1. Beam to 1D Dump
1.1. Beam to Pcup (2 shifts)
1.1.1. Establish tune beam to PCup
a. Steer beam to PCup per ATLis.
1.1.2. Beam diagnostics calibrations and measurements

a. Verify functionality of PCup readbacks (ItoV system and PicoAmp meter). 
b. Center beam on lenses MFH2I01 and MFB1I02.

c. Verify beam shapes and positions on viewers 2I01, 1I02, 1I03 and 1I04 are good.
d. Pulse mode structure on PCUP. 
e.  PCUP vs. HVPS current calibration (requires cw)
f. Check the polarity of the correctors MBH2I01, MBH2I02, MBH2I03, MBH1I02, MBH1I02, MBH1I04 and MBH1I05 and functionality of BPMs 1I02, 1I04 and 1I06.

g. Measure the beam size using IHA1I06.
h. 60Hz noise measurements (Riad)

i. 10. Helicity pick-up measurement (this is done in all regions of injector, i.e. to PCUP, to FC1, etc, but can be here) (Riad)

1.1.3. High Level Applications and configuration Finalization

a. Verify the QE measurement tool works.

b. Turn on the vertical Wien filter and set it to +/- 90 degrees. Turn it off after verifying it works. This is also to test the Wien Flipper software tool.

c. Verify the Gun switch tool works. (done)
d. Verify the injector steering script works.

e. Measure the Twiss parameters[1].

1.2. Beam to FCup#1 (3 shifts)
1.2.1. Establish tune beam to Fcup #1
a. Steer the beam to IPM0I02A.

b. Certify PSS kicker on A1 per PSS procedure.

c. Steer beam to Choppers.

d. Set up choppers with all three beam if they are available otherwise just set up with one beam[2].

e. Set up the Pre-buncher using chopper viewer 0I04[3].

f. Steer beam to FCup #1.
1.2.2. Beam diagnostics calibrations and measurements
a. Verify functionality of FCup#1 readbacks (ItoV system and PicoAmp meter).

b. Verify ItoV system works for Apertures A1 and A2 and center beam on A1 and A2.

c. Center beam on Lenses MFQ0I01, MFA0I03, MFD0I04, MFD0I04A, MFA0I05 and MFA0I06.
d. Check the beam shapes and positions on viewers 1I07, 0I01, 0I02 and 0I05. 
e. Check the polarity of the correctors MBH1I06, MBH0I01, MHD0I01A, MBH0I02, MBH0I02A, MBH0I03, MBH0I04, MBH0I04, and functionality of BPMs 0I02A, 0I02, 0I02A and 0I05.
f. 60Hz noise measurements (Riad).
g. 10. Helicity pick-up measurement (this is done in all regions of injector, i.e. to PCUP, to FC1, etc, but can be here) (Riad).
1.2.3. High Level Applications and configuration Finalization
a. Turn on the horizontal Wien filter and set it to +/- 45 degrees. Turn it off after verifying it works. This is also to test the Wien angle change software tool.

b. Verify the injector steering script tool.

c. Finalize the chopper setup.

d. Finalize the Pre-buncher setup.
e. Measure the Twiss parameters.

f. Send CW beam to FCup #1.

g. Raise CW beam current to the desired level.

h. Reduce the interceptions on A1, A2 and Master slit as necessary.

i. High current lifetime measurement to FC1.

1.3. Beam to 1D Dump (2 shifts)
1.3.1. Establish tune beam to the 1D Dump
a. Steer beam to 1D dump per ATLis
1.3.2. Beam diagnostics calibrations and measurements
a. Steer beam to the 1D dump with the Capture off.
b. Verify functionality of viewer 1D00 .

c. Verify functionality of harp 1D00 and measure the beam size.

d. Set up the Buncher[4].

e. Measure the beam energy[5] with the Capture off.

f. Set up the Capture[6].

g. Measure the beam energy with the Capture on.
h. Verify ItoV system and PicoAmp Meter works by checking inceptions on PCup, A1, A2, and Master slit, and FCup#1 readbacks. 
i. Check the polarity of corrector MAD1D00. 
j. 60Hz noise measurements (Riad)

k. 10. Helicity pick-up measurement (this is done in all regions of injector, i.e. to PCUP, to FC1, etc, but can be here) (Riad)

1.3.3. High Level Applications and configuration Finalization

a. Finalize the Buncher setup.

b. Finalize the Capture setup.

c. Finalize the energy.
d. Finalize the beam positions on the viewers and BPMs from the Gun to FCup#1.

