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1 Summary, Audience and Scope

This guide consolidates practical, reproducible steps to create and measure single-molecule junctions in
a partially wet phase (PWP) using a mechanically controllable break junction (MCB) setup. It empha-
sizes timing, mass production discipline, and a measurement protocol optimized for the approximate
10-minute window during which the PWP junction is stable. The document separates the mechan-
ical setup, device fabrication, chemical preparation, breaking and draining procedure, self-assembly
dynamics, and measurement strategies, with checklists and expected ranges to accelerate success for
newcomers in the field.

Audience: Experimenters familiar with MCB concepts and basic laboratory skills, seeking a re-
producible path to PWP single-molecule junctions. Scope: A practical, step-by-step protocol with
parameters, expected ranges, and decision points.

2 Experimental Overview

High-level sequence:
(a) Prepare and mount the MCB device

(b) Inject solution (THF or BDT/THF)

¢) Break the junction under controlled electrical conditions

e) Allow self-assembly

f) Start measurements during the 10-minute PWP window
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(d) Drain to achieve PWP
)
)
) Monitor conductivity and adjust equipment ranges when required
)

Capture IV curves until PWP ends

3 The MCB Setup

3.1 A basic simple setup

The MCB setup for PWP MCB junctions consists of a basic setup. The piezoelectric element which is
often used in MCB setups for fine adjustment is not required. This is because the experiment makes
use of a self-assembly process. Taking the process steps in the right order will result in a single molecule
junction lined with a PWP of fluid molecules. The default solvent of use is tetrahydrofuran (THF).

3.2 Requirements for the setup

Requirements for the MCB setup: A course adjustment for example an M4 screw (fine pitch) operated
by a gearbox 1:120 moves a lever towards the bending beam. Due to design of the lever and the
turning point, an approximate attenuation of 3:1 is realized. A motor with low revolution possibility,
(40 revolutions/min) is used to operate the gearbox 1:1 [1].
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