
The meter that came out of 
the crystal
Alternative access to length measurements in the  
nanometer range

Especially interesting for
• metrology institutes
• manufacturers and users of  

scanning probe microscopes

In the course of the revision of the In-
ternational System of Units (SI), which 
entered into force on 20 May 2019, 
the international Metre Convention, 
upon a proposal from the Consulta-
tive Committee for Length (CCL), en-
dorsed the use of the lattice parameter 
of the silicon crystal (i.e. the spacing 
between the atomic layers) as a basis of 
the secondary realization of the meter 
in the nanometer range. In high-reso-
lution microscopy, uncertainties in the 
picometer range are thus achievable 
for measurements of step heights up to 
10 nm. For this purpose, PTB has ma-
nufactured crystalline silicon samples 
whose high quality is reproducible.

The exact measurement of lengths 
in the nanometer range is a particular 
challenge. As the meter has, to date, 
been realized mainly by means of lasers 
in the visible spectral range, the journey 
to the nanometer range has been long 
and arduous. In practice, this has often 
implied both large uncertainties and 
high costs for users.

Within the scope of a mise en pra-
tique, the Consultative Committee for 
Length (CCL) of the international Me-
tre Convention endorsed the lattice 
parameter of silicon as a secondary re-
alization of the meter for dimensional 
measurements in nanometrology. This 
provides the possibility of achieving 
substantial progress in the dimensional 
calibration of atomic force microscopes, 
since the lattice parameter in the bulk 
of the Si crystal is available with relative 
uncertainties smaller than 10−8.

Within the scope of the European Me-
trology Research Project titled “Crys-

Sample with atomic step heights, recorded with a confocal laser scanning microscope. Each of the 
terraces is an atomically smooth lattice plane of the silicon (111) crystal with a constant step height 
of h ≈ 0.314 nm.
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tal”, crystalline silicon samples were 
manufactured at PTB with reproducible 
high quality. In these samples, the height 
of a monolayer of silicon amounts to 
0.314  nm. Comparison measurements 
performed at diverse metrology institutes 
have demonstrated that these crystalline 
standards for the measurement of small 
step heights on the nanometer scale al-
lowed an expanded uncertainty of 10 pm 
to be achieved. Compared with previous 
methods, this is an improvement by more 
than one order of magnitude.

These standards are manufactured by 
means of a self-organizing process in ul-
tra-high vacuum on silicon wafers with 
(111)-orientation. A special processing 
method allows the crystal lattice of the 
wafer to be reconstructed at the surface of 
the sample without any disturbance. This 
ensures that the atoms at the surface are 
arranged just as regularly as in the depths 
of the crystal.

In a new preparation chamber, this 
procedure is to be extended to yet more 
complex application cases. ■

Contact
Ingo Busch 
Department 5.1 
Surface Metrology 
Phone: +49 531 592-6136 
ingo.busch@ptb.de 

Scientific publication
Bureau International des Poids et 
Mesures (Ed.): Mise en pratique for the 
definition of the metre in the SI. SI Bro-
chures, 9th edition (2019) Appendix 2

Foot camera for early detection of  
rheumatic diseases
Prototype of a camera imaging the changes in blood microcirculation in toes and feet 
ready for clinical trial

Especially interesting for
• physicians
• hospitals

A foot camera makes the blood circu-
lation within the forefoot visible and 
helps physicians diagnose rheumatic 
diseases earlier.

Rheumatism is considered to be a 
widespread disease that may affect any-
one. To be more precise, rheumatism 
encompasses various diseases of the lo-
comotor system. Some of the most wide-
spread of them are rheumatoid arthritis 
and arthrosis. More than a million peo-
ple are affected in Germany. A few years 
ago, a fluorescence imaging system to 
assess microcirculation in the hands was 
developed with the participation of PTB. 
Several clinical studies have already been 
undertaken with this system.

