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NSCL at Michigan State University
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ReA3

Rare Isotope Re-accelerator

“High™ pilot beam currents < S00pA

“Low” radioactive beam rates < 10° pps

lon mass range: ~ 4 < A <238
lon energy: 0.3MeV/u - 6MeV/u




Which viewer?

YAG(Ce) 8

CsI(TI) 54

CaF2(Eu) 19

Prediction: Csl(T1) the best choice (7)
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Degradation tests

x Nominal beam current: ~ 300 pA

x \Vhat is the lowest observable intensity”?

NSCL B&W CCD x \Vhich lasts longer in realistic operations?



Degradation tests

YAG(Ce) 200pA 40min Moderate luminosity

NSCL B&W CCD



Degradation tests

YAG(Ce) 200pA 40min Moderate luminosity

CsI(TD) 5.9pA <500pA Very high luminosity

NSCL B&W CCD



Degradation tests

YAG(Ce) 200pA 40min Moderate luminosity

CsI(TD) 5.9pA <500pA Very high luminosity

Good luminosity

CaF2(Eu)  ~50pA >10nA Some charging @ 10nA

CaF2(Eu) seems the obvious choice.
NSCL B&W CCD



Quantitative
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Light Output vs Fluence

1 nA Het, 48 keV
Test duration; =5000:se¢

m CaF (Eu), He", 48 keV
double exponential decay fit

Fluence (x 10'*/mm?)

Analysis by Carla Benatti

2 - component damage mechanism (fast, slow)



Light Emission Distribution Change

Analysis by Carla Benatti

Crucial for Emittance scanner applications!




Outlook

Scintillators degrade (faster for low-energy beams)
We are missing quantitative data of
Can we (oredict) the damage mechanism?

Calibration procedure for guantitative applications?
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