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Much of interest is paid to the information diffusion on an online social network nowadays. While it
is typical to model the diffusion phenomena of an arbitrary seed [1-3], we have recently constructed
a model to describe the daily information diffusion from a hub (Fig. 1a). In the case of the online
social network like Twitter, we can explicitly count the number of diffusion events (which are
called retweets in Twitter). We have confirmed our model with the data of Twitter [4], and
mathematically analyzed the situation where the diffusion becomes explosive on the model [5].
Moreover, we recently found a novel relationship between the count of the diffusion event nRT in
the above diffusion model and a non-Hermitian quantum chain; we consider a semi-infinite one-
dimensional tight-binding model in which a particle is allowed to hop only toward the edge of the
chain (Fig. 1b). The count of the diffusion event nRT can be expressed as the sum of the retarded
Green’s function from each site to the edge of the chain. To the best of our knowledge, this is not
a kind of mapping found in the literature; we thereby shed light on the correspondence between
the diffusion phenomenon and a non-Hermitian quantum system. We can expect that the analysis
of such a quantum system helps understanding the behavior of the diffusion process on an online
social network.
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Figure 1: (a) Diffusion network on Twitter. The node at the center represents the seed account
and the linked nodes are the followers. A solid line means that the tweet has diffused through the
link by the retweet. We ignore the over-counting of followers such as the one illustrated by the
wavy line. (b) The non-Hermitian quantum chain which corresponds to the diffusion on an online
social network.
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