Together with Xiralite GmbH, PTB has 
now developed a new fluorescence imag-
ing system within the scope of a project 
funded by the Federal Ministry for Eco-
nomic Affairs and Energy (BMWi). By 
applying the contrast agent indocyanine 
green (ICG), this system visualizes the 
blood flow in the superficial vessels of the 
toe joints. Whereas in hand imaging, the 
examination is limited to the back of the 
hand, the foot camera is able to acquire 
data from the vessels both on the upper 
part and from the lower part of the foot, 

as it is equipped with several fluorescence 
cameras and a more complex spatial ar-
rangement of the LEDs used to excite flu-
orescence. The examination only takes a 
few minutes. It is painless and free from 
side-effects. Another advantage of this 
method is that the foot camera may be 
used together with 
the hand imaging 
system. It is thus 
possible to exam-
ine the joints of 
both the hands 
and the toes while 
a d m i n i s t e r i n g 
only one dose of 
contrast agent. The 
combined method 
should allow cen-
ters of rheumatism 
to be detected at 
an earlier stage 
than is possible 
with an X-ray de-
vice and at lower 
cost than with a 
magnetic reso-
nance tomograph. 
The prototype has 
already proven its 
functional efficiency in exhaustive tests 
carried out on the model of a foot, and 
clinical trials are currently being pre-
pared.

The new foot camera can be used not 
only to diagnose rheumatic diseases, but 

also as a diagnostic tool for diabetes mel-
litus and the so-called diabetic foot syn-
drome. Detecting disturbed microcircu-
lation may help improve a patient s̓ state 
of health and possibly reduce the number 
of amputations. ■

Contact
Dirk Grosenick 
Department 8.3 
Biomedical Optics 
Phone: +49 30 3481-7302 
dirk.grosenick@ptb.de

Left: Foot phantom imaged by means of the new scanner to check its efficien-
cy. As soon as the device has been approved for clinical trials, images such 
as those generated by the hand imaging system (right) are expected: sections 
of two film recordings showing the different distribution of the contrast agent 
in the hands of a healthy patient (top) and of a patient affected by a rheumatic 
disease (bottom) approx. 45 seconds after starting the examination.
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Especially interesting for
• mobile telecommunications
• manufacturers of 5G communications 

technology

PTB providing Deutsche Telekom with time
Disseminating the PTB time scale with calibrated methods

Each mobile telecommunications net-
work requires synchronization between 
its components. Deutsche Telekom 
Technik AG has decided to test a meth-
od developed by the AGH University 
of Science and Technology in Krakow, 
Poland, for the future monitoring of se-
lected points in its network. It is based 
on optical time transmission (OTT), 
which has been tested in cooperation 
with PTB, among others, on glass fiber 
links of Deutsche Telekom AG (DTAG). 
The results exceed by far the require-
ments of the International Telecom-
munication Union (ITU-T) for 5G net-
works.

The 5th generation of mobile networks 
(5G) requires extremely synchronous 
time stamps (which are not delayed dif-
ferently, for example due to propagation 
times) at all positions in the network. 

Moreover, operating complex network 
architectures requires a suitable system 
that continuously monitors synchroniza-
tion and identifies potential problems at 
an early stage.

OTT allows time scales such as 
UTC(PTB) to be transmitted to any loca-
tion via optical fibers; thus, it also allows 
network synchronization. It is based on 
a bidirectional transmission of intensi-
ty-modulated laser radiation on a single 
fiber, as well as on the compensation of 
changes in the propagation times. OTT 
has allowed UTC(PTB)-referenced time 
signals to be transmitted via a cascaded, 
300  km long glass fiber link to remote 
DTAG facilities with an uncertainty on 
the order of 50 ps. The time instability of 
less than 30 ps for averaging periods bet-
ween 10  s and 106  s corresponds to that 
of the time scale fed in. All components 
of the link are connected with a terminal 
via a virtual private network (VPN). This 
terminal enables DTAG to manage, mon-
itor and perform the initial calibration of 
the system.

