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Educational Background: 

PhD. Theoretical Physics (quantum information and computation), University of Tabriz, Iran, Date of received : May 18, 2010.

Title of Thesis: Relativistic Quantum Entanglement.    Supervisor: Prof. M. A. Jafarizadeh.

M.Sc.  Theoretical nuclear Physics, University of Tabriz, Iran, Date of received: Sep. 2004.

Title of Thesis: Calculation of distributions of spectral density and mass of nuclear in generalize a Tomass-Fermi model.

B.Sc. Theoretical Physics, Ferdousi University of Mashhad, Iran, Date Received: Sep. 2001.


Academic Positions: 

1- Visiting scholar, University of Toronto, Department of Chemistry. July2019-Sep2019.

2-  Research Assistant, Aspuru-Guzik Group, Harvard University Department of Chemistry and Chemical      Biology. Sep 2017-Sep 2018.
3-Associate Professor, Theoretical Physics, University of Tabriz, Iran.  2015 - now.
4-Assistant Professor, Theoretical Physics,   2010 – 2015, University of Tabriz, Iran.

5-Research Assistant, Theoretical Physics and quantum optics, 2015, Beijing Computational Science Research Center ( BCSR) China.

6-Lecture, Theoretical Physics, 2004-2006, Payame Noor University of Tabriz, Iran.

7-Physics Teacher, Physics, 2001-2004.


Research Interests:
    
· Quantum algorithm
· Quantum simulation
· Quantum machine learning
· Quantum sensing 
· Machine learning in quantum technology





[bookmark: page3]Teaching Experience: 

2004-2006: Foundation physics I, II, III.(B.Sc) 
2006-2008: Quantum Mechanics I, II.(B.Sc) , Statistical Mechanics and Advanced Statistical Mechanics.(B.Sc) , classical mechanics.(B.S.c, M.Sc).
2008-2010: Foundation physics I, II .(B.Sc)  ,Group Theory in Physics .(B.Sc), special topics on quantum information (M.Sc).
2010-2012: Quantum Mechanics I, II (B.Sc) ,  Mathematical Physics I,II (B.Sc)  , Special topics (quantum Decoherence) (M.Sc),Advanced Statistical Mechanics(M.Sc),Relativistic Quantum Mechanics(M.Sc), Group Representation theory(M.Sc),Lie Groups and Lie Algebra(M.Sc),
2012-2014: Advanced Quantum Mechanics I, II(M.Sc), Quantum Field Theory(M.Sc),Special topics (Open Quantum Systems) (M.Sc),
2014-2017: Lie Groups and Lie Algebra(M.Sc),quantum information and quantum computing(PhD), Quantum computing(PhD), 
Special topics (quantum simulation) (M.Sc), Special topics (Open Quantum Systems) (M.Sc), Mathematical Physics I, II(B.Sc)  .
2017-2021: Quantum information, Open quantum systems, Quantum Algorithms (PhD), Thermodynamics.
2020-2021: Quantum information & computation (M.Sc), Classical and Quantum Machine learning (M.Sc).
[bookmark: page5]2021-2022: Advanced quantum mechanics(M.Sc), Classical and Quantum Machine learning (M.Sc). Quantum information & computation(B.Sc). THE MATHEMATICAL LANGUAGE
OF QUANTUM THEORY(M.Sc)
2022-2023: Advanced quantum mechanics(M.Sc), Classical and Quantum Machine learning (M.Sc). Quantum information & computation(B.Sc). THE MATHEMATICAL LANGUAGE
OF QUANTUM THEORY(M.Sc).
2023_2024 : Machine Learning (Ph.D), Quantum Machine Learning(Ph.D), Quantum field theory (Ph.D), 
2024-2025: Quantum Optimization (M.Sc.), Quantum Machine Learning (Ph.D.).


