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• Goal Reminder
• Resources

– Personnel
– Safety
– Training

• Run Schedule
– AD Plan
– Commissioning Milestones
– Systematics
– Steady State Running

Outline
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• FY18 Goal: 3x-5x BNL statistics (Up to ¼ of the planned 4x1020 POT)

FY18 Run Goals
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Total Experiment: 
~20-27 months at 
full operational 
beam power to 
reach 4x1020 POT



Operations Org Chart 
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Local	Personnel
>50%	Local,	will	have	
additional	on-site	experts
Postdocs

This	chart	identifies	the	management	
structure	responsible	for	maintaining	
the	safe	and	functional	operation	of	
the	experimental	components,	and	
their	ability	to	produce	and	store	
data.

Color	code



Ring Ops (Nguyen+Crnkovic)
– Magnet (5): 

• Allspach
• Chappa
• Sanders
• Markley
• Overhage

– Inflector (3)
• Badgley
• Nguyen
• Chappa

– Kicker (3)
• Stoughton
• Schreckenberger
• Stapleton

– Quads (3)
• Crnkovic
• Herrod
• Wu

On-Site/Local On-Call Expert List

10/2/2017 Kiburg, Kaspar | FY18 Run Plan5

Field Ops (Flay + Hong)
– Trolley (3)

• Hong
• Grange
• Winter

– Plunging Probe (1)
• Flay

– Fixed Probes (2)
• George
• Hong

– Surface Coils (2)
• Kiburg
• Chappa

– Fluxgates (0)
– Calibration Probes (1)

• Flay

Detector Ops (Price+Mott)
– Calorimeter (1)

• Rotating UW person 
organized by 
Hempstead

– WFD5+CCC (2)
• Sweigart
• Labe

– Laser (1)
• Rotating INFN person 

organized by Incagli
– Trackers (4)

• Price
• Lukicov
• Lancaster
• Mott

– Auxiliary (1)
• Kaspar

– Slow Controls (1)
• Eads

DAQ Ops (Gohn+Chislett)
– Fast DAQ 

• Gohn
• Han

– DQM (0)
– Field DAQ (2)

• Hong
• Flay

– Tracker DAQ (3)
• Chislett
• Lancaster
• Lukicov

– Laser Hut (1)
• Driutti

Org	Chart	Personnel	Bolded
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Example	from	June	2017	on	Shifter	Wiki



• Required FNAL training
• Organized on internal website

• Large shifter pool from June run
• Expanding to full collab

• Bi-monthly review of upcoming 
shifters training
– (4 week look-ahead)

• Rad worker training concurrent with 
November collaboration meeting

Safety and Training
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• Active experimenters have a minimum shift requirement (138 people)
• Shifts for Oct 16th 2017 à Feb 28th 2018 have been filled. 
• Shift sign-up for Mar -- Jul 2018 opens Jan 8 2018

Muon g-2 Shift Personnel
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• Training	distributed	prior	to	shifts
• Shadow	current	shifters	day	before	first	shift
• Staggered	shifts	(A	vs	B)	à Experienced	person	helps	guide	first	shift



• Maintain a shifter wiki with responsibilities

Experiment-specific Training
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Shifter	Wiki



• Visual examples of systems to monitor
• Will generate periodic snapshots of these pages for shifter comparisons

Experiment-specific Training
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Shifter	Wiki



• Shift checklists integrated with the elog during spring run

Experiment-specific Training
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Shifter	Wiki Elog Form Elog Form

• Forms under 
development:
– Shifter bug 

report
– Run co 

feedback



Experiment-specific Training
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• Documentation updated during shutdown
• Workshop to review by system experts
• Revision and distribution to collaboration: Oct 9

Shifter	Wiki



AD-Timeline
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• Run planning has two distinct phases
– Oct-Jan: Re-commission systems & characterize beam 
– Feb-Jul: Steady State

See M. Convery



• We have developed a plan in accordance 
with the accelerator schedule
– week of Oct 23: upstream accelerators turn on
– week of Oct 30: establish beam to Muon 

Campus

• Oct 16: 24/7 Shift coverage begins
– Re-integrate systems à shifters monitor
– Laser calibration of calos (no beam)
– Break vacuum
– Reinstall fiber harps, fixed probe multiplexors