Today, DTAG transmits the time sig-
nals from PTB to its own facilities in 

Frankfurt/Main and Bremen via a nodal 
point located in Hannover. In Germany, 
the DTAG network is supplied with its 
clock frequency from Frankfurt. A large 
facility for component testing is located 
in Bremen. PTB s̓ time scale is available 
with an uncertainty on the order of 50 ps 
at both terminals. ■

Contact
Harald Schnatz
Department 4.3
Quantum Optics and Unit of Length
Phone: +49 531 592-4300
harald.schnatz@PTB.de

Andreas Bauch
Department 4.4
Time and Frequency
Phone: +49 531 592-4420
andreas.bauch@ptb.de

Scientific publication
Ł. Śliwczyński, P. Krehlik, H. Imlau,  
H. Ender, H. Schnatz, D. Piester,  
A. Bauch: Fiber-based UTC dissemina-
tion supporting 5G telecommunications 
networks. IEEE Communications Maga-
zine 58, 4, 67-73 (2020)

More light thanks to coherence
On the path to a higher-intensity synchrotron radiation source

Especially interesting for
• radiometry
• accelerator physics

In cooperation with the Helmholtz-Zen- 
trum Berlin (HZB) and Tsinghua Uni-

versity Beijing, it has been successfully 
demonstrated at the Metrology Light 
Source (MLS), PTB s̓ electron stor-
age ring in Berlin, that the first step of 
so-called steady-state microbunching 
(SSMB) is feasible. This paves the way 
for future synchrotron radiation sourc-

es with higher intensities.

In storage rings designed to generate 
synchrotron radiation, the electrons cir-
culate in individual bunches. Conven-
tional electron-optical methods do not 
allow the length of these bunches (typi-

The OTT system uses terminals for feeding in the data and at the target location. For remote locations, a number of bidirectional, inline optical amplifiers are 
used to compensate for signal attenuation in the fiber.

SCIENTIFIC NEWS
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cally a few millimeters) to be kept so short 
as to be of the same order of magnitude as 
the wavelength of the synchrotron radia-
tion (from a few 10 nm to a few 100 nm), 
which would allow coherent emission 
with much higher intensities.

It has now been experimentally demon-
strated for the first time that structures as 
short as 1 µm (micro bunches), which had 
been generated in an electron bunch of a 
few millimeters in length by means of a 
superimposed laser beam, still emit co-
herent radiation even after a full revolu-
tion around the storage ring. The intensi-
ty of this coherent synchrotron radiation 
is scaled to the squared number of elec-
trons involved, contrary to non-coherent 
radiation, whose intensity is only linear 
with the number of electrons. Maintain-
ing such short microstructures during 
their revolution in the electron storage 
ring is a technically very demanding task, 
since such structures normally disinte-
grate within a few meters of rotating in 
the ring due to the radiation generated in 
the magnetic fields – which leads to an 
energy loss of the electrons.

This first piece of evidence of how to 
maintain an imprinted microstructure 
over a whole revolution is an important 
step towards an SSMB synchrotron radi-
ation source. For this purpose, the MLS 

was operated with special magnetic set-
tings. Hereby, the length of the revolution 
of an individual electron depends only 
very little on the electron's energy. The 
MLS is the first – and currently the only 
– electron storage ring 
worldwide which has 
been optimized for this 
specific operation mode.

After a revolution, the 
electron bunches micro-
structured by the laser 
radiation emit coherently 
enhanced radiation com-
pared to the bunches that 
have not interacted with 
the laser radiation. The 
MLS undulator was used 
to generate the radiation.

The experiments on 
SSMB, which are being 
coordinated from Tsin-
ghua University, can be 

continued and advanced at the MLS. 
These experiments aim to obtain a so-
called steady state of the microstructures 
imprinted onto the electron bunches. ■

Contact
Roman Klein
Department 7.2
X-ray Metrology with Synchrotron Radi-
ation
Phone: +49 30 3481-7140
roman.klein@ptb.de 

Scientific publication
X. Deng, A. Chao, J. Feikes, A. Hoehl,  
W. Huang, R. Klein, A. Kruschinski,  
J. Li, A. Matveenko, Y. Petenev, M. Ries, 
C. Tang, L. Yan: The first experimental 
demonstration of the steady-state mi-
crobunching mechanism. Submitted to 
Nature Comm.

