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SSS (survey strategy system) 



Survey Strategy System 

SSS  Catalog Fiber Allocation 
Observation Projects 
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Catalogues from individual Researchers 
ra,dec,mag 

requirements: priority, SNR, obs times 



Focal Plane  

ÅHomogeneously 
distributed fiber 

ÅCentral Bright star  

(< 8 mag)for SH test 

Å4 guide stars (< 16 
mag, weather 
dependent) on 
guiding CCD cameras  

5 degree focal plane 



Algorithms 

ÅLevel 1̴ Telescope Tiling (5 degrees) 

ï5 degree Field of View 

ïCenter star mag < 8 

ï4 guide star in 4 CCDs, mag < 16 (weather dependent) 

ïNew CCD System: 8 CCDs; more center star can be used; multiple 
rotation angles 

 

ÅLevel2̴ Fiber allocation (5 arcmins) 

ïMaximize fiber utilization ratio̦--->4000 

ïFiber collisions 

ïTarget Priority 

ïSkylights (20*16=320), flux calibration stars(5*16=80), targets 

ïFiber performance 

 



database of good SH center 
Coverage:  99.9%    99.2%   89%, 69% 

Guide star mag < 17 Guide star mag < 16 

Guide star mag < 15 Guide star mag < 15 & cmag < 7 



Fiber Allocation Principle 

ÅHi-priority objects first 

ÅSame object priority inside one fiber,  target closest 
to the fiber position center first 

ÅSame object could be reached by more than one 
fiber, fiber with the least number of neighbour 
targets first 

Åsky fibers(20/spectrograph) considered  last,  
rejecting target with lowest priority  



Current Input catalog 
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Total :29.63 million 

galaxy̆ LEGAS_SSY̆ 1124655 

QSŎ LEGAS_ZYX̆512548 

star̆ LEGUE_LCH̆ 24078447 

star̆ LEGUE_LJF̆ 62753 

star̆ LEGUE_ZĞ 11428 

star̆ LEGUE_NAOC̆ 585582 

star̆ KEPLER+K2̆ 3200000+61000 

Rejected bright star̆ 564737̔ 12,10̕ 10,20̕ 9,40̕ lch, 42w, ssy 13w 

http://lamostss.bao.ac.cn/projects/catalog.summary.txt 

 

Equatorial coordnates̔  

From Left to right,RA0~RA360 



Plates 

ÅMagnitude 
ïV plate: 11 to 14mag ,9~11mag is offsetted to 13mag 

ïB plate: 14 to 16.8mag 

ïM plate: 16.8 to 17.8mag -- stars 
 

ÅObject type 
ïVȁB plate: stellar object 

ïM plate: galaxies from 15 to 18.6 mag and quasars from15 to 20mag 

ïAdding extragalactic object to B plate from Jan,2014 
 

ÅGalactic Anti-center area 
ïV plate:  9 to14 

ïB plate: 14 to16.3 

ïM plate: 16.3 to17.8 



plates distribution  
V plates M plates 

B plates 
Kepler plates 



Daily Observation Plan 

Å List of daily projects are generated 3 days before observation, and put 
online (http://lamostss.bao.ac.cn/projects) for the astronomers to check. 

Å We make 10 times more projects than could be observed. Observers 
could find  at least one plate in every 15 degree in RA, so that  they 
could start observation any time at night. 

Å Appointed area(such as Kepler field) will have higher priority.   

Å  Make VȁB& M plan for the same plate center. 

Å In bright night, plates within 30 degree of the Moon is rejected to avoid 
moon light pollution.  No M plate in Bright night or when the Moon is 
up. 

Å Observers on the mountain will finally determine which plate to 
observe.  

http://lamostss.bao.ac.cn/projects
http://lamostss.bao.ac.cn/projects
http://lamostss.bao.ac.cn/projects


 projects web site 
http://lamostss.bao.ac.cn/projects 





 
Simulated annealing algorithm 

Å Local Short List Method(LSLM), 
Global Short List Method(GSLM) 

      centralization Method(CM) 

       Simulated annealing algorithm 
(SAA) 

 

Å GSLM+CM+SAA  allocate 2%~4%  
more fibers than random 
allocation. For a survey with 5M 
targets,  we will have  0.1-0.2M 
more targets. 

 



S/N feed back and fiber status monitor 

ÅSSS share the same 
output S/N database 
with 2D pipeline,  the 
objects with satisfied 
S/N will have lower 
priority  in next 
observation. 

ÅSSS monitors the S/N of 
each fiber and find the 
bad fiber / fiber 
positioner    
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summary 

ÅI review the principle and working process of 
SSS 

ÅSAA improve the fiber allocation rate ~2-4%  

ÅWe  use S/N feedback from 2D pipeline to 
reallocate those failed object  and analysis the 
fiber performance. 



2D pipeline 
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Troubles with 2D pipeline 

ÅFiber efficiency difference 

ïVignetting effect ς variable with telescope pointing 

ïVariation with fiber position ς light loss due the fiber 
bending or twisting  

ïNo valid flat field 

ÅProfile difference  

ïSlit induced distortion 

ÅWavelength unstablity    

ïSpectrograph shift 

 

 





Vignetting effect 
MB 

Projection 
of MA 

Obstacle 
Of  the 
focal plane 

Distribution of Vignetting 
effect on the focal plane  

Can not be ignored within one spectrograph  



Efficiency variation with fiber position 
Fibers keep the 
same position in the 
2 exposure 

Fibers move to appointed 
position 

Images measured at output end of 
the fiber with different fiber position 



Dome flat field screen: 
1. Not installed at the telescope pupil 
2. No homogenous illumination  
  
 

Twilight flat 
1. ¢ŀƪŜƴ ŀǘ ȊŜƴƛǘƘΣ ŘƻƴΩǘ ŎƘŀƴƎŜ ǿƛǘƘ Ǉƻǎƛǘƛƻƴ 
2. Valid time is very limited 
3. Only homogenous around zenith, not for LAMOST 



	

Slit induced distortion 
PSF of arc lamp 

slit 

fiber 



Spectrograph shift 
Dewar 

CCD chip 





	 	

2011    03 before spectrograph remodeling  

2011    10  after remodeling  

Dispersion 
direction 

Spatial 
direction 



Solutions 

ÅSky emission lines calibrate the fiber to fiber 
throughput difference 
ÅFlat field calibration the color term 
ÅAdd more arc exposures. Sky emission line 

wavelength offset calibration 
ÅInduce fiber dependent coefficient when 

interpolating super sky to each fiber ; 2D 
deconvolution to eliminate the profile 
difference(Li,2015)  
ÅPCA sky subtraction 
 



Wavelength Accuracy 

ÅSky emission line accuracy < 0.1Å 
ÅLAMOST DR4 Repeat observation(>1 days) 

FȁGȁK̆ SNR>20 
301106 stars̆ 689897spectra 

 

LAMOST 

SDSS Dr8 



example 



Sky emission line throughput calibration 

PCA improvement 

PCA  sky subtraction 



LAMOST SDSS 

Comparing with SDSS 



F star from LAMOST DR3 & SDSS DR10 
With similar sky emission line flux̕ 
 
 
    
at Including : 
sky emission line residual 
 fluxtuation of different S/N 
 fluxtuation from the stellar feature 

Comparing with SDSS(Bai,et al.,2017) 

11000  LAMOST 4000̆SDSS 11000  
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Continua flux in blue           continua flux in 8070-8090 

Red : SDSS 
Blue: LAMOST 


