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Organic semiconductors: looking ahead NIST

Improving traditional devices Future electronics

;_-‘ Flexible

* Printable
* “Cheap”

QIS and neuromorphic computing

* Spintronics

Exciton based devices

* Logicin memory
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Excitons

What are they?

Bound pair of

chargesin a
material

Hydrogen atom

How do they form?

o — @ wrmp

Light emitting diode

> §—°

Photovoltaic (solar cells)



Neat things about excitons in organics

Lifetime Fission and fusion (some organics)

Long lived at room

temperature: 100’s us ’T ¥ ’T i ’ (image size ~ energy)
S

(in GaAs gdot: 10’s ps)

- Live longer - Higher energy
- No light interaction - Light interaction
- Spin - No spin
1~oo
x Smith and Michl., Annu. Rev.

e Q Phys. Chem., 64, 361 (2013).



Information in electronic devices

Loss of information Timing of important Access to specific
through interfaces processes information carriers

Source __Chamel __ prai ) S v /|
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Waldrip, Jurchescu, Gundlach & Jang & Richter Adv. Mater. 29
Bittle Adv. Funct. Mater. 30, (2017).

1904576 (2020).




Information in devices

We can still probe some of the
properties of spin and excitons in
traditional devices with experimental
design

O
o

Possible to implement within
existing structures

Measurement platform well known



Photocurrent in diF TES ADT
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Magneto-Photocurrent in diF TES ADT
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loc in an oriented B-field
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Magnetic fields and the triplet energy
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B - external magnetic field
S - spin operator

g - electron g factor

Mg - Bohr magneton

Triplet dipolar interaction

Molecular parameters
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Photocurrent from triplet density
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... and thanks to Paul Haney!

E [ueV]

0 50 100 150
B [mT]

11



Model and data correlation
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I,(B) Model for two angles

B-field direction
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Model and data correlation
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Conclusions:

0.2 : ; 4
N i;% N Magnetic-field effects on photocurrent
2 o can be explained by triplet population
= § 0] manipulation in diF TES ADT
03 0 100 150 0 50 100 150 n Extra information:
B [mT] Magnetic Field (mT) s ° * Simple measurement of triplet state
— impact on device photocurrent
’ T~ ’ * Orientation of the molecule matters
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Certain commercial equipment, instruments, or
materials are identified in this presentation in order to
specify the experimental procedure adequately. Such
identification is not intended to imply recommendation
or endorsement by the National Institute of Standards
and Technology, nor is it intended to imply that the
materials or equipment identified are necessarily the
best available for the purpose.
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