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              Introduction 
 The workhorse of a classical computer is the transistor. 
Computational power scales linearly with the number of tran-
sistors on the chip. Moore’s Law predicts that device dimen-
sions are decreasing in time, and within the next decade or 
so, we are going to hit a fundamental physical limit, which 
is the size of a single atom. If we want to continue scaling in 
computational power, we have to think about alternative con-
cepts that have different scaling laws. One of these alternative 
concepts could be quantum computation.  1 

 In a quantum computer, quantum mechanical principles, 
such as superposition and entanglement, are used. The work-
horse of a quantum computer is a quantum bit, or qubit. 
Thanks to the principle of superposition, a qubit can be ON 
and OFF at the same time (unlike the conventional transistor, 
which can either be in an ON or OFF position), and it can 
also take any value in between. In a quantum computer, an 
ensemble of entangled (coupled) qubits is envisioned, and if 
the quantum state of one of these qubits is changed, then the 
states of all of the qubits will be simultaneously changed. Due 
to these quantum mechanical principles, the computational 
power scales exponentially with the number of qubits entangled 
in the system. This also means that the computational power is 
doubled every time an entangled qubit is added to the system. 

This is the promise of quantum computing and also the reason 
why a number of companies in the United States such as IBM, 
Microsoft, Intel, Google, and also in China such as Baidu, 
Tencent, and Alibaba are investing in quantum computing 
research. 

 Many different principles can be used to make a qubit.  1 

One possibility is the spin qubit. A spin qubit can be real-
ized in an indium antimonide (InSb) nanowire, as shown in 
Figure 1  a,  2 , 3   where fi ve gate electrodes are located below 
the nanowire. Two quantum dots can be defi ned in series 
in the wire by applying a negative potential to gates 1, 3, 
and 5, such that three potential barriers are formed, with 
two potential wells (dots) in between. In each of the dots, 
exactly one electron is captured by tuning the potential on 
gates 2 and 4. If both electrons have spin-up, then the elec-
tron in one cannot tunnel to the other quantum dot because 
a triplet state has to be formed, which is a higher-energy 
state. As a consequence, current is blocked by the Pauli 
exclusion principle.     

 A short voltage pulse can be given to one of the gates, 
in the presence of a magnetic fi eld, such that one of these 
spin-up electrons is rotated. If the situation is reached where 
one electron has spin-down and the other one has spin-up, 
then the left electron can tunnel to the right quantum dot, 
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forming a singlet state, and a current can flow through the 
system when a small potential difference is applied between 
the source to the drain electrode. With this device, the spin 
state of a single electron can be initiated, controlled, and 
read out, so this is a spin qubit. Figure 1b shows Rabi oscil-
lations; from this graph, two important observations can be 
made. First, these spin rotations are fast due to the fact that 
this electron is hosted in InSb. This material consists of two 
heavy elements and therefore has strong spin–orbit interactions. 
InSb has a Landé g-factor (a proportionality factor that  
relates the observed magnetic moment of a particle to its  
angular momentum quantum number and the Bohr magneton) 
of 50,3 enabling fast spin rotations, which is advantageous 
for a qubit. Second, the downside is that these oscillations 
damp out quickly; after approximately 100 ns, the ampli-
tude has almost completely vanished. The electron in InSb 
interacts with millions of nuclear spins—and indium (anti-
mony) has a nuclear spin of nine halves (five halves) due 
to an odd (even) number of protons (neutrons)—therefore, 
this electron spin quickly loses spin orientation. This is 
called “decoherence.” In general, decoherence is due to the 
interaction of a quantum state with the local environment. 

Decoherence is the fundamental bottleneck for building a 
quantum computer.

One possible way to overcome decoherence is to use topo-
logical quantum computation, in which quantum information 
is stored nonlocally in so-called Majorana zero modes.4  
E. Majorana predicted the Majorana fermion in the 1930s 
as a particle that is equal to its antiparticle, and because of 
this definition, it has no charge and no spin.5 Majoranas have 
been predicted to be real particles similar to neutrinos; about 
a decade ago, it was proposed that electronic states can be 
induced in solid-state materials with all of the properties of 
Majoranas.6–8

