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relativistic states through local interfaces to nanoparticles, which we can track with our high-
resolution optical methods. Our photon-based methods are complemented by scanning and 
transmission electron microscopy (SEM, TEM) and atomic force microscopy (AFM) to 
characterize the manipulation applied to the relativistic system. In addition to local manipulation 
by plasmonic effects, this approach allows control of the effective Fermi level of electrons at the 
topological interface and their spin state (see C2 and C3). By combining different topological 
nanoparticles and substrates, the interface between two different topological systems can be 
tuned. We will combine topological materials such as two-dimensional flakes, one-dimensional 
wires, and ribbons, e.g., of Bi2Se3, with Au clusters and rods, Fe2O3 clusters, Co clusters, and 
ZnO clusters to manipulate the spin, charge, and topological state at the interface (see C3).  

C1 - Dynamical interplay of electrons and lattice degrees of freedom in graphene –  
Graphene exhibits a Dirac cone at the K, K'-points of the Brillouin zone. As a function of the layer 
number, the phonon modes split by Davydov splitting, which is also found in other 2D-materials, 
such as MoTe2. The G-point phonons are activated by resonant Raman scattering at the K-point 
of the Brillouin zone and are, therefore, sensitive to changes in the band structure of the 
associated Dirac cone. With a suitable pump wavelength in resonance with the mid infrared 
counterpart, it is then possible to drive the E1u phonon and to observe the effects of electron-
phonon and phonon-phonon interactions in relativistic quantum materials. It serves as a test bed 
for the phonon driven manipulation of relativistic materials generating internal strain fields by the 
coherent pumping of phonons. We have shown that the anharmonic coupling of two IR-phonons 
with a Raman active mode exists opening the field of phononics. This contrasts the initial work by 
Tony Heinz who initiated photo-doped transient states by using a pump wavelength in the visible 
spectral range in graphene [56]. In this project we bridge the areas of relativistic quantum 
materials with the field of phononics in collaboration with A1, A3, B1, B2, B3. 

C2 - Geometric control of relativistic electrons in Bi2Se3 studied with spatially and 
temporally resolved Raman spectroscopy – Topological insulators (TIs) exhibit Dirac cones 
(see Fig. 2.8(a)) in which both dispersion branches have opposite spin orientations. Time reversal 
symmetry protects the topological surface states, since scattering between spin-polarized bands 

       
Figure 2.8. Relativistic low dimensional nanostructures that are confined in space, manipulated by other 
nanoparticles, further nano-structuring, and by electromagnetic fields covering low dimensional physics in relativistic 
topological systems and Weyl semimetals in area C. (a) General outline of the electronic topological system at the 
surface and its interaction with phonons. (b) High resolution Raman system that allows to study topological materials 
and nanoparticles on top of topological systems down to sizes below 40 nm. (c) Dimensional crossover between 
2D and 1D physics in Raman. (d) Micro structure made by focused ion beam milling from Cd3As2.  (e) Schematic 
pump-probe Raman scattering and (f) chiral imbalance induced by an MIR pump in a Weyl semimetal.   
 

• Quantum Nano Materials 
• Bio-Hybrid Nano Materials
• Semiconductor Devices, Science, and Technology
• X-Ray Optics and X-Ray Devices
• Nanofluidic Devices and Detection
• Quantum Information 



Relaunch of the CRR
• 22.09.2022 New CRR-Board is being established and confirmed by the user assembly on the 17.02.2023. (Dr. I. 

Frenandez-Cuesta, Prof. Dr. R. Blick, Prof. Dr. M. Rübhausen (UHH – Speaker of the board); Prof. Dr. A. Stierle
(DESY), Prof. Dr. P. Moll (MPSD/MPI). Since then monthly board meetings and a clean up day in the CRR-facility 
have taken place.

• Responsibilities in the CRR have been reorganized, SOP’s and Gefährundsbeurteilungen have been established. 

• Access-management has been established. /General Safety Trainings have been established.

• Facility costs have been identified – finances have been updated. Finances are still being sorted out –
collaboration contracts have been drafted (UHH/DESY/MPG).

• Since then more than 80 users have been trained in the new practices of the CRR (mostly UHH). 40 active 
users.  User Meetings have been organized.

• Current operational status at about 75 % expected to reach > 90 % by the end of this year. 13 out of 15 
instruments can be operated.

• We expect to increase the number of tools from 15 -> 18 or 20 in 2023. 



Relaunch of the CRR



Relaunch of the CRR

• Additional PVD
• Additional Laser Writer
• Additional Sputtering
• Additional Etching



CRR Board
Future Board

Robert Blick (UHH) Philip Moll (MPSD) Andreas Stierle (DESY)

Irene Fernandez-Cuesta (UHH) Michael Rübhausen (UHH / Speaker of the Board)



How does it look ?

Dressing and transfer Etching and deposition Laser writing and wet chemistry

Additional Equipment also „outside the main rooms“ such as FIB / E-beam 



Access to the CRR
User General Safety Training General Access to Booking Tool and CRR

(However – no booking yet possible)

• CRR provides information on the 
available tools SOP‘s and standards

• User is now visible for the instructors
• User can contact responsible persons
• User receives information on the 

process flow applications process

Step 1:

Process Flow Application

Step 2:

Submits Process Steps / MSDS etc. 

Approves / Modifies / Updates 

• Users submit their process flow 
applications. The include MSDS risk 
assessments. 

• Instructors review the application and 
provide feedback.

• Modifications of tools might be also 
initiated.



Booking Tool of the CRR

Manages Users

Manages Time

Manages Equipment

This tool manages costs and 
usage as well



Booking Details



User Management



Summary

• We are in the middle of a relaunch of the clean room

• Final operational status and costs of access are pending on the 
collaboration contracts UHH, MPG, and DESY can reach

• We should do everything to secure the operation of this high-end 
research infrastructure

• Access to it should be as easy as possible (provided that SOP‘s and 
Safety can be guaranteed)

• At the moment it is a “Geräteplattform” of the MIN @ UHH – we 
should make it a common research infrastructure of the Campus 
Bahrenfeld.


