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5. Project management

Management tasks and achievements;

Management tools

Management of the consortium involves several mechanisms. Each participant is required to
provide the respective work package leader with a quarterly status update on the tasks he has
carried out. The quarterly status updates are composed into quarterly status update reports for
each work package produced by the respective work package leader. They summarize the
preceding three months’ of research and in particular highlight if the work package is on course
to deliver the deliverables and milestones as prescribed in the proposal. If not on course they
discuss the reasons and what remedies a sought to improve the situation and what potential
knock-on effects there will be on other work packages.

The project coordinator holds meetings with individual work package leaders as required to
monitor progress and problems, and apply corrective actions where necessary. They are also
utilised by the coordinator to identify points where work packages meet and there are
consequent impacts on integration. The level of detail in individual meetings is much higher
than achievable in an hour long meeting of the STEM committee. In addition some work
packages involving several sites have individual meetings as required to keep the workflow
going smoothly. Overall, there have been ~20 such meetings in the reporting period.

Most of the meetings are using electronic communication tools such as Skype, Webex and
email extensively. Important documents from meetings are posted regularly on the project wiki.

Following the positive past experience with establishing workgroups to push specific tasks
we have further expanded this tool in the management of iSense. The following workgroups
have been active during the last project period to push critical tasks:

- Laser Workgroup continuing from the last reporting period to coordinate laser
integration activities. This workgroup is close to achieving all its tasks and is going to be
phased out in the coming months once all remaining laser systems have been delivered.

- Magnetic Shield workgroup to push the development of a suitable magnetic shield for
the iSense apparatus.

- Marketing Task Group to push the film and other outreach activities (see WP4)

- Vacuum workgroup: this workgroup has achieved its goals with the successful
implementation of the vacuum system in Birmingham and was phased out.

- Waveguide workgroup to streamline the integrated optics system development.

Research coordination visits between partners

Date Visiting partner Visited Partner | Number travelling
28.-29.1.2013 OEAW-IQOQI LUH 1
30.1.2013 OEAW-1Q0QI UHH 1
3.-9.2.2013 Bham LUH 2
25.-26.03.2013 SYRTE Bham 1
29.04.-10.05.2013 SYRTE LUH 1

In addition we had numerous visits with discussions relevant to iSense between UNott and
BHAM within the Midlands Ultracold Atom Research Centre, between UHH, LUH and



FBH within the QUANTUS collaboration as well as between the different subgroups
included under CNRS (in particular SYRTE and 10GS).

Co-operation with other projects/programmes

An essential component if the iSense collaboration is to build on the existing expertise and
foster synergies between fragmented related programmes across Europe, in particular the
FINAQS, LASUS, QUANTUS, SAIl, ICE, SOC, QWEP, STE-QUEST, QTEA and
Matterwave projects. We co-operate with these projects via the direct involvement of iSense
partners. This ensures that iSense technology developments are gauged by the up-to-date
needs of the community and will find rapid and sustained use.

The following table gives an overview of particular collaborative activities:

Collaborating | Lead Type of Collaborative work during reporting
project Agency | Collaboration period
QUANTUS DLR Knowledge Joint developments on advanced optical
exchange and joint | telescopes for laser beam shaping. Joint
developments testing of fibre splitter components.
LASUS DLR Knowledge Joint laser microintegration strategy
exchange and joint | developments allowed to develop a new
developments more advanced laser generation to be
included in iSense
ICE CNES | Knowledge Knowledge exchange on magnetic
exchange and joint | shielding, joint investigation of vacuum
developments strategies
STE-QUEST | ESA Knowledge exch. Meetings with mutual representation
QTEA (ITN) | EC Knowledge Meetings with mutual representation
exchange and and joint training of early stage
training of students | researchers.
Matterwave EC Knowledge Knowledge exchange on next
exchange generation atom chips and guided
matterwave interferometers.

In addition iSense is using the respective project meetings to realise informal in-person
meetings for the discussion and synchronisation of iSense matters. Some of these are:

Date Venue Programme iSense partners meeting

2.-3.07.2012 Darmstadt QUANTUS Bham, LUH, UHH, FBH
27.07.2013 | SYRTE ICAP SYRTE, OEAW-1QOQI

9.-12.10.2012 | Cologne Q2C5 CNRS, LUH, FBH, UNIFI

24.-26.10.2012 | Hamburg QTEA Bham, UHH, UNOTT

13.11.2012 Bonn Quantus LUH, UHH, FBH

14.-15.02.2013 | Hannover Quantus LUH, UHH, FBH

18.-22.03.2013 | Hannover DPG Bham, LUH, UHH, OEAW-IQOQI

Conference
8.-12.04. 2013 | Birmingham YAO Bham, CNRS, LUH, FBH, UHH,
UNIFI

19.-25.05.2013 | Elba GWADW CNRS, UNIFI

23.-24.05.2013 | ESTEC STE-QUEST | Bham, LUH, FBH, UNIFI, SYRTE

7.-8.06.2013 Heraklion Matterwave Bham, UNOTT

e Problems which have occurred and how they were solved or envisaged solutions;



We realised during the last review meeting that the original work programme did not foresee
sufficient time to plan for magnetic shielding of the probe chamber and for testing and
packaging of the integrated optics system. We have implemented a magnetic shielding
workgroup and a waveguide workgroup to specifically push these tasks.

