Basics of IBM Quantum Experience and
QisKit

Introduction to IBM Quantum Experience

IBM Quantum Experience, now part of the IBM Quantum Platform, provides access to IBM's
guantum computing resources, including real quantum processors and simulators. Users can
interact with these resources through graphical tools like the Quantum Composer or
programmatically using Qiskit. The platform supports learning and experimentation with
quantum algorithms, offering features such as:

Access to superconducting qubit-based quantum processors.
Tools for constructing and visualizing quantum circuits.
Integration with Jupyter notebooks for advanced programming.
A community forum and extensive documentation for support 13.

IBM's quantum processors use superconducting transmon qubits housed in dilution
refrigerators. Users can execute quantum circuits either on simulators or on real hardware,
enabling both theoretical exploration and practical experimentation 1.

Programming with Qiskit
Qiskit is an open-source SDK for creating and running quantum programs. It provides tools for

building circuits, simulating their behavior, and executing them on IBM's quantum hardware.
Below are key aspects of programming with Qiskit:

Circuit Construction & Visualization

Quantum circuits in Qiskit are created using the QuantumCircuit class. This involves defining
qubits, applying gates, and visualizing the circuit. Here’s an example:

python
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This code constructs a Bell state, demonstrating entanglement between two qubits. Qiskit also
allows visualization in various formats, such as text-based diagrams or matplotlib plots 23.

Running on Simulators vs. Real Hardware

Qiskit supports running circuits on both simulators and real quantum devices:

1. Simulators:
o Simulators like StatevectorSimulator or QASM Simulator emulate
guantum behavior using classical computation.
They provide noiseless results ideal for debugging and testing algorithms.
Example usage:
python

o

o Simulators are faster but lack the noise characteristics of real hardware 45.
2. Real Hardware:
o Circuits are transpiled to match the topology and gate set of the target device.
o Execution involves queuing, calibration processes, and noise mitigation
techniques.
o Example usage:
python


https://docs.quantum.ibm.com/guides/construct-circuits
https://docs.quantum.ibm.com/guides
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print

o Results reflect real-world imperfections like decoherence and gate errors 6.

By combining Qiskit's powerful programming tools with IBM Quantum's hardware capabilities,
students can experiment with quantum algorithms in both idealized and realistic settings. This
hands-on approach builds foundational skills for future advancements in quantum software
development.
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