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FIGURE 1 PING STATISTICS TO GOOGLE.COM FROM CARDIFF UNIVERSITY



Teaching Week

Target

Key Milestones

Initial research of L-BFGS
algorithm and quantum target
function for spin networks

Initial framework of final report,
where sections are clearly
defined

Implement L-BFGS and test on
basic problems

Start of serial implementation

Develop quantum target
function

Adapt L-BFGS for quantum
control of spin networks

Test algorithm with Quantum
Target Function

Benchmarking algorithm
including collection of results

Completion of sequential
implementation

End of serial development

Research CUDA
implementation techniques, and
become familiar with CUDA
programming

Research into parallelising line
search and target function

Start of parallel implementation

Development of L-BFGS
parallel line search

Development of parallel target
function

Easter Week 1

Development of parallel target
function

Test algorithm with Quantum
Target Function

Easter Week 2

Completion of parallel
implementation

End of parallel implementation

Easter Week 3

Benchmarking algorithm against
parallel version

10 | Report Writing Focus switches to report writing
11 | Report Writing
12 | Report submission Report submission

FIGURE 2 TIME PLAN IN INITIAL REPORT




Spin network controls produced
Ring of 5 spins

Control bias

Ring - size 5: Best infidelity reached. Transfer from 1 to 2. t = 22.68631 infidelity = 0.00074

I Cptimized controlls
I Unoptimized controlls

oI

1

2 3 4 5

Control on spin

Ring - size 5:Shortest transfer time. Transfer from 1 to 2.t = 1.21381 infidelity = 0.00503
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Control bias

I Cptimized controlls
I Unoptimized controlls
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Control on spin

Max Chandler | Final Report




Control bias

Control bias
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Ring - size 5: Best infidelity reached. Transfer from 1 to 3. t = 53.68248 infidelity = 0.00024

T
I Optimized controlls
I Unoptimized controlls

Ring - size 5:Shortest transfer time. Transfer from 1 to 3.t = 2.72037 infidelity = 0.00853
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Control on spin
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I Cptimized controlls
I Unoptimized controlls
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Control bias

Control bias

Ring - size 5: Best infidelity reached. Transfer from 1 to 4. t = 12.04386 infidelity = 0.00041
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I Cptimized controlls
I Unoptimized controlls

1 2 3 4 5
Control on spin

Ring - size 5:Shortest transfer time. Transfer from 1 to 4.t = 8.88572 infidelity = 0.00958
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I Optimized controlls
I Unoptimized controlls
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Control on spin

Max Chandler | Final Report



Control bias

Control bias

Ring - size 5: Best infidelity reached. Transfer from 1 to 5. t = 2.4841 3 infidelity = 0.00002
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I Cptimized controlls
I Unoptimized controlls

3
Control on spin

Ring - size 5:Shortest transfer time. Transfer from 1 to 5.t = 2.48413 infidelity = 0.00008
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I Optimized controlls
I Unoptimized controlls
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Control on spin

Max Chandler | Final Report




Ring of 9 spins

Ring - size &: Best infidelity reached. Transfer from 1 to 2. t = 47.30405 infidelity = 0.00119
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I Cptimized controlls
I Unoptimized controlls
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Control on spin
Ring - size 3:Shortest transfer time. Transfer from 1 to 2.t = 4.24816 infidelity = 0.00632
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Control on spin



Control bias

Control bias

Ring - size &: Best infidelity reached. Transfer from 1 to 3. t = 33.34894 infidelity = 0.00250

I Cptimized controlls
I Unoptimized controlls
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Control on spin

Ring - size 3:Shortest transfer time. Transfer from 1 to 3. t = 1.31008 infidelity = 0.00536
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I Optimized controlls
I Unoptimized controlls

Control on spin



Control bias

Control bias

Ring - size 9: Best infidelity reached. Transfer from 1 to 4. t = 3.82102 infidelity = 0.00489
T

