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Fig.1 A sketch for the system of the speckle interferometric observations
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Table 1 The parameters of Andor iXon Ultra 897 EMCCD

Parameter name Value

Active pixels 512x512

Pixel size 16 pm x16pum
Frame rate 56 fps

Readout noise <le with EM gain

Quantum efficiency >90% BV

Maximum cooling —100°C
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Fig.2 The optical layout of the system with the 1.56-m telescope and detailed view of the magnifier
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% 2 5x Nikon CFI 605
Table 2 The parameters of 5x Nikon CFI 60

Parameter name Value
Model number MUE12050
Magnification 5X

Numerical aperture 0.15
Working distance/mm 23.5

Focal length/mm 40
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Fig.3 The spot diagram of the system
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Fig.4 The mechanical drawing of the speckle imager
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Fig.5 A photo of the speckle imager
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Table 3 The information of binary and triple stars

RA DEC Absolute Separation  Separation
Object name
No. (J2000) (J2000) magnitude (catalog)  (measured)
(WDS & HIP) ol n " "
[hms)  /C) fmag /() /(")
1 STE73 00 54 58 423 37 42 6.12]6.54 0.9"]1.1” 1.1”
2 STT20 00 54 36 +19 11 18 6.12|7.19 0.6"]0.6" 0.6"
3 CcouT9 02 1542 425 02 36 6.40/6.48 0.3"]0.2” 0.2"
4 STF346 030524 +251500 6.21/6.19 0.7"10.4" 0.5"
5 Cou14 215006 +17 17 09 5.74]6.94 0.4"10.2"” 0.2"
6 STT395 20 0200 424 56 00 5.83]6.19 0.5"10.8” 0.8”
7 BU989 21 44 36 425 39 00 4.94]5.04 0.3"]0.2" 0.3"
8 STT 2 001324 +2659 15 6.77|7.67 0.6"]0.4" 0.4"
9 HIP 52212 1040 03 +19 14 24 8.70|10.74|10.76  6.4”]|0.6" 6.5"10.4"

10 HIP 53568 105730 —11 0521 9.01/9.3]9.9 4.4"10.4" 0.4"14.5"
11 HIP 4121 005249 4563739  8.62/9.20/9.82 3.9"|8.9” 3.9"18.9”
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Fig.6 The GPU parallel processing diagram
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Fig.7 The reconstructed results of STF73. Left: speckle image; Middle: speckle interferometry, the
angular separation between A and B is 1.1”’; Right: ISA, the angular separation between A and B is 1.1”
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Fig.8 The reconstructed results of HIP 4121. Left: speckle image; Middle: ISA, the angular separation
between A and B is 3.9”, and the angular separation between A and C is 8.9”; Right: DSA, the angular

separation between A and B is 3.9”, and the angular separation between A and C is 8.9”
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A New Speckle Imager and Observations at SHAO

DING Yuan-yuan LI Ke-xin SHEN Lu-run WANG Chao-yan
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030)

AsstracT The speckle interferometry technique has been evolving since the funda-
mental idea was presented almost forty years ago. This technique continues to provide
the majority of astrometric data for binary systems. We have constructed a new speckle
imager that collects a large number of speckle images in the detector area of Electron-
Multiplying CCD. It was initially used with the 1.56-m telescope at the Shanghai Astro-
nomical Observatory (SHAO). In this paper, we demonstrate the design of the speckle
imager. Some observation images and the reconstructed results are presented, which
indicate that the high-precision results for binary and triple stars can be expected to
be provided by this instrument. We prove that the new speckle imager can reach the
diffraction limit resolution of the 1.56-m telescope.

Key words instrumentation: high angular resolution, methods: observational, tech-
niques: image processing