Commissioning Running: Oct Nov Dec Jan
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• Oct 23: Shutdown ends
– Laser calibration / DAQ tests
– Final reinstallation of in-vacuum equipment 

(trolley/plunging probe
– Establish full field measurement (calibrated trolley + 

plunging probe in storage ring)
– Interlock hall by end of week

• Oct 30: Commence establishing beam M5 line
– Integration of IBMS into the DAQ
– Establish storage ring vacuum
– Integration of our beam monitoring tools with the AD 

beam delivery tools.
– Investigation and understanding of the injection 

handoff at the storage ring interface
– Establish beam to ring



• AD Plan
– weeks of Nov 6&13: DAY/EVE work on 

Delivery Ring orbits and proton removal, OWL 
low-rate mixed beam (100:1 protons to muons) 
to experiment if desired

– week of Nov 20 & 27: DAY/EVE work on 
Delivery Ring orbits, proton removal, and 
increasing rep rate, OWL low-intensity muon 
beam to experiment if desired

• Nov 6 - Nov 28, 2017 [Day/EVE]: 
– Controlled access as needed
– Laser calibration prior to beam
– Periodic trolley runs. Evaluate field stability, 

Improve uniformity with surface coils. 
– Establish baseline operating conditions for 

pulsed systems

Commissioning Running: Oct Nov Dec Jan
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• OWL 
– Establish storage rates vs injection parameters:

• Quad high voltage, quad scraping voltage
• Kicker HV, Kicker timing
• Inflector current 
• M5 line magnet settings w/ storage ring current 

– Measure average Bradial with beam and offset via 
surface coils (center distribution vertically)

– Install Gate Valves and cryo pumps as available, 
continue to upgrade SRV pumping systems 
• Scheduled to occur mid November
• Install opportunistically during the early morning shift 

prior to daily Delivery Ring work (EVE+OWL shift)



• AD Plan
– Dec: muon beam to experiment while working 

on rep rate and efficiency

• Dec 2017
– Repeat regular injection scans
– Each shift: kicker timing scans as nature 

of delivered beam evolves
– Establish beam profile and CBO 

amplitude via the tracker system
– Establishing storage sensitivity to beam 

steering
– Quantifying beam losses systematically 

via to the collimator program

Commissioning Running: Oct Nov Dec Jan
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• Continuation 
– Laser calibration of the calorimeter 

energy scale interleaved with beam
– Weekly fiber harps

• Recalibrate as rate increases
• Re-characterize the beam

– Full Analysis chain recommissioning at 
nominal rate

– Turn Blinding On



• AD Plan
– Jan: muon beam to experiment 

• Jan 2018
– Cross calibration of beam dynamics 

parameters utilizing trackers and fiber 
harps

– Periodic rescans of key injection 
parameters to characterize stability

– Regular (weekly) fiber harp calibrations 
as the beam delivery rare increases

– Regular (3x weekly) field measurements
– Full detector operation

Commissioning Running: Oct Nov Dec Jan
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• Continuation 
– Full pulsed system operation
– Establish operating points

• Demonstrate long-term stability 
• Demonstrate reproducibility
• Perform week-long stability studies at 

proposed operating conditions



• Trolley runs every 2 days. Pseudorandom timing
– Balance trolley runs -- ability to interpolate field between runs -- with muon statistics

• Periodic systematic measurements. Commissioning already explores parameter space
• Fiber harp calibrations, in-situ measurements of beam profiles vs time
• CBO Amplitude studies (kicker HV)
• Run high-n and low-n quad points
• Muon Losses studies based on algorithm progress
• Storage Efficiencies
• Radial Field (vertical offsets)

• Monthly maintenance (targeting planned accelerator maintenance days)
– Cryo systems
– Magnet cycles
– Bookended by trolley runs

• Focus on efficient accumulation of 1e20 POT statistics

Steady-State Running: Feb-Jul
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Q3: Is there a well-understood run plan for FY18, consistent with accelerator 
schedule and performance? Have adequate resources from the laboratory and the 
collaboration been identified for an efficient and safe running of the experiment and 
for maintenance of the detector, and is it clear who is responsible for what? 

• Resources from the laboratory and the collaboration have been identified for the efficient and 
safe running of the experiment and for the maintenance of the detectors. The org chart clearly 
describes the personnel responsible for maintaining each system.

• We have a plan for FY18 that is consistent with the accelerator’s commissioning plans.

Summary
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