2. Beam to FCup #2 
2.1. Beam to FCup#2 (3 shifts)
2.1.1. Establish tune beam to FCup #2
a. Steer beam to FCup #2 per ATLis.
2.1.2. Beam diagnostics calibrations and measurements
a. Verify functionality of FCup#2 readbacks (ItoV system and PicoAmp meter).

b. Check beam shapes and positions on viewers 0I06A, 0L01, 0L02 and 0L03. 
c. Center beam on lenses MFL0I07.

d. Quad center BPMs 0I07, 0L01, 0L02 and 0L03.
e. Calibrate PCUP vs. FC1 vs. FC2 vs. new BCM0L02 receiver

f. Check the polarity of the correctors MBH0I06, MBH0I06A, MAD0I07, MBH0I07A, MBH0L01, MBH0L01A, MBH0L02, MBH0L02A. MBH0L02B, MBH0L03, and functionality of BPMs 0I07, 0L01, 0L02 and 0L03.

g. Verify ItoV system works for Aperture A3 and A4 and center beam on A3 and A4.

h. Verify functionality of harp IHA0L03 and measure the beam size.

i. 60Hz noise measurements (Riad).
j. 10. Helicity pick-up measurement (this is done in all regions of injector, i.e. to PCUP, to FC1, etc, but can be here) (Riad).
k. Mu-metal added from 0L01 to 0L03 region. Evaluate if all correctors are still needed; maybe able to get rid of one or two of the Haimsons, i.e. a new and better orbit.
2.1.3. High Level Applications and configuration Finalization

a. Measure the Twiss parameters. (plan?)
b. Finalize beam orbits.

c. Send CW beam to FCup #2.

d. Raise the CW beam current to the desired level.

e. Reduce the interceptions on A3 and A4 as necessary.

2.2. Beam to 2D dump (4 shifts)
2.2.1. Establish tune beam to 2D Spectrometer Dump
a. Steer beam to 2D dump.

2.2.2. Beam diagnostics calibrations and measurements
a. Verify viewer 2D00 works.

b. Check functionality of BPM 2D001
2.2.3. High Level Applications and configuration Finalization

a. Check and correct the bunch length.

b. Crest the Quart Cryo module.

c. Measure the beam energy and set up the energy[7]. 
d. If the 5D line is restored, also measure the beam energy in 5D line.
2.3. Beam to Mott Line (2 shifts)
2.3.1. Establish tune beam to the Mott line

a. MeV Mott commissioning
2.3.2. Beam diagnostics calibrations and measurements

a. EGG will be re-commissioning the entire polarimeter, which can be done at any energy.  But, polarimetry in the future will be done at 5.0 MeV KE, thus needs a precision energy setup (able to move from 6.2 to 5.0 and vice versa reliably, and with understood optics).
2.3.3. High Level Applications and configuration Finalization

a. Mott setup software
3. Beam to the injector 4D Spectrometer

3.1. Beam Through RF 0L03 and 0L04 (7 shifts)
3.1.1. Thread beam through RF 0L03 and 0L04[8]
a. Turn on RF0L03 and make sure the RF phases and gradients are stable. RF0L04 will remain off during Run I (make sure 0L04 is de-tuned).
b. Thread beam through RF 0L03 and 0L04, and to BMP 0L10.
3.1.2. Beam diagnostics calibrations and measurements
a. Verify beam shapes and positions on viewers 0L04, 0L05 and 0L07 are good.
3.1.3. High Level Applications and configuration Finalization

a. Verify LEMi works
3.2. Beam to 4D Spectrometer Dump[9] (7 shift)
3.2.1. Establish beam to 4D dump

a. Steer beam to 4D dump

3.2.2. Beam diagnostics calibrations and measurements

a. Check functionality of BMP 4D00.
b. Verify harps 0L07 and 4D00 work and measure the beam size.
c. Phase RF 0L03 and 0L04 (if they are on).