I Cptimized controlls
I Unoptimized controlls

Control on spin

Ring - size 3:Shortest transfer time. Transfer from 1 to 4.t = 3.82102 infidelity = 0.00499

I Optimized controlls
I Unoptimized controlls

Control on spin



Control bias

Control bias

Ring - size &: Best infidelity reached. Transfer from 1 to 5. t = 50.82965 infidelity = 0.00163

I Cptimized controlls
I Unoptimized controlls

Control on spin

Ring - size 3:Shortest transfer time. Transfer from 1 to 5.t = 6.47351 infidelity = 0.00821

I Optimized controlls
I Unoptimized controlls

Control on spin
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Control bias

Control bias

Ring - size &: Best infidelity reached. Transfer from 1 to 6. t = 30.19371 infidelity = 0.01080
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I Cptimized controlls
I Unoptimized controlls

Control on spin

Ring - size 9:Shortest transfer time. Transfer from 1 to 6. t = 14.25858 infidelty = 0.01198
8 T T
I Optimized controlls
I Unoptimized controlls

Control on spin
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Control bias

Control bias

Ring - size &: Best infidelity reached. Transfer from 1 to 7. t = 17.86764 infidelity = 0.00286

I Cptimized controlls
I Unoptimized controlls

Control on spin

Ring - size 3:Shortest transfer time. Transfer from 1 to 7.t = 1.28318 infidelity = 0.00663

I Optimized controlls
I Unoptimized controlls

Control on spin
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Control bias

Control bias

Ring - size &: Best infidelity reached. Transfer from 1 to 8. t = 27.69426 infidelity = 0.00569
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I Unoptimized controlls

Control on spin

Ring - size 3:Shortest transfer time. Transfer from 1 to 8.t = 6.22373 infidelity = 0.00840
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I Optimized controlls
I Unoptimized controlls

Control on spin
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Control bias

Control bias

Ring - size &: Best infidelity reached. Transfer from 1 to 9. t = 78 69667 infidelity = 0.00034

I Cptimized controlls

180 I Unoptimized controlls |
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Control on spin

Ring - size 3:Shortest transfer time. Transfer from 1 to 9. t = 5.21035 infidelity = 0.00861
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I Optimized controlls
I Unoptimized controlls

Control on spin
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Ring of 13 spins

Control bias

Control bias

Ring - size 13: Best infidelity reached. Transfer from 1 to 2. t = 56.32141 infidelity = 0.00066
250 T T T T T T T T T T T T T
I Cptimized controlls
I Unoptimized controlls
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Control on spin

Ring - size 13:Shortest transfer time. Transfer from 1 to 2. t = 14.03427 infidelity = 0.00810
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Control on spin



Control bias

Control bias

Ring - size 13: Best infidelity reached. Transfer from 1 to 5. t = 10.69624 infidelity = 0.03436

I Cptimized controlls
I Unoptimized controlls

1 2 3 4 5 6 7 8 9 10 11 12 13
Control on spin

Ring - size 13:Shortest transfer time. Transfer from 1 to 5.t = 10.69624 infidelity = 0.03436

I Optimized controlls
I Unoptimized controlls
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Control on spin
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Control bias

Control bias

Ring - size 13: Best infidelity reached. Transfer from 1 to 8. t = 82.14333 infidelity = 0.03173

I Cptimized controlls
I Unoptimized controlls
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Control on spin

Ring - size 13:Shortest transfer time. Transfer from 1 to 8. t = 2.79958 infidelty = 0.03873

I Optimized controlls
I Unoptimized controlls
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Control on spin
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Control bias

Control bias

Ring - size 13: Best infidelity reached. Transfer from 1 to 11. t = 81.65764 infidelity = 0.02040

I Cptimized controlls
I Unoptimized controlls
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Control on spin

Ring - size 13:Shortest transfer time. Transfer from 1 to 11. t = 81.65764 infidelity = 0.02040
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Control on spin
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