Intensity

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.6 Impedance Measurements w/Beam

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.6.2 Head-Tail Growth Rates vs. Chromaticity

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.6 Impedance Measurements w/Beam

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.6.3 Growth Rates vs. Bumps in Ext Kicker

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.6 Impedance Measurements w/Beam

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.6.4 Growth Rates vs. Bumps in RF Cavities

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.6 Impedance Measurements w/Beam

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.7.1 Commission Electron Detector System

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.7 E-P Instability Measurements

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.7.2 Secondary Electron Measurements

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.7 E-P Instability Measurements

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.7.3 Correlate Electron and High-BW BPM Data

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.7 E-P Instability Measurements

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.8.1 Beam Profiles vs. Intensity

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.8 Space-Charge Experiments

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.8.2 Ring Loss From SC and Working Point

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.8 Space-Charge Experiments

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.11.9.1 Use Tune System for Feedback

Major Category: 3.11 Studies Related to High-Intensity Operation

Sub Category: 3.11.9 Prototype Transverse Feedback Tests

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 3
Beam Requirements: 

Diagnostics Required:  

Software/Applications Required:  

Supporting Computations: 

Estimated Time to Complete:  shifts

3.12.1.1 Set RTBT Energy

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.1 Setup Initial Conditions

Last Modified: October 9, 2001
Objective: To establish the nominal RTBT energy

Description: Measure the beam energy with the HEBT TOF and estimate the energy from the Ring dipole setting.  Adjust the RTBT energy to match the nominal beam energy.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  TOF System

Software/Applications Required:  TOF Analysis, Energy Measurement from Ring, RTBT Energy Control

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.1.2 Transport Beam to Extraction Dump

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.1 Setup Initial Conditions

Last Modified: October 9, 2001
Objective: To transport the beam to the extraction dump

Description: Using the RTBT BLMs, minimize the losses with horizontal and vertical corrector adjustements.  Adjust the extraction conditions in the ring (extraction kicker and septum) as necessary.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.1.3 Verify Extraction Dump Functioning

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.1 Setup Initial Conditions

Last Modified: October 9, 2001
Objective: To verify proper extraction dump functioning.

Description: Measure the beam profile in the extraction dump line.  Compare with expectations.  Observe the radiation monitor response in the dump cave.  Observe the thermocouples in the passive dump shielding.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Extraction Dump thermocouples, radiation monitors

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.2.1 Power RTBT MAG: DH13

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.2 Transport Beam to Target

Last Modified: October 9, 2001
Objective: To power RTBT_Mag:DH13

Description: Power dipole RTBT_Mag:DH13.

Priority: 1
Beam Requirements: None

Diagnostics Required:  None

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.2.2 Transport to Target with BLM

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.2 Transport Beam to Target

Last Modified: October 9, 2001
Objective: To transport the beam to the target.

Description: The beam is transported down the RTBT and the progress is tracked with the BLMs.  Adjustments to the horizontal and vertical correctors and final dipole are made to minimize the losses.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.2.3 Commission BCMs

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.2 Transport Beam to Target

Last Modified: October 9, 2001
Objective: To bring the RTBT BCMs into operation.

Description: Five BCMs are available in the RTBT, two before the final dipole, two after, and one in the extraction dump line.  These monitors are “timed-in” once beam signals are available, and used to maximize the transport efficiency.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BCM

Software/Applications Required:  BCM Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.2.4 Observe Beam on Target

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.2 Transport Beam to Target

Last Modified: October 9, 2001
Objective: To observe the beam on the target.

Description: The Target Harp is commissioned, and the beam position is measured.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Target Harp

Software/Applications Required: Harp Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.3.1 Commission BPM System

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.3 Measure and correct Trajectory

Last Modified: October 9, 2001
Objective: To bring the RTBT BPMs into operation

Description: The Beam Position Monitors (BPMs) in the RTBT are then “timed-in” and the trajectory measurement systems are debugged with beam.  As part of the BPM testing, horizontal and vertical correctors are adjusted to displace the beam in the BPMs in order to provide a check of the BPM cabling and calibration.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.3.2 Measure RTBT Trajectory

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.3 Measure and correct Trajectory

Last Modified: October 9, 2001
Objective: To measure the RTBT trajectory.

Description: Measure the trajectory with the RTBT BPMs.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RTBT BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.3.3 Correct Trajectory

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.3 Measure and correct Trajectory

Last Modified: October 9, 2001
Objective: To correct the RTBT trajectory.

Description: The RTBT trajectory is corrected.  The automated transfer-line trajectory correction algorithms and applications software are tested with beam.  After correction, transfer efficiency and losses are reoptimized.   Adjustments are made to the extraction conditions as necessary.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RTBT BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.3.4 Run Automated Steering Check

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.3 Measure and correct Trajectory

Last Modified: October 9, 2001
Objective: To check the polarities of the correctors in the RTBT.

Description: The RTBT corrector polarities and strength are checked with beam by observation of the trajectory amplitude as a function of the corrector strength.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RTBT BPM

Software/Applications Required:  Trajectory Display and Analysis, Automated Corrector Check

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.3.5 Calibrate BPM Offsets/Iterate Trajectory

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.3 Measure and correct Trajectory

Last Modified: October 9, 2001
Objective: To calibrate the BPM Offsets.

Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RTBT BPM

Software/Applications Required:  BPM Offset Calibration

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.4.1 Commission Wire Scanners

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.4 RTBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To bring the RTBT wire scanners into operation.

Description: The profile measurement devices are commissioned, beginning at the target.  The beam profile nearest the target is measured and compared with expectations. 

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanners

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.4.2 Measure Emittance and Twiss parameters 

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.4 RTBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To obtain the emittance and twiss parameters in the RTBT.

Description: Profile measurements from the four-wire-scanner array are use to obtain the emittance and twiss parameters.  A complete set of profiles in the RTBT are obtained and compared with expectations.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanners

Software/Applications Required:  Wire Scanner Emittance and Twiss Parameter Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.4.1 Measure Dispersion

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.4 RTBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To measure the dispersion in the RTBT.

Description: Adjust the HEBT/Ring energy and measure the trajectory in the RTBT to obtain the dispersion.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RTBT BPM

Software/Applications Required:  Trajectory Display and Analysis, Dispersion Measurement

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.4.4 Correct Optics/Matching to Target

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.4 RTBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To correct the optics and matching to the target.

Description: The matching from the Ring to the RTBT is adjusted, if necessary, with the matching quadrupoles.  A transfer line optics model in which the measured twiss parameters are taken as input is used to calculate the matching quadrupole strengths required to yield the desired beam profile.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanners

Software/Applications Required:  Transport Line Optics Model, Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.4.5 Correct Trajectory to Target/Iterate

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.4 RTBT Optics Measurement/Correction

Last Modified: October 9, 2001
Objective: To correct the trajectory in the RTBT.

Description: After any optics corrections, the trajectory is corrected and the losses are re-optimized.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.5.1 Verify Upstream and Target Harps

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.5 Setup Machine Protection Systems

Last Modified: October 9, 2001
Objective: To verify the target Harp and upstream beam profiles.

Description: The target and upstream HARP profiles are measured and verified to fit the optics model.  Using the upstream profile measurements and the quadrupole strengths in the beam spreader region, the profile at the target is calculated and compared to that which is measured, in order to verify the MPS protection based on profiles and quadrupole current windows.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Target Harp, Upstream profile measuring devices

Software/Applications Required:  Harp Display and Analysis, Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.5.2 Verify Tcouple or SEM Target Monitor

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.5 Setup Machine Protection Systems

Last Modified: October 9, 2001
Objective: 
Description: 
Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  None

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.6.1 Measure Profiles at Target with PS Trips

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.6 Investigate Fault Scenarios

Last Modified: October 9, 2001
Objective: To obtain the beam profiles at the target for various power-supply failures

Description: Measure the target beam profile with various RTBT quadrupole power supplies shut off.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire Scanners

Software/Applications Required:  Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.6.2 Investigate Extraction Kicker Failures

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.6 Investigate Fault Scenarios

Last Modified: October 9, 2001
Objective: To explore extraction kicker failure scenarios.

Description: Measure the beam position on the target when each of the 14 kicker modules is shut off.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Wire scanners, Target Harp

Software/Applications Required:  Harp Display and Analysis, Wire Scanner Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.6.3 Investigate Injection Kicker Failures

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.6 Investigate Fault Scenarios

Last Modified: October 9, 2001
Objective: To explore injection kicker failures.

Description: Measure the beam losses and target profiles for various injection kicker failures as outlined in SNS-OPM.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BPM, Target Harp

Software/Applications Required:  Harp Display and Analysis, Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.7.1 Optimize Injection/Extraction/Losses

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.7 Transport 10^13 Protons/Pulse to Target

Last Modified: October 9, 2001
Objective:   To transport 1013 protons/pulse to the target.

Description: The pulse-length is then increased and injection painting conditions are optimized to deliver 1013 protons in a single pulse to the target. 

Priority: 1
Beam Requirements:  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.7.2 Optimize Collimators and BIG

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.7 Transport 10^13 Protons/Pulse to Target

Last Modified: October 9, 2001
Objective: To minimize losses for 1013 protons/pulse

Description: Losses in the HEBT, Ring and RTBT are minimized as outlined previously.   Adjustments are made to the ring collimators and the beam-in-gap cleaning to reduce losses.

Priority: 1
Beam Requirements: The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.8.1 Take 100 kW to Injection Dump

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.8 Deliver 100kW to the Target

Last Modified: October 9, 2001
Objective: To transport 100 kW to the injection dump.

Description: The full beam is taken initially to the injection dump by inserting a blank foil.  The Linac and HEBT conditions are tuned to minimize losses.  

Priority: 1
Beam Requirements:  Up to 100 kW beam power.

Diagnostics Required:  BLM

Software/Applications Required:  BLM Display

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.8.2  Verify Injection Dump Performance

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.8 Deliver 100kW to the Target

Last Modified: October 9, 2001
Objective: To verify proper operation of the injection dump at 100 kW.

