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Stato dell’esperimento e attivita’ gruppo Italiano



• Status of the experiment
• Italian activity 
• Richiesta SJ 2019
• Conclusioni
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Accelerator Performance
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<Rfill>~13Hz (Rmax~100Hz)
Nµ/fill (TDR)~ 104

Nµ/sec(TDR)~ 1.3x105



Injection / storage
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Rfill~13Hz
Nµ/fill (TDR)~ 104

Nµ/sec(TDR)~ 1.3x105

Ne+ E>1.8 GeV/fill (TDR)~ 103
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Run-1
CommissioningRun-0

Commissioning

Run-1
PHYSICS
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Commissioning : Jun 2017 – Mar 2018

5 orders of magnitude improvement in muon flux
TDR envisaged 200 days of commissioning (June-17, Nov-17 à Mar-18)
Still a factor 2 less than TDR
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Run-1 (Apr-Jul 2018)
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Raw data: x2 BNL but several different 
quad/kicker settings.
Resulted in 7 datasets with approx. x1.4 
BNL.
Run 1 analysis underway. Total  error
(stat+syst) expected ~ 0.4 ppm
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Run-1
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On average 35% of e+/fill postulated in the TDR (1,100 e+/fill)
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Run-1 to Run-2
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Run-1 issues affecting integrated stats (& systematics/ease of analysis)

- kick was too low
- kicker had significant downtime
- quad sparks 
- magnet downtime due to cryo issues

Such that fraction of days with > 100M e+ (TDR: 800M) was 57%.

The run-1/2 shutdown work aimed to address these issues
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CTAG=#e+ con E>1.8 GeV ~108 ~1% BNL (1010 e+)
Stat E989=2x1011 e+ (con E>1.8 GeV)



RUN2
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• Oct-19: Magnet field incident: an iron brick was
pulled into the magnet gap 

• Oct-20 : Work Pause
• Nov-13 : HPI Report
• Nov-14 : MC1 Access resumed
• Nov-27 : MC1 High Bay Access resumed
• Dec-28 : Resumed kicker/quad work
• Jan-28 : Magnet turned on
• Feb/March: Commissioning/Beam tuning
• March: start of production run
• July 7: end of production run

Resumption of shutdown work delayed by ~4 months

Oct-19

July 2, 2019 Graziano Venanzoni



Improved role articulation

10

Run-2 aim: 
Double Run-1 dataset 
à x 3.3 BNL (raw)
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RUN-2 (April-July 2019)
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– Magnetic field uniformity about 2x better
• Run 2 in progress
– Currently collected ~2x the statistics of 
E821
– Improved stability of run conditions (1 
working point)

Almost doubled the statistics at 1 working point

5/14 Cycle (5 days beam on; 9d beam 
off) due to Laboratory budget saving 
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Field Performance
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More uniform and stable than Run-1

RMS Dipole=13.8 ppm (Run-2), 16.3 ppm (Run-1)

Insulation added has reduced temperature dependence
RUN2 RUN1
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Field Performance
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Run-2

Run-1
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Run-1 to Run-2
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Cryo : expected downtime now 2.5 days/month on average.

Kicker running at 142 kV.  Run-1 average was 125 kV. Aim : 165 kV.
Ran briefly at 160 kV.

July 2, 2019 Graziano Venanzoni



Run-1 to Run-2
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Combined uptime of kicker/quads is now 91%.
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e+ / fill
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from DQM

Run-2: 1.35 x Run-1

This despite a 19% reduction in
intensity due to running the Li
lens with 10% lower current

July 2, 2019 Graziano Venanzoni

~5% BNL/day



Expectations vs Reality
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TDR Run-2

g-2 systems 0.9 0.77
0.92 (DAQ), 0.91 (kicker/quad), 0.92 (cryo)

MI Cycles 1.4 vs 1.33 sec 0.95 

Trolley Runs 0.94 0.94

Testbeam Users 0.91
Accelerator uptime 0.85 0.80
TOTAL 0.72 0.5

TDR expectation: 1,100 e+/fill and 72% uptime à 800M/day

Predicted Run-2 : x0.49 (e+/fill) and x0.69 (uptime) à 270M/day

Run-2 actual : 274M/day (3.2% BNL/day). Run-2 peak:  5.6% BNL/day
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Downtime sources: g-2 systems, accelerator, cryo, g-2 trolley runs



Run-3/4 extrapolation with 3.7% BNL
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We have to start on Oct-1 !!