The magnetic shield workgroup has since decided upon a baseline shield solution, a strategy
for active compensation for initial optimization steps and will finalize the shield design once
the first interferometry signals have been achieved.

The waveguide workgroup has made good progress on identifying a suitable company for
optical packaging. During the project meeting in Florence it was decided that optical
packaging will be outsourced at the appropriate time and that no more action is needed from
the waveguide workgroup in this respect. In addition the waveguide workgroup identified
and removed a current bottleneck in optical testing of waveguide samples by designing and
installing a suitable test system in Nottingham (see Task 1.1). The waveguide workgroup
also provided and implemented a detailed wafer processing plan in order to mitigate delays
in the realisation of the integrated optical system (see Task 1.1). With these measures we
anticipate that the integrated optical system can be realised during the project.

During the project meeting in Florence delays in the microintegrated laser production
became apparent, which have increased since. These delays are caused by technical risks
such as thermal problems and failing thermosensors. The Laser Workgroup has been very
helpful to minimize the consequences of these risks, however there is still a significant delay
in the delivery of the integrated laser systems. We have thus in addition implemented an
intermediate solution based on commercial laser systems, which allow establishing and
optimizing system operation until the laser systems become available. This minimizes the
overall project delay and we anticipate to be able to achieve full sensor operation before the
end of the project.

There is a delay in the delivery of the chip current driver and the DDS boards. We will use
standard power supplies and have identified suitable commercial DDS systems to allow
optimization of the system until the respective boards are delivered. The impact on the
overall objectives of the project will be thus minimized.

Changes in the consortium, if any;

Florian Schreck the key representative from OEAW-IQOQI has accepted an offer from
University of Amsterdam and will move autumn 2013. The respective changes will be
discussed during the review meeting.

List of project meetings, dates and venues;

Date Venue Purpose N attending
12.-14.9.2012 | Brussels iSense progress, management and review | 25

meeting
30.01.2013 Teleconference | iSense progress meeting 9
11.-12.04.2013 | Florence Project progress and management 18

meeting
28.05.2013 Teleconference | Laser mounting strategies 4
18.06.2013 Teleconference | iSense film planning 5

Project planning and status;




The project is meeting its scientific goals and despite some delay is anticipated to hit all the
Milestones. The next year will see a strong focus on finalising and optimizing the iSense gravity
sensor as well as a demonstration of the integrated optics system as important ingredient to the
iSense technology platform. The respective work will mainly be done at Bham and UNOTT, both
of which have significant remaining resources to address the associated work. This work will be
supported and extended by the entire consortium in terms of expertise in subsystems and
developments reaching into the future beyond iSense.

Just before the review meeting we will discuss how to take the results of iSense forth in research
and initiate workgroups to form consortia to prepare respective proposals. The ICT2013 meeting in
Vilnius will provide a platform to demonstrate iSense to an interdisciplinary scientific community
and make further contacts for these consortia. In Spring 2014 a project meeting at TOPTICA is
planned with a focus on commercial outlook and dissemination.

The Gant chart below has been modified from the original plan (green) to provide an overview of
the project status and the anticipated further work needed taking into account the incurred delays.
Plain red indicates additional work on the full range of subtasks, patterned red indicates additional
work needed on a small set of subtasks or small delays in the overall, but running work. Patterned
green indicates reduced work. The task specific details will be discussed below the Gant chart.
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WP1: Integrated Laser System
T1.1: Integrated optics modules
T1.2: Micro-integrated diode laser
T1.3: Integration of the entire
optical system for the iSense
sensor

T1.4: Fibre splitter module

T1.5: Visible diode laser systems
WP?2: Science Chamber and
Scheme

T2.1: Interferometer Scheme.
T2.2: Low power atom chip

T2.3: Vacuum chamber

T2.4: Alt. atoms and schemes
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WP3: Integrated Sensor

T3.1: Electronics

T3.2: Integrated gravity sensor

WP4: Dissemination

T4.1: Communication tools

T4.2: iSense film

T4.3: Outreach campaigns

T4.4: Portfolio and concertation
activities at FET-Open level

T4.5: Marketing
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T4.6: Sensor deployment

