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Quantum simulation implemented by precise control of ultra-low entropy and large
scale many-body spin systems

Kitagawa, Masahiro
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We aimed to realize a quantum simulation of the magnetic phase transition in

a many-body quantum spin system. In the nuclear spin system, we have developed DNP instruments and
succeeded in achieving the ultra-low entropy required for the magnetic phase transition. In the
electron spin system, we have developed a Ku-band pulsed ESR spectrometer using FPGA and realized
precise spin control. We also developed a pulse generation method to effectively imitate the
Hamiltonian for magnetic phase transition, and succeeded in obtaining higher fidelity than before.
Although it was not possible to observe the magnetic phase transition, basic technologies such as
experimental equipment and conditions for future realization were obtained.
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