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Summary

At all resolutions, AAOmega is 2-6 times more efficient than 2dF. The gains are greatest in the far red and at high dispersions.

Introduction

We have carried out a comparison of the expected relative throughputs of 2dF and AAOmega from 370-950 nm at various dispersions. 

For 2dF, the available dispersions are low (~300/mm, R~600), medium (600/mm R~1200), and high (1200/mm, R~2500). In principle 2nd order with the high dispersion gratings should give R~5000 but the optics do not allow 2nd order use. The resolution is strongly wavelength dependent, since the dispersion is roughly constant for each class of grating. 

For AAOmega, the available dispersions are low (R~1300), medium (R~3500) and high (R~8000). There is less dependence of resolution on wavelength.

In order to try and compare like with like, we have compared AAOmega low dispersion with each of 2dF low and medium dispersions; AAOmega medium dispersion with 2dF high dispersion, and AAOmega high dispersion with 2dF 2nd order high dispersion.

Comparing AAOmega low dispersion with 2dF low dispersion gives approximately equal wavelength coverage. In all other cases, AAOmega has 1-1.5 times the 2dF wavelength coverage, in each arm.

We first give a discussion of each area of comparison, and then present plots of the total and relative 2dF-AAOmega throughputs.  

Component Comparison

(1) Seeing and Acquisition/Guiding Losses:

For 2dF, we assume a median seeing of 1.5", and a Moffat seeing profile, with β=3.25.  For AAOmega, we assume a median seeing of 1.25" and β=3.5 (current best guess as to improvement of AAT seeing with dome air conditioning) and smaller acquisition/guiding losses with 8 guide bundles compared to 2dF’s 4.  The overall coupling into the 2-2.1" fibres for point sources is 60% for AAOmega, as compared to 50% for 2dF.

(2) Fibres:

We take the measured 2dF fibre throughputs from Lewis et al. (2002, 2dF paper).  For AAOmega, we take throughputs for the new Polymicro broadband fibre (FBP) from the Polymicro WWW page.  The FBP fibre is considerably better than the Heraeus STU fibre in the blue (below 400 nm).  We assume 35m fibre lengths for AAOmega, as compared with the 8m length for 2dF. In general, AAOmega fibre throughput is worse than 2dF, especially in the blue.

(3) Spectrograph Optics:

The fibre-ends of AAOmega are effectively coated since the fibre is in contact with the coated field lens.

There will be gains of 10% from each of the AAOmega collimator and camera mirrors, since they will be coated and the 2dF mirrors have not been coated. 

The air/glass surfaces will be much better coated in AAOmega, though there are 2 extra surfaces in total. 

There are extra losses in the blue from the LAK33 field-flattening lens, otherwise the glass transmission losses are almost identical. AAOmega has a small extra loss in the red from the imperfect dichroic. 

The obstruction losses are very slightly greater in AAOmega.

Overall, the AAOmega optics are more efficient than 2dF at all wavelengths.

(4) Gratings:

The 2dF grating throughputs have been measured over most of the wavelength range. However, only one of the Ralcon VPH gratings for AAOmega has been fully measured, though various other gratings have 0th order measurements giving a good estimate of peak efficiency. The figures used are a mixture of actual measurements, and expected performance based on theoretical expectations and experience with actual delivered Ralcon gratings for other projects. A further complication is that VPH gratings can be tuned to the desired wavelength; this effect has been included at medium and high dispersions. Overall, the VPH gratings for AAOmega are more efficient in all configurations.

(5) CCDs:

We take the measured 2dF TEK CCD throughputs from the AAO/CCD WWW page.  For AAOmega, we take the EEV 44-82 CCD throughputs supplied by E2V; we use the blue CCD throughput from 370-550nm, and the red CCD throughput from 600-950 nm.

Results

The overall throughputs are plotted in Figure 1, and Tables 1 and 2. The overall calculated 2dF throughput agrees reasonably well with quoted values in e.g. the 2dF Manual, given that they assume 1" seeing and we have assumed 1.5".

