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Abstract: We have designed a circular antenna plate constructed from an aluminum nitride (AIN) sub-
strate, with a layer of gold deposited on its surface by an immersion technique, designed to efficiently radi-

ate microwave magnetic fields onto a diamond. The AIN antenna exhibits a resonant frequency of approxi-
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mately 2.87 GHz, making it suitable for portable, integrated nitrogen-vacancy (NV) magnetometers.

Experimental results demonstrate a two-times increase in fluorescence intensity and a 33 % reduction in

the bandwidth of the normalized optically detected magnetic resonance (ODMR) signal, as compared to

the conventional epoxy (FR4) antenna plate, when ODMR measurements are conducted in the absence of

an applied magnetic field. Stability tests further reveal that the AIN antenna provides four times greater

stability than the FR4 antenna. In addition, under an applied bias magnetic field, the sensitivity of the
AIN antenna is 2.9 nT/+vHz, while the sensitivity of the FR4 antenna is 8.7 nT/vHz, a three-fold

improvement in sensitivity. The use of AIN antennas in NV integrated magnetometers facilitates integra-

tion by significantly reducing the size of the magnetometer itself and improving the performance metrics of

the integrated sensor system.

Key words: microwave antenna; AIN antenna; FR4 antenna; nitrogen-vacancy magnetometer

0 3| &

4 WA i AR AR AE AT LR RN AR
Py A U e A R A b A AT Ry, PR AL
A TEZ IR IR EE P ERG B A SRR E R R BB
KREAE J A 25 i1 (Nitrogen Vacancy, NV) .05
A IR T O ER A3, I R bR i 2
o6 2 K W #4 2L BR (Continuous Wave-Optically
Detected Magnetic Resonance, CW-ODMR) ]
i, R FESEA BRI, R R
HAGH, SNV @A vERE . PRI,
AT R AR B o A5 A I R 1) — I i 2 1A

WZWEEE Ca R m R IT & TF
Z AR A . Bayat % FIXUAZE#4 7] 77 A
R WG A, B3t T RURIE U R 454
Zhang 4517 2y v R R 4 AE D £ 2o AR v A5 M LU AR A
BB, R T L R 28 R BT 3 A Al AR
PR, i RAWRBORIGE] T RIEHRET; Jia
SR IS T B R R IR T — O S R R
28, WA 95 T ik 6~10 GHz; Ma S5 &1t T —
oot S T S R e A B GE IS 5, X K A] LA
RO A RIA TP RNV @0 SR
XS R AT R R H 51 | R R ROR
TR T —E W BAE T, (H BRI R
M 159 2R FH 7 0 M i LA B 40 CFR4D g 4 J5 1) B9 Al v
B, TEXT A WA B DL KRR M T A A AN
A, AR RE2E . RS R UK | AL i
FEAR . AR PE2E 1Y [T, Jo ik ARG 2 I B 5 oK o

ARSCB T — A ELAR AR CAIND ) JiE 19 B
o REHN, R PERERY I ke R T — 2 4,
FH TP IR 1 32 A 280 i S 30 4 WA, R L

TR LR NV BRI, LRLEREH, 5
DIFER) FRA REMAH L, MURG R EHER S T
Af%, T ek T ODMRE S, &% RS e
T 34%, i5%]2.9nT/VHz

1 R #

NV 02 4 Ml H i N B C IR 7 JE
5B A 25 O R B AT, NV B Gy X
PELY RS GRAT RS NV @0 TE s R AR B A
AR AT RERYER S, W 1(b) fin. E4NIA NV
.o, S A TE IR ) A R R kR
), BRI, FECE R AA AN NV FuL, FAE
FLA AR A 6 PR

NV €80 19 B fa 502 F ek b, B A g =
ARSI AEED, A 1 iR, BERE
A LA AL FF il ODMR 21 o 1 532 nm #0%
AT LLKE NV DA B AL RS 1 m, = 0 FREZ .
TEm, =+ DIREe, ok 2 5 0] 28 SRR 5 ot
B, ATRE S R A HIRS Z MM, K5,
AT DA ¢ 5 5 B2 0 A2 A 132 Y NV 800 1 FH IR
AL R RO AT LAKE A T AS DA m, = 0 B 2 3|
m=+1RBER . FEER NILBMETG 5240
2.87 GHz, (HTEANIMEE A G, m, =+ 1 FREH K
A FE 5L, FEAE WA AS [R) A B 32 TR s M A BR
T, mEBAESWELELR, B
Af=2y.B, HthAf hm=+1EE5mn=—1%
ZIBREM 22, v I NV (.0 B FHERL L, A
2.8 MHz/Go M NV .0 1 58 P BR 1T 3 # n] 0
NV .0 FJEN Ak 21 3 725 m, = 038 33 4 B 8] 350
HE S8 0] LS 3, HONWV 8.0 A9 e 25 0] 3 o
600~850 nm I K A 7 L0 55 A W, X2 HEA T



594 il

(EVE 5 S NI S 4

2025 45 5 )

Gyl 5 i IR Y AR

, 1D

m=*1

(a) NVELLAEZ K (b) NVELLE5 Y

4.0}

P
in
T

TR/ GHz
w
=

b
n

g
=)
T

1.5 2.0 2.5 3.0
R H AR /mm
() P E A XA AR A AR5

40 mm

A

*0.127 mm

17.5 mm >
—— 2, S
075 40402 mm ‘q{'

20.32 mm

(d) AINKRZ %240
E1 NVEOFEERAINRERIZTE
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