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Enhancement of SNR and precision n measurement of time
resolved fluorescence spectra

WANG Kun"?, ZHANG X in-zheng"*, WANG Zhen-hua"?, TANG:Li-qin" *,WU Qiang"’, XU Jing-jun"’
(1 U ltrafast Photonics Laboratory, School of TEDA App lied Physics, NdnKai University, Tianjin 300457, China; 2 Photonics Re-
search Center, College of Physical Science, Nankai University, Tianjin-300071, China)

Abstract: An experiential model of random noise is setup\D simulate the ultrafast fluorescence decay for researching how
the experiment parameters influence the measurement of, tine{ reolved fluorescence sectra It is found that the SNR can be
mproved extremely by increasing the gating tme and precision can be mprmoved by decreasing the delaying tme So the feeble
fluorescence signal can be measured and the time-fesolving degree can be enhanced The ratio betveen each decay component’s
initial intensity varies with different gating time.The relationship betveen them has been found and the actual value can be
deduced from measurement result The expefment results of GaP testifies ourmodel and the simulation conclusion Thismethod is

successfully used o measure the tmelresolved fluorescence pectra of LN Erwhose fluorescence is weak
Key words: time resolved fluvtescenice gectra; samp ling method; SNR; precision
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Fig 1 The sketch map of sampling method
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Fig 2 The simulation \R at different gating time when lifetime © =15ns
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Fig 4 The fit error of time resnlved gectra at different delaying time
B HESHHIERAE KX R TAE 4 5O A
MERELHIER T  HAP L a2 POt o i
BIRE M2k b2TIeHE © G IRE . W WHEE

4 G K SLG IR B RS B ) o
FH AR 2 AR BRI GG I HUAN R Y
TITE " U A S5 R & A 53 IR 2O 58
BERTECBIR /N o XSEE (7)3 R0 (4)30 IS
P, (0) :Cl'fz[l'EXp(' /) ] (8)
P, (0) ¢ T [l-exp(- t/t)]
RIAT LA AEL B A 2 SE PR 25 I 2 404 BB 2 't 5t
JETRIATEEBIR 2R o

Lfgd

I i SR BT MR BT B 4518, 5858 BT DY
P4 spectra Physics4: 7™ B KRk b R4 (B4
MaiTaifll Spitfire) , ik & J&/INT 130fs, TAE A A
800mm, EEE MR N 1kHZe-3F Ml R %5 M5 Lavision
I )RR G4 o GaPAll LN Er, JEE8 T
Bl 5N JERKIpE R IR 7 DL R BB RS e R A
FIFEH SR FER00 J7 MU 2 o DB EEIEAYL
N2 Gated CCD, H ki U A Y ik A7 — o 2E B
ik oEeD BT B TE 5 RE o

neutral filter

fs laser =
<L
i 3 4

del it
[__e_:y uni .

J Vi

trigger unif——gated CC pectrometer]

Fig 5 Experiment setup of measurement of time-reolved fluorescence gec-
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Fig 9 The fluorescence gpectra of LN Er at different gating time
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