Figure 2 and Table 3 show the 2dF/AAOmega comparison, for CCDs, fibres, and total throughput for low, medium, and high dispersion.  It can be seen that there are gains of at least a factor of two everywhere from 370-950 nm, with the largest gains in the red and at high dispersion.  Significant gains come separately from the acquisition, spectrograph optics, gratings and CCDs. Most users will see a gain of 2-4 in efficiency.
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370
0.525
0.510
0.600
0.640
0.585
0.600
0.850
0.750
0.750
0.027
0.038
0.034

400
0.631
0.598
0.600
0.740
0.693
0.700
0.900
0.800
0.860
0.070
0.090
0.080

450
0.773
0.624
0.600
0.830
0.744
0.750
0.896
0.800
0.870
0.116
0.139
0.124

500
0.832
0.650
0.600
0.870
0.755
0.800
0.904
0.850
0.840
0.143
0.162
0.152

550
0.851
0.651
0.600
0.910
0.745
0.750
0.900
0.800
0.820
0.139
0.166
0.148

600
0.867
0.652
0.600
0.920
0.755
0.810
0.900
0.800
0.860
0.164
0.182
0.162

650
0.883
0.634
0.600
0.940
0.755
0.870
0.900
0.850
0.880
0.182
0.189
0.178

700
0.893
0.617
0.600
0.950
0.752
0.880
0.900
0.800
0.910
0.189
0.193
0.172

750
0.904
0.610
0.600
0.950
0.746
0.850
0.900
0.800
0.900
0.179
0.190
0.169

800
0.915
0.603
0.600
0.960
0.738
0.830
0.850
0.850
0.840
0.163
0.167
0.167

850
0.926
0.610
0.600
0.960
0.729
0.730
0.850
0.850
0.750
0.130
0.151
0.151

900
0.936
0.624
0.600
0.960
0.719
0.660
0.800
0.800
0.610
0.097
0.118
0.118

950
0.946
0.638
0.600
0.930
0.710
0.560
0.750
0.750
0.400
0.054
0.072
0.072

 Table 1. AAOmega throughputs. 
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370
0.525
0.510
0.500
0.900
0.488
0.567
0.000
0.000
0.181
0.420
0.014
0.000
0.000
0.009

400
0.631
0.598
0.500
0.920
0.544
0.621
0.329
0.313
0.272
0.540
0.032
0.026
0.025
0.022

450
0.773
0.624
0.500
0.950
0.578
0.602
0.400
0.331
0.290
0.580
0.046
0.046
0.038
0.033

500
0.832
0.650
0.500
0.960
0.601
0.583
0.437
0.360
0.280
0.590
0.054
0.059
0.049
0.038

550
0.851
0.651
0.500
0.980
0.616
0.616
0.453
0.384
0.273
0.620
0.064
0.067
0.057
0.040

600
0.867
0.652
0.500
0.970
0.627
0.650
0.442
0.390
0.302
0.650
0.073
0.068
0.060
0.046

650
0.883
0.634
0.500
0.970
0.606
0.598
0.416
0.364
0.247
0.650
0.064
0.060
0.053
0.036

700
0.893
0.617
0.500
0.980
0.590
0.548
0.409
0.383
0.000
0.660
0.058
0.057
0.053
0.000

750
0.904
0.610
0.500
0.960
0.570
0.525
0.378
0.360
0.000
0.620
0.049
0.049
0.047
0.000

800
0.915
0.603
0.500
0.990
0.550
0.506
0.321
0.313
0.000
0.540
0.041
0.041
0.040
0.000

850
0.926
0.610
0.500
0.980
0.560
0.456
0.228
0.245
0.000
0.430
0.030
0.030
0.033
0.000

900
0.936
0.624
0.500
0.900
0.579
0.431
0.137
0.165
0.000
0.280
0.018
0.018
0.022
0.000

950
0.946
0.638
0.500
0.830
0.602
0.000
0.000
0.097
0.000
0.170
0.000
0.000
0.013
0.000

Table 2. 2dF throughputs
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370
1.200
0.711
1.198
1.058
 
 
2.091
1.786
1.931
 
 
3.816

400
1.200
0.804
1.274
1.128
1.350
1.826
1.871
1.593
2.210
2.645
3.576
3.665

450
1.200
0.874
1.285
1.246
1.264
1.828
1.860
1.500
2.518
2.555
3.695
3.761

500
1.200
0.906
1.255
1.372
1.243
1.703
2.061
1.424
2.667
2.415
3.310
4.006

550
1.200
0.929
1.209
1.218
1.167
1.650
2.066
1.323
2.170
2.080
2.939
3.682

600
1.200
0.948
1.205
1.247
1.338
1.685
1.937
1.323
2.262
2.428
3.058
3.515

650
1.200
0.969
1.245
1.454
1.545
1.826
2.542
1.354
2.850
3.028
3.579
4.982

700
1.200
0.969
1.273
1.606
1.631
1.784
 
1.379
3.279
3.331
3.642
 

750
1.200
0.990
1.308
1.620
1.620
1.804
 
1.452
3.654
3.654
4.069
 

800
1.200
0.970
1.342
1.641
1.641
1.724
 
1.556
3.987
3.987
4.188
 

850
1.200
0.980
1.303
1.602
1.602
1.734
 
1.744
4.279
4.279
4.633
 

900
1.200
1.067
1.242
1.531
1.531
1.541
 
2.179
5.301
5.301
5.337
 

950
1.200
1.120
1.180
 

1.462
 
2.353
 
 
5.459
 

Table 3. AAOmega/2dF relative throughputs.
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Figure 1. Total throughputs for 2dF and AAOmega systems








