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On course to new territories
First long LHC shutdown phase will pave the way to unexplored territories

After about four quadrillion proton-
proton  collisions the LHC is now taking 
a break: the world’s largest particle 
accelerator  has gone into a long mainte-
nance phase. In the coming 20 months, 
the facility at the European Laboratory 
for Particle Physics CERN near Geneva 
will undergo a complete inspection and 
partial refurbishment. When the LHC 
takes up operation again in 2015, it will 
be ready to reach collision energies of 
14 Tera electron volts (TeV), which is the 
design energy  of the accelerator. Before 
the break, the protons in the LHC had 
smashed into each other with a collision 
energy of 8 TeV.

In the maintenance phase, all 1695 
inter connections and 10170 high-

current  splices between the supercon-
ducting magnets have to be tested and 
reworked. The LHC experiment teams 
too will use the “Long Shutdown 1” (LS1) 
for maintenance and upgrade. The so-
called pixel detector in the ATLAS exper-
iment, for example, will get an additional 
layer to improve the three- dimensional 
tracking resolution. The gigantic ATLAS 
and CMS detectors at the LHC consist 
of separate sub-detectors. The pixel de-
tector forms the innermost detector lay-
er and determines the exact collision 
point in the beam pipe which sits in the 
middle of the detector.

“The extension requires a completely 
new and thinner beam pipe to create 
more space for the additional detector 

layer,” said Mike Medinnis, co-leader of 
the ATLAS group at DESY. DESY will 
provide the test beam to check the new 
detector layer before installation. More-
over, the ATLAS cooling system for the 
overlying semiconductor tracker (SCT) 

Since Easter, the CMS detector is completely open for maintenance and modification. Photo: CERN



DireCtor’s Corner

Dear colleagues,
in the last weeks and months, 
the field of particle physics 
took an important step for-
ward: the particle discovered 
last summer more and more 
clearly appears to be a Higgs 
boson, the number one on 
the LHC wanted list. 
Already now, the new LHC 
data let experimental physi-
cists, theorists as well as 
philosophers  and interested 
amateurs ponder the 
universe  – its properties, its 
beginnings and future, its 
beauty  and elegance. They 
even abandon theories and 
develop new ideas.  Never-
theless, this is only the first 
major achievement of the 

LHC – I am sure there will  
be even more fundamental 
and perhaps revolutionary 
findings. 
Within the coming 20 months, 
the LHC accelerator will be 
prepared for operation at its 
maximum energy of 14 TeV, 
including an upgrade for the 
experiments. Our ATLAS and 
CMS scientists are much in 
demand at important sectors 
of both experiments, contrib-
uting their experience from 
the construction and long-
time operation of the HERA 
detectors.
DESY will also play an impor-
tant role in the further im-
provement of the LHC: from 

2020, the accelerator’s lumi-
nosity will be increased by a 
factor of five. This requires a 
fundamental upgrade of the 
ten-year-old experiments –  
with the support of DESY 
technological developments 
and man(and woman-)power .
Finally, there is a milestone 
for long-term particle physics 
planning: lately, the CERN 
Council approved the new 
European Strategy for Particl e 
Physics. In the light of the first 
LHC results, we defined the 
course for future experiments, 
with the LHC playing a major 
role, but also with strong sup-
port for a linear  collider as the 
next accelerator . 

Particle physics is extremely 
exciting these days. It is fan-
tastic to be part of the team 
who sees how puzzle pieces 
– some from quite different 
research fields – arrange 
themselves into an overall 
picture that provides an in-
creasingly complete view of 
our universe to mankind. I 
am glad and proud that we at 
DESY are involved in this in a 
leading role.

Kind regards, 
Joachim Mnich

DirECtor’S CorNEr

has to be improved. Not only the parti-
cle energy at the LHC will increase after 
LS1, the physicists also expect a higher 
collision rate (luminosity).  This is why 
some detector components need addi-
tional cooling. A new gas monitor devel-
oped at DESY will allow more accurate 
measurements of the cooling gas flow 
and of the gas components.