Traceability for on-wafer microwave  
measurements
Commercially available calibration substrates suitable as transfer standards

Especially interesting for
• manufacturers of 5G communications 

technology
• the semiconductor industry, medical 

engineering, automotive radar tech-
nology

• manufacturers of on-wafer microwave 
measurement equipment

PTB has provided evidence that on-wa-
fer calibration structures manufactured 
on commercially available substrates 
may be used as transfer standards for 
reference calibrations. This will enable 
traceable planar scattering measure-
ments in industrial applications for the 
first time.

In modern high-frequency technolo-
gy, measuring scattering parameters by 
means of vector network analysis is one 
of the most important methods when 
it comes to characterizing components 
manufactured on wafers (planar) such 
as those required for applications in 5G 
communications technology. The mea-
surement methods preferred by indus-
try for this purpose involve automated 
wafer probers which typically work at a 
constant distance of the probe tips and 
perform systematic error correction (cal-
ibration) with commercially available 
calibration substrates (Impedance Stan-
dard Substrate, ISS). However, the error 
correction performed with these sub-
strates has, to date, been too inaccurate 

in numerous applications, especially at 
higher frequencies.

Within the scope of the “PlanarCal” 
European Metrology Research Project, 
PTB has developed traceable calibra-
tion methods for coplanar waveguides 
(CPWs) which are manufactured on 
fused silica substrates. These reference 
calibration procedures are based on mul-
tiline TRL (Thru Reflect Line) which 
is widely recognized as one of the most 
accurate calibration methods for planar 
on-wafer scattering parameter measure-
ments. The novel procedures are also 
particularly well suited to characterizing 
structures on commercially available ISS 
substrates. The results of the investiga-
tions have demonstrated that commer-

Demonstrating coherently enhanced emission: after a full revolution 
around the storage ring (which takes 160 ns), the emission of the 
electron bunch microstructured by the laser radiation measured with 
a photodiode is clearly more intense.
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cially available calibration structures 
may, as a matter of fact, be used as trans-
fer standards, thus enabling high-preci-
sion industrial calibrations after having 
been characterized.

But these novel reference calibration 
procedures also have other advantag-
es: the reference plane of the calibration 
may be shifted to adapt to the device un-
der test; moreover, they limit the wear of 
the reference calibration standards since 
reference calibration standards are only 
necessary to characterize the transfer 
standards.

In principle, the verified methodol-
ogy used for CPWs on fused silica can 
be transferred to other substrate mate-
rials and waveguides. Depending on the 
application at hand, this can, however, 
be highly complex. PTB therefore offers 
support within the scope of research 
cooperation projects. In addition, PTB 

Contact
Uwe Arz
Department 2.2
High Frequency & Electromagnetic 
Fields
Phone: +49 531 592-2297
uwe.arz@ptb.de

Additional information: 
https://planarcal.ptb.de/

characterizes transfer 
standards manufactured 
on ISS substrates as a 
calibration service in ac-
cordance with EN ISO 
17025. ■

Radiation protection for medical staff
Novel spectrometric dosimeter for characterizing workplaces in X-ray medicine

Especially interesting for
• radiation protection officers
• manufacturers of measuring instru-

ments for radiation protection
• surveillance authorities

After the commencement of the Ra-
diation Protection Act (StrlSchG) on 
31 December 2018, the limit values for 
the dose to the eye lens have been con-
siderably reduced. In order to prove 
and comply with these new limit values 
reliably, it is necessary to assess wheth-
er the existing radiation protection 
measures are sufficient and whether 
additional monitoring of the staff is re-
quired. A suitable measuring technique 
has been developed to characterize the 
radiation fields at medical diagnostics 
workplaces. This technique is based on 
the measurement of single X-ray pho-
tons by means of a scintillation crystal 
in connection with a Geiger-mode ava-
lanche photodiode array.

The X-rays used at workplaces for med-
ical diagnostics are almost exclusively 
pulsed radiation with pulse durations in 
the millisecond range (partly as single 

pulses, partly as pulse sequences) 
with high pulse dose rates. Typi-
cal spectrometers and convention-
al measuring instruments used in 
dosimetry cannot process the high 
event rates implied by this type of 
radiation. The novel spectrometer 
is specifically designed for this type 
of pulsed radiation.