T4.7: Foreground

WP5: Management

T5.1: Consortium start-up

T5.2: Interface Workshop

T5.3: Yearly Review meetings

T5.4: Project management

T5.5: Communication managemnt

T5.6: Awareness and Societal
Implications

T5.7: Final Report




Task-specific project status and planning

Task 1.1: >12 months more work needed

This task is significantly delayed, which is mostly due to the late start caused by the originally
responsible partner QinetiQ leaving the consortium, but also due to some unforeseen problems in
the optimization and characterization of integrated waveguides. As discussed in the WP1 section we
have run significant optimization processes in wafer manufacture and installed a dedicated optical
characterization system in Nottingham. In addition in response to an evaluation of the efforts in
mask manufacture it was decided to parallelize the initially sequential optimisation process. We
now have produced wafers with all iSense subsystems and are working on the characterization. If
we receive sufficiently positive results from the characterisation and only have to allow for one
iteration of wafer manufacture it should be possible to finalise the integrated optical system within
the duration of the project. However there is a significant risk that more optimisation will be
needed, which could be reduced by a project extension.

Task 1.2: ~9 months more work needed

The final delivery of all diode laser modules was in total delayed by 9 months, but they have now
all been delivered to Birmingham. The time delay was partially compensated by temporally using
commercial laser systems as replacement, however there was a knock-on effect on the iSense film
(task 4.2), the work on which was shifted in order to include the laser systems in the iSense sensor.
In addition the sensor integration (task 3.2) was slightly delayed due to the extra work in
implementing the temporary commercial laser solution.

The microintegrated spectroscopy setup is the only part in this task, which is still outstanding, with
a delivery planned in May 2014. We have mitigated the effect of this delay by implementing a
temporary alternative spectroscopy solution. Part of the delay is caused by the decision to
implement a more advanced technology solution for this part, than originally planned, in order to
improve stability and size. Some small amount of extra work will be required until close to the end
of the project to finalize this part and implement it into the sensor. Again a risk of late delivery
might be mitigated by an extension of the project.

Task 1.3: 1 week to 3 months more work needed

This task can be completed with the fibre optical light delivery system within a week of extra work,
when the spectroscopy module from task 1.2 arrives. If the integrated waveguide subsystems form
task 1.1 become available, there will be 3 months work needed to integrate them into the system
and reoptimize the sensor.

Task 1.4: completed
This task was delayed by 3 months due to late delivery of the fibre splitter device, which is now
integrated into the sensor and working well.

Task 1.5: ongoing
As planned.

Task 2.1: This task was completed early.

Task 2.2: Completed

The final delivery of the chip was delayed by 6 months due to unforeseen vacuum problems caused
by commercial parts. These are now solved and the chip is operating in the sensor.

It was decided to reduce work on the subtask of transparent atom chip materials, as there have been
respective reports from the international community, which show in-principle feasibility. This frees



up some resources in Nottingham for the optical characterisation of integrated waveguides in task
11

Task 2.3: completed early

Task 2.4: ongoing
As planned

Task 3.1: partial extra work needed until month 45

All electronics modules have been designed and most of them have been delivered to Birmingham
to be integrated into the sensor. The only missing parts are the Chip current drivers (expected
October 2013) and the DDS boards (expected March 2014). The delay in the DDS boards is due to
unforeseen complexity in the programming of their firmware. We have identified commercial
solutions for a temporary replacement and will implement these, in order to minimize impact on the
overall programme.

Task 3.2: ongoing, but ~ 3 months delay

There are some delays in the integration of the iSense sensor due to the delays in other WPs. We
have been able to mostly compensate for the effects of these delays using alternative solutions, but
some extra work was needed in order to implement these. Overall we are confident to be able to
present a working interferometer at the last review meeting, however there is a significant risk, that
the sensitivity will be lower than hoped for. This might be reduced by a project extension allowing
for more optimization time.

Task 4.1, 4.3, 4.4, 4.5, 4.7: ongoing as planned
Task 4.2: shifted by 5 months to allow maximum impact of the film

Task 4.6: at risk to be delayed
The sensor deployment will depend on the optimization, which was delayed as discussed under task
3.2. An extension of the project would mitigate this risk.

WP5: ongoing as planned in all tasks.

e Impact of possible deviations from the planned milestones and deliverables, if any;
We anticipate the delays in achieving the iSense milestones and deliverables to cause only
minor impact on the overall project vision.

e Any changes to the legal status of any of the beneficiaries, in particular non-profit public
bodies, secondary and higher education establishments, research organisations and
SMEs;

We can confirm that there have been no legal changes to the status of any of the beneficiaries.

e Development of the Project website, if applicable;
The project has two web interfaces: an internal wiki and a globally accessible website. The
wiki is being used extensively to support management activities. Project meeting minutes,
documents on integration, slides from presentations and many other documents are stored on
the wiki. The global website summarizes the project, introduces its members and disseminates
new results. It is planned to expand this website during the next year.
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