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Abstract: For the purpose of calibration of a forw>.1 zcatte ing spectrometer probe ( FSSP), a pinhole-disc calibration

apparatus was designed based on diffraction technelygy. .«fi= calculation and simulation of Mie scattering and Fraunhofer

diffraction power, the conversion relationships betweer the pinhole diameter and aerosol particle size were gotten. Parameters of

calibration apparatus were gained after calculation based on the conversion relationship. After theoretical analysis and

experimental verification, measurement unce.tain‘y of standard particles was delivered to cloud particle spectrometer probe. And

then, after the experiment of rotating pinuo'c disc, measurement uncertainty was passed to the calibration apparatus.

Experimental results of calibration »pra atus verified theoretical analysis. The results show that calibration apparatus has feasible

calibration scheme with high efiicie . v, 'arge calibration range, good measurement discrete uniformity and good repeatability.

The study is helpful for calibravon technology of spectrometer probes.
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Fig.1 Structure of FSSP
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Fig.2 Schematic diagram of calibrating apparatus
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Fig.3 Scattering and diffraction power at receiving angle of 4° ~12°
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error/pm

4 20 40 60 80 100
pinhole diameter/pm

Fig.5 Relationship between fitting error and pinhole diameter
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Fig. 6 Relationship between diffractive pinhole diameter and Mie scattering

particle diameter
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Fig.7 Picture of measuring standard particle with FSSP
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Fig.8 Measurement result with pinhole diameter of 70pm when shifting

from optical axis horizontally
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Fig.9 Measurement result with pinhole diameter of 70 pum when shifting

from optical axis vertically
JEHE B R T ORI AL, LB R Sl # v,
BETVIEIRAEAL SR BE . th OB A A 5, K REE
St A A AR, 1 9 R 1Smm ~ 22mm X, X T
FHLSE AL TOLRE, Bl T (EA BN B3l , R W
HEBEANE A% (1120 0, diy e 5 LA AR AN



102 ST S

2016 4£ 1 H

My = £ 1. ZMmO

S A 17pwm, 25um, 33um, 70um, 95 um
BEALAY IR B TR UE , 159 3 1) 52 50 25 R AN & 10 o,
DR/ NREAR I, TR ZEFRXS B, —J7 T IR T LA RN
AR R IR ZERR, 5 — 7 25 T M i .
T3 R s P ) OB 1B B R S AL
R 2R A X DL ORAIESE 42— B, 25 SCRR 8 ] g 48 1,
ik AR RAE DX B] (L 7~ 3 382 XA HESS RAT 2
SR A R RAT B BRI 25 us = £3. 8pum,

40¢
35

W
=

[\
[

measure result
T theory result

—
S

Mie scattering particle
diameter/um
o
S

(=)

0 20 40 60 80 100
diffractive pinhole diameter/um

Fig. 10 Calibrating result with pinhole method
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