Figure � SEQ Figure \* ARABIC �2�. Throughput comparison for 2dF and AAOmega systems
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		650		0.8830799004		0.88		0.84		0.857806		0.6340901952		0.5		0.6		0.97		0.94		0.65		0.88		0.88		0.68		0.5984		0.64		0.5632		0.56		0.4928		0.38		0.3344		0.87		0.9		0.85		0.98		0.98		0.993		0.96		0.984		0.9077590568		0.996		0.9771766		0.875		0.991		0.9151015595		0.9604		0.9818546		0.7547897989		0.1824979913		0.1887910254		0.1783026351		0.906		0.992		0.606		0.0640442939		0.0602769825		0.0527423597		0.0357894584		1.2		0.9690721649		1.2449253145		1.4538770053		1.5447443182		1.8262987013		2.5418660287		1.3538461538		2.8495589557		3.0276563904		3.5794952399		4.9819875269		650		0.883		0.634		0.600		0.940		0.755		0.870		0.900		0.850		0.880		0.182		0.189		0.178

		700		0.8928941961		0.87		0.84		0.844128		0.6168887424		0.5		0.6		0.98		0.95		0.66		0.91		0.87		0.63		0.5481		0.62		0.5394		0.58		0.5046		0		0		0.88		0.9		0.8		0.98		0.98		0.992		0.961		0.983		0.9022379843		0.996		0.9818546		0.875		0.991		0.9113797481		0.9604		0.9805307		0.7517199918		0.1890000266		0.1932954818		0.171818206		0.906		0.993		0.590		0.0576467403		0.0567317127		0.0530716022		0		1.2		0.9693877551		1.2731747245		1.6055464331		1.6314423433		1.7835909631				1.3787878788		3.2785900066		3.3314704906		3.6421640552				700		0.893		0.617		0.600		0.950		0.752		0.880		0.900		0.800		0.910		0.189		0.193		0.172

		750		0.9036494737		0.86		0.84		0.844128		0.6097980672		0.5		0.6		0.96		0.95		0.62		0.9		0.86		0.61		0.5246		0.61		0.5246		0.58		0.4988		0		0		0.85		0.9		0.8		0.98		0.98		0.992		0.961		0.981		0.89127976		0.996		0.9805307		0.875		0.991		0.9040130336		0.9604		0.9784875		0.7456438128		0.1791652388		0.1897043705		0.1686261071		0.906		0.993		0.570		0.0490305408		0.0490305408		0.0466192027		0		1.2		0.9895833333		1.3083140096		1.6202821197		1.6202821197		1.8043303929				1.4516129032		3.6541558793		3.6541558793		4.0692324092				750		0.904		0.610		0.600		0.950		0.746		0.850		0.900		0.800		0.900		0.179		0.190		0.169

		800		0.9145343031		0.85		0.84		0.844128		0.602707392		0.5		0.6		0.99		0.96		0.54		0.84		0.85		0.595		0.50575		0.595		0.50575		0.58		0.493		0		0		0.83		0.85		0.85		0.98		0.98		0.99		0.961		0.979		0.8804326728		0.996		0.9784875		0.875		0.991		0.8948805575		0.9604		0.9758441		0.7381112064		0.1633834938		0.1673204455		0.1673204455		0.906		0.993		0.550		0.0409811225		0.0409811225		0.039947985		0		1.2		0.9696969697		1.34208282		1.6411270391		1.6411270391		1.724137931				1.5555555556		3.9867988898		3.9867988898		4.1884577036				800		0.915		0.603		0.600		0.960		0.738		0.830		0.850		0.850		0.840		0.163		0.167		0.167

		850		0.9255502448		0.86		0.84		0.844128		0.6097980672		0.5		0.6		0.98		0.96		0.43		0.75		0.86		0.53		0.4558		0.53		0.4558		0.57		0.4902		0		0		0.73		0.85		0.85		0.98		0.98		0.987		0.961		0.978		0.875050523		0.996		0.9758441		0.875		0.991		0.8840207414		0.9604		0.9741403		0.7291538636		0.1297812138		0.151115112		0.151115112		0.906		0.993		0.560		0.0303293715		0.0303293715		0.0326183807		0		1.2		0.9795918367		1.303108778		1.6015796402		1.6015796402		1.7339861281				1.7441860465		4.2790604401		4.2790604401		4.6328207841				850		0.926		0.610		0.600		0.960		0.729		0.730		0.850		0.850		0.750		0.130		0.151		0.151

