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LISE++ Version 9.10.209 

from 11/19/2015

48Ca(219Mev) + PbS(0.406mg/cm2) 48Ca(216Mev) + PbS(0.35mg/cm2)

11/19/15 11/24/15

1. Dubna’s ray table

2. How to use a rays table in LISE++

3. Results

4. Disagreements

• Beam emittance. What is the real beam emittance?

• Energy loss ?

• Distribution after neutron emission

• Rutherford scattering : is it so important in this case??

5. “Today solution” – simple solution for distributions

6. Comparison of LISE MC, LISE distribution, Dubna distributions

• Energy

• Brho

• Angular



Ray table
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Initial

Final for LISE++

SHELS particles v2.inrays file is attached to the e-mail



How to use an input  ray table? 
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lise.nscl.msu.edu/9_6/9_6_23.pdf#page=10

lise.nscl.msu.edu/9_6/9_6_23.pdf#page=10


Results with the ray table
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SHELSeff_All_v1_NewSet.lpp The File is attached to the e-mail

Transmission 54.5%



Results with the ray table
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SHELSeff_All_v1_NewSet.lpp
The File is attached to the e-mail

where 

transmission 

lost?

X



Results with the ray table
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SHELSeff_All_v1_NewSet.lpp
The File is attached to the e-mail

where 

transmission 

lost?

Y



Where are disagreements?
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• Beam emittance. What is the real beam emittance?

• Energy loss ?   (very different <E> and FWHM)

• Distribution after neutron emission (angular distribution shape, width) ?

• Rutherford scattering : is it so important in this case??



SHELS:  WHAT IS BEAM EMITTANCE?????

OT, 11/24/15, East Lansing 8

It has been used  

in LISE++ files

Dubna’s ray table

It is the ellipse by  5x5 mm!!



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2)

Components Shape

Evaporation (E) = 2.9e-3 (7.2e-3) MeV/u Gaussian

or 1.82%

(Ax) = 8.1 mrad (FWHM 21.5) Gaussian

Ebeam = 4.505484 MeV/u

Reaction @ beginning of  target

1. 256No* Compound energy 40.6 MeV or 0.158569 MeV/u.

Excitation energy 21.6 MeV

2. Evaporation of two neutrons (more probable are 1.3 and 1.5 MeV)

3. 254No passing the target

Components Shape

Energy remain E = 0.141755 MeV/u

Straggling (E) = 1.6452e-4 MeV/u  (0.116%) Gaussian

(Ax) = 17.058 mrad Gaussian

“Today simple”

kinematics.xlsx 

is attached.
More probable  

consecutive emission 

of two neutrons with  

1.3 and 0.9 MeV



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) Ebeam = 4.505484 MeV/u

Reaction @ end of  target

1. 48Ca passing the target

2. 256No* Compound energy 40.0 MeV or 0.156226 MeV/u.

Excitation energy 19.15 MeV

3. Evaporation of two neutrons (assume as in the previous case)

Components Shape

Energy remain E = 4.44186 MeV/u

Straggling (E) = 1.4e-3 MeV/u  (0.03%) Gaussian

(Ax) = 3.25 mrad Gaussian

“Today simple”



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2)

Components Energy Shape

1. Beam emittance ±0.2% Gaussian

or (E) = 2.98e-4 MeV/u (for final energy)

2. Energy rectangle due to energy loss difference

E1 = 0.141755 MeV/u

E2 = 0.156226 MeV/u <E>=0.1489905 MeV/u

FWHM = 0.014471 MeV/u (rectangle)

3. Straggling (E) = sqrt(beam
2 + resid

2)/2 = 0.06%

4. Evaporation (E) = 1.82%

5. Target non-uniformity (3% thickness) Gaussian

E = 4.505484 MeV/u

Components Energy

1. Gaussian (E) = 1.83% ( or 2.72e-3 MeV/u)

2. Rectangle <E>=0.1489905 MeV/u

FWHM = 0.014471 MeV/u (rectangle)

“Today simple”



Energy distribution

OT, 11/24/15, East Lansing 12

48Ca(216Mev) + PbS(0.35mg/cm2) LISE++ analytical



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) LISE++ Monte Carlo



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) Dubna



Brho distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) LISE++ analytical



Brho distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) LISE++ analytical



Brho distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) Dubna



Energy and Brho distributions : comparison
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48Ca(216Mev) + PbS(0.35mg/cm2)



Angle distribution
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48Ca(216Mev) + PbS(0.35mg/cm2)

Components Energy Shape

1. Beam emittance (Ax) = 10 mrad Gaussian

2. Evaporation (Ax) = 8.8 mrad Gaussian

3. Straggling (A) = sqrt(beam
2 + resid

2) 

= 17.3 mrad Gaussian

Final (Ax) = 21.8 mrad Gaussian

E = 4.505484 MeV/u “Today simple”



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) LISE++ analytical
Without angular emittance



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) LISE++ Monte Carlo



Energy distribution
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48Ca(216Mev) + PbS(0.35mg/cm2) Dubna



Angular distribution : comparison
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48Ca(216Mev) + PbS(0.35mg/cm2)


