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3 1. Components for TCSPC electronics used in this work.

Component Company Model #
Bin Power Supply EG & G Ortec 4002D
TAC Tennelec TC 864
Quad CFD Tennelec TC 453
Counter Tennelec TC 534
Delay EG&G Ortec 425A
Gate & Delay Generator EG&G Ortec 416A
MCP-PMT Hamamatsu R2809-07U
PMT Amplifier Phillips Scientific 6954

SCA Tennelec TC 450
MCA Tennelec PCA-8000AT
Photodiode Antel AR-S1
Monochromator Jobin-Yvon HR320
Inverter Picosecond Pulse Lab 5100

Gated Photon Counter SRS SR400
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2% 2. Nonlinearity test for TAC. (a) shows the nonli-
nearity region in 0-150 channels and (b) shows
linearity in the entire range.
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213 3. The operational principle of constant fraction
discrimination.
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4. MCP-PMT U trigger photodiode
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213 4. Calibration of time per channel using the
mode-locking frequency.
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1% 5. Calibration of time per channel using the path
difference between two laser beams.
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g w)AA ek,
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A= o] AzHEARE BAEr] 8] 5] Azt
Aol 3 AA)olA gratinge] 7 I B4R
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213 6. Variation of instrument response function in the process of optimizing the timing walk in CFD.
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213 8. Schematics for time-resolved luminescence
spectrometer assembled in this work.
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Picosecond time-correlated single photon counting system and time-resolved luminescence spectro-
meter were constructed, employing a mode-locked picosecond laser, fast electronics, and microchannel
plate tube. It has been shown that the instrument response function critically depends on laser pulse
shape, timing jitter and walk of the electronics, and characteristics of detector and amplifier. Correcting
time dispersion in the optical system, the best instrument response function obtained appears to be
25 ps, which made it possible to measure the luminescence lifetime with less than 10 ps resolution

in the picosecond to microsecond range.