		900		0.9358365436		0.88		0.84		0.844128		0.6239794176		0.5		0.6		0.9		0.96		0.28		0.61		0.88		0.49		0.4312		0.49		0.4312		0.59		0.5192		0		0		0.66		0.8		0.8		0.98		0.98		0.983		0.961		0.976		0.8643684491		0.996		0.9741403		0.875		0.991		0.8714679548		0.9604		0.9757601		0.7188001327		0.0973362627		0.1179833487		0.1179833487		0.906		0.993		0.579		0.0183608293		0.0183608293		0.0221079373		0		1.2		1.0666666667		1.2420395306		1.5306122449		1.5306122449		1.5408320493				2.1785714286		5.3012999209		5.3012999209		5.3366963765				900		0.936		0.624		0.600		0.960		0.719		0.660		0.800		0.800		0.610		0.097		0.118		0.118

		950		0.9462371614		0.9		0.84		0.844128		0.638160768		0.5		0.6		0.83		0.93		0.17		0.4		0.9		0		0		0		0		0.57		0.513		0		0		0.56		0.75		0.75		0.98		0.98		0.98		0.961		0.975		0.859068301		0.996		0.9757601		0.875		0.991		0.8608313961		0.9604		0.9770337		0.710026936		0.0535904179		0.0717728811		0.0717728811		0.906		0.993		0.602		0		0		0.0131481811		0		1.2		1.1204819277		1.1801946233						1.4619883041				2.3529411765						5.4587688196				950		0.946		0.638		0.600		0.930		0.710		0.560		0.750		0.750		0.400		0.054		0.072		0.072

																																																																																																																												Atmos		Tel		2dF		2dF		2dF		2dF		2dF		2dF		2dF		2dF		Total		Total		Total		Total

																																																																																																																												1.2AM				seeing 1.5		fibres		spect		gratings		gratings		gratings		gratings		ccds		2df		2df		2df		2df

																																																																																																																										l								8m		optics		low		medium		high		2nd order		TEK		low		medium		high		2nd Order

																																																																																																																																														170K

																																																																																																																										370		0.525		0.510		0.500		0.900		0.488		0.567		0.000		0.000		0.181		0.420		0.014		0.000		0.000		0.009

																																																																																																																										400		0.631		0.598		0.500		0.920		0.544		0.621		0.329		0.313		0.272		0.540		0.032		0.026		0.025		0.022

																																																																																																																										450		0.773		0.624		0.500		0.950		0.578		0.602		0.400		0.331		0.290		0.580		0.046		0.046		0.038		0.033

																																																																																																																										500		0.832		0.650		0.500		0.960		0.601		0.583		0.437		0.360		0.280		0.590		0.054		0.059		0.049		0.038

																																																																																																																										550		0.851		0.651		0.500		0.980		0.616		0.616		0.453		0.384		0.273		0.620		0.064		0.067		0.057		0.040

																																																																																																																										600		0.867		0.652		0.500		0.970		0.627		0.650		0.442		0.390		0.302		0.650		0.073		0.068		0.060		0.046

																																																																																																																										650		0.883		0.634		0.500		0.970		0.606		0.598		0.416		0.364		0.247		0.650		0.064		0.060		0.053		0.036

																																																																																																																										700		0.893		0.617		0.500		0.980		0.590		0.548		0.409		0.383		0.000		0.660		0.058		0.057		0.053		0.000

																																																																																																																										750		0.904		0.610		0.500		0.960		0.570		0.525		0.378		0.360		0.000		0.620		0.049		0.049		0.047		0.000

																																																																																																																										800		0.915		0.603		0.500		0.990		0.550		0.506		0.321		0.313		0.000		0.540		0.041		0.041		0.040		0.000

																																																																																																																										850		0.926		0.610		0.500		0.980		0.560		0.456		0.228		0.245		0.000		0.430		0.030		0.030		0.033		0.000

																																																																																																																										900		0.936		0.624		0.500		0.900		0.579		0.431		0.137		0.165		0.000		0.280		0.018		0.018		0.022		0.000

																																																																																																																										950		0.946		0.638		0.500		0.830		0.602		0.000		0.000		0.097		0.000		0.170		0.000		0.000		0.013		0.000

																																																																																																																												acquisition		fibres		optics		grating		grating		grating		grating		CCD		AAO/2dF		AAO/2dF		AAO/2dF		AAO/2dF

																																																																																																																												ratio		ratio		ratio		low/low		low/med		med/high		high/2nd		ratio		Low/low		Low/Med		med/high		high/2nd

																																																																																																																										l

																																																																																																																										370		1.200		0.711		1.198		1.058						2.091		1.786		1.931						3.816

																																																																																																																										400		1.200		0.804		1.274		1.128		1.350		1.826		1.871		1.593		2.210		2.645		3.576		3.665