It is based on combining a CeBr3 
scintillation crystal and a Gei-
ger-mode avalanche photodiode 
array. An X-ray photon entering 
the scintillation crystal of the spec-
trometer generates scintillation 
light. Hereby, the number of scintil-
lation photons generated depends 
on the energy of the X-ray photon 
striking the spectrometer. These 
scintillation photons continue on 
to the cells of a Geiger-mode ava-
lanche photodiode array triggering 
a load avalanche in individual cells, 
similar to the process that occurs in 
a Geiger-Müller counter tube. As a 
consequence, the cumulative signal 
of all Geiger-mode avalanche pho-
todiodes reflects the energy of the 
X-ray photon which first struck the 
spectrometer.

Typical measurement setup at 
PTB for the measurement of 
planar scattering parameters: 
on-wafer microwave probes 
over test structures on a 
silicon wafer

The new device consists of a hemisphere on which 15 
individual spectrometers are arranged in such a way 
that 15 different solid angles can be measured simulta-
neously. In this way, it is possible to determine the main 
direction of incidence of the X-ray photons on a person 
and, in particular, on an eye lens at the same time, so 
that the time it takes to characterize a workplace during 
running operation in a hospital is limited to the absolute 
minimum.

SCIENTIFIC NEWS
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Contact
Rebekka Schlichte 
Department 6.3 
Radiation Protection Dosimetry 
Phone: +49 531 592-6319 
rebekka.schlichte@ptb.de

The signal generated by an X-ray pho-
ton in the spectrometer has a duration of 
approx. 100  ns. This short signal length 
is possible due to the short decay time 
of the novel scintillator material CeBr3, 
which amounts to 20  ns. The fast data 
acquisition required to record one mea-
surement value per nanosecond and the 
initial data processing are performed by 
a field programmable gate array (FPGA) 
(sampling rate: 1  GS/s). All in all, the 

event rate that can be processed amounts 
to 4 MHz. Measuring the signals of single 
X-ray photons allows the high pulse dose 
rates to be measured. The spectrometer is 
designed for the energy region of X-rays 
from 15 keV to 150 keV as used in medi-
cal applications.

The new device has been characterized 
in the reference measurement fields of 
PTB with regard to its energy measuring 
range, its dose rate measuring range and 

Reliable measurement of magnetic fields on 
the nanometer scale
Foundations for the reliable measurement of magnetic stray fields with spatial resolu-
tions down to 10 nm

Especially interesting for
• magnetic sensor technology
• magnetic metrology

So far, no internationally standardized 
measurement procedures have been 
available to measure magnetic field 
distributions that vary spatially on the 
nanometer scale. The “NanoMag” EM-
PIR metrology research project, which 
was spearheaded by PTB and has re-
cently been completed with success, 
bridges this gap and will allow interna-
tionally comparable measurements of 
magnetic field distributions with high 
spatial resolution.

To further develop magnetic system 
components such as sensors and mag-
netic memories, industry needs trace-
able magnetic field measuring systems 
with the best possible spatial resolution. 
Magnetic field measurement procedures 
can be traced to a quantum standard 
by means of nuclear resonance and are 
well established, but so far, measurement 
procedures with spatial resolution could 
only be used qualitatively or for relatively 
large structures.

The partners of the recently completed 
“NanoMag” project have therefore devel-
oped several procedures with high spa-
tial resolutions, elaborated calibration 
procedures and made reference materials 
available for calibration.

One of the most rele-
vant project results was 
that it had been the first 
time that measurement 
procedures for magnetic 
field distributions trace-
able to the SI with the 
highest possible spatial 
resolutions of down to 
10  nm had been devel-
oped, tested and validat-
ed by an international 
interlaboratory compari-
son. Within the scope of 
this comparison – with 
the participation of PTB 
– measurement data of 
magnetic force micro-
scopes were successful-
ly compared with each 
other in the field range 
around 0.1 T.

