BLISS: a Far-IR Spectrograph for SPICA JPL

Matt Bradford (JPL, Caltech) w/ help from many
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MIPS team: Detecting all the light at 24um and showing that these
galaxies also produce the 70 um and 160 um background
Future platforms will produce even larger source catalogs from imaging surveys
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07 F oe Herschel and SCUBA-2 will discover tens Circinus Golaxy SWs + LWS A wealth of information is available for
£ R ] to hundreds of thousands of sources in ' early-universe galaxies if we have the
imagi_ng surveys. The far-IR bac!(ground - sensitivity:
Mited FTS™ ,_op == ° galaf“es will be discovered early in the_ E « Suite of lines provides a reliable redshift template,
+ ? ] coming decade. Far-IR spectroscopy is the _ , 3 = perhaps the only method for very dusty sources.
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P o - y 3 « Fine structure and molecular lines dominate the
galaxies’ redshifts and properties. E gas cooling and measure its properties:
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grating with NTD detectors
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early sources via high-z PAHs, - Stellar type, starburst age.
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Wavelength [um] Herschel will provide an excellent local- . Far-IR lines are subject to very little
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BLISS { 75% aperture i 25% i
point-source optimized, 1.8 X safety factor.

Spectrograph Concepts and Technologies
The Ideal instrument for rapld follow-up of distant (unresolved) galaxies Is a broadband grating, operating at or near the background limlit.

BLISS Concept Z-Spec BLISS Detectors

Complete coverage from 38-430 microns A=1mm prototype. R Require ~few 1020 W Hz'2
2 beams on the sky, 5 bands working on Mauna ) 2 for photon BG limit.
in each covering the full Kea w/ BG-limited /
range. Waveguide performance 4 * & U H
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compatible with long-leg Naylor, Matsuhara, Inaml
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Echolo Gratng

T., G fabricating as designed
« High-aspect-ratio legs: Measured G value of ~10 fW / K at 60 mK
| using Johnson noise thermometry
« full 38-430 um coverage in 5 bands at R=700 a P « Moly-gold bi-layer TES, works for 60 - 100 mK.
« cross-dispersed echelles (for A<116 um)+ waveguide grating : | f | i ->e.g. adevice: T, =70 mK, G =19 fW/K -> NEP = 6e-20 W Hz"?
modules (for A>116 um) ! ¥ ki Noise measurements underway
« 4200 superconducting bolometers cooled to 50 mK with 1] q « 46-19 W Hz-"2 NEP measured with 220 mK TES
magnetic refrigerator Confirms G-dependence, extrapolates to 6e-20 W Hz "2 for 70 mK
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« two beams on the sky, modulated by cold chopper Frequency (GHz) Time constants OK for BLISS (sub 100 ms w/ feedback)

416 mm

Entrance Sit Colimating Miror