																																																																																																																										450		1.200		0.874		1.285		1.246		1.264		1.828		1.860		1.500		2.518		2.555		3.695		3.761

																																																																																																																										500		1.200		0.906		1.255		1.372		1.243		1.703		2.061		1.424		2.667		2.415		3.310		4.006

																																																																																																																										550		1.200		0.929		1.209		1.218		1.167		1.650		2.066		1.323		2.170		2.080		2.939		3.682

																																																																																																																										600		1.200		0.948		1.205		1.247		1.338		1.685		1.937		1.323		2.262		2.428		3.058		3.515

																																																																																																																										650		1.200		0.969		1.245		1.454		1.545		1.826		2.542		1.354		2.850		3.028		3.579		4.982

																																																																																																																										700		1.200		0.969		1.273		1.606		1.631		1.784				1.379		3.279		3.331		3.642

																																																																																																																										750		1.200		0.990		1.308		1.620		1.620		1.804				1.452		3.654		3.654		4.069

																																																																																																																										800		1.200		0.970		1.342		1.641		1.641		1.724				1.556		3.987		3.987		4.188

																																																																																																																										850		1.200		0.980		1.303		1.602		1.602		1.734				1.744		4.279		4.279		4.633

																																																																																																																										900		1.200		1.067		1.242		1.531		1.531		1.541				2.179		5.301		5.301		5.337

																																																																																																																										950		1.200		1.120		1.180						1.462				2.353						5.459
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		DBSS throughput_4

		Based on DBSS_throughput_2. Change red CCD to EEV

		Updated to include Peter's changes

		Check: 2dF fibres; 2dF CCDs; aaomega ccds
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				1.2AM				Obstruct		glass*coat				seeing 1.5		seeing 1.25		fibres		fibre		ccds		ccds		mirror		gratings		gratings		gratings		gratings		gratings		gratings		gratings		gratings		gratings		gratings		gratings		coll		camera		MgF/LAK33		fibre-end		MgF2		coatings		LAK33		dichroic		Vignetting		Absorption		Air/glass		Mirrors		reflection		Optics		low		medium		high		obstr		Absn		optics		low		medium		high		2nd Order		ratio		ratio		ratio		low/low		low/med		med/high		high/2nd		ratio		Low/low		Low/Med		med/high		high/2nd				1.2AM				seeing 1.25		fibre		Spect		gratings		gratings		gratings		ccds		AAOmega		AAOmega		AAOmega

		l																8m		35m		TEK		eev				low		low		medium		medium		high		high		2nd order		2nd order		low		medium		high		mirror		mirror		Sol/BK7		losses						10mm																																																												l								35m		Optics		low		medium		high		eev		low		medium		high

																						170K						cf mirror				cf mirror				cf mirror				cf mirror

		370		0.5248074602		0.834		0.84		0.728222		0.5101632043		0.5		0.6		0.9		0.64		0.42		0.75		0.834		0.68		0.56712		0		0		0		0		0.43		0.35862		0.6		0.85		0.75		0.92		0.985		0.985		0.958		0.976		0.8643684491		0.86		1		0.875		0.829		0.891257563		0.9062		0.9976839		0.5845647776		0.0270449083		0.0383136201		0.0338061354		0.906		0.935		0.488		0.0140080019		0		0		0.0088580012		1.2		0.7111111111		1.1975739759		1.0579771477						2.0913501757		1.7857142857		1.930675656						3.8164518781		370		0.525		0.510		0.600		0.640		0.585		0.600		0.850		0.750		0.750		0.027		0.038		0.034

		400		0.6309573445		0.85		0.84		0.8379		0.5982606		0.5		0.6		0.92		0.74		0.54		0.86		0.85		0.73		0.6205		0.61		0.5185		0.58		0.493		0.503		0.42755		0.7		0.9		0.8		0.93		0.988		0.991		0.959		0.98		0.8858423809		0.963		1		0.875		0.949		0.9095432151		0.91884		0.998756		0.693241531		0.0699446395		0.0899288223		0.0799367309		0.906		0.978		0.544		0.0316502939		0.0264475059		0.0251468088		0.0218083532		1.2		0.8043478261		1.2743555223		1.1281224819		1.350048216		1.8255578093		1.8711261841		1.5925925926		2.209920697		2.6446591947		3.5761524579		3.6654180262		400		0.631		0.598		0.600		0.740		0.693		0.700		0.900		0.800		0.860		0.070		0.090		0.080

