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Overview...

➢ g-2 and the experiments...

➢ Why LASERLASER Calibration System ?

➢ Structure and components of the calibration system.

➢ Source Monitors in details

➢ Naples’ DAQ : On-line and Off-line Monitoring

➢ Performance and stability
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g-2 and the experiments... 
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Theoretical Status
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g-2 Experiment @ BNL
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Earlier Experimental Results

Jegerlehner, Nyffeler, arXiv:0902.3360v1 [hep-ph]

ppm

Theory – Expt. 
Discrepancy

BNL Average
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g-2 Experiment @ FNAL : Goals

21x more stat.

Overall 4x
More precise



  8

Improvements over BNL

● More muons => more statistics (21x).
● Long decay channel => Less pion contamination.
● Electrostatic quadrupoles to focus the muon beam. 
● Segmented calorimeters (24 SiPM’s) => less pileup.
● Laser Calibration System (Italian) => long and 

short term stability.
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Schedule
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Why LASERLASER Calibration System ?
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● Mapping the short-term (700 mic. s) gain
– In-fill pulses

● Long term stability
– Out of fill pulses 
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Structure and Components of The 
Calibration System
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Laser Calibration System
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Monitoring DAQ

24 LMs connected to 24 
calorimeters

6 SMs monitoring 6 laser 
sources
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Laser Control System

 Synced with the clock, control and command  
   system (CCC).

 

 Programmable generation of in-fill/out-of-fill     
   pulses.

 Flight simulator : simulates a positron event.
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Source Monitors In Details
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6 source Monitors (SM) @ FNAL
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Test Stand @ NapoliNapoli



  19

Test Stand @ NapoliNapoli
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Naples’ DAQ : On-line and Off-line 
Monitoring
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Naples’ DAQ @ FNAL

● Source monitoring DAQ is collecting data 
continuously even when there is no external 
trigger or the laser signals (Collecting Americium).

● We have powerful softwares that can : 
– Decode both online and offline data
– Analyze both online and offline data
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Naples’ DAQ Monitoring @ FNAL
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Performance and Stability
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Data (July 1 – 4, 2017) Analysis
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A Sample of the AmericiumAmericium Data 
Collected Over The Vacation
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The First Wiggle Plot
June 2017
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Summary...
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● SM – BNL ~ 3.6 Sigma, FNAL aims for 21 times more statistics 
and will be 4 times more precise hence a 7.5 Sigma discrepancy 
(if central values stay fixed) is expected. 

● All the Source and Local Monitors are in place and collecting 
data since last March. Naples’ DAQ is collecting Americium 
data even when there’s no external trigger or Laser signal. 

● The DAQ, Decoding, Analysis and Online Monitoring 
softwares are ready and are currently in use.

● First muon data has already arrived and we have a wiggle plot.
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GRAZIEGRAZIE
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BACKUP SLIDES
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THEORY
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THEORY...
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ANOMALOUS MAGNETIC 
MOMENT
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Tree level 
contribution ( g = 2)

Loop contributions ( g – 2 =/= 0 )
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HEAVY VIRTUAL PARTICLES
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EXPERIMENTS
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EXPERIMENTS

Jegerlehner, Nyffeler, arXiv:0902.3360v1 [hep-ph]
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0
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g-2 Experiment Basics...



  44Jegerlehner, Nyffeler, arXiv:0902.3360v1 [hep-ph]



  45Jegerlehner, Nyffeler, arXiv:0902.3360v1 [hep-ph]
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FCCP 2017
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