A Majorana state is an equal superposition of an electron 
and a hole, and it can be formed in the middle of the gap of 
a topological superconductor. The following ingredients are 
needed to induce Majorana states:9 (1) a one-dimensional (1D) 
semiconductor system with strong spin–orbit interaction, 
resulting in displaced dispersion curves as shown in Figure 2a; 
(2) a magnetic field, which shifts the energy levels to open a 
“Zeeman gap”; if the electrochemical potential can be tuned to 
lie somewhere in this Zeeman gap, a topological phase is real-
ized; and (3) superconductivity to impose electron–hole sym-
metry to the system. The phase diagram in Figure 2b shows 
that if the Zeeman energy is large enough, the electrochemi-
cal potential can be tuned such that the topological phase is 
reached, in which we expect to find two Majorana states, 
one at each end of the nanowire. The promise is that these 
nonlocal states are immune to local noise and would therefore 
have long coherence times. The Majorana modes obey non-
Abelian statistics, which means that by physically exchanging 
the two Majorana modes, the phase of the system is changed. 
This exchange operation is important, first, to study the sta-
tistical properties of the Majorana modes; verification of the 
non-Abelian properties will prove their existence. Second, the 
exchange operation can be used to process quantum informa-
tion in a topological qubit.

Signatures of Majorana states have been observed in a 
variety of material systems in recent years.10–15 Figure 3a shows 
a device based on an InSb nanowire, which is a 1D system 
with strong spin–orbit interactions, coupled to a supercon-
ductor, in this case NbTiN, to study Majorana zero modes.10 
By applying a magnetic field B parallel to the long axis of 
the wire, Majorana states are expected at both ends of the 
superconductor in contact with the wire. By using tunnel-
ing spectroscopy, the density of states in the piece of the 
nanowire between the tunnel barrier and the superconduc-
tor can be mapped out, and the presence of a Majorana state 
results in resonance at zero energy. In Figure 3b, tunneling 
spectroscopy data from such a device are shown.16 From the 
data at zero magnetic field, it is clear that a superconduct-
ing gap has been induced in the wire. If the magnetic field 
is increased, a peak at zero energy emerges, in this device 
at approximately 1.2 T. Importantly, this peak always stays 
fixed to exactly zero energy, which is an important signa-
ture of a Majorana state.

Figure 1.  (a) Scanning electron microscope image of a spin–
orbit qubit based on an InSb nanowire. The five local gates are 
used to define two quantum dots in each of which one electron 
is captured. (b) Current (I) through the system as a function of 
the burst time (τ), showing Rabi oscillation.2,3
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The data appear to be consistent with the concept of 
Majorana states, but some issues remain. The first problem 
is that there is a finite density of states in the 
superconducting gap at finite magnetic field, as 
is clear from the line trace (red line) in Figure 3c,  
taken at B = 0 T, indicated by the blue line in 
Figure 3b. The other problem is related to the 
height of the zero-bias peak. In the case of a 
Majorana state, the conductance through the 
channel should be quantized at values of 2e2/h 
(conductance quantum, e = electron charge,  
h = the Planck’s constant).17 The maximum 
observed peak height in this device is only 
10% of that value, as illustrated by the line 
trace (red line) in Figure 3c, taken at B = 2.22 T ,  
corresponding to the position in Figure 3b 
indicated by the short red line. Theory shows 
that the resonance at zero energy couples to 
states in the soft superconducting gap and is 
therefore lowered.18 These subgap states can 
arise from disorder at the semiconductor– 
superconductor interface or vortex from the 
bulk superconductor (NbTiN) itself.19 The first 
question to be addressed is can the interface 
between the semiconductor and the supercon-
ductor be improved? The second question is 
can devices be fabricated, which will enable 
Majorana exchange operations?20 Exchanging 
these particles in a 1D wire is not straight-
forward, since these particles will annihilate 
if they come close together, because they are 
each other’s antiparticle.21 Recently a loop, or 
nanowire network, of semiconductor material 

with stripes of superconductor material has 
been proposed.20

InSb nanowires
This work focuses on InSb nanowires, because 
the spin–orbit interactions are quite strong in 
this material, and the electron mobility is high. 
InSb has an extremely large lattice parameter 
and therefore it is difficult to grow InSb on an 
insulating, lattice-matched substrate. Therefore, 
an approach was developed in which nanowire 
networks were grown out of plane.22 To grow 
the InSb wires, an Au-catalyzed vapor–liquid–
solid (VLS) growth mechanism using metal–
organic vapor-phase epitaxy was employed.23 
Transmission electron microscopy (TEM) 
showed that the wires are defect free and that 
they grow in a 〈111〉 direction. More precisely, 
the wires grow in a 〈111〉B direction, meaning 
that the top facet of the wire is terminated by 
antimony, which is important for the fabrica-
tion of the networks.