At the other large LHC detector, CMS, a 
thinner beam pipe will also be installed, 
so that a complete replacement and up-
grade of the pixel detector will be possi-
ble at a later stage. Moreover, there will 
be maintenance for the semiconductor 
tracker, which will be operated at minus 
25 degrees centigrade in future data 
taking runs. In the hadron calorimeter 
that measures the position, energy and 
arrival time of collision products con-
sisting of quarks newly developed 
silicon  photomultipliers will be installed, 
which are much more sensitive than 
their predecessors, but are not 
disturbed  by magnetic fields.

DESY and the University of Hamburg 
jointly provide about one third of all 
silicon  photomultipliers for the CMS 
hadron calorimeter and will take care of 
the replacement at the innermost ring, 
which is the most difficult to access. 
“For this task, our long-time experience 
with HERA detectors is of great help, 
and the other groups are glad that we 
are doing this job,” said Kerstin Borras, 
head of the CMS group at DESY. The 
DESY workshops have developed a 
special tool for removal and installation 
of the electronic modules.

During LS1, the physicists have enough 
work to do with the evaluation of the al-
ready collected data. When the Large 
Hadron Collider takes up operation 
again in 2015, the scientists expect to 
take a step into the unknown. “With the 
energy upgrade, not only the Higgs pro-
duction rate will increase,” said Medin-
nis. “The LHC will open up a vast new 
territory for exploration.” With higher en-
ergy, it will be possible to search for 

even heavier particles, Borras points 
out. “Perhaps we will find first signs of 
physics beyond the standard model, 
first hints of supersymmetric particles or 
hidden dimensions.” (tim)

In mid-March, at a parliamentary evening 
in the premises of the German Physical 
Society in Berlin, particle physicists from 
all over Germany informed members of 
the Bundestag about work with the LHC. 
CERN Director-General Rolf Heuer provi-
ded an overview of the Higgs particle 
search. Germany is the largest financial 
contributor to CERN; scientists from 
more than 25 german institutes contri-
bute significantly to LHC research. 
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By Andreas Hoppe
Sustainability is a term that pops up 
very frequently, especially in connection 
with renewable energies. But 
sustainability is much more: sustainable 
development means putting 
environmental and social aspects on an 
equal level with economic aspects. 
Sustainable economic activity means 
building up an ecological, social and 
economic system that safeguards the 
existing resources in the long run. The 
Helmholtz Association is committed to 
sustainability as well. The individual 
research centres can select from a 
variety of sustainability topics to focus 
on those that are of major relevance to 
their field of expertise.

DESY focuses its attention on the theme 
of sustainable energy management. The 
goal is to include mid-term and long-
term sustainability aspects as integral 
elements into all business processes. 
DESY sees sustainability priorities in the 
very energy-intensive operation of large-
scale facilities, for example. Mobility 
also plays a major role because of our 
numerous guest scientists from all over 
the world. Important stimulus came 
from a one-week workshop held at 
DESY in February, with the participation 
of 20 MBA sustainability management 
students from the Leuphana University 
in Lüneburg. Prior to the workshop, 
DESY went through a number of action 

fields searching for tasks that are 
important to DESY under the aspect of 
sustainability. These tasks had to be 
solved by the students within a week. 
Within the framework of the workshop, 
DESY mentors were available to answer 
specific questions. Each group focused 
on one of the following topics:

1. Concept to create an evaluation 
instrument for sustainability-oriented 
construction and conversion of 
existing buildings

2. Actual condition analysis of the 
energy management system at 
DESY and its further development 
for future requirements

3. Development of a sustainable DESY 
mobility concept

4. Communication as an instrument to 
establish a sustainability culture at 
DESY

At the end of the workshop, the students 
presented their results to a jury; 
subsequently a detailed evaluation 
report was made. Both groups 

Sustainability
(No) issue at DESY?

