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Q-CPR: Breakthrough Quantum Sensing Technologies
Call for Proposals 2025 at ESA Phi-Lab Switzerland

Reference: ESA Phi-Lab at ESDI Quantum Open Call - Issue A, 24/02/2025

Thank you for your interest in the Quantum Call for Proposals 2025 (Q-CPR) of the ESA Phi-Lab
Switzerland at the European Space Deep-Tech Innovation Centre (ESDI). Here’s what you need to
know, and what we want you to tackle:

The Big Question:

“What if every satellite could carry a quantum sensor the size of a
shoebox?”

The Problem:

Quantum sensors can detect minute changes in gravity, magnetic fields, and time, and other
quantities with atomic precision, potentially revolutionizing how we measure our world. Yet many of
these extraordinary capabilities remain still confined to controlled laboratory environments,
preventing quantum sensing from addressing urgent commercial and societal needs, such as water
resource management, infrastructure monitoring, and autonomous navigation.

The Current State:

While quantum sensors can demonstrate 100-1000 times better precision than classical devices,
they demand sophisticated infrastructure: typically room-sized setups, complex electronics, and
constant expert oversight. Their high cost and operational complexity create significant barriers to
commercial adoption, despite their transformative potential across industries.

The Challenge:

Make measurable progress towards at least 10x improvement in compactness, performance, or
reliability to transform quantum sensing from laboratory instruments into commercially viable
products for applications in space. Key objectives include:

- Advancing miniaturization from room-scale towards handheld dimensions while maintaining
precision and addressing SWaP(-C) (Size, Weight, and Power with Cost) considerations;

- Demonstrating improved reliability under harsh environmental conditions, including stability
in thermal environments (e.g., cryogenics, heat load management) and radiation hardness;
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- Developing robust solutions for operation in varying temperatures and vibration levels,
ensuring efficiency and integration with quantum systems;
- Establishing pathways toward cost-effective manufacturing at scale.

The Solution:

We seek breakthrough approaches that aim at demonstrating significant progress in areas like:

- Control system miniaturization, all the way to chip-scale;

- Environmentalresilience, including thermal and vibration management;

- Sensor integration, such as by combining multiple quantum sensing modalities;
- Scalable production methods suitable for commercial manufacturing.

The harsh space environment serves as an ideal testbed: technologies meeting these requirements
will readily translate to terrestrial commercial applications. Advances should therefore show clear
pathways toward quantum sensor enabled systems, their applications and their commercialisation
for space, for example such as:

- Space-based gravity field mapping for climate and earthquake monitoring;

- Space-based quantum magnetometers for space weather and planetary exploration;
- RF spectrum monitoring for ultra-wideband detection;

- Quantum RADAR/LIDAR for enhanced resolution and accuracy;

- Chip-sized atomic clocks.

Furthermore, additional terrestrial applications might also be enabled by such advancements,
including for example:

- Underground mapping for resource and infrastructure monitoring;

- Autonomous navigation in GPS-denied environments;

- Environmental sensing for climate and water resource management;
- Medical diagnostics using quantum-enhanced detection.

Why Phi-Lab at ESDI:

The Phi-Lab at the European Space Deep-Tech Innovation Centre (ESDI) aspires to transform
breakthrough science into real-world solutions. Based on use-inspired research, combined with
deep-tech competence in our ecosystem, promises that developments are scientifically excellent,
commercially relevant and have potential market impact. We expect that this accelerates progress
from laboratory demonstrations to market-ready products that meet the demanding standards of
space, but also terrestrial applications.
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The Phi-Lab at ESDI invites you to participate in this call and looks forward to your submissions.
Additional information can be found in the rest of this document. Note, this is not a regular R&A call,

but one that seeks to focus and transform what is possible. Thank you for your interest and
commitment.

Yours sincerely,

Dr. Jennifer Wadsworth

Programme Manager Quantum and Data, Phi-Lab Manager
ESA Phi-Lab Switzerland

European Space Deep-Tech Innovation Centre (ESDI) | Paul Scherrer Institute
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Introduction

The purpose of this documentation is to inform you about the opportunity for research projects to
receive support from the Phi-Lab. It provides the necessary material and guidance for applying. The
Call is open until 01/05/2025. Selection and evaluation of applications will follow shortly after. For
more details on the call, please visit the ESDI Website (https://www.esdi.ch).

This document is structured as follows
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The ESA Phi-Lab Switzerland

The ESA Phi-Lab Switzerland operates as a platform of the European Space Deep-tech Innovation
Centre (ESDI) at the Paul Scherrer Institute (hereinafter called “Phi-Lab”), dedicated to promoting and
supporting innovative, use-inspired, and interdisciplinary research within a unified environment.

