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The goal of E989 is a x4 improvement over BNL
That’s 140 ppb.  100 ppb statistics; 70 ppb systematics 
for precession and field, each
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How to measure aμ?

1.1. Produce & inject polarized muons from pion beam

2.2. Kick the muon beam onto the ring closed orbit

3.3. muon γ=29.3 → vertical E-field focusing

4. Muon spin precession relative to
momentum in cyclotron is directly
proportional to aμ

Two quantities to measure to extract  Two quantities to measure to extract  aaμμ

~0

5. 5. muon  V-A decay → highest energy 
positron emitted with its momentum 
parallel to muon spin.

Look at the rate of the highest energy 
positron → ωa modulation:

→ Count e+ with Ee+ > Ethreshold
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Shimming status June 2016

~1400 ppm

~ 200 ppm

October 2015 June 2016

goal of 
~50 ppm

+/- 25 ppm                                +/- 3 ppm (goal < 1 ppm)

Oct 2015 June 2016



  



  



  



  

Straw tracker design:

● At 3 points around the ring, 8 modules per station, 128 straw per 
module.

● Low mass ~0.1Xo per station, non-magnetic, OK in vacuum.
● 5mm diameter, 12cm long straws. Mylar coated with Al+Au.
● 25μm gold-plated tungsten wires.
● High-gain Ar:Ethane gas.
● ±7.5º UV layers to give vertical resolution.

The main characteristics of the tracker detector are:

● Large azimuthal acceptance with low material (15μm Mylar).
● Measures stored muon profile and its time evolution.
● Addresses pile-up systematics, measure positron momentum.
● Detects lost muons escaping storage region.
● Measures vertical pitch of decay positrons → EDM measurement.
● Determines area of magnetic field map seen by the muons.
● Limits the size or radial and longitudinal magnetic fields.
● Makes an independent measurement of positron momentum.



  



  



  



  



  



  

         ROME  online data quality monitoring software

The Muon g-2 DAQ is based on MIDAS (Maximum Integrated Data 
Acquisition System), a modern general-purpose software package for event-
based data acquisition in small and medium scale physics experiments. 
Online data quality monitoring (DQM) software for the calorimeter 
prototype using the ROME (Root based Object oriented Midas Extension) 
framework has been developed and successfully used during test run at 
SLAC in April 2016. ROME is a framework generator for event based data 
analysis. In the ROME environment, the experimenter defines the analysis 
framework for his experiment in a very clear and compact way in a XML 
file. The Argus GUI extension of ROME was used to provide real time 
analysis and visualization of the data collected from a prototype calorimeter 
module.



  

A screenshot of the Argus DQM window with a live event display and several 
ROOT histograms of the calorimeter prototype basic parameters (energy, 
timing, data size etc).



  

Создание прототипа straw-трекера

  

Предложено использовать для трекера разработанную нами методику 
детекторов “катодных” строу. Это позволяет при сохранении загрузочной 
способности трекера использовать трубки диаметром 10 мм. 

Такие трубки обладают лучшими рабочими характеристиками, чем 
пятимиллиметровые трубки, и проще в изготовлении.  

При этом полученная точность определения продольной координаты, менее 
1 мм, сравнима с точностью радиальной. Радиальная координата измеряется 
стандартным методом по времени дрейфа. 

Общее количество трубок в одной станции трекера и каналов электроники 
уменьшается в четыре и два раза соответственно.



  

The tracking station prototype on a test stand at DLNP, JINR.
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MIDAS MIDAS AlarmAlarm System  System 
OverviewOverview
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When the alarm system is activated and an alarm 
condition is detected, alarm messages are sent by 
the system which appear as an alarm banner on 

the mhttpd status page, and as a message on any 
windows running odbedit clients. The alarm 

system is flexible and can be extensively 
customized for each experiment using the mhttpd 

Alarms Page or odbedit.

The alarm system is built-in and part of the main 
experiment scheduler. This means no separate 

task is necessary to benefit from the alarm 
system. Its setup and activation is done through 

the /Alarms ODB tree.
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Alarm system capabilities
● Alarm setting on any ODB variable against a threshold 

parameter

● Alarm triggered by evaluated condition 

● Selection of Alarm check frequency

● Selection of Alarm trigger frequency

● Customization alarm scheme: multiple choices of alarm 
type 

● Selection of alarm message destination (to system 
message log or to elog)

● Email or SMS alerts can be sent

● Alarm triggered when a Program is not running
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Alarm fired!



  

Development of PARAVIEW Event Display

A development of an online event display program based on PARAVIEW data analysis and 
visualization software is in progress.  The real time data from the detector will be transferred to a 
special server where the MIDAS data are converted on-the-fly to the ART format. ART is an 
event-processing framework for particle physics experiments developed and commonly used at 
FNAL. An ART analyzer module will reconstruct calorimeter hits and straw tube tracks and send 
the event geometrical data  to the  PARAVIEW event display application for live visualization.
A modern ZeroMQ distributed messaging library is used for communication between the MIDAS 
data acquisition system,  ART event-processing modules  and the PARAVIEW event display.

A PARAVIEW generated general view 
of the Muon g-2 magnet and vacuum 
chamber that will be used in the event 
display program.



  



  

JINR plans for further participation in Muon g-2 experiment

● PARAVIEW event display
Development and debugging of the event display code. Support of a dedicated MacPro server for 
the event display. Integration of the event display with “near line” analysis software.

● MIDAS Alarm system
Integration of all required alarms from different experiment subsystems into the central MIDAS 
DAQ. Testing and debugging of the new alarm system during engineering runs before data taking. 
Support of the alarm system during beam runs.

● MIDAS ODB support and interfacing
Development of new custom JavaScript web pages for the MIDAS ODB control. Special 
applications/scripts for checking ODB integrity and correcting possible errors in the data structures 
will be also developed.

● Participation in the test and data taking runs
Participation in final integration and testing of the full DAQ system during the 2017 test runs and 
in the data taking run shifts starting from 2017-2018. Expert support of the general MIDAS 
software during physical runs 2018-2020.



  



  



  

Inside the ring
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