Master and Doctorate Thesis Supervisor/Advisor:

1. Dynamics of Quantum correlations of two and three qubits in spin bath.
2. Quantifying of quantum discord of two-qubit systems Investigation of classical and quantum correlation in multiqubit systems.
3. Teleportation of single-qubit quantum state using classical bits by taking the noisy channels.
4. Non-Markovian dynamics of qubit-systems in spin baths using projection operator methods.
5. Geometric measure of entanglement of multipartite systems and generalized Schmidt number.
6. Consider and calculate the spectral density and dynamics of photosynthetic processes using orthogonal polynomials.
7. Consider quantum multi spin models.
8. Divincenzo criteria in quantum information and computing process using magnetic resonance imaging.
9. Divincenzo criteria in quantum information and computing process using quantum dot.
10. Quantum effects in Bird navigation.
11. Investigation of combinatorial optimization problems by using quantum algorithm.
12. Hybrid quantum-classical algorithms on Noisy Intermediate- Scale Quantum (NISQ) computers.
13. Detection of linear and non-linear quantum entanglement witness via machine learning methods.
B.Sc Thesis Supervisor:
14. Quantum Machine Learning.
15. Review of quantum algorithm VQE.
16. Restricted Quantum Boltzmann Machine.
17. Graver Search algorithm and quantum machine learning.
18. Quantum Deep learning.
19. Introduction to Qiskit for quantum programming
20. Quantum computing in protein folding



Publications  Papers :

1-  M. A. Jafarizadeh, M. Mahdian, A. Heshmati and, K. Aghayar , ‘’Detecting some three-qubit MUB diagonal entangled states Via nonlinear optimal entanglement witnesses’’ Eur. Phys. J. D 50, 107–121 (2008).
2- M. A. Jafarizadeh, Y. Akbari, K. Aghayar,  A. Heshmati,  and  M. Mahdian , ‘’Investigating a class of 2*2*d  bound entangled density matrices via linear and nonlinear Entanglement witnesses constructed by exact convex optimization’’ Phys.Rev.A. 78. 032313 (2008).
3- M. A. Jafarizadeh, M. Mahdian , ‘’Spin-momentum correlation in relativistic single particle quantum states’’ International Journal of Quantum Information (IJQI), Vol. 8 , No. 3 (2010) 517528.
4- M. A. Jafarizadeh, M. Mahdian , ‘’Relativistic entanglement in single-particle quantum states using non-linear entanglement witnesses’’ Quantum Inf.Process  Vol. 11, Issue 6 , pp 1403-1418.
5- M. A. Jafarizadeh, M. Mahdian , ‘’Quantifying entanglement of two relativistic  particles using  optimal entanglement witness’’ Quantum Inf.Process  Vol.10, Issue 4 , pp 501-518.
6- M. Mahdian, R. Yousefjani, S. Salimi,  ‘’Quantum discord evolution of three-qubit states under noisy channels’’ Eur. Phys. J. D (2012) 66: 133.
7- M. Mahdian , M.Yahyavi, and R. Yousefjani , ‘’Correlation dynamics of three-qubit system under a classical dephasing environment’’ Int J Theor Phys DOI: 10.1007/s10773-013-1798-6.
8- . S. Shojaei, M. Mahdian, R. Yosefjani, ‘’Electric Field effects on quantum correlations in semiconductor quantum dots’’ International Journal of Quantum Information (IJQI).Vol. 11, No. 1 (2012) 1350009.
9- M. Mahdian,  M.B. Jeddi, M.Yahyavi,  F.Marahem , ‘’Quantum correlations of Two-Qubit XXZ Heisenberg Chain with Dzyaloshinsky-Moriya interaction coupled to bath spin as non-Markovian environment’’ Int J Theor Phys: Volume 52, Issue 11 (2013), Page 3830-3843.
10- M. Mahdian  · B. Mojaveri · A. Dehghani · T. Makaremi , ‘’Quantum Correlations of Two Relativistic Spin-1/2 Particles Under Noisy Channels’’ Int J Theor Phys DOI 10.1007/s10773-015-2705-0.
11- M. Mahdian,  H.Mehrabpour , ‘’Exact Dynamics of a Single-Qubit System in Layered Environment’’ Int J Theor Phys DOI 10.1007/s10773-014-2503-0.
12- M. Mahdian, R.Bayramzadeh , ‘’Perfect K-Pair Quantum Network Coding Using Superconducting Qubits’’ J Supercond Nov Magn (2015) 28:345–348.
13- M. Mahdian, H. Kohestani , ‘’Thermal Quantum Correlations in Photosynthetic Light-Harvesting Complexes’’ Int J Theor Phys DOI 10.1007/s10773-014-2489-7.
14- A.DEHGANI, B.MOJAVERI, M.MAHDIAN , ‘’NEW EVEN AND ODD COHERENT STATES ATTACHED TO THE HERMITE POLYNOMIALS’’ REPORTS ON MATHEMATICAL PHYSICS , NO 2, Vol. 75 (2015).
15- M.Mahdian, M.B. Arjmandi , ‘’Comparison of quantum discord and relative entropy in some bipartite quantum systems’’ Quantum Inf Process DOI 10.1007/s11128-016-1245-8.
16- M.Mahdian, M.B. Arjmandi ,F.Marahem, ‘’Chain mapping approach of Hamiltonian for FMO complex using associated, generalized and exceptional Jacobi polynomials’’ Int. J. Mod. Phys. B 30, 1650107 (2016).
17- M.Mahdian and H.Davoodi Yeganeh, Quantum Simulation of FMO Complex Using One-Parameter Semigroup of Generators. Brazilian Journal of Physics, volume 50, pages 807–813 (2020).
18- M.Mahdian and H.Davoodi Yeganeh , A. Dehghani , Quantum simulation dynamics and circuit synthesis of FMO complex on an NMR quantum computer. International Journal of Quantum Information Vol. 18, No. 06, 2050034 (2020).
19- Mahmoud Mahdian and H Davoodi Yeganeh, Hybrid quantum variational algorithm for simulating open quantum systems with near-term devices. Journal of Physics A: Mathematical and Theoretical. 2020 Sep 10;53(41):415301.
20- Mahmoud Mahdian and H Davoodi Yeganeh, Incoherent quantum algorithm dynamics of an open system with near-term devices. Quantum Information Processing. Sep2020, Vol. 19 Issue 9.
21- [bookmark: page7]M. Mahdian and H Davoodi Yeganeh, Toward a quantum computing algorithm to quantify classical and quantum correlation of system states. Quantum Information Processing volume 20, Article number: 393 (2021).
22- H Davoodi Yeganeh, M. Mahdian, Reza Mohammadi , Calculation of the ground and exited states of the Ising model using Quantum Approximate Optimization Algorithm(QAOA) 
DOI: 10.47176/ijpr.22.1.81301.

