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Introducing M&W Big Science.
M&W Big Science is the business unit serving
the Big Science market. The Big Science market
consists of large research facilities, scientific test
centres and is often funded by governments or
groups of governments. In many scientific fields,
major progress is only achieved through Big
Science facilities, which are needed to perform
exotic experiments.
The unique mechanical and electrical
engineering competences and high level of
craftsmanship of M&W Big Science enables us
to offer products and solutions to the demanding
customer base, where quality, durability and
precision is key.

The bridge between the warm and the cold
terminal.
Current leads are a key component in any
superconductor technology. It leads the current from the
ambient temperature of 20 ⁰C to the cold environment
where the superconducting wires are operated. The
superconductor must be cooled to cryogenic
temperatures, which for low temperature superconductors
is around 4 K (-269 ⁰C). At this temperature, the
superconductor enters its superconducting state and has
no electrical resistance.
Particle accelerators use strong magnetic fields either to
bend or to focus/de-focus the particle beams. To create
such a strong magnetic field, strong superconducting
electromagnets are required. These magnets rely on thin
superconducting wires that can carry huge electrical
currents, thanks to zero resistance, and can thus create
very strong magnetic fields, in the range 1-10 T.
Thousands of amps are entering the current lead through
the warm terminal that consists of a massive copper block
and exits through the cold terminal in a small
superconducting wire. The current lead serves as a bridge
between the two regimes.

Conduction type, LHe cooled current lead
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Conduction (CdH)

Convection (CvH)

Convection w. HTS (CvHH)

Convection w. HTS Hybrid (CvHNH)

M&W Big Science are specialists in optimising the design of current leads. There
are a great variety of current lead designs depending on performance, scale,
complexity, and applications. A current lead is designed for a specific task taking
the following variables into consideration:
•
•
•
•

Current requirements
Heat leak/generation
Coolant availability (type, pressure, flow, temperature, cycle)
Application, operating hours, quenches
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Conduction type current lead (CdH)
The CdH is a conduction type, LHe-cooled
current lead. The cold terminal is immerged in
a bath of liquid helium, which removes the
heat conducted from the warm terminal and
any heat generated from resistive losses in the
current lead. This design is used for operating
currents ranging from 10-100A.

Convection type current lead (CvH)
The CvH is a convection type, LHe + GHe-cooled
current lead. It has, similarly to the CdH, the cold
terminal immerged in a bath of liquid helium. In
addition, the helium gas generated from the boil-off
is funnelled into one or several channels inside the
current lead and the gas is used to cool the current
lead from the inside. This is a very efficient design
compared to the CdH, as it takes advantage of the
helium boil-off. This design is used for operating
currents ranging from 100-30 kA.

Convection type current lead w. HTS (CvHH)
The CvHH is a convection type, LHe + GHe-cooled
current lead, which introduces high-temperature
superconducting material. The top section is similar
to the traditional CvH, while the bottom section has
HTS material as conductor of the current. This design
requires that the intersection point is kept at a fixed
temperature, above the critical temperature of the
chosen HTS. Since the HTS part fortunately is a poor
conductor of heat compared to copper and the HTS
does not have any resistive losses, the amount of
heat that reaches the helium bath is very low. This
design can be used for operating currents of 2-70 kA.
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Convection type current lead w. HTS hybrid (CvHNH)
The CvHNH is similar to the CvHH, but here
liquid nitrogen (LN2) is introduced to cool the
resistive part of the current lead (section 1
(see sketch)). When the design specification
allows for LN2 to be used as a coolant, the
helium consumption can be significantly
reduced. This design is used for operating
currents of 2-70 kA.

Retrofit current lead (CvH/CvHNH)
The retrofit current leads are designed to fit
into existing set-ups. It can utilize either the
CvHH or CvHNH design to upgrade your
existing current lead. Mark & Wedell is
specialists in implementing new solutions in old
cryostats taking spatial constrains into account.
Such a retrofit can enable a current increase of
up to 50% and/or a significant reduction in the
LHe consumption. This in done by utilizing HTS
material and LN2 as a coolant. This design is
used for operating currents of 2-30 kA.

Tailor-made solutions
Our current leads can be tailor-made
to fit your needs, so contact us for your
specific design.
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The Large Hadron Collider (LHC) is the world’s largest and most powerful particle
accelerator and the largest scientific test instrument ever built. The collider is a 27 km long
circular accelerator placed 100 m underground. The particles are accelerated in 2
independent vacuum tubes, with one beam traveling clock-wise and one beam traveling
counter clock-wise.
The particle accelerators accelerate protons and other particles to near the speed of light,
before smashing them together at so-called collision points. This is done in order to study the
fundamental interactions of nature. The LHC was built to test the Standard Model of particle
physics: a classification of all known elementary particles – the building blocks of the world
around us. In 2012 the LHC confirmed the detection of the Higgs Boson, which was predicted
in 1964.
Mark & Wedell has so far developed and supplied CERN with more than 450 superconducting
current lead units. One of the most prominent deliveries to the LHC was 410 current leads for
‘corrector’ dipole magnets, used for keeping the LHC particle beam under control.
Furthermore, current leads with varying operating currents have been delivered to CERN,
mostly for magnet testing purposes
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Example of a M&W Big Science current lead installation.
M&W have supplied two pairs of 2 kA
convection type, helium cooled current
leads for the FREIA lab at Uppsala
University. The current leads are used to
feed current into the corrector dipole
magnets for the HiLumi project at CERN.
The dipole magnet is enclosed in a
cryostat, and the current lead supplies a
current from outside the cryostat into the
magnet.

The current lead (and the cryostat) is
fitted with sensors for measurement of
the temperature and voltages in order to
ensure that everything is operating as
per design.

A cryostat consists of several layers of
isolation, with the temperature becoming progressively colder for e
ach layer. The current lead goes through
the layers and supplies current to the
inside of the cryostat. At the top the
current lead is at a temperature of 298 K
(25 ⁰C) and at the bottom it is at 2 K (271 ⁰C).

The cold end of the current lead will be
attached to a large superconducting
dipole magnet. When in operation, up to
2 kA will pass through the current leads,
feeding the magnet which will produce a
magnetic field of 2,5 – 4,5 T.
March 2020. Courtesy of Uppsala University
during test installation of the current leads.
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March 2020. Courtesy of Uppsala University during test
installation of the current leads.
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Selected project references.
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We are located in Denmark, between Germany and Sweden.

Bridging German quality and precision
with Nordic flexibility and innovation.

About M&W.

Mark & Wedell A/S (M&W) is a global engineering and manufacturing
company. M&W serves a solid and growing international customer base
within mining, mineral processing and metals refining, power generation,
fertilizer, cement, pharma/healthcare, food, oil & gas industries and Big
Science.
Since 1982 M&W has developed and supplied automated sampling
equipment, instruments and whole system solutions. In 1999 M&W acquired
FLS JAWO Handling from FLSmidth and continued developing a range of
specific sampling products.
Our brand M&W JAWO Sampling and unique know-how is well recognized
in our markets and among our customers due to more than 40 years of
experience. M&W JAWO Sampling has supplied more than 2,600
automated sampling solutions to more than 850 projects in 85+ countries.
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