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High Q factor achievable
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Micro-disk by optical lithography (SU8)

405nm Laser

SU8
Negative photoresist (SU8) Microdisk

Au

(b) height = 2um

* Controllable size (typical diameter 2-20um)

N N N N N N
e quality factor Q = 6000
(measure limited by spectrometer resolution 0.1nm)

But losses through interfaces




Micro-bowl by optical cavities
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Disk diameter
From 4 to 20 um

2-photons optical lithography

Nanoscribe




0900900 emmmmmE= — — — — == == ————— A
s a0
b2V ¥ .Htv‘,
a.r..‘““. -‘m
by Liasey S50 eyy%
....v,&.'s‘f'...l ¥ ....,-..#9
.«.ﬁl.’.’!&%ubb‘ !car
B A LR £
A M A AR UL T .
Ad AL L *aoi9p ¥ " T c
5
> » Ll r o
Jag st gl e P ot Tale -0..
c;!».?!val b!. e 27
‘TS Y * e *e "oL®
mnnc.‘q bi'&.u.t _ﬂ.‘h ql“.. D g
L sl.».e!.k..;(“ “
M 9 p
q‘ wpr._..‘i... E
Pate 0, SVe 0
lllllllllll v
™
—
c
(o]
(9]
(Fp]
C
(9\]
= 5 &
= S
© 9 v
Ll
S
] . o
)
g 9 £ 8 3
m n i - 5
0 > U - LN
s2£ f8sg
L)
— -
@) S — Y 1 o) ﬂu
=
+ + + S <
~ _ .
a n _
4 w gnu m 8
2] S =
m 8 < s
5|11 i
FE;
s 3
- — wln.m
= 3}
2 LS
il
\m ..W
| 2
a

1.0

© <

(pazirewaou) Ajsuo)

0.8 1
0.2 1

0.0 1

[=]

1




e Ore "AatTYSER g e
." -‘.c. ;. ,'%h.,, » “
i.g.‘?:b: 1'l|"5;’£;:‘:..: .-£’¢ 2 3.‘
) L) T ". \h‘ l.v'..'... ':"...".
Sfapesiss ettt el
e Lost vu. !-' 4 ";*
(Y A KB
AT ssere » SEEeE
R 155 AT BB
8./ ,..’. ™ ".: » .Y %.du.c‘ ‘:‘
A LR R -....“‘@.-' Ol
Pas sy L A :..-.1”.
622 o te ey R Y
nm S S AR
Pevar, ve ‘e ta00, ~¥u°
T — 3OOK AT Fr o CL TS
1 . Stokes shift : 15-20nm
| | —15 2
0.8~ —Emission @532nm . I : \ I
1 1 |
%0_75 | ll : 1 :
N | I
Sos| LARGER than for quantum dots | L T :
5 — 1 1 1 1
205 FWHM = 30nm | \ \ ICdS I I
= 1 : 1 1 : !
t04r 1 ! 1 : ! I !
g : ! l— 1 :
2os v dnm | .
I
0.2/ 1 I< =| :
01 ] \ /nm :
I I
| | L | »
0 500 550 600 650 700 750 b g

Wavelength (nm)

17nm

(00]



Quantum
dots

Single
microdisk

» Low concentration: fluorescence and whispering gallery modes

» High concentration: lasing



Top view

Side view

Mirror
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Fluorescence spectra

A = free spectral range of the microcavity

Whispering gallery modes of straight microdisk
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Cavity radius from 4 um to 7 um
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P= perimeter of the cavity

R= radius of the cavity « free spectral range » AA = S A)l/ when R\
Kersuzan, ACS Photonics 11, 4, 1715 (2024) 12




Whispering gallery modes
- Straight, R=4um
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Intensity (a.u)
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Intensité (u.a.)

Laser spectrum BOWL (R=6-9um)
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Smaller free spectral range

At threshold
e R=10um
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Open questions at high excitation
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v Microdisks by photolithography
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