23- Mahmoud Mahdian, Zahra Mosavi , Optimal entanglement witness of multipartite systems using support vector machine approach, submission to Quantum Machine Intelligence.

24- Mahmoud Mahdian, Zahra Mousavi, Entanglement detection with quantum support vector machine (QSVM) on near-term quantum devices, Scientific Reports volume 15, Article number: 11931 (2025). https://www.nature.com/articles/s41598-025-95897-9

25- Mahmoud Mahdian, Ali Babapour-Azar, Zahra Mousavi, Rashed Khanjani-Shiraz, Machine-Learning-Enhanced Entanglement Detection Under Noisy Quantum Measurements. https://arxiv.org/abs/2507.05476.(2025)

26- Zohreh Khodadad, Mahmoud Mahdian, Gabriel Hanna, Dark Excitonic State Preparation in a Symmetry-Protected Open Quantum Battery, Advanced Quantum Technologies https://doi.org/10.1002/qute.202500211(2025).

27- Mahmoud Mahdian, Zahra Mousavi, Scalable Entanglement Detection in Quantum Systems via Fisher Linear Discriminant Analysis , https://arxiv.org/abs/2509.03233.(2025).

28- M.mahdian, Optical charging protocols for  quantum simulation of  Fenna-Matthews-Olson complex(2024).





