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Momentum distribution measurement with  a 78Kr beam 

• Global fit: Modification of Elaine’s file

• Initial plots

• Minimization results

• Width of momentum distributions

• What settings should be used for qualitative predictions in the proton-rich region? 

• Physics motivation : why is velocity difference between proton- and neutron-rich regions?

• What is real Energy ?

• Previous experiments and analysis

• A1900 optics discussion: Segment #0

• Dipole effective lengths measurement 

• History: Misalignment or initial beam spot shift?
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Global fit: Modification of Elaine’s file

• Global parameters

• Table of linked local 

results

• Fitting procedure

• Analysis of results

• Plots

Isotope #1

Isotope #2

Isotope #N

Database:

• LISE++ calculation results

• ….……….

Sheets

Allows to

• Perform global fit with different sheets

• Decrease probabilities typos and copy-paste

• Easy and safe change of parameter values 

• Easy re-connection with a new (updated) database
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Isotope momentum distribution analysis

LISE opt lines correspond to the convolution model (default settings) and Ebeam=150 Mev/u

76Kr

72Se

69As

74Kr

68Ge

66Ga

66Ge

64Ga

64Zn
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Preliminary results from Elain’s analysis

Pay attention on the non-

zero free coefficient of 

the linear trend

Centers of Gaussian distributions

obtain from minimization of

experimental distribution were

used to plot <p||> (DJM) values
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Experimental deduced velocities with default settings 

DJM_coef = 8 E_beam = 150 MeV/u Thick = 374.506 mg/cm2 

Labels are atomic numbers of isotopes
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Experimental deduced velocities: target thickness variation

DJM_coef
E_beam, 

MeV/u 

Thick,

mg/cm2 

Initial 

After minimization

Minimization 

target value

11.31 150 374.5 8

2.1 150 394.5 8

It’s very large deviation for 

target thickness!
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Experimental deduced velocities: target thickness variation 2

DJM_coef
E_beam, 

MeV/u 

Thick,

mg/cm2 

Initial 

After minimization

Minimization 

target value

11.31 150 374.5 8

0.95 150 386.5 10.4
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Experimental deduced velocities: beam energy variation

DJM_coef
E_beam, 

MeV/u 

Thick,

mg/cm2 

Initial 

After minimization

Minimization 

target value

11.31 150 374.5 8

0.7961 149.014 374.5 10.0131
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Experimental deduced velocities: Final 

DJM_coef

E_beam, 

MeV/u 

Thick,

mg/cm2 

149.014

374.5

10.0131

• Errors are coming from 

comparison with analysis 

by asymmetric normal 

distributions

• Includes edge points not-

used in the minimization

Final file :  http://lise.nscl.msu.edu/paper/velocity/71Se_Ratescan_2019_v7_sym.xlsx

http://lise.nscl.msu.edu/paper/velocity/71Se_Ratescan_2019_v7_sym.xlsx
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Deduced width of momentum distributions

83 MeV/c

• Errors are coming from comparison with analysis by asymmetric normal distributions

• Initial beam emittance (Gaussian), energy straggling (Gaussian), energy loss difference (Rectangle) were 

used in de-convolution of observed momentum distributions
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What settings should be used for qualitative predictions in the proton-rich region? 

1. Use energy of 149 MeV/u instead 150 MeV/u in the case of 

a 78Kr beam (or 2nd and 3rd dipole Brho values obtained with the 

effective dipole length measurements)

2.
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Physics motivation

Our experiments in the Neutron-rich region
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E9016:  82Se – target thickness scanning  139 MeV/u!

delta0 delta2

???

???
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Chronology of Brho value ratios

No changes for this period (2006-2019)
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78Kr : 150 or  149 MeV/u?

Effective dipole length 

calibration

Effective dipole length 

calibration

Barney

Barney

Quad Fudging factors are correlated to 

deviations with Brho dipole values 

obtained from the effective dipole length
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A1900 optics discussion: Segment #0

http://lise.nscl.msu.edu/paper/velocity/2019_05_09_Segment0.pdf

http://lise.nscl.msu.edu/paper/velocity/2019_05_09_Segment0.pdf
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Dipole effective lengths measurement 

http://lise.nscl.msu.edu/paper/2011/2011_07_effective_values.pdf

http://lise.nscl.msu.edu/paper/2011/2011_07_effective_values.pdf
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History: Misalignment or initial beam spot shift?

08/07/2013

lise.nscl.msu.edu/9_6/Edipole/9_6_117.pdf#page=23

lise.nscl.msu.edu/9_6/Edipole/9_6_117.pdf#page=23

