s srasiilsS ledal 5 L1 ups oS3da dali

deula ojlacs &b Oy € 9B 90
1 sloys Vo sy sl Gledl 5 Gl 5 o0
2 sloyge YY il du st [sS SleMbl dulio sulew glaniyi,s
3 sLaygo YV S, sastilsS sslw (Lo a1
4 sLayee YA i sastilsS sslw (Lo a1
5 Lo ST F e, salua a1
6 NIREPRRP 5 iyl
7 NIRREYPREYS 5 I
8 sl LT VY i ¢ doulas 4 ylas
9 slo HLT WA s dculae du,las

10 olo LT Yo it 4 seastileS sl lae 5 SendS glaylas
11 sla LT YO 4, seasiil S sl as 5 SendS glaylas
12 sbe HLT YV i 4w e[S Sl o alla

14
15
16
17
18
19
20
21
22
23
24
25
26
27

sloydl ¥ il 4w
sloydl & iy
sloydl VY il 4w
sloydT V& s
slo,dT WA il 4w
slo,dl VY sy
sloydT YO i 4w
sloydl Ve sy
slo (g0 ¥ il 4w
slo (g0 V il
olo (g0 & i 4
slo (g0 VF sy
slo (g0 V& i

slo oo Y S,

sl S SailSe o Sasling
sl S SailSe o Saoaling
st SilSe Hu (g8 sl
st SilSe a8 sl
J2 sslesols 5 cuniagels

J2 sslanals g cnriagals

sasiilS SuilSe o dhals 5 wLas
sasiilsS SailKae o dhals g las
Sihslsass Quslal,

Sadslsss Gl

BYCSNE - E

oSl anys glaylas

La;lisers

Lo, Licee

.
-



deula olac &b Qe € 9B 90

28| Lo g YO i s Lo s
:Lb..\ld‘)l‘)g
U sl € ssgl bt U cacls o el 5 51 b s 05 s ks - S

.JJSQJLé:u.uI

JJJ.::I&Q
el Kl o 5ley e i€ GLET ) elesidge 31 wilss e | Laylisacs -

Topics for seminars in QCI-1 class

1-A Comparative Analysis of Qubit Candidates

Description: Compare and contrast the leading qubit platforms:
Superconducting Qubits (IBM, Google), Trapped lons
(Quantinuum, lonQ), Photonic Qubits (Xanadu), and Neutral
Atoms (ColdQuanta, Pasqgal). First describe each platform and
then compare their performance (coherence times, gate fidelities,
connectivity,...), and scalability roadmaps (when they plan to
reach for example 1 million qubits.)

Key Questions: Which platform is currently winning on different
metrics? Is there a "best" qubit, or will the future be
heterogeneous?

2- Hybrid Quantum-Classical Algorithms: The NISQ Era

Description: NISQ stands for Noisy Intermediate-Scale Quantum.
First describe algorithms like VQE (Variational Quantum
Eigensolver) and QAOA (Quantum Approximate Optimization
Algorithm). Explain how quantum mechanics (by using tunneling
and superposiiton) can solve optimization problems better than
classical methods.

Key Questions: For which real-world problems have these
algorithms shown promise?

3- The Quantum Computing Stack: From Basic Physics to Engineering

Description: Provide a complete view of the entire stack, similar
to how we view the classical computing stack (physics ->
transistors -> logic gates -> ISAs (Instruction Set Architecture) ->
Operating System -> software). Map out the quantum equivalent:
Qubit Physics -> Control Electronics -> Quantum Gates ->
Quantum Assembly Languages (e.g., Open QASM) -> Compilers
-> Application Software (e.g., Qiskit, Cirg).
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