REFERENCE NO. B83077

M
: H! Simultaneous local spin rios |
OO0STIN g sSensiITivi y ioulati The utilization of spin ensermbles within solid- -
manipularion state matrices presents a formidable TRLO7 ————
q n d S pe ed fo r challenge due to several intricate factors.
By introducing microwave radiation, the sensitivity increase of 300-500% Distinguishing between spin states and the URLEI =) I
+ M novel approach manipulates the spin compared fo existing methods inadvertent inferactions with other particles in
quantum sensing ensemble, and readout occurstrouh lower-power puise laser, aloving T A T i TRL0s -
laser illumination with temporal-spatial more efficient energy utilization g '9 —
. . . encoding of luminescence. High-precision o ) ) measurements necessitates the use of -
As individual dsfe.cfs in dlomond., [’Mrogen vacancy (NY) centers andlyses within the boundary of the solid- mmmc\ dwfrupijon to often heat averaging to attain an adequate signal-to- T &
present exTrcordlnary.opporIunmes for quantum sensing. We are state matrix offering unmatched control sensitive biological or chemical noise ratio, a process that inherently limits ~
pleased fo present an innovative solution that represents a and aceurao samples sensitivity. )
significant advancement in the field of NV-NMR measurements. Y- " >
10 times faster readout speed [}
The approach revolves around achieving homogeneous control =
over a broad area spin ensemble, allowing enhanced sensititvity TRLO3 = &
and resolution. The presented invention outlines an approach q:’
aimed at achieving homogeneous control over Eo]
20l £ sni alarge surface-area spin ensemble. To o]
plane of spin s’/vstems t ngxressyZ?ew;sa ‘;ﬁgg ":E':“ﬁecf facilitate rapid transition between illuminated &’
These spin can be initialized with a points an optical modulator is infegrated info TRLO2 =~ >
green laser focused down to spot on in thel th Additionally, th "
the plane of the spin systems. The e laser pathway. itionally, the use of a [o2]
spot postion can be cranged on the deflected and focused laser beam enables the 1o
’"‘322323‘;" ,,E:sznemes us‘:fd .W‘; attainment of high light power densities within g
algined optical devices the illuminated area, while maintaining laser <
(xy-direction). The usable spins for X 5]
measurements are those which can be power uniformity. The core advantage of this @
controlled by an ~homogenous innovative concept lies in its ability to uniformly (=
oscillating microwave that can cotroll i
all spins at the same time (purple area control the spin ensemble across a vast TRLOT ————
and arrows) surface area. This, in turn, promises precision
in meo.suremem and higher levels of 0
. resolution.
Diamond quantum chip.in a set-up. Upon greenflaser illumination the
quantum sensors (NV cel in diamond in the present case) fluoresce ot 04 Technology
in the red visible spectrum.

Aninvention of Technical
University of Munich

Bayerische Patentallianz GmbH
Dr. Malte Mildner
mmildner@baypat.de

+49(0)89 5480177-31
Prinzregentenstr. 52

80538 Minchen

Innovation from Research & Science -
BayPAT markets inventions on behalf

As one of the largest technology transfer offices in Germany, BayPAT
evaluates and commercidlizes innovations from 28 research institutions.
With our extensive experience and expertise in patenting and licensing
technologies and our comprehensive range of services, we are your
partner of choice. For more information visit www.baypat.de

of the Bavarian universities and
BayPAT universities of applied sciences.



http://www.baypat.de/

	An invention of Technical University of Munich
	By introducing microwave radiation, the novel approach manipulates the spin ensemble, and readout occurs through laser illumination with temporal-spatial encoding of luminescence. High-precision analyses within the boundary of the solid-state matrix offering unmatched control and accuracy.
	01 sensitivity increase of 300-500% compared to existing methods
	02 lower-power pulse laser, allowing more efficient energy utilization
	03 minimal disruption to often heat sensitive biological or chemical samples
	04 10 times faster readout speed
	Bayerische Patentallianz GmbH Dr. Malte Mildner mmildner@baypat.de +49 (0)89 5480177-31 Prinzregentenstr. 52 80538 München
	Filed in EP and US
	TRL 01
	TRL 02
	TRL 03
	TRL 04
	TRL 05
	TRL 06
	TRL 07
	TRL 08
	2024
	Innovation from Research & Science – BayPAT markets inventions on behalf of the Bavarian universities and universities of applied sciences.
	As one of the largest technology transfer offices in Germany, BayPAT evaluates and commercializes innovations from 28 research institutions. With our extensive experience and expertise in patenting and licensing technologies and our comprehensive range of services, we are your partner of choice. For more information visit www.baypat.de
	01 Basic principles observed · 02 Technology concept formulated · 03 Experimental proof of concept · 04 Technology validated in lab · 05 Technology validated in relevant environment · 06 Technology demonstrated in relevant environment · 07 System prototype demonstrated in operational environment · 08 System complete and qualified
	The presented invention outlines an approach aimed at achieving homogeneous control over a large surface-area spin ensemble. To facilitate rapid transition between illuminated points an optical modulator is integrated into the laser pathway. Additionally, the use of a deflected and focused laser beam enables the attainment of high light power densities within the illuminated area, while maintaining laser power uniformity. The core advantage of this innovative concept lies in its ability to uniformly control the spin ensemble across a vast surface area. This, in turn, promises precision in measurement and higher levels of resolution.
	The utilization of spin ensembles within solid-state matrices presents a formidable challenge due to several intricate factors. Distinguishing between spin states and the inadvertent interactions with other particles in the matrix pose significant difficulties. Furthermore, achieving accurate measurements necessitates the use of averaging to attain an adequate signal-to-noise ratio, a process that inherently limits sensitivity.
	INNOVATION
	CHALLENGE

	Simultaneous local spin manipulation
	As individual defects in diamond, nitrogen vacancy (NV) centers present extraordinary opportunities for quantum sensing. We are pleased to present an innovative solution that represents a significant advancement in the field of NV-NMR measurements. The approach revolves around achieving homogeneous control over a broad area spin ensemble, allowing enhanced sensititvity and resolution.
	Boosting sensitivity and speed for quantum sensing
	TECHNOLOGY OFFER REFERENCE NO. B83077
	