To study the basic electronic properties of the wires, field-
effect devices were fabricated. A long channel length (2 μm) 

Figure 2.  (a) Energy, E, spectrum as a function of the momentum, k, along the nanowire. 
Spin–orbit coupling shifts the parabolas describing the electron spectrum sideways by kso. 
A Zeeman gap opens at k = 0 due to an external magnetic field perpendicular to the 
direction of the spin–orbit coupling. Arrows indicate approximate spin orientations for 
different momenta; the dashed line indicates the chemical potential, μ, in the system. The 
colors correlate to the spin orientation (red is spin-down; blue is spin-up). (b) Topological 
phase diagram. By changing the chemical potential in the nanowire or the Zeeman splitting, 
it is possible to drive the system from a trivial (non-topological) into a topological phase. 
Here, ∆0 is the proximity-induced pairing potential in the wire.9 Note: Eso, spin–orbit energy; 
EZ, Zeeman energy.

Figure 3.  (a) Scanning electron microscope image of a Majorana device. An InSb wire 
(green) is coupled to a NbTiN superconductor (red). By applying a magnetic field B 
parallel to the long axis of the wire, it is expected that two Majorana states form at the 
interface between the semiconductor and superconductor. The density of states is 
mapped out using tunneling spectroscopy between the normal contact (yellow) and the 
superconductor. (b) Tunneling spectrum as a function of magnetic field. For B > 1.2 T,  
a resonance at zero energy is present, which is a signature of a Majorana zero mode. 
(c) Line trace taken from the data set presented in (b) at B = 2.22 T illustrating the height of 
the zero-bias peak. Data are reproduced from Reference 16 with permission. Note: I, tunnel 
current; V, tunnel potential; e, electron charge; h, Planck’s constant; Vs-gate, potential on the 
gate below the superconductor; EZ, Zeeman energy.

https://doi.org/10.1557/mrs.2019.102 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2019.102


Bottom-up grown nanowire quantum devices

406 MRS BULLETIN • VOLUME 44 • MAY 2019 •  www.mrs.org/bulletin	

was used, such that electronic transport is diffusive, mean-
ing that electrons frequently scatter. By using finite element 
methods, the capacitance of this device was estimated. From 
the transconductance, the electron mobility in these wires was 
determined to be approximately 20 × 103 cm2/Vs.24 If shorter 
channel devices (<500 nm) are used, conductance plateaus are 
obtained at low temperatures at values of 2e2/h,25 
indicating ballistic transport with an electron 
mean free path of a few hundred nanometers. 
This experiment also shows that transport can be 
tuned to take place through single 1D subbands, 
which is important for Majorana studies.

For the growth of the InSb wires, we used an 
InP stem, and a short pulse of arsine, which facili-
tates nucleation of InSb. This InP stem limits the 
length of the wires to 3–4 μm; during growth of 
the InSb nanowire, the InP evaporates. After a 
while, the wire breaks off and then the growth 
stops. The other problem is that the phosphorus 
and arsenic from the InP stem may be incorpo-
rated in the InSb wire. For this reason, a new 
approach, based on selective area growth, was 
developed. InSb wires without a stem can be 
grown from openings in a silicon nitride mask, 
and they can have infinite length (at least up to 
60 μm). The chemical purity of the wires was  
explored with atom probe tomography. InSb wires 
grown without a stem have three to four orders 
of magnitude lower concentration of arsenic and 
phosphorus. The electron mobility in these wires 
has been tested, using exactly the same field-
effect devices. The average mobility is now much 
higher, between 40 and 45 × 103 cm2/Vs due 
to improved chemical purity, which results in 
reduced alloy scattering.

Semiconductor–superconductor 
interface
Now let us address the first question: can the 
semiconductor–superconductor interface be 
improved? In a recent paper, it was shown that 
aluminum (Al), as a superconductor, can be 
grown as a shell on InAs wires in the same 
vacuum chamber.26 TEM showed that the inter-
face is flat and clean. The superconducting prop-
erties of the InAs/Al wires were studied, and the 
ratio between the normal conductance and the 
conductance in the gap was about two orders of 
magnitude, which is a substantial improvement 
of the device quality, as compared to the “soft-
gap” shown in Figure 3c.27 In order to fabricate 
this device, part of the aluminum shell had to be 
removed to avoid a short circuit. For this mate-
rial combination of InAs/Al, a selective etch was 
developed.

