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Performance ModelingPerformance Modeling

 DoubleDouble--pass VPHGspass VPHGs
 Limits of  the modelingLimits of  the modeling
 Transmission ModeTransmission Mode
 Reflection ModeReflection Mode Reflection ModeReflection Mode

 SNRSNR
 Emission line / Surface BrightnessEmission line / Surface Brightness
 Continuum / Point sourceContinuum / Point source
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DoubleDouble--Pass VHPGsPass VHPGs

 Bragg's Condition Bragg's Condition 
 Kogelnik EfficiencyKogelnik Efficiency

 Polarization SPolarization S
 “Thick”  gratings“Thick”  gratings
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 “Thick”  gratings“Thick”  gratings
 Weak gratingsWeak gratings
 Unslanted gratingsUnslanted gratings



DoubleDouble--Pass VHPGsPass VHPGs

 Grating in transmission modeGrating in transmission mode

Grating thickness  = 7.22 μm
Refractive Index   = 1.50
Grating strength    = 0.033
Line frequency = 1960 lines/mm
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Line frequency = 1960 lines/mm
Bragg angle           = 30o

Bragg wavelength = 510 nm
Efficiency              = 0.9995 

Δλ                          = 101.95 nm
Δθ = 9.11o

Q                            = 62           
ΔnREF = 0.042
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Line frequency = 1960 lines/mm
Bragg angle           = 30o

Bragg wavelength = 510 nm
Efficiency              = 0.9995 

Δλ                          = 101.95 nm
Δθ = 9.11o
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ΔnREF = 0.042



DoubleDouble--Pass VHPGsPass VHPGs

 Grating in transmission modeGrating in transmission mode

Grating thickness  = 7.22 μm
Refractive Index   = 1.50
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Line frequency = 1960 lines/mm
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Line frequency = 1960 lines/mm
Bragg angle           = 30o

Bragg wavelength = 510 nm
Efficiency              = 0.9995 

Δλ                          = 101.95 nm
Δθ = 9.11o

Q                            = 62           
ΔnREF = 0.0005



SignalSignal--toto--Noise RatioNoise Ratio

 LL33CCD x CCDCCD x CCD
Classic CCD
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L3CCD



SNR calcs.SNR calcs.
EmissionEmission--line / Surface Brightnessline / Surface Brightness
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SNR calcs.SNR calcs.
Continuum / Point Source (Mags)Continuum / Point Source (Mags)
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Modelled Observational ScenarioModelled Observational Scenario

nZ

TInt TRead

a Z-frame

nSweep
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Texp = TInt . nSweep Tobs = (TInt + Tread).(nSweep . nZ) 

Note:
• TInt ~ 10*Tread to reduce duty cycle losses to acceptable level
• For PC: Saturation for flux rate > 0.1 cnts/TInt

Minimize Tint & Tread Maximize nSweep



SNR as f(nSNR as f(nZZ))

N
nSweep(L3) = nSweep(CCD)
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nSweep(L3) = Max

nSweep(CCD) = 2



SNRSNR as f(nas f(nZZ) for:) for:
nnSweepSweep(L(L33) = Max & n) = Max & nSweepSweep(CCD) = (CCD) = 22

“Real” situation!
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