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Part 1: Delivery: Nov. 30, 2024

Onsite Software Installation:

0 Q-CTRL R&D team will conduct onsite installation of software at the

Academia Sinica Lab.

e Two-qubit gate and GHZ demonstration
Deliverable 1: Experiment initialization and technical handoff
Description: Set up the prerequisite infrastructure and information handoff to complete
the POC. This includes a technical briefing between Sinica and Q-CTRL to understand
the current hardware states and formalize the official Target Values and setting up the
necessary network access to Sinica HW.
Success Criteria: Q-CTRL confirms all baseline metrics have been gathered, final

target values set, and stable device access has been achieved.

Deliverable 2: Experimentally tested two-qubit gate protocols.

Description: Q-CTRL will create a process to design, calibrate, and optimize a two-
qubit gate waveform with the goal to maximize gate fidelity on current 5-qubit devices.
Success Criteria: Q-CTRL demonstrates performance at or above the target value in the
above table. Or, demonstration of maximum possible performance given any hardware

coherence limitations.

Deliverable 3: GHZ state optimization through improved two-qubit waveform pulse

protocols.

Description: Using the novel two-qubit gate waveforms, Q-CTRL will test the fidelity
of GHZ state preparation and identify residual errors likely arising from circuit-level
sources, such as crosstalk. Only gate-level improvements will be used during these

experiments on the current 5 qubit devices.

Deliverable 4: Routine transfer to advanced devices

Description: All work from Deliverables 1, 2, and 3 will be ported over to the new
advanced device types.

Success Criteria: N/A

License granted : Boulder Opal Performance Annual License

Part 2: Delivery: June 30, 2025



@ Scale up to 5-qubit
Deliverable: Integration of new two-qubit gate subroutines.
Description: Upon completion of Part 1, Q-CTRL will provide an integrated version of
those Part 1 routines for Sinica to use as needed. This includes native support for
Quantum Machines controllers, and validation within their existing software
infrastructure. This will only be done for the advanced devices.
Success Criteria: Fully integrated solutions that provide the ability to invoke the new
two-qubit gate optimization routine \;vithin the Sinica environment.

License granted : Boulder Opal Scale up 5 Qubit License

Part 3: Delivery: December 1, 2025
® Scale up to 20-qubit
Deliverable: Collaborating on next steps
Description: Based on the results and findings from Part 1 and 2, Q-CTRL will provide
one or more options for continued performance improvements (unless none are evident).
This may include:
1. Further GHZ state optimizations based on circuit-level error suppression
2. Automation and scope expansion of existing gate optimization protocols.
3. A report of additional findings from Phase 1 and 2 of performance limiting
factors not related to Q-CTRL scope (for example hardware related limitations)
Success Criteria: Options delivered to Sinica and decisions made about next steps

License granted : Boulder Opal Scale up 20 Qubit License



& Q-cTRL

Q-CTRLINC
1335 4th street
Santa Monica, CA

90401-1363
USA

Phone: +1 949 627 7524
Email: Dustin@g-ctrl.com

Quotation Number:
BoulderQuotation_AS01SEP24
Date:

01 September 2024

Quote Expiration Date:

30 November 2024

Academia Sinica
Address 1

Address 2

Country

+00 (000)10 101 1010

Dear Professor Chong,

Thank you for your interest in QCTRL. We value your organization and are committed to
your success. We appreciate the opportunity to provide this quotation of Boulder Opal
Scale up and look forward to working with Academia Sinica. This quote shall remain valid
for 90 days from the date of this document

Below you will find relevant quoted items:
1. Boulder Opal Scale up

Kind Regards,

Dustin Westerfeld

Director Technical Sales Q-CTRL
Dustin@ag-ctrl.com

+1 949 627 7524
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Part 1: Delivery: Nov. 30, 2024

Onsite Software Installation:

0 Q-CTRL R&D team will conduct onsite installation of software at the

Academia Sinica Lab.

e Two-qubit gate and GHZ demonstration
Deliverable 1: Experiment initialization and technical handoff
Description: Set up the prerequisite infrastructure and information handoff to complete
the POC. This includes a technical briefing between Sinica and Q-CTRL to understand
the current hardware states and formalize the official Target Values and setting up the
necessary network access to Sinica HW.
Success Criteria: Q-CTRL confirms all baseline metrics have been gathered, final

target values set, and stable device access has been achieved.

Deliverable 2: Experimentally tested two-qubit gate protocols.

Description: Q-CTRL will create a process to design, calibrate, and optimize a two-
qubit gate waveform with the goal to maximize gate fidelity on current 5-qubit devices.
Success Criteria: Q-CTRL demonstrates performance at or above the target value in the
above table. Or, demonstration of maximum possible performance given any hardware

coherence limitations.

Deliverable 3: GHZ state optimization through improved two-qubit waveform pulse

protocols.

Description: Using the novel two-qubit gate waveforms, Q-CTRL will test the fidelity
of GHZ state preparation and identify residual errors likely arising from circuit-level
sources, such as crosstalk. Only gate-level improvements will be used during these

experiments on the current 5 qubit devices.

Deliverable 4: Routine transfer to advanced devices

Description: All work from Deliverables 1, 2, and 3 will be ported over to the new
advanced device types.

Success Criteria: N/A

License granted : Boulder Opal Performance Annual License

Part 2: Delivery: June 30, 2025



@ Scale up to 5-qubit
Deliverable: Integration of new two-qubit gate subroutines.
Description: Upon completion of Part 1, Q-CTRL will provide an integrated version of
those Part 1 routines for Sinica to use as needed. This includes native support for
Quantum Machines controllers, and validation within their existing software
infrastructure. This will only be done for the advanced devices.
Success Criteria: Fully integrated solutions that provide the ability to invoke the new
two-qubit gate optimization routine \;vithin the Sinica environment.

License granted : Boulder Opal Scale up 5 Qubit License

Part 3: Delivery: December 1, 2025
® Scale up to 20-qubit
Deliverable: Collaborating on next steps
Description: Based on the results and findings from Part 1 and 2, Q-CTRL will provide
one or more options for continued performance improvements (unless none are evident).
This may include:
1. Further GHZ state optimizations based on circuit-level error suppression
2. Automation and scope expansion of existing gate optimization protocols.
3. A report of additional findings from Phase 1 and 2 of performance limiting
factors not related to Q-CTRL scope (for example hardware related limitations)
Success Criteria: Options delivered to Sinica and decisions made about next steps

License granted : Boulder Opal Scale up 20 Qubit License
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Quoted Products

Item | Description Boulder Opal License 1 year Quantity | Delivery Cost'
Date
1 Boulder Opal Performance Annual 1 11/30/2024 | $56,100
License
2 Boulder Opal Scale Up 5 Qubit License | 1 6/30/2025 | $28,050
3 Boulder Opal Scale Up 20 Qubit License |1 12/1/2025 | $28,050
TOTAL $112,200

1 - All prices shown in USD

Delivery Timeline:

Boulder Opal Performance License Upon issue of purchase order or November 30, 2024..
Boulder Opal Scale Up 5 Qubit License - June 30, 2025.
Boulder Opal Scale Up 20 Qubit License - December 1, 2025.

Payment Terms:
All values in USD, applicable sales tax is not included.
Payment by credit card or bank transfer, Net 30

Payments:

3 Total Payments

Payment 1 50% of total
Payment 2 25% of total
Payment 3 25% of total

License Terms:
Available from the Boulder Opal terms of service