		450		0.7726805851		0.86		0.84		0.863485		0.623781564		0.5		0.6		0.95		0.83		0.58		0.87		0.86		0.7		0.602		0.69		0.5934		0.57		0.4902		0.5		0.43		0.75		0.896		0.8		0.96		0.988		0.993		0.959		0.985		0.9133082548		0.99		1		0.875		0.978		0.9169474522		0.94848		0.9992834		0.7435464527		0.1164529514		0.1391224592		0.1242164815		0.906		0.986		0.578		0.0462426079		0.0455819992		0.037654695		0.0330304342		1.2		0.8736842105		1.2853352471		1.2458471761		1.2639029323		1.8278253774		1.8604651163		1.5		2.5183041518		2.5548013134		3.69469091		3.7606675334		450		0.773		0.624		0.600		0.830		0.744		0.750		0.896		0.800		0.870		0.116		0.139		0.124

		500		0.8317637711		0.87		0.84		0.88907		0.649732356		0.5		0.6		0.96		0.87		0.59		0.84		0.87		0.67		0.5829		0.74		0.6438		0.61		0.5307		0.474		0.41238		0.8		0.904		0.85		0.975		0.988		0.991		0.959		0.987		0.9244914862		0.996		1		0.875		0.986		0.9095432151		0.9633		0.998624		0.7547739638		0.1430840358		0.1616849605		0.1520267881		0.906		0.989		0.601		0.053644415		0.0592490554		0.0488404376		0.037951422		1.2		0.90625		1.2552036565		1.3724481043		1.2426219323		1.7034105898		2.0612056841		1.4237288136		2.6672680786		2.414958936		3.3104732168		4.0058258722		500		0.832		0.650		0.600		0.870		0.755		0.800		0.904		0.850		0.840		0.143		0.162		0.152

		550		0.8511380382		0.88		0.84		0.880277		0.6507007584		0.5		0.6		0.98		0.91		0.62		0.82		0.88		0.7		0.616		0.73		0.6424		0.62		0.5456		0.44		0.3872		0.75		0.9		0.8		0.98		0.985		0.986		0.96		0.987		0.9244914862		0.996		1		0.875		0.989		0.9058757058		0.9604		0.9753977		0.7450847168		0.1385653767		0.166278452		0.1478030684		0.906		0.990		0.616		0.0638694927		0.0666067566		0.0565701221		0.0401465382		1.2		0.9285714286		1.2090993383		1.2175324675		1.1674968867		1.6495601173		2.0661157025		1.3225806452		2.1695080218		2.0803501579		2.9393334489		3.6815893704		550		0.851		0.651		0.600		0.910		0.745		0.750		0.900		0.800		0.820		0.139		0.166		0.148

		600		0.8669618758		0.89		0.84		0.871484		0.6515214384		0.5		0.6		0.97		0.92		0.65		0.86		0.89		0.73		0.6497		0.68		0.6052		0.6		0.534		0.464		0.41296		0.81		0.9		0.8		0.98		0.98		0.989		0.96		0.986		0.918885693		0.996		0.9753977		0.875		0.990		0.9169474522		0.9604		0.9771766		0.7552515731		0.1640374076		0.1822637862		0.1620122544		0.906		0.990		0.627		0.0725228424		0.0675555244		0.0596078156		0.0460967108		1.2		0.9484536082		1.2047959373		1.2467292597		1.3384005288		1.6853932584		1.9372336304		1.3230769231		2.2618722905		2.4281864295		3.0577162445		3.514616373		600		0.867		0.652		0.600		0.920		0.755		0.810		0.900		0.800		0.860		0.164		0.182		0.162

		650		0.8830799004		0.88		0.84		0.857806		0.6340901952		0.5		0.6		0.97		0.94		0.65		0.88		0.88		0.68		0.5984		0.64		0.5632		0.56		0.4928		0.38		0.3344		0.87		0.9		0.85		0.98		0.98		0.993		0.96		0.984		0.9077590568		0.996		0.9771766		0.875		0.991		0.9151015595		0.9604		0.9818546		0.7547897989		0.1824979913		0.1887910254		0.1783026351		0.906		0.992		0.606		0.0640442939		0.0602769825		0.0527423597		0.0357894584		1.2		0.9690721649		1.2449253145		1.4538770053		1.5447443182		1.8262987013		2.5418660287		1.3538461538		2.8495589557		3.0276563904		3.5794952399		4.9819875269		650		0.883		0.634		0.600		0.940		0.755		0.870		0.900		0.850		0.880		0.182		0.189		0.178