benefitted from the workshop. The 
students, who had to organise such a 
workshop as part of their Master’s 
thesis, had the opportunity to investigate 
a research institute – which is quite 
different from industrial enterprises. 
DESY can now resort to a well-
structured and compact basis and to 
recommendations from the workshop 
topics. Now DESY has to incorporate 
and implement these proposals. The 
next step is the analysis of the detailed 
evaluation report of the workshop to see 
which of the individual results will be 
executed at DESY in which sequence 
and period of time. DESY will start to 
implement certain sustainability aspects 
as integral elements into the relevant 
business processes. A start has been 
made that the often quoted term 
sustainability becomes a real issue at 
DESY. 

a  livable world

a viable 
world

an equitable 
world

environment society

economy

sustainable
development

Science must become a forerunner of 
sustainability culture. This claim is postu-
lated by Harald Welzer, Director  of the 
non-profit foundation Futur zwei (futuret-
wo). Although science  develops instru-
ments for sustainable action, it does not 
use them, Welzer criticises in the “ZEIT 
Wissen ” magazine. As long as science  
does not play a model-role with regard to 
sustainability, it should not be surprised 
when people do not change their behav-
iour “even if they are constantly informed 
about the fact that this is bad for our 
world.”    

www.futurzwei.org



What’s on at DEsY

All current events: www.desy.de/events

Stopwatch for X-ray lasers
With X-ray lasers like DESY’s FLASH or the LCLS at the US National 

Accelerator Laboratory SLAC, timing is everything. Their pulses are 

designed to explore atomic-scale processes that are measured in 

femtoseconds, or quadrillionths of a second. Determining the point of 

time at which the laser strikes a sample, either by itself or in concert 

with another laser pulse, can be vital to the success of an experiment. 

In the scientific journal „Nature Photonics“, an international team of 

researchers detail a new set of tools that better pinpoints the arrival 

time of X-ray  and other laser pulses to within a few femtoseconds of 

accuracy. Credit: Greg Stewart/SLAC

April

DORIS DAYS
DESY, Hamburg
http://dorisdays.desy.de

Public Lecture
Vom Urknall bis zum Kältetod – Die Geschichte des Universums
Karsten Büßer, DESY Hamburg
DESY, Hamburg, auditorium, 19:00 h
http://fortbildung.desy.de/e109

Science Café DESY
Graphen, das dünnste Lasermaterial der Welt
Isabella Gierz, Hamburg, DESY Bistro, 17:00 h
http://sciencecafe.desy.de

Mai

24.

17.

9.

25.

25.

15.

22.

Public Lecture
Mythen und Fakten aus Goldfinger – James Bond und die Physik
Metin Tolan, Technische Universität Dortmund 
DESY, Hamburg, auditorium, 19:30 h
http://fortbildung.desy.de/e109

Inauguration symposium Wolfgang Pauli Centre
DESY, Hamburg, auditorium, 9:30 h
www.wpc-hh.de

Event Series “Musik & Naturwissenschaft”
Einsteins Universum  
Brian Foster (DESY & Uni Hamburg) & Jack Liebeck
DESY, Zeuthen,  auditorium, 17:30 h

Trio JAG
DESY, Zeuthen,  auditorium, 19:30 h  
http://humboldt-professur.desy.de/e103324/

DESY Engineering and Innovation Day
DESY, Hamburg, auditorium, 13:00 h
http://kite.desy.de

Science Café DESY
Kommt der nächste Einstein aus Afrika?
Babette Döbrich, Hamburg, DESY Bistro, 17:00 h
http://sciencecafe.desy.de

Zukunftstag für Mädchen und Jungen
DESY, Zeuthen

Girls’ Day
DESY, Hamburg

14.-15.

23.

19.