Description: The performance of the injection dump at 100 kW is verified by observation of the dump cooling water inlet and outlet temperatures as the beam power is increased.  The radiation response of the dump caves is measured, and the bulk shielding of the dump and dump line are measured.

Priority: 1
Beam Requirements: 100 kW beam power

Diagnostics Required:  Injection Dump inlet and outlet water temperatures, dump radiation monitors

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.8.3 Check Electron Collector Heating and Position

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.8 Deliver 100kW to the Target

Last Modified: October 9, 2001
Objective: To check the stripped electron collector heating and position.

Description: The repetition rate is reduced, the injection foil inserted, and the repetition rate slowly increased while machine conditions are tuned to minimize the losses.  The stripped electron catcher position and heat load are checked.  

Priority: 1
Beam Requirements: 100 kW beam power

Diagnostics Required:  Electron Collector thermocouple

Software/Applications Required:  None

Supporting Computations: None
Estimated Time to Complete:  shifts

3.12.8.4 Verify Target Performance

Major Category: 3.12 RTBT to Target Commissioning

Sub Category: 3.12.8 Deliver 100kW to the Target

Last Modified: October 9, 2001
Objective: To verify target performance at 100 kW.

Description: The power is increased to deliver 100 kW to the target.  The target monitoring systems are checked and verified.

Priority: 1
Beam Requirements: 100 kW beam power 

Diagnostics Required:  Target diagnostic systems

Software/Applications Required:  Target Harp

Supporting Computations: None
Estimated Time to Complete:  shifts

3.13.1.1 Measure  Ring Orbit before and after  Magnet  Standardization

Major Category: 3.13 Operational Measurements

Sub Category: 3.13.1 Orbit and Trajectory Reproducibility

Last Modified: October 9, 2001
Objective: To measure the stability of the Ring orbit relative to magnet standardization

Description: The ring orbit is measured before and after a magnet standardization cycle.  

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Ring Orbit Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.13.1.2 Measure  HEBT Trajectory before and after Magnet Standardization

Major Category: 3.13 Operational Measurements

Sub Category: 3.13.1 Orbit and Trajectory Reproducibility

Last Modified: October 9, 2001
Objective: To measure the stability of the HEBT trajectory relative to magnet standardization

Description: The HEBT trajectory is measured before and after a magnet standardization cycle.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  HEBT BPM

Software/Applications Required:  Trajectory Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.13.1.3 Measure RTBT Trajectory and Target Position before and after Magnet Standardization 

Major Category: 3.13 Operational Measurements

Sub Category: 3.13.1 Orbit and Trajectory Reproducibility

Last Modified: October 9, 2001
Objective: To measure the stability of the RTBT trajectory and beam position at the target relative to magnet standardization.

Description: The RTBT trajectory and Target Harp beam position are measured before and after a magnet standardization cycle.   

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RTBT BPM and Target Harp

Software/Applications Required:  Trajectory Display and Analysis, Harp Display and Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.13.2.1 Measure Ring Tunes before and after Magnet Standardization

Major Category: 3.13 Operational Measurements

Sub Category: 3.13.2 Optics Reproducibility

Last Modified: October 9, 2001
Objective: To measure the stability of the Ring tunes relative to magnet standardization

Description: Measure the Ring tunes before and after magnet standardization.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune System

Software/Applications Required:  Tune System Analysis

Supporting Computations: None
Estimated Time to Complete:  shifts

3.13.2.2  Measure Chromaticity before and after Magnet Standardization

Major Category: 3.13 Operational Measurements

Sub Category: 3.13.2 Optics Reproducibility

Last Modified: October 9, 2001
Objective: To measure the stability of the chromaticity relative to magnet standardization.

Description: Measure the chromaticities before and after magnet standardization.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Tune Measurement System

Software/Applications Required:  Chromaticity Measurement

Supporting Computations: None
Estimated Time to Complete:  shifts

3.13.2.3 Measure Ring Lattice Functions before and after Magnet Standardization

Major Category: 3.13 Operational Measurements

Sub Category: 3.13.2 Optics Reproducibility

Last Modified: October 9, 2001
Objective: To measure the stability of the linear optics relative to magnet standardization.

Description:   Measure the linear optics before and after magnet standardization.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  Ring BPM

Software/Applications Required:  Linear Optics Measurement

Supporting Computations: None
Estimated Time to Complete:  shifts

3.13.3.1 Recovery From Kicker Failures

Major Category: 3.13 Operational Measurements

Sub Category: 3.13.3 Extraction Kicker

Last Modified: October 9, 2001
Objective: To investigate the recovery from the failure of an extraction kicker module.

Description: One kicker at a time is shut off, and the beam trajectory and position at the target is observed.  Adjacent kickers are adjusted to compensate, and a table is produced which provides the kicker configuration which recovers the beam position in the event of a failure.

Priority: 1
Beam Requirements: A beam of the minimum practical pulse length will be used.  The beam will be delivered on a “pulse-on-demand” basis.

Diagnostics Required:  RTBT BPM, Target Harp

Software/Applications Required:  Trajectory Analysis and Display, Harp Analysis and Display

Supporting Computations: None
Estimated Time to Complete: 2 shifts

