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Fig.1 Schematic of the Advanced Multiple Aperture Seeing Profiler
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Fig.2 Retrieved results of the atmospheric turbulence strength using a single layer atmosphere
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Fig.3 Retrieved results of the atmospheric turbulence profile using 12 layers’ atmosphere, Cidh
represents the intensity of turbulence profile, the black step-like dotted line is the input cumulative
strength of turbulence profile, three panels represent the recovery results of the telescope with the spacing

of 0.4 m, 1.2 m, and 2.0 m, respectively.
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F0.6 x 1078 mY3H 2R, XA ZFEMHVBEAI R < 0.4 km AT 32 58 5 AR5 2T
XAFA AT RV E, 3PP s = 0.4 mitF, ToiExF0.4 km & LLR (7 2 3k
ATINE. ME K T5 ki, BT RAEA R, SR 45 30 1) it I J56 28 AN B s e dign N Jifs
B TR, A AT DO S B AT Ak 1T

x10 13
7 -
6 -
S 5k
£
r:§: 4r
Q
237
s
= L o
§ N ---- input HVB Model
1k n —e— Telescope-seperation: 0.4 m |
S, A -4 - Telescope-seperation: 1.2 m
08 > -4 - Telescope-seperation: 2.0 m |
0 5 10 15 20 25
height /km

K4 EHHEVBIRAR I RRBEWE SR, C2dhBRIHTRBILIRE, BE L N BRI 8E.

Fig.4 Retrieved results of the atmospheric turbulence profile using the Hufnagel-Valley-boundary model,
Cidh represents the intensity of turbulence profile, the black dotted line is the input cumulative strength

of turbulence profile.
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Fig.5 Comparison of the retrieved results of atmospheric turbulence profile using A-MASP and
S-DIMM+ methods, Cidh represents the intensity of turbulence profile.
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A-MASP TV & B /N T-400 mA i, BRI B AR 30 B o400 me. % s AR 4 il =
AMA-MASPHUNEIBEREE S, 142, SEMKE. MEEEE SR, 167D A L
GEA AN HAKI B, AF A SR 7 i AT

(2) A-MASPIIEH T RAE B VAR S 00 A, X 2 5 8003 BT Vit B0 26 HH Bk 3.
BAVIE T S RORAE & B R 57 7%, AT LI 3R 38 50 SRAE 34 15 11 3t 30 28 Ok Hdk AT 18
1E. BUERILSE R, 18 1E )5 105 I BR R A N W) & 15 B 4. 07 VEAM AT BAR

51-9



60 & X X %= K 6

TEA-MASPH, i ] DU FH 75 A A FH 33 50 SR A B A0 B0 2 I &2 (491 a0 S-DIMM +-) /1

(3)45 & H IR it B G HVBAL Y AT 1002 A8 467 57 %520 kLT 19 H 8] K
%ﬁﬁﬁTLﬁ?ﬁ%ZWIWTUE@%ﬂEEAMMP&%NE%E@ﬁmm
TJEE £ I B IR R B & B O B B B ON0.4 mit, A-MASP AT PLAR UF MK
20.4-5 km R E RS FUER L PR, B8 DL A5 km A _F RS i e s i . 4B
BRI FEN1.2 mAI2.0 mAf, A-MASP R DA U #5205 kem DL 1 551 J2 RS0l I B 4% (1) T2
R, TE SRR (1 RS It 50 2 i 2wy BRATT AT DA ek A a7 4 ) P G AN i e Y 1R RS
TR £ 1R A T I

£ E X

[1] Berkefeld T, Soltau D, von der Lithe O. SPIE, 2006, 6272: 627205
[2] Tokovinin A, Tighe R, Schurter P, et al. SPIE, 2008, 7015: 70154C
[3] Ren D Q, Zhu Y T, Zhang X, et al. ApOpt, 2014, 53: 1683
[4] Soltau D, Berkefeld T, Capuchino J S, et al. SPIE, 2010, 7736: 77360U
[5] Kornilov V, Tokovinin A A, Vozyakova O, et al. SPIE, 2003, 4839: 837
[6] Rajagopal J, Tokovinin A A, Bustos E, et al. SPIE, 2008, 7013: 70131P
[7] Avila R, Vernin J, Masciadri E. ApOpt, 1997, 36: 7898
[8] Beckers J M. ExA, 2001, 12: 1
[9] Goodwin M, Jenkins C, Lambert A. OExpr, 2007, 15: 14844

[10] Scharmer G B, van Werkhoven T I M. A&A, 2010, 513: A25

[11] Kellerer A, Gorceix N, Marino J, et al. A&A, 2012, 542: A2

[12] Wang Z Y, Zhang L Q, Kong L, et al. MNRAS, 2018, 478: 1459

[13] Ren D Q, Zhao G, Zhang X, et al. PASP, 2015, 127: 870

[14] Yang F, Zhao G, Ren D Q. RAA, 2019, 19: 54

[15] Ren D Q, Zhao G. PASP, 2016, 128: 105002

[16] Ren D Q, Zhao G, Wang X, et al. SoPh, 2019, 294: 1

[17] Kellerer A. arXiv:1504.00320

[18] Johansson E M, Gavel D T. SPIE, 1994, 2200: 372

[19] Hill F, Radick R, Collados M. Deriving C,,%(h) from a Scintillometer Array: ATST Report No.0014.

ATST Site Survey Working Group Final Report. Tucson: Advanced Technology Solar Telescope, 2003:
18

51-10



60 ¥y SR Seitt 2 ALARAL T LR A BB R IURIT 5T 6 39

Numerical Simulation Research of Advanced
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Asstract The Advanced Multiple Aperture Seeing Profiler (A-MASP) consists of two
small telescopes, and it could measure the daytime turbulence profile by observing the
granulation of the solar surface. The advanced formula used to measure the turbulence
profile could eliminate the relative pointing error between the two telescopes. The
method of numerical simulation is used to study the detection performance of this
instrument. The A-MASP is insensitive to turbulence near the earth’s surface after the
calculation formula of turbulence profile for eliminating jitter is used. When the distance
of the two telescopes is 0.4 meter, turbulence below 400 meters could not be measured.
In A-MASP, the sample height is not uniform, which will cause the distortion of the
measurement result. Thus a method for calculating the equivalent sampling height is
proposed, which could correct this distortion effectively. 100 layers of phase screens
were used to simulate the atmospheric turbulence profile. The results show that when
the distance of the telescopes is different, the results of turbulent profile measurements
have their own focuses. When the distance is relatively close (0.4 m), A-MASP has
a high accuracy for measuring the turbulence profile from 0.4 km to 5 km. When the
distance is 1.2 meters and 2.0 meters, the measurement of turbulence profile above 5 km
is more accurate. Turbulent profiles could be obtained at different heights by changing
the distance of the telescopes.

Key words site testing, atmospheric effects, methods: numerical
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