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Goal: Investigation of 400 MeV LINAC beam current  intensity on the beam 
transverse beam emittance at injection in to the Booster.
Procedure: 
1. Change the LINAC beam current at source. This is accomplished by 

changing the settings on defocusing the solenoid. We managed to get 
two sets of LINAC beam current: 20 mA and 25mA

2. Measure the beam size at various locations in the 400 MeV beam line, 
downstream of the LINAC

3. 12 Booster turn beam for all measurements  

http://www-ad.fnal.gov/proton/PIP/PIP_index.html
http://www-ad.fnal.gov/proton/PIP/PIP_index.html


LINAC Beam = 20mA: H-Beam Size 
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1) Gaussian fit to the data
2) RMSW with background 

from Gaussian fit
3) Area from Gaussian fit ~ 

Beam Intensity 

http://www-ad.fnal.gov/proton/PIP/PIP_index.html


LINAC Beam = 20mA: V-Beam Size 

07/17/2017 Chandra Bhat 3

http://www-ad.fnal.gov/proton/PIP/PIP_index.html


LINAC Beam = 25mA: H-Beam Size 
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http://www-ad.fnal.gov/proton/PIP/PIP_index.html


LINAC Beam = 25mA: V-Beam Size 
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http://www-ad.fnal.gov/proton/PIP/PIP_index.html


LINAC Beam = 25mA: MW10-H
-Beam Size (Error Analysis) 
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http://www-ad.fnal.gov/proton/PIP/PIP_index.html


Horizontal Beam Sizes
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=2% 

http://www-ad.fnal.gov/proton/PIP/PIP_index.html


Vertical Beam Sizes
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=2%

http://www-ad.fnal.gov/proton/PIP/PIP_index.html


Conclusions

 The standard deviation is about 0.9% for the 
Gaussian  and ~2% for the rmsw value from 
the data for the same wire.  This gives a 
measure on the statistical error on the 
measured beam sizes

 The beam  for 25mA LINAC beam is  
systematically larger by >4% than that for 
20mA LINAC beam. Emittance Analysis is in 
progress. (Notice that the emittance scales as  
2 )
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http://www-ad.fnal.gov/proton/PIP/PIP_index.html

