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It is shown that the results presented in the article by Wu et al. (IEEE Photon. Technol. Lett. 23 (n° 8) 2011, pp. 468-470), and attributed by the authors to amplitude-to-phase conversion in the photodetector, do not originate in the photodetector under test, due to the power dependence observed. More recent results show that conversion effects with the same size and frequency dependence are observed in passively mode-locked NPR (non-linear polarization rotation) mode-locked lasers.

n their article, K. Wu et al. [START_REF] Wu | Frequency response of the noise conversion from relative intensity noise in the photodetection of an optical pulse train[END_REF] address the problem of the amplitude-to-phase conversion in photodetectors, already observed in earlier publications. They present a particularly simple set-up, that may provide a convenient means to characterize the AM-to-PM conversion in high bandwidth photodetectors. They use a 2.4 mW free-running passively mode-locked laser at 147 MHz repetition rate, and modulate the power of the laser at audio frequencies by modulating the power of the pump diode. They subsequently detect the pulse train emitted by the mode-locked laser using a 2GHz photodiode. The signal of the photodiode is analyzed by a signal analyzer FSUP26, which can deliver -the relative intensity noise power spectrum and the phase noise of the 147 MHz signal, separately, (Fig. 2 a-and b-, respectively) as a function of the offset frequency -or the spectrum, in dBm of the signal around 147 MHz, Fig. 4.

Both figures show that the 147 MHz signal is phase-modulated at the frequency of the power modulation and at its harmonics. In Fig. 4, the phase modulation appears as a an asymmetry in the side bands: the asymmetry P ∆ is plotted in dB, in different conditions.

The important point is to confirm that the effect originates in the photodiode and not in the generation of the power-modulated pulse train. To confirm this, one can insert attenuators in front of the photodiode. As the mean power is reduced by a factor K, the amplitude of the power modulation is I also reduced by a factor of K, keeping the relative intensity noise (RIN) constant. Then one expects that the amplitude of the phase change will be accordingly reduced by a factor of K. In other words, one expects that the conversion ratio from RIN to phase noise is proportional to optical power. But data on fig. 3 show that when an attenuator is inserted the conversion ratio from RIN to phase noise is constant. The same observation can be made from Fig. 4: the ratio P ∆ , plotted in dB in Fig. 4-c, remains constant (less than 0.3 dB variation for a 6 dB variation of the RF power), whatever the attenuation of the optical power. The expected linearity is not observed.

It may seem naive to expect linearity with optical power in amplitude-to-phase conversion in photodetectors. With strong optical pulses a significant distortion occurs, as observed by Ivanov et al. [START_REF] Ivanov | Study of the excess noise associated with demodulation of ultra-short infrared pulses[END_REF] and others. But, as shown in [START_REF] Ivanov | Study of the excess noise associated with demodulation of ultra-short infrared pulses[END_REF], the non-linear behavior is essentially observed in high harmonics of the signal. For low frequency harmonics, no significant non-linearity is expected at a power of 2.4 mW or less. This is particularly well demonstrated in [START_REF] Wu | Characterization of the excess noise conversion from optical relative intensity noise in the photodetection of modelocked lasers for microwave signal synthesis[END_REF], where K. Wu et al. have varied the optical power at the photodiode using a variable optical attenuator and extensively studied the resulting temporal profiles of the pulses delivered by a 10 GHz photodiode. Non-linear features are specifically observed in high harmonics of the detected signal. With low harmonics of the signal, or more generally with harmonics at frequencies << 1 GHz, the RIN to phase noise conversion coefficient increases with optical power. This is particularly clear in Fig. 5-c (dotted line) corresponding to the fundamental frequency, where the RIN to phase noise conversion factor shows linear behavior. Same trend is observed in Fig. 5-b, and6, for frequencies << 1 GHz. Note that in the graphs of ref. [START_REF] Wu | Characterization of the excess noise conversion from optical relative intensity noise in the photodetection of modelocked lasers for microwave signal synthesis[END_REF] the horizontal axis does not start exactly at zero mW optical power.

For these reasons we believe that the absence of a dependence of the RIN-to-phase noise conversion factor on the optical power in [START_REF] Wu | Frequency response of the noise conversion from relative intensity noise in the photodetection of an optical pulse train[END_REF] raises suspicion that the observed phase noise may not be due to conversion in the photodetector.

As to the possible origin of the phase noise observed in [START_REF] Wu | Frequency response of the noise conversion from relative intensity noise in the photodetection of an optical pulse train[END_REF], ref.

[4] brings some more insight, by studying the pump-to-phase conversion in two different 1.5 µm passively mode-locked lasers in conditions where the authors can check that conversion in the photodetector is negligible. They measure the pump-to-phase noise conversion ratio in a NPR laser, and obtain the values listed in Table I. Not only these values are orders of magnitude above the estimate of 10 -9 obtained from the theoretical analysis mentioned in [START_REF] Wu | Frequency response of the noise conversion from relative intensity noise in the photodetection of an optical pulse train[END_REF], but they also match very well the values of the conversion ratio in [START_REF] Wu | Frequency response of the noise conversion from relative intensity noise in the photodetection of an optical pulse train[END_REF], Fig. 3, up to 30kHz.

We conclude that in ref. [START_REF] Wu | Frequency response of the noise conversion from relative intensity noise in the photodetection of an optical pulse train[END_REF], at least up to 30kHz offset frequency, the RIN-to-phase noise conversion in the laser dominates the observed phase noise just as in ref. [4]. More complete characterization, such as performed in ref. [START_REF] Wu | Characterization of the excess noise conversion from optical relative intensity noise in the photodetection of modelocked lasers for microwave signal synthesis[END_REF], is required before conclusively assigning the power-to-phase conversion observed in [START_REF] Wu | Frequency response of the noise conversion from relative intensity noise in the photodetection of an optical pulse train[END_REF] at 40 kHz and above to the laser or to the photodiode.
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TABLE I PUMP

 I 

	40	-16 / -17
	60	-22
		-TO-PHASE NOISE CONVERSION RATIO
	frequency	pump-to-phase noise
	(kHz)	conversion ratio (dB)
		(from [4], Fig. 2-a, blue
		curve)
	5	-3
	10	-7
	20	-9
	30	-14