% 45 5% S1 4 sk T2 2016 4 5 A
Vol.45 No.S1 Infrared and Laser Engineering May 2016

Pt = R i X S = im i B W 5 43 A
TN REE T SRR N RSN SIP ST RN E Ok

(1. PEHFREZELFPHEBIRFLIT PERFRRAR>EAFELZRE,
G A2 230031 2. PEAFHARKKE AR AR F B SR, EH8 A0 230031 ;
3. PEAAEHAKRSE FEAFERERERKFR, 28 A5 230026)

i OE RLkaey R Kot 2 a0t A EZFRXARFH ARG E TE, A
A HTP-2 A5 B S AL B 38 3 i 7, A K A AR T KA Z 8RR AR, 24 FE
# 7 Cf 0 EMEIE, FE LR FRAA TR F G RANE, 24T T HA S5
Z) 7 R R A # ey TACHLAE . M T L Hufnagel-Valley £2 X R 78 £F 3 &) L & R A5 3 id 2) 7 8 B 0% A
Bk BT RR M 2SR ARG ES, EEE S S EMBROEAB LITRERLETE, AA LR
0 TARLE ML,

X$EiE. KA EF#®A; Hufnagel-Valley #X; X&a#mTFKE; F2A4

FESEKS, P427.1 X#itRER: A DOI: 10.3788/IRLA201645.5111001

Observation and analysis of optical turbulence in Northwest plateau
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Abstract: Spatio-temporal evolution of optical turbulence is important for site-testing and optimizing the
performance of adaptive optical systems. Measurements were taken over three years using surface layer
atmospheric parameter system and differential image motion monitor. Microthermal sensors measured
structure constant of refractive index and differential image motion monitors measured atmospheric coherent
length and isoplanatic angle. Analysis of structure constant of refractive index showed the monthly and
seasonal evolution of surface optical turbulence. Different parameters were analyzed during inversion time.
The vertical profile of atmospheric structure constant of refractive index was gained based on Hufnagel-
Valley model for night,day and inversion time and different characters were found for different profiles.
Based on longtime experiments, the results are credible and valuable for engineering application.
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Tab.1 Number of days with available data
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Fig.1 Surface layer atmospheric parameter system(a) and DIMM(b)
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Fig.2 Daily evolution of Cn,ro and 6, during typical days

32 RERRATWK

I 3(a)~(c) BT §T R L BB C. R T
JE r, FIAE5E A 6, 10 3 PRI H A, SCP XLl 6 m
BRI C ) 530 T T o A PO A AL R L £ P 3(a)
A LA AR BT AR LR AR ], #2 RN
IR, b 2 85/, PR — Rl — B 20, R

201206 —201207 201210 — 201211
1E-12F _ 201303 —201304 — 201305 — 201306

—-201403 — 201405 —— 201406

Time/h

S111001-3



aohligk T2

% S1

www.irla.cn
——

% 45 %

——201204 —201205—— 201206 —201210
——201211 ——201303 201304 201305
16[——201306 201403 — 201405 —201406

Time/h

——201204 ——-201205——201206——201210
—+201211 —+-201303 201304201305
16——201306 201403 ——201405—— 201406

0 I4 ‘8 1|2 1I6 2IO 24
Time/h
2
K3 C,,r 16, A FX{H H A2k

Fig.3 Daily evolution of monthly average of Cj .1y and 6,
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Fig.5 Mode expression of structure constant of refractive index
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Tab.2 Monthly average of in different period

Night(0—4 h) Day(12-16 h) Inversion time

Season
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Spring 5.76 8.76 2.95 8.28 11.45 8.20
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Autumn  6.32 9.59 2.46 7.33 8.76 11.61
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Tab.3 Constants for turbulence models
Time a b, c a, b, a; b, ro/cm 6,/ prad
Day 2.63e-23 1.07 9.80 1.20e-16 3.918 9.50e—15 9.50e—15 5.76 5.06
Spring Night 2.36e-23 1.15 9.85 1.90e—-16 3.276 5.66e—14 0.064 2.93 3.57
Inversion 1.76e-23 1.19 9.08 5.50e-17 3.818 3.25e-15 0.112 10.25 8.74
Day 2.76e-23 1.08 9.59 1.10e—-16 3.718 9.66e—15 0.112 5.80 6.06
Summer Night 2.86e-23 1.16 9.81 2.10e-16 3.276 5.76e—-14 0.070 2.76 3.22
Inversion 2.51e-23 1.21 8.90 4.30e-17 3.818 3.66e—15 0.102 10.5 9.11
Day 2.36e-23 1.14 9.98 3.1e-16 3.450 5.95e-14 0.084 2.44 2.89
Autumn Night 2.63e-23 1.07 9.80 1.2e-16 3.250 9.60e—-15 0.086 6.34 5.72
Inversion 1.76e-23 1.21 9.10 9.4e-17 3.818 3.59%e-15 0.112 8.74 6.87
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