By Moritz Habermehl 
Modern X-ray light sources like PETRA 
III allow scientists to determine atomic 
structures of very large protein mole-
cules or even whole viruses. However, 
the intense X-ray radiation also causes 
damage to biological and organic sam-
ples within a short period of time. In 
fact, the lifetime of samples irradiated 
with X-ray beams can be substantially 
extended by cooling them down to low 
temperatures, typically 
minus 196 degrees. For 
X-ray structure determi-
nation crystalline sam-
ples are required. So far, 
cryocooling these crys-
tals, such as crystallised 
viruses, wasn’t always 
possible. An international 
team including DESY 
scientists now succeed-
ed in cryocooling very 
large molecular com-
plexes to minus 196 de-
grees with the technique 
high-pressure-freezing, 
thus extending their life-
time in the X-ray beam.

X-ray investigations of 
viruses  and other biolog-
ical macromolecules rep-
resent a major challenge. 
On the one hand, it is 
very difficult and time-
consuming to obtain 
crystals from these mol-
ecules. On the other hand, these crys-
tals are usually very delicate and soft, 
so that it is possible to crush them with 
a knife.

Cryocooling crystals to minus 196 de-
grees is a major problem because of 
their high water content. The water 
freezes during the cooling process and 
transforms into ice, which expands in 
the crystals and destroys them – like a 
bottle of water exploding in the freezer.

So far, crystals had to be treated with 
an antifreeze agent to avoid ice forma-
tion – similar to the radiator fluid in a 
car, where glycerine suppresses the for-

Caught in the cold
First successful high-pressure freezing of a virus crystal

mation of ice crystals and in our case 
avoids the damage to the virus crystal. 
However, the search for the appropriate 
antifreeze agent may waste a large 
amount of valuable crystals and there is 
no guarantee to find the appropriate 
agent for each sample. Especially for 
relatively large structures, such as virus-
es, this method is often not successful. 
For the crystals of the so-called Bovine 

Enterovirus 2 (BEV2) no suitable anti-
freeze agent could be found. Crystals of 
BEV2, which is a widespread virus 
among cattle throughout the world and 
may cause miscarriages, could so far 
only be measured at room temperature, 
with the disadvantage that the crystals 
were destroyed by the X-ray beam with-
in a few tenths of a second.

An international team of scientists from 
DESY, the Diamond Light Source in 
Great Britain, the Heinrich Pette Institute 
in Hamburg and the University of Oxford 
now successfully used a method which   
orginates  from electron microscopy.  
Here it is also important to prevent 

structural changes during cryocooling 
induced by ice formation in the sample.          
This is achieved by rapid freezing  while 
the  sample is exposed to high 
pressures .

For the first time this method has been 
successfully applied to crystals of BEV2, 
as the team of the DESY scientists Anja 
Burkhardt and Alke Meents report in the 

scientific journal “Acta 
Crystallographica Sec-
tion D”. At  high pres-
sures of more than 2000 
bar, the sample was 
shock-frozen  with liquid 
nitrogen to minus 196 
degrees. The team uses 
a technique reaching 
cooling rates of 7000 de-
grees per second. Thus 
the cooling process 
takes only a thirtieth of a 
second  per crystal.

Comparing the results 
from the high-pressure 
frozen crystal with a non- 
cooled reference sample 
shows the success: the 
cooled virus crystal 
withstands  the beam for 
twelve seconds, which is 
on average more than  
a hundred times longer 
than the samples meas-
ured at room tempera-

ture. The success ful shock-freezing al-
lows structure determination from only  
one crystal, whereas about thirty  
larger crystals  are required at room 
temperature .

6

Structure of the Bovine Enterovirus 2, measured at Diamond Light Source.

“Structure determination from a single 
high-pressure-frozen virus crystal”; 
Anja Burkhardt et al.; Acta Crystallo-
graphica Section D: Biological 
Crystallo graphy (2013, D69 308-312); 
DOI: 10.1107/S090744491204543X

INFO
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NEWS

Theoretical physics with inter-
national reputation
DESY and the Uni of Hamburg create Wolfgang Pauli Centre

DESY and the University of Hamburg 
jointly establish a Wolfgang Pauli Centre 
(WPC) for theoretical physics. “The 
close cooperation of the university and 
the DESY theory group makes Hamburg 
a theory region with international reach,” 
WPC spokesman Wilfried Buchmüller 
points out. “The Wolfgang Pauli Centre 
will greatly expand and make visible the 
joint activities.” The inauguration sym-
posium will take place in the DESY audi-
torium on 17 April.

