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How to extract a beam size?

z(x,y) distribution is 
in a saturation here

1st approach: To fit projections*

Mean = 0.22(5) mm
Sigma = 4.54(9) mm
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Y

2nd approach: To fit shadows**

Mean = -4.64(3) mm

Mean = 0.11(4) mm

Mean = -4.71(3) mm
Sigma = 2.21(3) mmSigma = 2.22(4) mm

Sigma = 3.41(5) mm

We have 3 beam ‘cameras’ -> 3 images for every beam pulse

Camera positions:
Camera 
414

Camera 
454

Camera 
484

TARGET
BEAM

Shot from Camera 484
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similarly for Y.
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similarly for Y.
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corrected for the 
tilt of the screen

corrected for the 
tilt of the screen



Simple fitting function: Gaussian + ‘background’

Fitting algorithm (how to avoid gaps; how to choose initial value of the 
‘background’ term, etc…) was based on the analysis of the 15-20 randomly 
selected images (after this, completely ‘blind’ analysis -> no parameters tuning)

In total: 520 beam pulses* x 3 cameras x 2 projections = 3120 distributions have been fitted

Result: Table – ntuple (part of it shown below)

Fitting: Projections
Camera 
414

Camera 
454

Camera 
484

TARGET
BEAM

Camera 
414

Camera 
454

Camera 
484

Date
(ddmmyyyy)

Time
(hhmmss)

Xmean
(mm)

Xmean
(mm)

Ymean
(mm)

Ymean
(mm)

Sigmax
(mm)

Sigmax
(mm)

Sigmay
(mm)
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…………
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…………
…………
…………
…………
…………
…………
…………
…………

This will be used to reconstruct the Run number and to attach this table to the ‘global’ table 
with experimental results.

This will be used to recognize a shot with the ‘suspicious’ fitting result and to fit it ‘manually’.

* Period: 23 Oct 2007 – 11 Nov 2007



Fitting: Projections Distributions of the Gaussian means

Xmean (mm) Xmean (mm) Xmean (mm)

Ymean (mm) Ymean (mm) Ymean (mm)
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These distributions 
could be used for 

projections vs shadows 
cross-checking



Fitting: Projections Distributions of the Gaussian sigmas

σσσσx (mm)
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σσσσx (mm) σσσσx (mm)

σσσσy (mm) σσσσy (mm) σσσσy (mm)

-Suspicious results
(empty shots, beam 
on the edge of the 
‘visible field’, etc…)

Find the corresponding 
event in the table 
(Slide 3) and fit it 
manually (if possible)

454 484

TARGET

BEAM

414



Fitting: Projections Distributions of the ratios of the Gaussian sigmas
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Looks reasonable
Shows collimation of 

the beam when 
travelling from 

Camera_414 position 
towards the target

These distributions 
could be used for 

projections vs shadows 
cross-checking



Fitting: Projections Distributions of the ratios of the Gaussian sigmas
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When discussed possible results of this analysis a month ago 
at Oxford, the conclusion was that it will be a very good 
progress if we are able to obtain the ratios shown here.

But, maybe the fitting of the ‘shadows’ will give us a better 
estimate of the beam size. So the next steps are:
- repeat procedure for the ‘shadows’;
- compare two sets of the results;
- discuss the results at one of the following MERIT 
meetings and decide which approach should be used;
- attach the corresponding beam-spot datafile to the 
‘global’ MERIT datafile and start analysis using integrated 
data.


