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SPIDER
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Systematlcs /foregrounds control
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Synchrotron emission monitor
Dust emission monitor

High S/N foreground measurements in all

bands

LTD-11, Tokyo, Japan



SPIDER specifications
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Resolution 1 degree at 90GHz
Sky coverage 50%, constant EL scans
Balloon flight 20+ dayj{ iﬁslltlrf;;zed from

Bands 40,92,145,220 GHz

(6 separate telescopes/windows)

# of detectors

1856

Cryogenics

LHe Dewar+He3 fridge

Schedule

Fall 2009: test flight
December 2009: LDB flight
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Antenna-Coupled TES polarimeter
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Device Pictures
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SPIDER Sensitivity Calculation
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SPIDER Focal Plane

Observing Beam Number of Single-Detector | Instrument
Band Bandwidth | FWHM Spatial Number of Sensitivity Sensitivity
(GHz) (GHz) (arcmin) | Pixels Detectors | (pKewmp s/2) | (uKcoup s/2)

40 10 145 32 64 130 16.3
84 69 128 256
92 33 63 128 256 60 3.8
100 58 128 256
145 32 40 256 512 80 3.5
220 40 26 256 512 150 6.6
Table 1: Observing bands, pixel and detector counts, and single-detector and instrument sensitivities.

The latter is obtained by dividing the single-detector sensitivity by Ng.:. A total of 1856 detectors are
distributed between the six telescopes.

Bands are chosen to minimize/subtract the foreground
contaminations from Galactic synchrotron and dust emissions.

Large number of detectors are necessary to achieve the required
sensitivity

LTD-11, Tokyo, Japan




Optical efficiency

Optical efficiency

SPIDER Sensitivity (1)
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SPIDER Sensitivity (11)

Frequency | NEPng | NEPy, | NET |t | G
OSs10Nn an (ON]w
(G Hz) 105 W ) 1018 W/\Hz) | (MKANs) | (ms) | (pW/K)
40 4.8 4.3 11 96 3.3 13
92 10.6 5.6 18 71 1.5 31
145 13.3 5.1 20 90 1.5 34
220 17.0 4.9 23 152 1.4 39

Calculated for T =5 K, h=30%, a=100

mnstrument

MUX noise negligible if RTES§O.1L\T/}/) 11, Tokyo]
-11, 1 okyo, Japan



Optical efficiency

Optical efficiency

SPIDER Sensitivity (111
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=2 K, h=40%, a=100
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Optical efficiency

Optical efficiency
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