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STJ Calibration with Pulsed Nd:YVO4 laser:
0.00015 eV

Calibration accuracy of spectra is ultimately limited by:

1) Single photon energy 3.49865
2) 5000 counts/s

1) Accuracy of calibration energies
2) Predictability of detector response function

3) Linearity of MCA readout
Energy [eV]

Pulsed lasers are great for detector and MCA characterization:
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1) Accurately measurable single photon energy

2) Large number of peaks corresponding to n-photon absorption
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5) Tunable laser intensity to change energy range
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Results:
1) Statistical Error <1 meV in 1 hour (fop) : ,
— STJ peak shape 1s Gaussian _

2) STIJ response exactly quadratic (middle)
— MCA non-linear for first 600 channels
3) Calibration accuracy ~1 meV (bottom)

— Limited by error of photon energy
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020 Conclusions:
0 50 100 150 200 250 1) Pulsed lasers enable calibration accuracy of ~1 meV
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This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.

— 1 part in 10° for energies up to several 100 eV

2) Higher-order non-linearities can be corrected

— If the detector response 1s exactly quadratic
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