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Fig. 1. (color online) Curves of the population of ex-

cited state.

2.2 {SMNBRYERIETE

AT 8 3 15 eR BRI 5 120Kk R LA 1
ATHARBR. el R his e e MR Al o 2 A — A
IR G U7 IR e 1 T 2 25 5 o 0 (7)
R

I, = Ior? el—4(n 2)r? Jw?] 6[74(1n2)t2/t‘2v]. (7)
R i A ahizot, IF B3It ae &

FEREAAE IR IE 't i 7 HiC o Bl Bl 38 v AR,
PEAE Wb A O 78 i (1 X 0 iR A I e e

233601-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 65, No. 23 (2016) 233601

HAEIRTE AL B A A B8 IR SR D'
. BEE L CRERIG N, SR FO % 5
PN, INTTTIE 211 FEBHAT SFAR BR 1) H 1.

LN S Z G B 2 BT s, BS & 4 o) ),
Modulator #2 W il 2%, M & [ 4 5%, SPP & 12 e 45
£, Time delay &} [A]2EiR R 4t, SPL & RFAE
A, LRREMSL, X-Y PS & 4% 4, Lock-in
Amplifier &8 BORIRIM R Ge. X BTk S B A
AiARBIZE, LK 3500 nm [ ZLAMK T2 4y
WR BS A BOIR, — AR iz ot, —RAE R
MG, HhiE esm B K TERIMDE. mi iz s
T —ANETEABAL B = AR BT iz o, DS IE ATIR
W, HIS G Z% FE R TFE s AN e . s
SR TR G, R 88 P ] R s £
i — AN IS [A]SE AR BTR A i, R gz e
Ja IS B AR S SR, IBME 5 R
P, BRATTR A 5 =R 5 5K, i 5 2R
ILL I HILAE. ), #HrA R RIS B B Rl
DR AR R I R SR, AR BRI 1 1 145
B OOHE ST IR, A2 B BRI G kN () g
=AML,

BS M
““““““ NS~ Modulatorl—EX

R
fiE
%5

SPP —— =
i Time
i delay
- T |
BS M
M M
S
SPL
X-Y stage ¢ i
i
= |
1
Lock-in
amplifier

B2 (MTRE) B P N R ig R 5 R
Fig. 2. (color online) The system for super-resolution

microscopy.
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Fig. 3. (color online) The value of N1 — Ny before the

probe pulse arrives the sample.
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ent pump energy.
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Abstract

An approach to breaking through the diffraction limitation in infrared microscopies is put forward in this paper.
In this method, instead of Gaussian pump beam, an intensive vortex beam is first focused on the sample, leading to
the saturation absorption of peripheral molecules in the point spread function (PSF). The vortex beam is followed by a
Gaussian probe beam with the same wavelength. Because of the previous saturation absorption, the probe beam can only
be absorbed by the molecules near the center, resulting in a shrunk PSF which means super-resolution. Furthermore,
the PSF of a system based on this approach is numerically simulated. With a 100 nJ pulse energy vortex beam and
a 0.1 nJ pulse energy probe beam, the theoretical resolution FWHM (full width at half maximum) is measured to be

about 236 nm which is 14 times better than that of the traditional infrared microscopy.

Keywords: infrared absorption, super-resolution microscopy, diffraction limit, lock-in amplifier
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