InSb is more fragile, and a selective etch to remove the 
aluminum has not been identified. To avoid this problem, a 
new approach was developed, based on shadow growth of the 
superconductor using in situ-grown shadow masks. To realize 
these advanced structures, the crystallography of the growth 
substrate is used. Figure 4a shows an InP(100) wafer in which 

Figure 4.  (a) Generic platform to realize in situ shadow growth of superconductors on 
nanowires. Trenches are etched from a (100)-oriented InP substrate so that (111)B facets 
are exposed; the parameters indicated as a–d can be used to tune the geometry of the 
structures, w is the width of the trench, and f indicates the position of the Au particle on 
the sloped facet. Electron-beam lithography was used to define catalysts on the (111)
B facets in controlled positions. The junction offset determines the offset between wires 
growing from both directions. (b) Scanning electron microscope (SEM) image showing 
the principle of shadow growth; a flux of Al is directed along the trench direction in 
a molecular beam epitaxy chamber. The inset shows a magnified image of the box 
illustrating the small distance between the wires. (c) SEM image illustrating (upper) 
the shadow action of wires standing in front. (Lower) Three wires in front result in four 
superconducting islands on the wire in the back. (d) Transmission electron microscopy 
energy-dispersive x-ray (EDX) map showing that the shadowed region on the InSb wire 
(red) is free of Al (green). (e) Cross-sectional EDX map showing that Al is deposited on 
two nanowire facets and that the interface between the superconductor and the wire is 
sharp. The bluish layer on top of the Al is AlOx. Adapted with permission from Reference 22. 
© 2017 Springer Nature.
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trenches are defined by wet chemical etching, exposing two 
phosphorus-terminated (111)B facets.22 Electron-beam lithog-
raphy was used to define gold particles on the sloped (111)B 
facets, and InSb wires were grown perpendicularly from these 
facets. All of the spacings indicated in Figure 4a can be varied 
by the lithography pattern. The most important parameter is the 
offset between the gold particles, called the “junction offset.” 
In the scanning electron microscope image in Figure 4b, it is 
clear that the wires grown in these trenches have an angle with 
respect to each other.

These samples were transferred to a molecular beam epi-
taxy chamber, for Al deposition. The Al flux is aligned parallel 
to the trench, such that wires standing in front provide a shadow 
for the wires standing behind. From Figure 4c, it is clear that 
the (green) aluminum film is interrupted due to shadow action 
of the front wire. This technique is generic and can be used 
to test many different semiconductor/superconductor com-
binations without the need to develop a selective etch for 
each material system.22 Multiple shadows are also possible 
when more wires are defined in front. TEM showed that the 
Al film is thin, uniform, and even crystalline. The energy-
dispersive x-ray (EDX) analysis image in Figure 4d shows 
that the shadow region between the two super-
conducting islands (green) is clean (i.e., free 
of Al). From the EDX cross-sectional view 
in Figure 4e, the hexagonal shape of the wire 
can be recognized, and most importantly, the 
interface between the semiconductor and the 
superconductor is very sharp.

To study the electronic properties of these 
wires, devices containing the wires were fab-
ricated with two normal contacts, as shown in 
Figure 5a. The tunneling spectrum shown in 
Figure 5b is clean without undesired resonances. 
The induced gap in the InSb wire shows steep 
slopes, and most importantly, the density of 
states in the gap is reduced significantly.22 The 
ratio between the normal conductance and the 
in-gap conductance is approximately two orders 
of magnitude, as can be seen in Figure 5c.

The next step is to search for Majorana 
states in the InSb/Al wires. Devices with local 
gates were fabricated to tune the tunnel barrier 
height (red gates in Figure 5a) and to tune the 
electrochemical potential in the superconducting 
part (purple gates in Figure 5a). In Figure 5d, a 
typical data set is shown as a function of mag-
netic field.28 The Andreev bound states, which 
form at the interface between a superconduc-
tor and a semiconductor and convert a Cooper 
pair in the superconductor into an electron 
and a hole in the semiconductor, are pushed 
to zero energy with increasing magnetic field, 
and these merge to form a zero-bias peak  
before the bulk superconducting gap is closed. 