		700		0.8928941961		0.87		0.84		0.844128		0.6168887424		0.5		0.6		0.98		0.95		0.66		0.91		0.87		0.63		0.5481		0.62		0.5394		0.58		0.5046		0		0		0.88		0.9		0.8		0.98		0.98		0.992		0.961		0.983		0.9022379843		0.996		0.9818546		0.875		0.991		0.9113797481		0.9604		0.9805307		0.7517199918		0.1890000266		0.1932954818		0.171818206		0.906		0.993		0.590		0.0576467403		0.0567317127		0.0530716022		0		1.2		0.9693877551		1.2731747245		1.6055464331		1.6314423433		1.7835909631				1.3787878788		3.2785900066		3.3314704906		3.6421640552				700		0.893		0.617		0.600		0.950		0.752		0.880		0.900		0.800		0.910		0.189		0.193		0.172

		750		0.9036494737		0.86		0.84		0.844128		0.6097980672		0.5		0.6		0.96		0.95		0.62		0.9		0.86		0.61		0.5246		0.61		0.5246		0.58		0.4988		0		0		0.85		0.9		0.8		0.98		0.98		0.992		0.961		0.981		0.89127976		0.996		0.9805307		0.875		0.991		0.9040130336		0.9604		0.9784875		0.7456438128		0.1791652388		0.1897043705		0.1686261071		0.906		0.993		0.570		0.0490305408		0.0490305408		0.0466192027		0		1.2		0.9895833333		1.3083140096		1.6202821197		1.6202821197		1.8043303929				1.4516129032		3.6541558793		3.6541558793		4.0692324092				750		0.904		0.610		0.600		0.950		0.746		0.850		0.900		0.800		0.900		0.179		0.190		0.169

		800		0.9145343031		0.85		0.84		0.844128		0.602707392		0.5		0.6		0.99		0.96		0.54		0.84		0.85		0.595		0.50575		0.595		0.50575		0.58		0.493		0		0		0.83		0.85		0.85		0.98		0.98		0.99		0.961		0.979		0.8804326728		0.996		0.9784875		0.875		0.991		0.8948805575		0.9604		0.9758441		0.7381112064		0.1633834938		0.1673204455		0.1673204455		0.906		0.993		0.550		0.0409811225		0.0409811225		0.039947985		0		1.2		0.9696969697		1.34208282		1.6411270391		1.6411270391		1.724137931				1.5555555556		3.9867988898		3.9867988898		4.1884577036				800		0.915		0.603		0.600		0.960		0.738		0.830		0.850		0.850		0.840		0.163		0.167		0.167

		850		0.9255502448		0.86		0.84		0.844128		0.6097980672		0.5		0.6		0.98		0.96		0.43		0.75		0.86		0.53		0.4558		0.53		0.4558		0.57		0.4902		0		0		0.73		0.85		0.85		0.98		0.98		0.987		0.961		0.978		0.875050523		0.996		0.9758441		0.875		0.991		0.8840207414		0.9604		0.9741403		0.7291538636		0.1297812138		0.151115112		0.151115112		0.906		0.993		0.560		0.0303293715		0.0303293715		0.0326183807		0		1.2		0.9795918367		1.303108778		1.6015796402		1.6015796402		1.7339861281				1.7441860465		4.2790604401		4.2790604401		4.6328207841				850		0.926		0.610		0.600		0.960		0.729		0.730		0.850		0.850		0.750		0.130		0.151		0.151

		900		0.9358365436		0.88		0.84		0.844128		0.6239794176		0.5		0.6		0.9		0.96		0.28		0.61		0.88		0.49		0.4312		0.49		0.4312		0.59		0.5192		0		0		0.66		0.8		0.8		0.98		0.98		0.983		0.961		0.976		0.8643684491		0.996		0.9741403		0.875		0.991		0.8714679548		0.9604		0.9757601		0.7188001327		0.0973362627		0.1179833487		0.1179833487		0.906		0.993		0.579		0.0183608293		0.0183608293		0.0221079373		0		1.2		1.0666666667		1.2420395306		1.5306122449		1.5306122449		1.5408320493				2.1785714286		5.3012999209		5.3012999209		5.3366963765				900		0.936		0.624		0.600		0.960		0.719		0.660		0.800		0.800		0.610		0.097		0.118		0.118

		950		0.9462371614		0.9		0.84		0.844128		0.638160768		0.5		0.6		0.83		0.93		0.17		0.4		0.9		0		0		0		0		0.57		0.513		0		0		0.56		0.75		0.75		0.98		0.98		0.98		0.961		0.975		0.859068301		0.996		0.9757601		0.875		0.991		0.8608313961		0.9604		0.9770337		0.710026936		0.0535904179		0.0717728811		0.0717728811		0.906		0.993		0.602		0		0		0.0131481811		0		1.2		1.1204819277		1.1801946233						1.4619883041				2.3529411765						5.4587688196				950		0.946		0.638		0.600		0.930		0.710		0.560		0.750		0.750		0.400		0.054		0.072		0.072

