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Outline

• Longitudinal beam diagnostics at SNS linac

• Use of longitudinal measurements:
− Linac systems troubleshooting
− Model and linac tuning validation
− Beam charachterization

• Longitudinal tail measurement capability
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Longitudinal beam profile diagnostics in SNS LINAC
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Laser Profile Monitor in SNS MEBT 
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Longitudinal beam profile measurements in 
SNS MEBT
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Bunch Shape Monitor (INR development)
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Longitudinal beam profile in SNS CCL1
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BSM installed in SNS CCL1
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Beam tuning troubleshooting examples ( I )
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Beam tuning troubleshooting examples ( II )

Improper setting of the MEBT rebuncher phase caused longitudinal tail 
resulting in puzzling losses in the HEBT.  
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Validation of beam simulation
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Measurement of longitudinal Twiss parameters 
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Longitudinal tail measurement
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Suppression of stripped electrons contribution 
using energy selection in the magnetic field

1.0E-06

1.0E-05

1.0E-04

1.0E-03

1.0E-02

1.0E-01

1.0E+00

100 120 140 160 180 200 220 240 260 280 300
Phase, deg (805 MHz)

R
el

at
iv

e 
un

its

10.0 keV

10.7 keV

11.5 keV

11.8 keV

12.6 keV

13.4 keV

14.2 keV



OAK RIDGE NATIONAL LABORATORY
U. S. DEPARTMENT OF ENERGY

15

Conclusions
• Have a good set of longitudinal profile diagnostics

• Would like to add more at higher energy

• Beam Shape Monitors are very useful for 
− General linac troubleshooting
− Model and tuning validation
− Twiss parameters measurements

• Addition of energy selecting magnet allows measuring low level 
longitudinal tails in negative hydrogen ions beam

Observe beam losses in HEBT, which we believe are caused by 
longitudinal tails – good reason for further study
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