d. Calibrate the gradients of RF 0L03 and 0L04.
e. Cross calibrate IHA4D00 and ITV4D00

f. Measure the beam energy[10].

g. Measure the bunch length using the back phase technique[13].
3.2.3. High Level Applications and configuration Finalization

a. Finalize the injector energy.
b. Send CW beam to 4D dump.

c. Raise the CW beam current to the desired level.

4. Beam to the injector Inline dump

4.1. Beam to the inline Dump (7 shift)
4.1.1. Establish Beam to the inline dump

a. Steer beam to the inline dump.

4.1.2. Beam diagnostics calibrations and measurements
a. Verify the beam shapes and positions on viewers 0L08, 0L10 and 0R05 are good.
b. Check the polarities of the 0L and 0R correctors and verify BPMs 0L08, 0L09, 0L10, 0R01, 0R02, 0R03, 0R04, 0R05, 0R06, 0R07 and 0R08 respond correctly. 
c. Calibrate the chicane dipoles[11].

d. Quad center BPMs 0L08, 0L09, 0L10, 0R01, 0R02, 0R03, 0R04, 0R05, 0R06, 0R07 and 0R08.

e. Optimize the aperture in the Chicane region. 
f. Measure the admittance with raytrace (Tiefenback).
4.1.3. High Level Applications and configuration Finalization

a.  None
4.2. Optics (2 shift)
4.2.1. Beam diagnostics calibrations and measurements
a. Run the Multiharp tool. (Joe would like to be involved)
b. Analyze the Multiharp data.
4.2.2. High Level Applications and configuration Finalization

a. Load in the optics data.
b. Finalize the beam positions.

c. Set up the skew quad using the 30 Hz[12].

4.3. Locks (0.5 shifts)
4.3.1. Orbit and Energy locks

a. Verify the settings for the locks.

b. Turn on the orbit and energy locks.

4.3.2. Beam diagnostics calibrations and measurements
a. Calibrate the locks.

b. Verify the locks work by inducing some position and energy perturbation.
4.3.3. High Level Applications and configuration Finalization

a. Leave the locks on.
4.4. CW beam to the Inline Dump (3 shift)
4.4.1. Establish CW beam to the inline dump 
a. Send a few uA CW beam to the inline dump.

b. Increase the CW beam current to the value specified in the PD shift plan.
c. Revisit the orbits, optics, aperture and dipole calibration in the Chicane region if CW beam triggers BLM trips.
4.4.2. Beam diagnostics calibrations and measurements 
a. Verify the injector SLM works.

b. Monitor the relative BPMs and the SLM for the stability of the beam for at least 30 minutes.
4.4.3. High Level Applications and configuration Finalization

a. Commission the injector SLM (since RF0L04 will be off for Run I we may have to wait until we can use RF0L04).
Note:
ATLises will be needed for steps.
The Injector Group will develop the following procedures:
1. New procedure for measurement of the Twiss parameters. (JB, Joe, Riad)
2. Revise the Chopper setup procedure. (AH)
3. New procedure for setting up the Pre-buncher. (RK)
4. Revise the Buncher setup procedure.(AH)
5. New procedure for measurement of energy at 1D dump. (YW)
6. Revise the Capture setup procedure. (AH)
7. New procedure for measurement of energy at 2D dump. (YW)
8. New procedure for commissioning new RF module 0L03 & 0L04. (All)
9. New procedure for commissioning 4D Spectrometer.(ALL)
10. New procedure for measurement of energy at 4D dump. (All)
11. New procedure for calibration of the Chicane dipoles. (MT)
12.  New procedure for Set up the skew quad using the 30 Hz. (YR)
13.  New procedure for Measurement of the bunch length using the back phase technique. (All)
Estimated time needed = 42.5 shifts = 14.2 days.