For one thing, this has 
laid the foundations for 
a corresponding mea-
surement infrastructure at the three Eu-
ropean metrology institutes involved in 
the research project. For another, an IEC 
standard on the spatially resolved mea-
surement of magnetic field distributions 
has been developed based on the results. 
This standard will allow reliable and in-
ternationally comparable quantitative 
nanomagnetic measurements. ■

Contact
Hans Werner Schumacher 
Department 2.5 
Semiconductor Physics and  
Magnetism 
Phone: +49 531 592-2500 
hans.w.schumacher@ptb.de

Additional information:
https://www.ptb.de/empir/nanomag.
html

its angular resolution. The next step will 
consist in measurements performed at 
real medical workplaces in hospitals. ■

Test sample with magnetic structures used for the measurements 
performed within the scope of the interlaboratory comparison. The 
light green areas consist of a magnetic layer; in the darker areas, 
this layer was removed by means of lithography.
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Measuring device for ultraprecise spheres
Especially interesting for
• sphere manufacturers
• dimensional metrology

Nearly perfect spheres are used in var-
ious branches of industry, such as optics 
or industrial metrology. Conventional 
procedures to measure form error are, 
however, much too slow and tedious for 
the industrial manufacturing of such 
spheres. A new measuring device devel-

rometers measure a sphere from two po-
sitions that are located exactly opposite 
each other. Rotating the sphere allows 
its diameter profile to be determined at 
the equator, and form errors in the lower 
nanometer range to be detected. (Tech-
nology Offer 447) ■

Advantages
• simple and affordable setup
• intrinsic compensation of kinematic 

errors
• fast measurement data acquisition

Planck-Balances with variable range
Especially interesting for
• manufacturers of weighing instru-
ments

• mass metrology

The high-precision Planck-Balance, 
developed by PTB in cooperation with 
TU Ilmenau, measures over a continu-
ous mass range and works according to 
the principle of electromagnetic force 
compensation. To put it more simply: 
a weight placed on the one side of the 
balance for weighing is compensated 

for on the other side by an electric force. 
This electric force is inextricably linked 
to Planck s̓ constant which thus allows 
the kilogram, the SI unit of mass, to be 
traced according to its new definition. 
Hereby, the current to be measured is 
adjusted to the given weight via sever-
al serially connected coils and several 
switchable resistors. Thus, this setup al-
lows a large measuring range from 1 mg 
up to 1 kg to be achieved while ensuring 
a compact design for variable laboratory 
use. (Technology Offer 488) ■

Advantages
• large measuring range
• compact design
• variable applications

Compact double-pass AOM
Especially interesting for
• laser spectroscopy
• manufacturers of optical components

Acousto-optic modulator systems 
(AOMs) are used to modulate the fre-
quency and the intensity of laser radia-
tion. If a beam passes twice through an 
AOM, this allows the frequency shift to 
be doubled while at the same time sup-
pressing the primary beam frequency 
adequately. Such a setup is called a dou-
ble-pass arrangement. The new PTB de-

sign is based on a specific convolution 
of the beam path for use in the ultravi-

olet spectral range. The disadvantages 
of conventional UV double-pass setups 
are thus eliminated by keeping the beam 
focus off the mirror surface, so that the 
mirror no longer runs the risk of being 
destroyed. In addition, the overall setup 
exhibits a much more compact design. 
(Technology Offer 505) ■

oped by PTB 
is reliable 
and more 
econom ic a l 
than existing 
systems and 
provides fast 
results. This 
device con-
sists of two 
collinear in-
terferometers 
for length determination. These interfe-

Advantages
• keeping the focus off the mirror 

surface
• no beam displacement
• compact design

Measuring setup with 
sensors on a fork-like struc-
ture, accommodated at the 
equator of the sphere

Experimental model of a Planck-Balance

Diagrammatic sketch of the double-pass AOM 
prototype
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MISCELLANEOUS

Awards

Christian Sanner, Nils Huntemann, 
Richard Lange 
Nils Huntemann and Richard Lange, 
who are both scientists at PTB s̓ Depart-
ment 4.4, “Time and Frequency”, as well 
as their former PTB colleague Christian 
Sanner (now at JILA in Boulder, USA) 
received the 2020 Helmholtz Prize in the 
category of “Fundamental research”. The 
Helmholtz Prize is one of the most presti-
gious prizes in metrology and is awarded 
by the Helmholtz Fund every two years 
for outstanding scientific and techno-
logical research in the field of “precision 
measurement in physics, chemistry and 
medicine”. By means of a long-term com-
parison between two optical ytterbium 
clocks of PTB, Christian Sanner, Nils 
Huntemann and Richard Lange have 
succeeded in considerably improving the 
procedure to test the Lorentz symmetry 
for electrons. Their results were pub-
lished in Nature.