Importantly, at B = 0.8 T the signal hits the value of exactly 
2e2/h. To study the robustness of the peak, the gate poten-
tial was tuned. The normal conductance, outside the super-
conducting gap, increased linearly by decreasing the tunnel 
barrier height (not shown).28 The trace at zero energy looks 
different with a signal that first steeply increases with decreas-
ing barrier height, as shown in Figure 5e, and then saturates 
at a value of 2e2/h for a broad potential range. The same data 
are shown in Figure 5f in a semilogarithmic plot to emphasize 
the nonlinear behavior. This is a robust quantized zero-bias 
peak, which we believe to be a strong piece of evidence for 
Majorana states.28

Devices to enable Majorana exchange
The second question regarding fabrication of devices to 
enable Majorana exchange operations is addressed by using 
the same substrate platform with trenches (Figure 4a) to grow 
wires from both sides.22 It is important to realize that InSb 
wires are epitaxially connected to the InP substrate, which 
means that all crystal orientations in these wires are identical 
to those in the substrate. When wires, growing from both sides 
as shown in Figure 6a, merge, they will, by definition, form 

Figure 5.  (a) Scanning electron microscope image of a device to study the electronic 
properties of the InSb/Al wires. The device includes normal (Au/Cr) contacts (yellow), 
tunnel barrier gates (red), gates to tune the chemical potential in the superconducting 
region (purple), and the superconducting island on the wire (green).28 (b) Tunneling spectrum 
(at magnetic field B = 0 T) showing the high quality of the device.22 (c) A line trace, of the 
data shown in (b) at the position indicated with the black line, showing the large ratio 
between the normal and the in-gap conductances.22 (d) Tunneling spectrum as a function 
of magnetic field. At around B = 0.7 T a zero-bias peak is formed.28 (e, f) Conductance at 
V = 0 mV as a function of the tunnel barrier height on a (e) linear and (f) logarithmic scale. 
The signal steeply increases with lowering the barrier height, and then sticks to a value of 
2e2/h.28 Note: I, tunnel current; V, tunnel potential; e, electron charge; h, Planck’s constant; 
Vgate, gate potential.
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a single crystal. The wires have a small junction offset (see 
Figure 4a), such that Au catalyst particles do not merge. The 
single-crystalline nature of the junction has been substantiated 
by TEM.29

The electronic quality of the junction of these merged wires 
was investigated by defining four ohmic contacts to the cross 
and measuring transport between all the contact combinations 
(Figure 6b). Transport between contacts 1 and 2 was meas
ured across the wire–wire junction; quantized conductance 
plateaus were observed, as shown in Figure 6c, demonstrating 
that transport across the junction was ballistic.30 This means 
that the wire–wire contacts are of high quality. More compli-
cated structures can be realized by merging more wires. For 
instance, by merging two wires from the left and two from the 
right, a so-called “hashtag” or semiconductor loop is formed 
(Figure 6d). Such loops are required for Majorana braiding 
experiments.20 To measure transport through these structures, 
the hashtags are transferred by a micromanipulator to a device 

substrate, thus contacts are defined (Figure 6e). 
Electrons are injected from one of the yellow 
ohmic contacts, and left-moving electrons can 
interfere with right-moving electrons if their 
phase is conserved. It is important to demon-
strate phase-coherent transport in these devices, 
since the Majorana exchange operations are 
based on the phase in the system.20 In Figure 6f,  
the conductance is plotted as a function of the 
magnetic field, and interference fringes are clear, 
which is the first indication for phase-coherent 
transport. The frequency of the interference pat-
tern is determined by taking the Fourier trans-
form. The dimensions of the InSb hashtags were 
varied by changing the spacings of the trenches 
in the substrate (Figure 4a). The frequency scales 
linearly with the area of the loop, demonstrat-
ing phase-coherent transport.22 We now have all 
components ready to start with the first Majorana 
braiding, or exchange, experiments, which is the 
subject of future work.

Conclusion and outlook
An approach to fabricate out-of-plane single-
crystalline nanowire networks was developed.22 
By using the same platform, we can shadow 
deposit superconductors on the wire structures, 
resulting in unprecedented device quality.22,28 
This approach is generic and can be used for dif-
ferent semiconductor–superconductor combina-
tions. For the fabrication of the devices, a few 
lithography steps are still needed, and every 
fabrication step may deteriorate the wire qual-
ity. The question is whether it is possible to 
realize a complete quantum device in situ in 
high vacuum. An approach was developed to 
define more sophisticated shadow structures.

