Extreme faint flux imaging

with an EMCCD
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In order to get rid of the excess noise factor, the |

Photon CGounting (single threshold, PC) operation |
of the EMCCD 1s mandatory

PC operation implies moderate to high frame rate §

At high frame rate, Clock Induced Charges (G1C)

are the dominant source of noise

CIC must be tamed down to allow ethicient PC
operation

We want inverted mode operation
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< In PC, a high G/0 ratio 1s mandatory to allow a '
high proportion of the events to come out of the |
read-out noise
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< The GCD Controller for Counting Photons was
built to test ways to reduce the GICG. It comprises :

< 13 arbitrary clocks: BYOW~
< 12 bits DAC, 10 ns resolution on every clock

=+ 1 resonant HV clock (14 bits DAC for amplitude) |

< | ns switching precision

i
i

= Biases, 16 bits ADC (w/ CDS), Communication |

interface
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< The GCD Controller for Counting Photons was
built to test ways to reduce the GICG. It comprises :

< 13 arbitrary clocks: BYOW~
< 12 bits DAC, 10 ns resolution on every clock

=+ 1 resonant HV clock (14 bits DAC for amplitude) |

< | ns switching precision
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= Biases, 16 bits ADC (w/ CDS), Communication |

interface

“Build Your Own Waveforms
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Ettect on vertical CIC
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Integral field spectroscopy

Narrow‘l:-)z%nd fast photometry
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Integral field spectroscopy
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Integral field spectroscopy

Mean pixel flux distribution (PC)
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Ho narrow band imaging (30A
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Ho. narrow band imaging (30A)
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< GGCP achieves low CICG levels and high G/0o

< (GlG generated 1n the horizontal register

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

ratio, even in inverted mode
< Makes PG operation efhcient with an EMGGD
< Also improves horizontal G'T'E (not covered)

< Dark noise limited for tex, > 3s

dominates I

< lested at 10MHz, can operate faster
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Conclusions
................................................................. I

|

<= EMCCD noise 1s still CIC dominated .
< (hanges to the design and to the
manufacturing processes could lower the
CIC impact

< Should be explored for larger format
EMCCDs
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T'hanks for your attention

- Questions?

odaigle(@astro.umontreal.ca
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