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US proposed instrument(s) Scientific objectives
e NASA called for proposal to study a full US-led SPICA instrument (NRA ROSES 2009). - Birth & euofutlorlof galaxies
e Selected 3 proposals - Formation«& evolution of dests |n early umverse
BLISS for SPICA: Sensitive Far-IR Spectroscopy Reveals the Cosmic History - Full understaniding*of preto- planetary objects
. . :.o ‘ - . . - 5
of G.aIaX|es and Organic Elements Speetroscoplc deervatlons of falnf objects found
Pl. Charles(Matt) Bradford (Caltech/JPL) by broad band |ma.g|ng slirveys W|th Herschel

u-Spec: A Revolutionary Far Infrared Spectroscopic Capability for SPICA
Pl: Samuel(Harvey) Moseley (NASA/GSFC)
WISPIR: Wide-field Imaging SPectrograph for the InfraRed

Co-Pl: Lee Mundy (University of Maryland) and Dominic Benford (NASA/GSFC)

e FIR/sub-mm spectrometers with dispersion elements
e Super-conducting detectors with ultra-high sensitivity
e Optimized for spectral line detection of point source, complementary with SAFARI (imaging FT)

e Aug 2010: The US Decadal Survey (astro2010) committee strongly recommends

C L Herschel SPIRE HERMES'S "
US partICIPatlon to SPICA >2€;?)(.(:)O_69alaxi.es in 20 s_q..degu;\g)egr.
e Sep 2010: Final study reports, discussing about implementation of the US instrument. e et e I
BLISS overview BLISS senS|t|V|ty
BLISS (The Background Limited Infrared Submillimeter Spectrograph) 107 ~ FarlR-mmlLineSensitvity =~ 3 < BLISS can detect
: Sensitive Far-IR Spectroscopy Reveals the Cosmic History of Galaxies - il on Sy 1 spectral features by

Herschel

dusts in galaxies
at z=06!

and Organic Elements

e BLISS is a 38-433 um grating spectrometer (R=700)
Fills gap between JWST / SPICA-MIR and ALMA with comparable sensitivity.
e The BLISS grating architecture provides maximum sensitivity.
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§P|izer . * High sensitivity of

BLISS-SPICA is the only way to study a meaningful sample of the tens of thousands =\, . 9‘; . "'I. E B_LISS Is owing to
of high-redshift galaxies and protoplanetary systems now being discovered with e VAN SPICA / SA :"'u.h'r Requn‘ement 1 high sensitivity of
Herschel and other imaging systems. - e o —in, | 1 superconducting
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e BLISS is compact, low mass, and has simple interfaces. TES bolometer and

Only moving part is a chopping mirror. E "®; ‘& e, ) CoAT new technology of
Cold mass less than 30 kg, size 45x40x40 cm, bolts to 4.5 K instrument bench and ’ R . ——®_ wave-guide grating
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rejects heat to SPICA 1.7 K cold finger. - T t t
e BLISS uses TES bolometer arrays with a now-standard SQUID multiplexer. - \MM;&-- = . SPECTomELEt:
Systems issues proven in several scientific instruments. . e (Gu=315m)_ - o
Clear path to achieving the uniquely sensitive bolometers required for BLISS. Wavelength [sm] Goal
BLISS technology WISPIR overview
* Detector (TRL 4-6) WISPIR: Wide-field Imaging Spectrometer for the InfraRed sensitivity
Caltech/JPL TES bolometers, BICEP2, SPIDER o _ ,
MoCu (Tc=65mK) + Ti (Tc=450mK) e Objectives: high-z galaxies
NEP < 1x10-19 W/ Hz & molecular lines in local universe 10 S —
e Readout (TRL 6) ® Imag|ng FT SpeCtrometer ?\g \U\\\\\ L//\Sﬁ/}_i//\j/
NIST SQUID Time-Domain 32ch MUX (left) ® 35-210um (3 bands), R=1000-6000 S 10 1] Bt
512 pixels TES for CMB pol (right) ® GSFC TES bolometer & SQUID MUX F SR
® NEP~4X1 0-2() W/ J‘ HZ ‘é - Spitzer/IRS Herschel/PACS
e Spectrometer e 50mK/300mK tandem cooler (ASTRO-H) 5 [— sPcAavEPR
38-433Mm 5 bands. R=700 N o ceiving S o High sensitivity with slit+grism ;a’ ///
diffraction-limited single beam - _ " e Improvement of SAFARI o / —_—
<120um: Cross-disperser b ' Mach-Zender FTS 7 === - / SPICA/WISPIR =
+ Echelle grating spectrometer, ¢ =~ B (COBE/FIRAS) e SE 10" - s
Spitzer(TRL 9) Z.Spec result Slit + grism 1 - |
>120um : Waveguide grating example e Reduction of photon noise TR - | .
spectrometer, Z-Spec(TRL 6) o parahlpaes o ory high sensitivit 10 O e 1000
U-Spec overview u-Spec technology
u-Spec: A revolutionary Far Infrared Spectroscopic Capability for SPICA o New technologies -
e Objectives: similar to BLISS MW(RF) microstrip delay-line spectrometer r ;;q';.__:jf“:vj’\:f\;fim?i -
Very high redshift objects (out to z~10) o RF filter bank [T ,,,, o
H,O, O, molecular lines in ISM sensitivity MKIDs, NEP~1x10-20 W/4 Hz A B S | S
L e e HEMT amplifier, 3-6GHz readout Y e =
e Ultra-high sensitivity & high resolution 8 — specifications ok sl
with compact system = FIFI- LS/SOFIA . _ | T
e Novel technologies s CASIMIR] Line sensitivity (50, 1h) | 1x10-21 Wm-2 ., - ot 1] &
A = 250—700um . \Acs : /h I HIH’“ Resolving power (R=AAL) | 1500 20rsivarber e
k= ErScne ersche
Micro-strip delay-line spectrometer = 1078 e Spectral coverage 250-700 pum
(R~1500) \2 Number of beams 1-7 TBD, Diffraction Itd.
MKID (Microwave Kinetic Inductance), £ = Detector format ~4000
several times higher sensitivity than TES @ e AL — Detector sensitivity 1x1020 W/{ Hz
Ultra compact spectrometer module &/ ociSPItA gt Detector technology MKID
fabricated on a ~100mm(!) Si-wafer 1021 “ p_/ — petecto o
Spectrometer Delay line spectrometer Proto-type delay-line
3 -22
e 50mK ADR / 300mK °He tandem cooler 107305 300 1300 Cooler <300mK TBD

system (ASTRO-H) Wavelength (pm)




