55 46 B 9 o F FE M Vol.46 No.9
2017 4F 9 A ACTA PHOTONICA SINICA September 2017

doi:10.3788/gzxb20174609.0912004
HFHYE LED # LD B9 % H & i

x| kAR, T ok

AEFsgi@kss Mgk KOt S50ufi B2 M E A T8 % LT 100044)

H EARAOLLEDATAEAMNEGTHARER S B . HLS LD EE LR, T FFE
T RABEBRARREA T AR THREIRERE S FHEREAN A EE TR @, LD
MRBHEFRATRE KT FLRBELE A XTI Fa,mak LED L F K42 4 K et
BRHBEERLEBERFTE.ARLED ZR Y A EARBRINRZAALEHGEHSAZ T LD;HRE
AEZE P HEEGBREBEGABRBR AR RS R —TFTRTAAFTRARKR > EHTHEL
R ANERAHFRT A KARK. ARZHABEELA D . AR ZH AR KT LD, AR K KRR REE
KRB IFHZR R BT RERIEZTL KA EALRNBA AKX FHALAREZGNE
R AAORLED FAARERBIRTRESABFRLATARLEAN G L LED R AR, 2 4 AL
wy L ERTEAMNE.

KER.EAMNSTATH LR AL RE; FFHRELSE

FESZES . 0439;0435.1 SCERARIRAD : A MXEHS:1004-4213(2017)09-0912004-8

Comparison on Collimation Measurement between White LED and LD

LIU Wei-hua, FENG Qi-bo
(Key Laboratory of Luminescece and Optical Information, Ministry of Education s School of Science »
Beijing Jiaotong University s Beijing 100044 ,China)

Abstract: To research the feasibility, advantages and disadvantages of using white LED in collimation
measurement, the comparison was conducted between collimated beams from a white LED and a LD,
through comparative experiments of stability in intensity and positioning during a long-term work and the
stability influenced by different air disturbance. The study found that the LD needs to preheat before
working, and its intensity is unstable due to raising temperature inner the laser when working for long
time, while the white LED beam can keep unchanged for long time without preheating. As a cool source,
the white LED introduces less drift caused by deformation of mechanical structure resulting from heating.
In research on influence of air disturbance, it shows that the white LED perfects not good as the LD.
According to theoretical analysis on uniform temperature gradient field in air, and calculation results of
beam drift with different wavelengths in white beam under the same disturbance, a beam with longer
wavelength is less affected by disturbance. Thus the influence on the white beam is a weighted average of
beams with different wavelengths and intensity, which is bigger than the influence on LD. Finally, the
measurements of straightness errors of a linear guide using two collimated beams were conducted, which
shows intensity distribution of the white LED beam keeps stable in propagation. Over all, the white LED
has low cost, more stable intensity and less heating, and can be applied for collimation measurement.
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Fig.2 Stability of intensity of w-LED and LD for long time
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Table 1 Standard deviations of position in different conditions (unit: pm)

No. LD-horizontal w-LED-horizontal LD-vertical w-LED-vertical
1 0.049 8 0.050 2 0.043 0 0.042 2

2 0.201 8 0.260 8 0.340 9 0.399 2

3 18.623 9 33.123 0 4.258 0 8.039 7
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Fig.5 Light bending under uniform temperature gradient field
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