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Argonne In-Flight Radioactive Ion Separator  (AIRIS)

RF kicker

F11

AIRIS:   https://www.phy.anl.gov/airis/

Version 4:

Quad Pole-radii 4 cm instead 3.5 cm,

Dipole vertical half-gaps 4 cm instead 3.5 cm.

Now agreement between LISE++ and 

COSY in quad-fields

Topic : configuration URL address

Optics with beam : extended http://lise.nscl.msu.edu/10_1/AIRIS/e_AIRIS_v4_beam.lpp

Experiment : extended http://lise.nscl.msu.edu/10_1/AIRIS/e_AIRIS_v4_experiment.lpp

Experiment : segmented http://lise.nscl.msu.edu/10_1/AIRIS/s_AIRIS_v4_experiment.lpp

AIRIS2 Bis-version : extended http://lise.nscl.msu.edu/10_1/AIRIS/e_AIRIS2_bis.lpp

http://lise.nscl.msu.edu/10_1/AIRIS/e_AIRIS_v4_beam.lpp
http://lise.nscl.msu.edu/10_1/AIRIS/e_AIRIS_v4_experiment.lpp
http://lise.nscl.msu.edu/10_1/AIRIS/s_AIRIS_v4_experiment.lpp
http://lise.nscl.msu.edu/10_1/AIRIS/e_AIRIS2_bis.lpp
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Optics optimization in LISE++

RF kicker

F11

Block with 

parameters to vary

Constraints

Final matrix
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LISE++ and COSY calculation comparison

LISE++ COSY
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B = 0.94612 Tm

Q1= -4.6349 kG

Q2=+4.1821 kG

14O8+

E=196 MeV
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s B = 0.94626 Tm

Q1= -4.6483 kG

Q2=+4.1899 kG

Mass=A*amu



OT@MSU  05/21/2018 4

Angular acceptances

1st half

rectangle

X’ =  26 mrad

Y’ =  72 mrad

Solid angle 7.49 msr

2nd half

rectangle

X’ =  43 mrad

Y’ =  30 mrad

Solid angle 5.16 msr

Total

rectangle

X’ =  25 mrad

Y’ =  72 mrad

Solid angle 7.2 msr
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Angular acceptance benchmark: Monte Carlo & Distribution methods

DistributionMonte Carlo

Using deduced angular acceptance 

values shown the previous page 
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Second order aberrations

Transmission

1st order : 45.6%

2nd order: 30.0%
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Second order aberrations
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Second order aberrations

1st order 2nd order

X

Y

X

Y
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Experiment (extended configuration) : transmission
Distribution

Monte Carlo

Pay attention for cross sections!

By default is EPAX
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Experiment (extended configuration) : selection

Distribution

Monte Carlo
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Experiment (extended configuration) : kinematics

Distribution methodKinematic calculator
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Experiment (extended configuration) : Used Diff CS

Should be updated

http://lise.nscl.msu.edu/9_6/DifCS/9_6_44_DifCS.pdf

Examples:

http://lise.nscl.msu.edu/9_6/DifCS/9_6_44_DifCS.pdf
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Experiment (extended configuration) : Wedge

Should be updated

14O : 1.7% (purity)
14O : 3.0%

14O : 5.8%
14O : ---
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Experiment :  segmented configuration

Simple configuration with two dispersive segments



OT@MSU  05/21/2018 15

AIRIS2 (with RF-buncher & RF-kicker) : extended 

Preliminary!

Second half
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AIRIS2 :  RF-buncher
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AIRIS2 (+RF-buncher & RF-kicker) : extended 

Absolute X

Absolute Y

Compression 

by RF-buncher



OT@MSU  05/21/2018 18

Before and After the RF-Buncher


