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Fig. 2 Scheme of the pump-probe measuring systems for studyving BR photocycle
(a) pump with a single-shot Xenon lamp flash

(b) pump with a series of pulses of a ¢} -switch double frequency YAG laser
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Fig. 3 Experimental results from the single-shot flash pumping system
M, :total signal; M, .leaky flash; M. .BR response signal (M, — M;)
Table 1 Molar extinction of BR and its intermediates (Unit,; X 10™*mol™? « 1+ cm™)
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Fig. 4 Comparison of waveforms captured in different averaging times

(a) averaging 8; (b) averaging 128

NMAFESZ RS R FR, HEIPER 545 Hz, HIFFHE3) 2ms FRITBAA . B 5(0)
. IEVEH IR M R E B TE R, H EFHEE R 50 us, MR R LR, fRIERR K
A, WA SRR AR B IEEREM AR, K-M BN EEEELE, Xl
B ZF Z [ FEE B — P AR A, ARER L. K—L §9 6 % 08 2 us, L—M Y0
B % %O 50 ps, B SORMIRFE—FBRBIAWER, TUBIEPREK ZATXHAT
—AIEigE, WBA KEEF R EIEE LA~ SR IERME XA R, STEIER
HHIAATRS LTI TEASX: D MERLSIENIRE; 2 HEWRSEMNEEM: 3
HERASRAN—FRE. RERBFHEE, HRHE—SHE.

(a)

[N

L 1
-10.0000ms - 0. 00000 s 10. 0000ms -10. 0000ms 400. 000 s 900. 000ys
2. 00 ms/div 100 ps/div
(c) (@)
1 L
_20. 0000s 80. 0000us 180. 000us -2. 50000us 0. 00000 s_ 2. 50000us
20. 0 ps/div 500 ns/div

Fig. o Experimental results on different time scale from the @ -switch double frequency YAG laser pumping

system
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Study of Bacteriorhodopsin Photocycle with Pump-Probe Method
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Abstract With pump-probe method, the photocycle of bacteriorhodopsin is studied in
two sets of measuring systems which have different time resolution and exciting mode.
One is carried out by a single shot pulse Xenon lamp inducing the purple membrane
suspension sample. The other is performed by a repetitive ¢ -switch double frequency Nd
: YAG laser periodically exciting the sample. The testing beam for the two systems is a
633 nm He-Ne laser. An avalanche photodiode is used to detect the probing light passing
through the sample when pumped by the actinic light. The picked up signal is coupled into
a 500 MHz digitizing oscilloscope which measures and processes the BR’s photocycle
response sighal. The experimental results indicate that the period of BR photocycle is less
than 15 ms, the timeé constant from K to L is 2 us, the relaxation time from L to M is 50.
us. A doubtable component is found occurring prior to K. Based on the measured data, a
model of the bacteriothodopsin photocycle in the time domain from nanoseeond to
millisecond is proposed.
Key words pump-probe, bacteriorhodopsin, photocycle.