On the same substrate platform, for instance, nanoflakes 
can be formed by merging two wires. By using such flakes 
and deposition of different materials from different angles, 
complete Majorana devices can be grown in vacuum. Hashtag 
structures can be used for one-half of a topological qubit. For a 
full qubit, a 3 × 3 nanowire network is needed. To scale up the 
size and the yield of network devices, a selective area growth 
(SAG) approach was developed by a number of groups.31,32 
The data are promising so far, but the wire quality is not yet 
at a level comparable to VLS-grown nanowires. Another chal-
lenge for these SAG networks is to invent smart structures for 
in situ shadow deposition.
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iiMMMattSSScii IInnnoovvaatioonn SShooowwwccase

Calling Early-Stage Materials Innovators!

Are you a pre-revenue or seed-stage materials innovator and entrepreneur looking to 

demonstrate the value of your product to high-level decision makers and materials 

venture investors?  If so, join us for the iMatSci Innovation Showcase, where you will 

have the unprecedented opportunity to meet and interact with industry, R&D leaders 

and investors who can help to effectively lead your venture to success! 

Past participants include Advanced Research Projects Agency–Energy, Air Force Offi ce 

of Scientifi c Research, BASF Venture Capital, The Dow Chemical Company, Lockheed 

Martin, MilliporeSigma, Samsung Research America, Solvay Ventures and more!

How to Participate
To participate, innovators should be:

• Interested in commercializing their 

technologies

• Able to propose a value proposition for their 

innovations

• Capable of effectively demonstrating 

the commercial applications of their 

technologies through videos or prototypes

• Actively seeking partners, funding 

and/or paths for commercialization

Online applications will be accepted through 

September 15, 2019, and must be submitted 

through the iMatSci submission portal at 

imatsci.mrs.org.

For further information about the submission 

guidelines, innovators packages, selection 

criteria, sponsorship opportunities and more, 

check out the complete iMatSci web page at

mrs.org/imatsci.

For questions about iMatSci or to become 

a sponsor, please contact:

Natalie Larocco
Materials Research Society

larocco@mrs.org

imatsci@mrs.org

724.779.2744

Showcase your technology… Connect with investors & industry professionals

We [found the] iMatSci event very useful for our own practice of commercialization. Throughout the pitch sessions, 
we were closely watching how other start-ups pitched their technologies to the investors and general audience, 
which was distinctly different from typical academic seminars… In the panel discussion session, the angels, 
venture capital fi rms and private equity practices shared valuable insights from the perspective of 
investors, pointing out what investors are looking for in startups they want to fund. Finally, the 
participation in the 3-minute fast pitch provided us a great opportunity to advertise our own 
technology and interact with potential investors. In all, it was a fantastic experience and 
I would defi nitely recommend iMatSci to colleagues who are seeking a path to bring 
their inventions to the market.” 

– YuHuang Wang, 2018 iMatSci Innovator, Meta-Cooling Technologies

“

Why Get Involved?
Each innovator will be provided with table space at the Hynes Convention Center to 

present his/her technology or product using various forms of media such as pitch decks, 

marketing videos, prototypes and executive summaries. In addition, each group will have 

the opportunity to pitch on stage to strategic partners, technology scouts, accelerators, 

fi nanciers and collaborators. Presentations will be judged by experienced technology 

investors and industry professionals. 

By participating in iMatSci, innovators will be granted access to:

 •  A full schedule of workshops, seminars and panel discussions, with topics 

specifi cally geared toward the success of early-stage innovators.

 •   Exclusive networking events, Q&A sessions and receptions, and one-on-one 

meeting spaces to interact with potential stakeholders. 

 • Resources including webinars, tip sheets and the opportunity to practice  
  pitching and to receive feedback from the Chemical Angel Network.

 •  Cash prizes awarded to the top three most innovative teams and a $10,000 
investment from the Chemical Angel Network most likely in the form of a 

convertible note.

Interested in being a part of iMatSci this year?
Submission Site Opens: April 15, 2019

mrs.org/become-an-innovator

Hynes Convention Center  |  Boston, Massachusetts
Tuesday, December 3, 2019

2019           FALL MEETING & EXHIBIT

mrs.org/imatsci

91%
OF INNOVATORS MADE ONE OR MORE 
FUNDING CONTACTS AT IMATSCI, WITH WHICH 
THEY HAVE RESUMED FURTHER DIALOG.
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