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QST | Quantum Scanning Tips

BRIGHTER. STRONGER. MORE SENSITIVE.




— Technical Specifications and Configurations

At a Glance NV Axis Orientation
The heart of any scanning Nitrogen-Vacancy (NV) system is the In NV experiments, measurements of the magnetic stray fields are always a projection onto the NV axis. This
sensor tip, the crucial element that determines performance. We axis depends on the crystal orientation of the diamond from which the tips are made. The most widely available
shape and treat our tips to be bright, robust and of high quality cut is <100> which leads to NV orientations of 54.7° with respect to the normal.
and continuously work to make them better.
Asingle NV is
located a the
apex of the
diamond tip,
typically 10 nm <100>, standard <110>, in-plane <111>, out-of-plane
below the surface.
The diamond is For specific applications, we also offer tips with in-plane and out-of-plane orientation. Both are especially useful to
attached to a tuning fork that enables force feedback for AFM operation. The entire assembly is mounted on a measure at higher magnetic bias, as the signal decreases with increasing off-axis magnetic field. Out-of-plane tips
ceramic chip. Easy to handle, fully characterized and ready for use. are also useful to eliminate directional bias.
Technical Specifications PCB Carrier & Tip Orientation
We offer the following tip specifications: For easy handling, our diamond tips are integrat-
. ed on a plug-and-play sensor chip. A minimal carrier
CONTRAST (AT 10 MHZ LINE WIDTH) 15-27% (typical values) thickness ensures that the sensor can be mounted in
SATURATION COUNT RATE (0.75 NA) 1.0-1.2 MCts/s microscopeg where verticql space is tight. Custom
tilt of the diamond probe is possible upon request.
NOMINAL NV DEPTH 10nm Dimensions and contact feedlines on the ceramic chip
To/T2* (S|NGLE HAHN ECHO/XY) 4/1us (a\/erage Values) carrier are compatible with the Akiyama probe foot-
rint. The entire sensor chip is vacuum and cryo-com-
NOMINAL CW-ODMR SENSITIVITY 1-7pT/(Hz'?) Eaﬂble P Y
BRIGHTNESS (AT MAX. CONTRAST) 100 -1°000 kcts/s
Two standard configurations of tip versus PCB orienta-
tion are available: UP and DOWN.
Tip Characterization
Each scanning tip is rigorously characterized at a magnetic bias field aligned to the NV axis. We provide the fol- -=/Q
lowing key tip characteristics for you: B
ODMR contrast and brightness *  Hyperfine structure UP Configuration
Saturation count rate + Linewidth
NV axis orientation - Single/double/multiple NV
T2 decoherence time «  Sensitivity )
The sensistivity of standard <100> probes is classified in seven qualities according to the following binning: \Qﬁ:\ @
QST QUALITY /<100> CUT Q1-AFM Q2 Q3 Q4 Q5 Q6 Q7 Q8 DOWN Configuration
SENSITIVITY / uT/(Hz'"?) N.A. <7 <4 <3 <23 <19 <17 <15

We customize tips to your needs, and are happy to provide test samples.




— Technical Specifications and Configurations

Integrated Antenna

Our integrated probes offer a pre-aligned antenna in the close proximity of the diamond probe. No alignment of the
microwave excitation lines allows for a quicker tip exchange and preparation of your measurements.

We pre-align and fix the microfabricated, broadband transmission line at the position where it generates high Rabi
rates of the NV center.

Two versions are available:
1) A bare PCB with SMPM connectors that gives you the most flexibility and compatibility with attocube LT NVM

systems.
2) A PCB mounted in a CNC housing that fits the QSM.

12C - Isotopically Pure Diamond for Higher Coherence

Measurement protocols that use pulse sequences can increase the sensitivity or detect parameters other than
the magnetic field. The *C spin bath in standard electronic grade diamond limits T2* to approximately 1 us. For
protocols that require a long T2*, we offer tips made from isotopically pure "?C diamond.

Product Code Description

The product code of our Quantum Scanning Tips (QST) is systematically built up based on the combination of
specifications:

QST - sensitivity - number of NVs - more tip options - NV axis orientation - tip orientation - tilt relative to tuning fork

Q1/../Q8  S(single)/ integrated (int. 100 (standard)/ UP/DOWN 0/3/5/10°
D (double)/ antenna), 110 (in-plane)/
M (multiple)/ 12C (isot. purity) 117 (out-of-plane)

Example product code for a tip of a sensitivity < 1.9 uT/(Hz'?) (values see page 2), with a single NV, an integrated
antenna, an in-plane axis orientation, a tip facing downwards, and zero tilt relative to the tuning fork:
QST-Q6-S-integrated-110-DOWN-0°

How to Order

To provide you with a quote, please to tell us your desired specifications:

What sensitivity do you want? Q1,Q2, ..., Q8

What NV axis orientation do you want? Standard, in-plane, out-of-plane
What tip orientation do you want? UP or DOWN

Other requests




Established in 2018, QZabre AG is a pioneer in NV technology. As
an ETH Spin-off from the Spin Physics Group, our vision is to make
scanning NV imaging as easy to use as AFM today.
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