Papers Presented at National and International Scientific Assemblies:

· International Iran Summer School on Quantum Information, Kish island, Iran,2008.
· International Conference on Quantum information and computation, Sweden,2010.
· International Iran conference on quantum Information,IICQI 2010.
· 12th Asian Quantum Information Science Conference Aug 23-26,  2012 Suzhou China.
· International Iran conference on quantum Information, IICQI 2012.
· International Conference on Superconductivity and Magnetism in Turkey (2014).(Invited Talk)
· 21st IPM Physics Spring Conference.
· Conference of physics Iran, Mashhad. 
· IICQI 2014,Esfahan, Iran, International Iran conference on quantum Information,
· The seventh conference of statistical physics, soft condensed matter and complex systems,Iran, Zanjan.
· The Conference on Many-Body Systems (Bulk and Nano-scale),Iran,K. N. Toosi University of Technology, 12 November 2015.
· The Conference on Many-Body Systems (Bulk and Nano-scale),Iran, K. N. Toosi University of Technology, 12 November 2015.
· 
· Isfahan-Freiburg summer school:First  Isfahan-Freiburg meeting Quantum science, Isfahan 18-20 May.
· Samira Hosseinpour, Mahmoud Mahdian, "Determining the Entanglement of Two-Qubit Quantum States Using Machine Learning Algorithms", 7th Condensed Matter Conference, Iranian Physics Society, 10-11 Bahman 1403 (2023), University of Tabriz.

· Amir Mohammad Akbari, Mahmoud Mahdian, "Using Quantum Processors in Convolutional Neural Networks while Maintaining Classical Architecture", 4th National Conference on Quantum Information and Computing. 19-20 October 1402(2022).

· Zahra Mousavi, Samira Hosseinpour, Mahmoud Mahdian "Artificial Intelligence and Quantum Machine Learning in Quantum State Classification" International Conference on Quantum Technologies and Applications in Industry, Shahid Beheshti University, 28-29 June 1403(2023)
· 
· Ali Babapour, Zahra Mousavi, Rashed Khanjani, Mahmoud Mahdian, Investigation of Noise in Quantum State Detection Using Optimization Methods" International Conference on Quantum Technologies and Applications in Industry, Shahid Beheshti University, 28-29 June 1403(2023)

· Samira Hosseinpour, Zahra Mousavi, Mahmoud Mahdian "Construction of Hermitian Operators of Entangled Witnesses Using Quantum Machine Learning Algorithms" International Conference on Quantum Technologies and Applications in Industry, Shahid Beheshti University(2022).
· Mahmoud Mahdian, Zahra Mousavi, Samira Hosseinpour "Quantum Entanglement Witness Using Quantum Support Vector Machine" International Conference on Quantum Technologies and Applications in Industry, Shahid Beheshti University. Quantum Applications in Industry Shahid Beheshti University 29 - 30 June 2024.
· Mahmoud Mahdian” Optimal hyperplane of support vector machine for classification of entanglement in multi-qubit systems” QTML 2024, or Quantum Techniques in Machine Learning, will be held at the University of Melbourne in Melbourne, Australia from November 25-29, 2024.
· Mahmoud Mahdian” Entanglement detection with quantum support vector mchines (QSVM) on near-term quantum devices" International Conference on Quantum Technologies for High-Energy Physics CERN(2025).




Grants & Collaborations
· International Collaborative Grant(2021) with the University of Alberta (Canada) focused on the development of quantum batteries.
· Joint Grant (2024) with Qatar Center for Quantum Computing (QC2) on the integration of quantum sensors and quantum machine learning.
· Research Grant (2024) investigating the application of quantum machine reasoning for the detection of quantum entanglement.
· Teaching Grant (2025) within the Faculty of Mathematics to develop curriculum and collaborative research in quantum optimization.
· Teaching Grant (2025) to use of artificial intelligence and machine learning in quantum technology.

Work Experience:
1- Head of Theoretical Physics and Astrophysics Department of University of Tabriz.
2- Membership in the Research Council of Research Institute for Applied Physics and Astronomy (RIAPA).
3- Member of the Research Council of the Quantum Technology Center of the University of Tabriz.


Awards and Honors:

Outstanding and selected Ph.D physics student, Issuing Authority: President of Tabriz University 

Computer Skills: 

Familiar with Hardware of computers, Computational Software’s:  Python (Packages for quantum information and computation such as QuTip, QisKit, Cirq and PennyLane), Mathematica, MATLAB and Maple, Programs: C++ and FORTRAN.
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