Tanja E. Mehlstäubler
The research group 
leader at the QUEST 
Institute at PTB has 
accepted a call to a 
W3 professorship 
for “Experimental-
physik mit Schwer-
punkt Quantenop-
tik und Metrologie”  
( “ E x p e r i m e n t a l 
physics with a focus on quantum optics 
and metrology”) in a joint appointment 
procedure by Leibniz University Han-
nover and PTB.

Mathias Richter
The Head of Divi-
sion 7, “Tempera-
ture and Synchro-
tron Radiation”, was 
elected as an Hon-
orary Member of 
the Ioffe Institute of 
the Russian Acade-
my of Sciences. The 
institute thereby 
honored his contribution towards many 
years of successful collaboration between 
the Ioffe Institute, DESY in Hamburg 
and PTB in the field of “Metrology and 
Multiphoton Ionization in the Extreme 
Ultraviolet”.

Tobias Schäffter
The Head of Divi-
sion 8, “Medical 
Physics and Me-
trological Informa-
tion Technology”, 
was inducted into 
the Berlin-Bran-
denburg Academy 
of Sciences and 
Humanities (Ber-
lin-Brandenburgische Akademie der 
Wissenschaften). Mr. Schäffter is an or-
dinary member of the “Technological 
Science” class in the field of medical tech-
nology. 

Researching communications of 
tomorrow

Faster, further, 
better – this de-
velopment will 
continue even after 5G is introduced. A 
DFG project called “Metrology for THz 
communications” (Meteracom) is re-
searching what concepts could look like 
for even higher transmission rates. The 
focus is on the terahertz frequency range 
in which more than 100 gigabits could 
be transferred per second in the future. 
That is approximately ten to one hundred 
times faster than what the current trans-
mission systems like WLAN or 5G can 
achieve. In addition to PTB, the British 
metrology institute NPL (National Phys-
ical Laboratory) and the the universities 
of Braunschweig, Paderborn, Marburg, 
Stuttgart and Lübeck are participating.
Contact: Thomas Kleine-Ostmann,
Phone: +49 531 592-2300, 
thomas.kleine-ostmann@ptb.de 

Corona: Multi-stage set of mea-
sures at PTB

PTB has implement-
ed numerous mea-
sures to fight the 
coronavirus (SARS-
CoV-2); for exam-
ple, nearly all events 
planned for the near 
future have been 
cancelled, as have official trips – includ-
ing those between PTB’s sites. All staff 
members working on site at PTB Braun-

schweig and PTB Berlin must follow strict 
hygiene and conduct regulations. Lastly, 
most PTB staff members are now work-
ing from home. This has allowed (and 
will allow) tasks to be completed that 
are essential for research and service. It 
will not be possible to prevent delays in 
these areas, since many research and 
service tasks can only be completed on 
site in the laboratory. Nevertheless, PTB 
is making every effort to ensure that all 
essential measurement tasks continue to 
be performed – in other words, to ensure 
that the clocks keep ticking instead of 
just killing time. To meet this challenge, 
PTB uses a multi-stage set of measures 
with three operational statuses beyond 
the normal operational status: “flexible 
operational status” (represented by yel-
low in the traffic lights), “restricted ope- 
rational status” (orange) and “emergency 
operational status” (red). Following the 
set of measures, PTB must (and intends 
to) continue its fundamental research and 
service tasks as well as possible given the 
current constraints. The current opera-
tional status for each of the PTB sites can 
be found in an infographic on the main 
page of PTB s̓ website (www.ptb.de).
Contact person:
Corona crisis management team,
Phone: +49 531 592-3005,
corona-krisenstab@ptb.de
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