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Abstract

Fiber Bragg gratings (FBGs) are distributed reflectors realized by periodic or aperiodic variation of refractive in optical fibers. In this work, we explore the

waveform shaping of a phase-modulated optical pulse at the single photon level in a FBG [1][2]. We describe the theory, simulation, techniques and provide a
novel approach to control waveform.

Introduction Results
We use transfer matrix to express the effect of FBG. Transfer matrix The phase modulation i1s implemented by Imposing a set of discrete
method Is a way to solve multilayer problems in optics. For a single phases on the iInput waveform. Four examples of the simulated
domain (Fig. 1a), the four interfaces can be presented with equations waveforms after the FBG are shown in Fig. 3. We apply the same phase
(1)~(4) as following. Waveform shaping has lots of benefits. For modulations to our experimental waveform and obtain similar waveform
Instance, appropriate waveforms of single photons can Improve shaping as shown in Fig. 4. We also conduct waveform shaping for weak
communication performance, which increases transmission distance and coherent state as shown In Fig. 5. Due to the electrical signal’s distortion
rate. Moreover, In atomic ensembles, It can optimize or suppress the and the defects in FBGs, the experimental results do not fully match the
absorption or storage of single photons. Our input pulse has a waveform theoretical simulations. However, we discover that a set of phase
of the first-order Hermite Gaussian as shown in Fig. 1b. modulations can still correspond to a set of waveform shaping. This
provides a novel method for the waveform control.
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Conclusions

We demonstrate a novel method to control the optical waveform at the
single photon level by fiber Bragg gratings. Waveform shaping results
_ from both simulation and experimentation show waveforms with similar
F1g. 2 shapes by corresponding phase modulations.
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