The new research and education centre 
is part of the strategic Partnership for 
Innovation, Education and Research 
PIER between the university and DESY. 
It will extend the long-standing cooper-
ation in theoretical high-energy physics, 
including the research fields of solid-
state physics and quantum optics. Alto-
gether some 160 scientists will work un-
der the roof of the centre.

In addition to research, the training of 
young scientists is a key goal of the 
WPC. Therefore, it is closely connected 
to the study programmes of the univer-
sity’s physics department and designed 
to lead the students to research pro-

jects with thematic reference to the 
Wolfgang Pauli Centre. In addition, it will 
also enhance and improve the teaching 
curriculum for doctoral students with 
top-class guest scientists. Moreover, 
there will be an annual Wolfgang Pauli 
Lecture which will be held by young 
scientists .

Wolfgang Pauli was awarded the Nobel 
Prize in 1945 for his work on the exclu-
sion principle which he elaborated in his 
Hamburg years from 1923 to 1928. “His 
name stands for brilliant research in 
many fields of theoretical physics, in-
cluding quantum theory, particle phys-
ics, theory of relativity and cosmology,” 
Buchmüller emphasises. “The Wolfgang 
Pauli Centre will carry on the tradition of 
excellent and broad research in the field 
of theoretical physics in Hamburg. This 
will make Hamburg a centre of attrac-
tion for outstanding students and young 
scientists.” (tim)

DESY mechanics standards department
Since April DESY has a mechanics stand-
ards department. It is the central office pro-
viding information about DESY standards, 
for example work standards, technical 
guidelines and practical recommendations, 
which will also be available online. In addi-
tion, the standards department informs 
about innovations concerning DIN standards 
and pressure equipment, safety and machine  
guidelines. At a workshop design engineers 
from several DESY groups recommended to 
create a standards department to save time 
and money by reducing development time 
and avoiding reworking and new manufac-
turing. It will also improve communication 
between DESY groups and suppliers and 
facilitate  initial training of new colleagues. On 
23 April, the standards department will pre-
sent itself at the DESY Engineering and 
Innovation  Day.
http://normstelle.desy.de

DESY role models on MiNt Day
MINT stands for mathematics, informatics, 
natural sciences and technology. But MINT 
is more. Some 150 girls of 9th to 12th grade, 
who attended this year’s MINT Day at the 
Fraunhofer Institute for Silicon Technology 
(ISIT) in Itzehoe, could get a first-hand expe-
rience of this. DESY has been participating in 
this event for five years. It is organised by the 
employment agency, the vocational coun-
seling centre for women, FRAU & BERUF, 
and ISIT.  DESY equal opportunities officer 
Sylvie Faverot-Spengler and several DESY 
women acting as “role models” went to 
Itzehoe  and talked about what motivated 
them to start their career, which skills are 
vital  and about their everyday working life, 
and they answered the questions of the girls. 
This action took place within the framework 
of the National Pact for Women in MINT 
Careers , supported by the Federal Ministry 
of Education and Research, the EU and the 
European Social Fund. Apart from DESY, 
local  enterprises and universities presented 
their offers.

ALPS ii approved
After a comprehensive evaluation by the 
Physics Research Committee (PRC), the 
DESY Board of Directors approved the first 
two phases of the ALPS II project. With the 
help of strong lasers and strong magnets, 
the ALPS experiment (Any Light Particle 
Search) searches for so far undetected light-
weight elementary particles – axions for 
example  – and it has already provided the 
best exclusion limits worldwide for these 
particles. The set up of a large structure in 
the HERA accelerator tunnel will be decided 
upon later. With the approval an ALPS group 
was established within the DESY high-
energy  physics research sector.
http://alps.desy.de/ 

 http://www.wpc-hh.de

INFO

Wolfgang Pauli was awarded the Nobel Prize for the exclusion principle he elaborated in Hamburg.  