The Phi-Lab offers a comprehensive package of support to research teams selected, including
funding, technical support, and facilitating access to business coaching, infrastructure resources,
and experts for advice on legal and IPR matters. As part of the Phi-LabNET, it is part of the dynamic
network of Phi-Labs in ESA Member States established as one of the Components of the Innovate
Elementin ESA’s ScaleUp Programme.

These Phi-Labs bridge the gap between early-stage research and markets. They ensure that the
research is not just innovative but closely serves immediate ESA or industry needs. Phi-Labs are
geared for supporting the maturation of technologies that enable commercial applications. The focus
is given to applications with the potential to disrupt and transform markets. The support provided is
intended to boost the delivery of innovation, thereby reducing the time to market.

Who can apply?

This consortium can be composed of members of both industry and academia and can include other
organizations like Research and Technology Organisations (RTO’s) as well. In view of the multi-
disciplinarity of the call, we encourage teaming into consortia which include the necessary multi-
disciplinary competences and know-how.

The proposed research shall enable disruptive applications, of potential high socio-economic impact;
the proposal should neither focus on pure basic research, nor pure applied research but rather on
use-inspired basic research, meaning it shall be based on solid research-driven evidence of its
feasibility. There shall be evidence of market traction for the applications that the technology (to be
matured by the research project) ultimately enables.

The idea shall have a valid space connection. This is:

- The exploitation of space technology, use of knowledge from the space domain, or utilisation
of space systems and space-based services in non-space domains (spin-off);

- Orthe provision of products or services for the space sector, addressing any part of the space
value chain (from components to entirely new space systems or related facilities and services)
and any related activity (from concept definition to operation), possibly using non-space
technology (spin-in).
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Some further criteria apply:

- The prime contractor (“applicant”) for a proposal must be a Swiss entity. Partners from other
ESA Member States can join as subcontractors but cannot act as the lead and must cover their
own costs;

- Applicants must also demonstrate that their research activity aligns with the call’s strategic
goals;

- When acting in collaboration with other national or foreign entities, the applicant will be the
sole contractor (also referred to as “Prime”) and will be fully responsible for managing the
funding;

- The work proposed under the submitted Phi-Lab project must not be funded through other
means (e.g., ESA R&D activities, ESA Business Incubation, ESA Business Applications,
European Commission, etc.).

How to apply

Please make sure you have received the following documents, which are part of the Open Call
documentation:

- Cover Letter including Requirement Checklists
- Phi-Lab Research Proposal:
- Executive Summary
- R&D and Potential Impact Proposal
- Activity and Management Proposal
- Draft Research Contract including Draft Service Agreement

Make sure to fill in all required sections in the application templates and pay particular attention to
the following:

- Instructions inside the documents (highlighted in blue in each template) shall be followed to
fulfil all pre-conditions of the Open Call and for the application to be accepted.

- Please read the Draft Contract carefully. The Cover Letter must include a clear, explicit, and
unambiguous statement declaring that the applicant has read, understood, and accepted the
terms and conditions contained in the contractual documentation (this is part of the Cover
Letter template). Modifications or amendments to the Contract may only be done in
exceptional cases. Please contact the local Phi-Lab Programme Manager for guidance.

- Make sure the Cover Letter and the Requirement Checklists are signed by the legal
representative of the Legal Entity.

- Support from the Phi-Lab may be requested for a maximum duration of 24 months. Detailed
timelines for support can be found in the 'Budget and Additional Benefits' section.
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Please submit the application documents in electronic form (Cover Letter including Requirement
Checklists, Phi-Lab Research Proposal, incl. Executive Summary, R&D and Potential Impact Proposal,
Activity and Management Proposal (all in PDF Format), Draft Research Contract including Draft
Service Agreement) via the Q-CPR Campaign on the ESA Open Innovation Platform (OSIP).

Any questions related to submission of proposals must be submitted on the OSIP Platform as well.

Budget and additional benefits

The total available Funds (See Table 1 and Draft Research Contract) for the implementation of this
specific call is 2.97 MCHF.

The available budget per winning project is from a minimum of 200’000 CHF to a maximum of 990°000
CHF for a maximum duration of 24 months, with the average Phi-Lab Financial Contribution per
project (“Contract Price”) expected to fall in the range of 600°000 to 750’000 CHF for 24 months.

This amount shall represent a percentage ranging from 50% to 100% of the total allowable cost of the
activity, subject to compliance with the following provisions:

- Work carried out by SMEs may be funded up to a maximum level of up to 75% of the total
allowable cost of the activity.