Run-4

Run-3
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Attivita’ gruppo Italiano (da Ottobre 2018)

• Hardware:
• Riparazione/Messa a punto del 

Sistema laser (SM, LM, DQM, 
etc…) per RUN2

• Mantenimento Sistema RUN2
• Software:

• Correzioni di Guadagno (ST, IFG)
• Problema Sagging SM

• Analisi dati:
• Analisi omega_a RUN1

• Physics Week Elba (Maggio 2019)
• Sottomissione articolo sul Sistema di  

calibrazione laser a JINST
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Lavoro Hardware

• Cambiata una scheda SM che 

dava un problema con un PD

• Installati 24 PMT e il Crate di 

Napoli del secondo LM

• Rimpiazzata la connessione 

CCC-scheda laser con cavo 

ottico

• Moltissimi Run ST/LT Doppio 

impulso

• Aggiornato il Monitoring/Slow 

Control

• Test asincroni  
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Laser Slow Control
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Stability of SM
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Software fluttuazioni di guadagno















IN-FILL and OUT-OF-Fill Gain corrections
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Review paper (33p) on Laser Calibration system submitted in 
June ! 



Physics Week a L’Elba



Raffreddamento Laser Hut

• A giugno: Temperatura nella LH ~35oC 
• Temperatura consigliata ~ 25oC  à Problema con l’allineamento e performance del 

Sistema laser. Particolarmente importante per il Run 3
• Il raffreddamento della LH deve essere visto all’interno del raffreddamento della sala
• Attivita’ prevista per lo shutdown estivo. Costo ~ 15k$ (da finalizzare con gli ingegneri

di Fermilab)
• Richiesta sblocco SJ apparati 2019



Breaking news (2/7/19)
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Abbiamo 2 teste laser riserva…probabilmente necessario comprare una-due
teste aggiuntive



Conclusioni
• Dopo un inzio problematico che ha portato a 4 mesi di 

ritardo Run2 in chiusura. ~ 2BNL presi con un unico 
punto di lavoro

• Analisi RUN1 in corso. Risultato atteso per la fine 
dell’anno

• Attivita’ Gruppo Italiano molto intensa non solo sull’HW 
ma anche sul software/analisi dati.

• Lavoro estivo «minimale» (piccole modifiche al setup)
• Run 3 atteso per Ottobre
• Si spera di portare la statistica > x10BNL
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Muon g-2

THE END
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SPARES



TDR Numbers

Chris Polly, Wayne State Colloquium, 8 
September 2016
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• 1.6 x 1011 good decay positrons (E>1.8GeV, t>30µs) for 22 BNL statistics (7x109) 
• Needs  1.5 x 108 fills (=7 months) 
à 3BNL/month; ~103 e+/fill;  104 µ/fill



Beam structure

• 16 fill in 1.4 sec à 12Hz fill rate
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ESH
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Two new training courses : MC1-HB, MC1-MR
Improved work planning / oversight.



TDR vs Run-1 vs Run-2
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Downtime sources: g-2 systems, accelerator, cryo, g-2 trolley runs

TDR Uptime: x0.9 g-2 systems, x0.85 accelerator, x0.94 trolley

TDR Run-1 Run-2
Mean e+/fill 1100 400 539

Total # days prodn. 
running 200 106 38--->60

e+/day/avg 800M 181M 274M

e+/day/max 430M 483M

Uptime 72% 50% 62%



We have a reduced per fill intensity wrt TDR
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e+/fill Effect Factor
TDR 1100

Wedges 1.06

Li Lens 0.81

Kick (142 vs 155 kV) 0.84

Quads (18 vs 28 kV) 0.92

Actual beamline apertures 0.8

TOTAL 0.53
RUN-2 Predicted 582

RUN-2 Actual 539 +/- 58*

*includes systematic runs where rate was lower.



e+ / day
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Run-2: 1.52 x Run-1 per day

When accelerator down for
more than 8 hours

3-5% BNL/day
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Run-3/4 extrapolation with 3.7% BNL
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This is with trolley run every 3 days. Likely needs to be x2 this.

We have to start on Oct-1 !!

Run-4

Run-3

Run-2 average 3.2% per day.

Accelerator uptime: 80% à 85% (TDR) 
[90% without O/T…]
Wedges: 1.06 à 1.15 
à 3.7%

Uptime: 0.91 (DAQ) x 0.91 
(kicker/quads) x 0.92 (cryo)
-- this may improve …
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Not assumed: 
- new inflector (x1.4)
- higher kick/quads (x1.1)

- faster switching PS (mitigates testbeam) : 
(x1.05)


