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bumps and includes the estimated accuracies of the bump, ±0.5mm and the electron scanner measurement, ±0.5mm. 
It shows that the electron scanner is, at worst, off by about 
15% horizontal and 10% vertical. The tables also show 
that for both planes the electron scanner must negate its 
direction to match with the BPM measurements. 

Table 1: Results of Bumps in the Horizontal Orbit 

Bump 
(mm) 

ELS Pos 
(mm) 

Difference 
(mm) 

Error 

- 7.0 66.7 +7.3 4% 
0.0 59.4 0.0 NA 
+ 3.4 55.6 -3.8 10% 
Total Move 

(mm) 
ELS Pos 

(mm) 
Difference 

(mm) 
Error 

10.4±0.5  11.1±0.5 6±9 % 
 

Table 2: Results of Bumps in the Vertical Orbit 

Bump 
(mm) 

ELS Pos 
(mm) 

Difference 
(mm) 

Error 

- 5.0 68.2 +5.2 4% 

0.0 63.4 0.0 NA 
+ 8.0 55.3 -8.1 2% 
Total Move 

(mm) 
ELS Pos 

(mm) 
Difference 

(mm) 
Error 

13.0±0.5  13.3±0.5 2±8%  
 

SUMMARY 
Additional improvements have been made to the 

operation of the electron scanner. Magnetic shielding has 
improved the ease of the setup. The analysis can now 
recover the profile despite the fact that the scan is not a 
straight line. The comparison with profiles in the RTBT 
and the comparison with the ring BPMs show that the 
electron scanner profiles obtained are reasonable. Further 
studies of the ring beta-functions are needed to confirm 
the correctness of the electron scanner profiles.  

The capability to measure profiles of individual 20 nsec 
slices of beam anywhere along the 1 msec accumulation 
cycle is unique among the SNS diagnostic 
instrumentation. 

FUTURE 
To fully integrate the electron scanner into the 

accelerator operations, the setup and analysis must be 
fully automated. With the improvements made, we are 
now in the position to do just that. Work is in progress to 
automatically populate the initial estimates for the fitting 
routines. A table for all electron scanner magnet settings 
and accelerating voltage versus the proton beam charge 
will be created to automate the setup.  

We plan to investigate the electron scanner’s position 
jitter of 1mm peak-to-peak as well as install a lower jitter 
timing card to provide very repeatable measurements. In 
the long term we are looking to modify the vacuum 
chamber to widen the aperture and are investigating to use 
of electron scanners for tomography of the proton beam. 
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