Credit: Pauli Archive CERN
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A picture says more than a 
thousand words
DESY picture archive digitises thousands of historic photos

By renate Baus
At the end of 2010, the DESY library 
started a Herculean task: in collaborati-
on with the PR and IT departments, all 
DESY pictures will be archived into a 
single picture archive. This task was trig-
gered by the search for photographs for 
the 50th DESY anniversary in 2009.
The pictures encompass the period from 
1959 to 2004 and are only rudimentarily 
documented so far. The first step was to 
look through and sort out about one mil-
lion pictures. By now the image data has 
grown into a collection of about 300 000 
individual pictures which form the basis 
of the picture archive. About 60 000 pic-
tures of people, buildings, infrastructure 
and special events were scanned and 
are now ready for documentation. This 
will be done with the participation of nu-
merous active and retired DESY mem-
bers. Any additional information and 
help is highly welcomed! To make parti-
cipation easy, the picture archive has its 
own website (see info box). The website 
has been created recently and still needs 
to be improved. Currently, the pictures 
shown cover the initial DESY period 
from 1959 to 1969. Plans are to simulta-
neously display several films and identi-
fied pictures with text and comments, 

A new ELBE in Dresden
With a joint push of the button, Saxony‘s 
Minister-President Stanislaw Tillich and 
Dr Peter Michel, head of the radiation 
source at the Helmholtz-Zentrum 
Dresden -Rossendorf (HZDR), commis-
sioned the new ELBE. Yet in contrast to 
its namesake, ELBE does not move 
water  but electrons: it is a so-called 
„Electron Linear accelerator for beams 
with high Brilliance and low Emittance“. 
After a 55-million upgrade, ELBE is now 
Saxony‘s largest research facility.
The heart of ELBE is an accelerator that 
brings electrons to the energy of up to 
40 million electron volts. Another element 
of ELBE is the high performance laser 
DRACO : with its 150 terawatts, it 
achieves an intensity comparable to con-
centrating the entire energy of the sun 
hitting the earth‘s surface on the tip of a 
pencil.
Electron source and high performance 
laser are valuable tools even when 
applied  individually to investigate the 
characteristics of functional materials 
such as semi-conductors. In combina-
tion, however, they offer a very special 
option: when the electron and laser 
beams collide, the electrons behave like 
a mirror and change the laser‘s wave 
length. This generates ultra-short X-ray 
pulses, which make visible the structure 
of materials or biological processes 
down to the atomic level.
ELBE is available not only to HZDR 
researchers , measuring time can be 
booked by any scientist – fully in accord-
ance with the Helmholtz mission of 
developing  and operating large-scale 
facilities  that are freely accessible to 
science .

www.helmholtz.de/en/hermann

and possibly give access to the databa-
se. All this takes time. So don’t be dis-
appointed, but enjoy the pictures on the 
website and indulge yourself in memo-
ries. And if you know further details and 
stories about the pictures, remember to 
send these to the picture archive. 
The picture archive may also be able to 
help you when you are searching for pic-
tures from the period of 1960 to 2004. 
Although the search will be difficult and 
needs your active cooperation, every 
day more and more pictures are identi-
fied and included into the database. 
Patience  is (regrettably) required also in 
this case.

Automobile in the accelerator: the DESY picture archive includes numerous historic events – as the visit of federal 

science minister Hans Lenz in 1964

Informers, experts and searchers are 
asked to contact the picture library:
Renate Baus, Bildarchiv -L-, 
bildarchiv @desy.de, Tel. -2402

Picture archive in the web:  
http://library.desy.de/desy_picture_
archive/
For legal reasons, the pictures are 
only available in the DESY intranet. 
You may register with your DESY 
account  or get access on request. 
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