- Work carried out by universities and research institutions involved as subcontractors in a
consortium and justifying no further commercial interest in the product or service may be
funded to a maximum level of 100% if this funding does not exceed 30% of the total allowable
cost of the activity; Should work need to be (sub)contracted for more than 30% of the total
eligible costs, such additional share shall be co-funded up to a maximum of 50% of the total
eligible costs; Universities and research institutions claiming to have any commercial interest
in the future exploitation of the final product or service shall be required to demonstrate this
interest. In such a case, the funding level for SME or non-SME shall apply.

- Work carried out by economic operators that are not SMEs nor universities and research
institutions may be funded up to a maximum level of 50% of the total allowable cost of the
activity.

Note: Non-Swiss entities may participate in the consortium but are not eligible to receive direct
funding from the Phi-Lab Financial Contribution. Such participation must be financed through internal
funds or other sources as specified in the proposal, and these costs cannot be recharged to the
project.


https://ideas.esa.int/servlet/hype/IMT?documentTableId=45087196662587578&userAction=Browse&templateName=&documentId=26a7c9db530a0a7279f3a0df6df231f8
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Total allowable costs of the research contract
comprised of

Phi-Lab Financial Contribution (“Contract Price”) Research team
50% - 100% of the allowable cost according to the co- funding
funding provisions In- kind or cash contributions

Table 1: Funding structure Phi-Lab Financial Contribution

In addition to the budget made available for the research activity, the Phi-Lab will contribute with the
following elements:

- Research mentoring and technical advisory: Facilitation of connections to experts within
our network who can provide mentoring and technical guidance;

- Facilitating access to business and IP coaching/advisory services: Assistance in
identifying and connecting with specialists for business and intellectual property (IP) coaching
and advisory support;

- Facilitating access to technical facilities: Support in gaining access to relevant technical
facilities and infrastructure through our network;

- Facilitating access to background IP: Guidance in connecting with entities that hold relevant
Intellectual Property (IP) rights for potential collaboration or licensing;

- Exposure through national and ESA related platforms to facilitate post-programme transition
of successful activities.

Milestone Structure

Funding is linked to a milestone-based structure, ensuring it is in line with progress and aligned with
project objectives at each stage. This approach allows both the Phi-Lab and the research teams to
evaluate results iteratively and decide on the continuation of the activity, including its funding.

Projects will be divided into specific milestones, with fixed timelines and deliverables agreed upon at
the start of the activity. Funding for each phase will be contingent upon the successful completion
of deliverables, and achievement of objectives and key results (OKRs) associated with the
preceding milestone, as jointly assessed by the Phi-Lab and the research team. In line with the
Research Contract, the final decision is with the local program manager acting on behalf of the Phi-
Lab in Switzerland.

The milestone schedule includes the following period:

- Kick-off (TO)
- Milestone 1: TO + 9 months
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- Milestone 2: TO + 24 months

Regular, quarterly reviews of OKRs and progress complement these milestones.

Payment Plan

To provide financial flexibility while ensuring accountability, the payment structure will follow these
guidelines:

1. Upfront Payment: An initial payment of up to 10% of the total approved Innovation Seed Funding
will be made upon contract signature, intended to support project setup and initial activities.

2. Milestone Payments: Each payment will represent the following percentage of the total approved
Innovation Seed Funding as per the milestone structure agreed at the project start:

- Milestone 1: 45%
- Milestone 2: 45% (Incl. 20% Hold-back)

3. Hold-Back: Release of the hold-back (20% of the final milestone payment) will be contingent on the
project team providing a final report, agreed upon deliverables, including results and key
achievements, and demonstrating that all agreed upon objectives have been met.

Fail-Forward Framework

This Open Call implements a “fail-forward” approach. It allows projects to conclude at any milestone
without extending funding if objectives are not met or alignment is lacking. Extensions beyond the final
milestone will not be granted, except for time extensions of 2-3 months (without additional funding)
at the Program Manager's discretion.

Proposal Requirements

Proposals mustinclude:

1. Overall Objective for the entire activity over the maximum proposed timespan.
2. Specific Objectives and Key Results (OKRs) for the first milestone.

This structure is designed to instil a sense of urgency, encourage short iterative cycles, and ensure
alignment with the Phi-Lab’s objectives while providing flexibility to adapt to evolving project needs.

Every proposal must clearly define the specific roles and responsibilities of each consortium member,
particular in relation to the objectives of the call and the evaluation criteria.
9
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Eligible costs

To be eligible, all project costs must be:

- Necessary to the execution of the project;

- Incurred by the beneficiary and recorded in its accounts;
- Incurred during the contract term;

- Indicated in the cost planning in the proposal;

- Without VAT, interest owned, or duties.

