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Abstract: 
Biphotons are pairs of time-correlated single photons. One utilizes the first photon of a pair to herald the coming of the second photon in the same pair. Thus, the former is called the heralding photon, and the latter is called the heralded photon. It is convenient to employ the heralded single photons (HSPs) or photonic qubits in a subsequent quantum operation.
We generated biphotons with the spontaneous four-wave mixing process based on the effect of electromagnetically induced transparency (EIT). Compared with other kinds of biphoton sources, the EIT-based biphoton source has the following advantages [1]: (1) Its frequency is stable and not controlled by temperature. The source has a continuously adjustable mode ranging a few GHz and is very suitable for quantum repeaters. (2) Its linewidth is highly tunable, narrower than 300 kHz or broader than 3 MHz. The source is compatible with quantum devices with different bandwidths. (3) Its ultrahigh spectral brightness is close to the ultimate limit. The source can achieve a high success rate in quantum communication.
We introduced a new tuning method, which is counterintuitive to the present theory of the EIT-based biphoton generation [2]. The new method protects HSPs from being absorbed by the non-EIT atoms or impurity. We developed a new theory with the consideration of impurity. The predictions calculated from the new theory agree with the experimental data, while those calculated from the present theory are entirely incompatible with the data.
Under the new tuning method, the biphoton source achieved a spectral brightness (SB) of 5.7*10^5 pairs/s/MHz. Under the single-photon criterion that the conditional autocorrelation < 0.5, this SB is the highest record among all types of biphoton sources, including the crystal- and chip-based ones. The record in SB is close to the fundamental limit. The new tuning method and theory of the EIT-based biphoton generation advanced the technology of the hot-atom EIT-based biphoton source.
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