																																																																																																																												Atmos		Tel		2dF		2dF		2dF		2dF		2dF		2dF		2dF		2dF		Total		Total		Total		Total

																																																																																																																												1.2AM				seeing 1.5		fibres		spect		gratings		gratings		gratings		gratings		ccds		2df		2df		2df		2df

																																																																																																																										l								8m		optics		low		medium		high		2nd order		TEK		low		medium		high		2nd Order

																																																																																																																																														170K

																																																																																																																										370		0.525		0.510		0.500		0.900		0.488		0.567		0.000		0.000		0.181		0.420		0.014		0.000		0.000		0.009

																																																																																																																										400		0.631		0.598		0.500		0.920		0.544		0.621		0.329		0.313		0.272		0.540		0.032		0.026		0.025		0.022

																																																																																																																										450		0.773		0.624		0.500		0.950		0.578		0.602		0.400		0.331		0.290		0.580		0.046		0.046		0.038		0.033

																																																																																																																										500		0.832		0.650		0.500		0.960		0.601		0.583		0.437		0.360		0.280		0.590		0.054		0.059		0.049		0.038

																																																																																																																										550		0.851		0.651		0.500		0.980		0.616		0.616		0.453		0.384		0.273		0.620		0.064		0.067		0.057		0.040

																																																																																																																										600		0.867		0.652		0.500		0.970		0.627		0.650		0.442		0.390		0.302		0.650		0.073		0.068		0.060		0.046

																																																																																																																										650		0.883		0.634		0.500		0.970		0.606		0.598		0.416		0.364		0.247		0.650		0.064		0.060		0.053		0.036

																																																																																																																										700		0.893		0.617		0.500		0.980		0.590		0.548		0.409		0.383		0.000		0.660		0.058		0.057		0.053		0.000

																																																																																																																										750		0.904		0.610		0.500		0.960		0.570		0.525		0.378		0.360		0.000		0.620		0.049		0.049		0.047		0.000

																																																																																																																										800		0.915		0.603		0.500		0.990		0.550		0.506		0.321		0.313		0.000		0.540		0.041		0.041		0.040		0.000

																																																																																																																										850		0.926		0.610		0.500		0.980		0.560		0.456		0.228		0.245		0.000		0.430		0.030		0.030		0.033		0.000

																																																																																																																										900		0.936		0.624		0.500		0.900		0.579		0.431		0.137		0.165		0.000		0.280		0.018		0.018		0.022		0.000

																																																																																																																										950		0.946		0.638		0.500		0.830		0.602		0.000		0.000		0.097		0.000		0.170		0.000		0.000		0.013		0.000

																																																																																																																												acquisition		fibres		optics		grating		grating		grating		grating		CCD		AAO/2dF		AAO/2dF		AAO/2dF		AAO/2dF

																																																																																																																												ratio		ratio		ratio		low/low		low/med		med/high		high/2nd		ratio		Low/low		Low/Med		med/high		high/2nd

																																																																																																																										l

																																																																																																																										370		1.200		0.711		1.198		1.058						2.091		1.786		1.931						3.816

																																																																																																																										400		1.200		0.804		1.274		1.128		1.350		1.826		1.871		1.593		2.210		2.645		3.576		3.665

																																																																																																																										450		1.200		0.874		1.285		1.246		1.264		1.828		1.860		1.500		2.518		2.555		3.695		3.761

																																																																																																																										500		1.200		0.906		1.255		1.372		1.243		1.703		2.061		1.424		2.667		2.415		3.310		4.006

																																																																																																																										550		1.200		0.929		1.209		1.218		1.167		1.650		2.066		1.323		2.170		2.080		2.939		3.682

																																																																																																																										600		1.200		0.948		1.205		1.247		1.338		1.685		1.937		1.323		2.262		2.428		3.058		3.515

																																																																																																																										650		1.200		0.969		1.245		1.454		1.545		1.826		2.542		1.354		2.850		3.028		3.579		4.982

																																																																																																																										700		1.200		0.969		1.273		1.606		1.631		1.784				1.379		3.279		3.331		3.642

																																																																																																																										750		1.200		0.990		1.308		1.620		1.620		1.804				1.452		3.654		3.654		4.069

																																																																																																																										800		1.200		0.970		1.342		1.641		1.641		1.724				1.556		3.987		3.987		4.188

																																																																																																																										850		1.200		0.980		1.303		1.602		1.602		1.734				1.744		4.279		4.279		4.633

																																																																																																																										900		1.200		1.067		1.242		1.531		1.531		1.541				2.179		5.301		5.301		5.337

																																																																																																																										950		1.200		1.120		1.180						1.462				2.353						5.459
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