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// quantum teleportation example
OPENQASM 2.0;
include "gelibl.inc";
Q . . qreg ql3];
creg c0[1];
uantum CIrcuits |z
creg c2[1];
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if(e1==1) x q[2];
post ql2];
measure q[2] -> c2[0];
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Intel Quantum SDK
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ghz total qubits() {
i=0; i < total qubits; i++
PrepZ(qubit register[i]);

H(qubit register[@]);

i i =8; i < total qubits - 1; i++
CNOT(qubit register[i], qubit register[i + 1]);
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Khalate, Pradnya, et al. "An LLVM-based C++ Compiler Toolchain for Variational Hybrid Quantum-
Classical Algorithms and Quantum Accelerators.” arXiv preprint arXiv.2202.11142 (2022).
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PCOAST: A Pauli-based IR
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PCOAST: A Pauli-based IR

Hamiltonian Simulation

H = 00ZyZy + 0122125 + O332225 + Op3 L0 23 + Oq1 Lo 2122 25

Schmitz, Albert T., et al. "Graph optimization perspective for low-depth Trotter-
Suzuki decomposition.” arXiv preprint arXiv:2103.08602 (2021).
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Quantum Kernel Expressions

LV * as,

control(gs, “|[111>", U))
+ map (MeasZ, ds, Xs):

Matsuura, Anne, Albert Schmitz, and Jennifer Paykin."A Functional
Approach to the Modular Construction of Quantum Logic." Bulletin of

the American Physical Society (2023).
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Quantum Computing 101

* Qubits: |0) = ((1)) |1)= (2)

* Superposition: a|0) + B|1) = (,68()
a4+ p% =1

» Unitary transformations U € c2" x ¢?"

" |p) = |U - @)
» Measurement:
] meas(a) _)I0)  w/ probability a*
p |11)  w/ probability B2
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Intel Quantum SDK Stack

C++ + Quantum

lCIang (+Quantum) Pauli IR
LLVM + Quantum l

lCIang (+Quantum) Pauli IR
ELFQ executable

Quantum Runtime

Intel Quantum Simulator Control Electronics
Quantum Dot Simulator
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