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Thermal analysis of the neodymium-doped microspheres array lasers
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Abstract: In order to study the thermal effect of the neodymium-doped microsphere array caused by the pumping laser
diode array (LDA ), a thermal-flow-solid coupling model was established with FLUENT®. 3. 26 software, and the
dependence of the temperature of neodymium-doped microsphere array on its size, fluid velocity, pump frequency and the
number of microsphere layers was analyzed by means of finite element analysis. Analysis results show that the laser has
short thermal recovery time and the cooling effect has nothing to do with the number of layers. The cooling effect of the
microspheres in the small size isnt improved by increasing velocity. The maximum one-way optical path difference of Nd *
microsphere in 2mm and 4mm diameter was 3. Inm and 51.9nm respectively at a repetition rate of 1Hz. The results show
that the neodymium-doped microsphere array laser has a highly efficient cooling capacity and is beneficial to the thermal
management of a microsphere array laser.
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Fig. 1 Schematic diagram of the model

a—microsphere array b—structure of the microsphere array laser

Table 1 ~ Parameters in the calculation
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neodymium- 3 0.614 750 2830
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index-matching liquid 0 0.8 1900 2180
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Fig.2 The cooling curve of microspheres at different flow rates ( micro-

spheres in 2mm diameter and 4mm diameter)

2.2 RIEKEHTEEIIBREKE E 5 R

AR HICA IR, BRTAT -5 DT RO XA A P 2R 2
e, B L P R O AT 2 T R AR B R g — >
IO, RIS IOk A V& JIRIUAH 25 T DA NS R
BT HN AR T R BO e AR AR

S o O T RIETE AR HES 2 RO sk B 73 A1 1 52

ﬂl’] HN R EAR N 2mm A1 4mm (1B 2RI Z 2 (10
JZ2) B AR R 0. Im/s B, X6 Al 5 204, WL AT
3o ATLAFE Y, RO HAR 2mm BEERIR E 20 A Jo s
Wi, T AR 4mm GERIEAT S20R P, fskm] AR
hHBZH A HES (T B AR X A5

0.8t
—=—2mm, monolayer
0.7% \ ——2mm, multlla;,er
0.6} ——4mm, monolayer
y ~=~4mm multilayer
0.5
< oal
5 04 \ \
0.3 \ -
02f
0.1 "
0.0 .‘l"'-»*.. . N
0 1 2 3 4 5

cooling time/s

Fig.3 The cooling curve of microsphere array in different monolayer at
0. 1m/s flow rate ( microspheres in 2mm diameter and 4mm dia-

meter)
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Fig.4 The curve of temperature difference of microspheres at 1Hz pump

frequency ( microspheres in 2mm diameter and 4mm diameter)
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Fig.5 The temperature distribution of microsphere array

a—2mm diameter b—4mm diameter
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Fig. 6 The initial temperature distribution of microsphere array

a—2mm diameter b—4mm diameter
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