Expenses incurred in the preparation and dispatch of the proposal will not be reimbursed.
The project may consider the following direct costs:

- Staff costs;

- Subcontracting costs;

- Access to data sources or intellectual property;

- Materials, equipment, and facilities;

- Travelling, subsistence, and accommodation costs.

The following costs incurred are eligible:

- Train and plane costs in Economy Class, up to 700 CHF travelling in Europe and up to 1600
CHF travelling outside Europe;

- Taxicosts;

- Carrental and/or car mileage;

- Accommodation up to 250 CHF per person per night;

- Subsistence costs up to 100 CHF per person per day.

As this funding model is based on procurement contracts and not grants, it does not include overhead
costs - expenses such as administrative support, facility maintenance, and other indirect costs that
are typically covered by grants. Instead, the funding is focused solely on direct project expenses.

Information regarding all Travelling, Subsistence and Accommodation costs must be provided in the
milestone reports and should include the objectives of the occasion (event, meeting, etc.), contacts
made and results.

- Business development and promotion (data sheets, flyers, trade shows etc.). Attendance at
trade shows (or similar) should be agreed on in advance with the local Phi-Lab Manager;

- Other-costs notincluded in the above categories but deemed critical to the execution of the
project should be agreed in advance with the local Phi-Lab Programme Manager.

10
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The evaluation procedure

The evaluation of all received applications is managed locally by the Phi-Lab and follows common Phi-
Lab procedures.

Once the published submission deadline has passed, Phi-Lab first assesses the formal aspects of
applications received before the submission deadline. If a formal non-compliance of formal nature is
found, the applicant may be asked to address this in an updated proposal within 48 hours. If the
proposalis found non-admissible, the applicant will be informed, and the reason will be explained.

If the application is compliant with the formal requirements, applicants will be invited to hold a
presentation to the Phi-Lab evaluation board. The evaluation will typically take place a few weeks after
the submission deadline. The evaluation board consists of representatives of the Phi-Lab, ESA,
National Delegation, Key partner(s) and other experts. There will also be an opportunity for the
evaluation board to ask questions to the applicant.

The application and the presentation will be marked against the criteria in the following table, taking
weighting factors into account.

Criteria Sub criteria
a) Team composition

b) Background of the entities involved

Background and . -

X c) Partnerships and support entities
Experience .
(25%) d) Vision
? e) Leveraging Swiss capabilities

a) Relevance for the Call
b) R&D objectives, scope and significance

Research and c) Addressing technology challenges of interest for space

Technology d) Understanding of and leveraging on the State of the Art (SoA), novelty of

developments (30%) the proposed research

e) Maturity of the technology, feasibility of the proposed research
a) Potential Market Segment

Commercial b) Potential Product/Service

Opportunities and c) Potential Customers/Users

Potential Socio d) Value Proposition

Economic Impact e) Potential Socio Economic Impact (including sustainability)

(25%) f) IPR strategy

Activity and a) Milestone Planning

Management proposal b) Work Breakdown

(20%) c) CostPlanning

11
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d) Need of ESA Phi-Lab support expertise and facilities
e) Management of the research project

Table 2: Phi-Lab evaluation criteria and weighting factors

All applicants will be notified in writing about the outcome of the evaluation. The applicant may
require, within 10 calendar days from the receipt of the notification, a debriefing explaining the reason
why the application was successful or not.

The Phi-Lab will enter contract negotiations with successful applicants, taking the comments of the
evaluation board into account. The Phi-Lab has the right not to place a contract if, after three months
after the notification to a successful applicant, no contract still has been signed, and this is because
of a reason for which the applicant can be held accountable.

Furthermore, we kindly ask you to pay attention to the following:

- Please note that applications will be treated as confidential. However, the applicant’s idea
may through this application fall into the public domain (e.g. if local laws require so).
Therefore, we strongly recommend that the applicant discusses the protection of his/her idea
with a dedicated expert in this field prior to application, and - if relevant — takes appropriate
steps to protect the idea (e.g. by applying for a patent).

- As far as allowed by law, any title held by the applicant to his/her idea shall remain vested in
him/her. An application to the Phi-Lab will not result in the acquisition of any title whatsoever
to the idea. However, ESA retains a right to use the Intellectual Property in specific cases.
Please read the detailed conditions described under the section “Use of Intellectual Property
Rights” in the Draft Contract.

- No expenses incurred in either stage of the application procedure will be reimbursed to the
applicant by the Phi-Lab, ESA and/or any third party.

- This Open Calldoes notimpose any obligation upon the Phi-Lab to enter into negotiations with
any applicant.
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