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13.7 billion years
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FIBRE

gl NASA/GSFC, IAS-Paris, Caltech
= FIBRE (P.l. Dominic Benford) uses 1x8
TES arrays and multiplexers

= First Astronomical observations with

multiplexed Transition Edge Sensors -
=S - rf
= Observing run at CSO yielded images at | l : S
5 wavelengths near 350um, | %/ | |
J = \\ bi ',
(‘ Venus @ 354pm '_r‘i il
L (dual beam) fj
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G34.3 @ 354um
(deconvolved)
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Two 8x16 detector arrays with a
dime for scale.
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Detector Array Overview

Detector system for GISMO is a
superconducting transition edge
sensor (TES) bolometer array and
readout electronics

Made at NASA/GSFC; 128 pixels,
close-packed 8x16 for 2'x4’ image
(nearly beam sampled)

Operating wavelength of 2.0mm
(beam 177)

Read out by a super-conducting
quantum interference device
(SQUID) amplifier, produced at
NIST/Boulder
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Goddard-IRAM Superconducting
2-Millimeter Observer (GISMO)

Backshort
under Grid
(BUG)

TES detector
array design
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, GISMO 2mm Camera
Requirements

Sky parameters for Pico Veleta

Average winter atmosphere:

150 GHz: sky emissivity 0.1, sky noise 9x10°Y” W/+/Hz
NEFD: 7 mJy/sqrt(Hz)

250 GHz: sky emissivity 0.2 sky noise 2.2x1071¢ W/+/Hz
NEFD: 20 m)y/sqrt(Hz)

Average summer atmosphere:

150 GHz: sky emissivity 0.2, sky noise 1.6x107'® W/+/Hz
NEFD: 12 mJ)y/sqrt(Hz)

250 GHz: sky emissivity 0.4 sky noise 4.0x1071¢ W/+/Hz
NEFD: 46 mJy/sqrt(Hz)

Typical winter- and summer sky background at Pico Veleta for a A/D sampling
array with 20% bandwidth, observing in on-off mode at 50 degrees elevation.
The following efficiencies were assumed:

Optical throughput 0.5; detector 0.8;
telescope efficiencies are from the 30m users manual.
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GISMO 2mm Camera
Science
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A GISMO 2mm Camera
Science
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GISMO 2mm Camera
Science
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GISMO 2mm Camera

Science

N(>S) versus flux. The

data points are from
SCUBA (Borys

et al., 2003), and

| | | green: 1.25mm SEST

10.00 DO (Franceschini et al.,

1998)
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GISMO 2mm Camera

0.010

Science

0.100

GISMO 50 sensitivity
at 4hr integration

o

The plot demonstrates
that one serendipitous
source will be detected
during this segment of
integration time with the
probability of one in
three that the source is at
z>6.

With a > 25% probability
that z > 6.42, this
translates to the
prediction that every 15
hours we will detect a
galaxy that is farther
away than the current
redshift record for
quasars

Cumulative redshift

dependent N(>S) @ 2 mm
for GISMO instantaneous
sky coverage versus flux
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B Lab Tests

"B (V) Curve 30 - Col 0 - DAC_UP
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3 Lab Tests

Differential Power vs. Stimulator Temperature Stimulator Temp vs Detected Power

Differential Power [W]
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= Bi-coated detectors detect blackbody radiation from stimulator
= Radiometric measurement helps model detector response/filter properties



J. Staguhn - CCAT Status Meeting, U of Waterloo, Ontario, July 18, 2007

g

s

O LD M BT T LTS
TEmmemoAmeTes

—;
e







Y2z X\ GISMOID

1. Load Scan(s)|
Array PA =

TP = O e e e e

2, Select Scan

" ¢ Negative Signal

Frame Averaging:
None

o N_frames =

» Per Chop
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3. Inspect Data
Raw:

Aninate Franes
Show Mean Frame | Bad Pix |

i

Show Sigma Frame Bad Pix |

||'||'r|‘||m-§|l||"||||||'||'|

60 30 V] =30 -60
Arc Seconds

R.A 04 43 23.24 Dec +36 07 57.5

Show Frane[*,* k] |

Plot Frame Means | Opvicns
7 - : - ' Center:

Plot Pixelli j,*1| Ginic
—0.00306426( - 0.00578016

Plot Astrometry | Dotlions |
Display Rar - {
T fipply Astrometry Settings: Color Table |

Proce: $
’ H Save Window |

Animate Image | Citlons 42 Apply  MING [D.000  MAX(x) |D.000
COELTn (asec) [i44,00 — |i14.000 I 1 Reverse Naysmyth Save FITS |

4% ApplY HIN(y) |0.000  MAX(u) |D.000

Show Frame Mean FITG

CRPI¥n (pixels) |4.500 8,500

ApplY  MIN(z) |D,000 MAX(z) |D.000
Rotator angle (deg) |D,000
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Problng the Evolutlon of Galax1es‘V1a
Souree Counts at: 2 mm wavelength

»

Integral Source Counts

: Deep Survey

B Wide Survey
-6

+ Deep Survey

dN/dS-S%3 [Number Jy'- / FOV|

2 + Wide Survey \ 7] C Lagache model
I aF .
4 7 £ | BY 0 e Dwek model ]
]
Yy R o

Log é(Jy) Log é(Jy)

The blind s su y Timits for the integgal (left) and dlfferentlal (right)g alaxy number

LOUNLS. show SMO can effectwely discriminate between two models of galaxy
evolution show acre Lagache et al., 2004,.and Dwek, priv. comm.)’



. Identification”and Characterlzatlon of “ii
Submllllme_ter GaIaX|es at the the nghest
W% Redshiffs;™ 3. i,
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i lmm—deteg.é'd spurces without ragio counterparts are.hkely ve
- . d candidates ‘Bertoldl et al. ApJ submltted)




Seareh for ngh Redshlft Galaxy C1usters
Tracmg.the Primordial Dlstrrbutlon of
Masswe Dark Matter Halos

-

. Rare lumlnous high redshift quasars prov1de a poﬁverful probe of
structure formation and b1asmg in the early umverse as they can be
- found out ta the. largest distances = 3 ¢'. ' :
- +»*The formatlon of elliptical galaxies and m‘asswe bulges is
| accompanled by an, early QSO Qhase (e i Kauffmann & Haehnelt :
'« 2000), hnkmg hlgh—z quasars to early formatlon of massive galax1es '
‘o At high redshifts, luminous quasars are expected to reside W1th1n >
some of the most massive. ha,los at those epochs s Hence thew are - P
- found near high peaks (4 5 Gor more) of the large scale density field :
. (e.g. Efstathiou & Rees 1988ﬁ\1usser & Sllk 1993) that collapsed |

' sufﬁmenﬂ early . s .




"GISM@’s Primary Sgiénce

e ST b e Lilly-Madau Diagramm
- F ” +
= 'Galaxy formatlon .
-, feedback,. S
environment - 3

" = Cofrelation between. ™
mass of bulges hd
“central black hole &

« . m Star formatlon hls’tory

15x

L Complement eX|st|ng »
-surveys and prowde
" Target Lists for e i

NGST Herschel, W - -
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Problng the Star Formatlon Rates 1n.H1gh-

e iy ¥ T Lyo Galax1es -
_ i .
* Aggong the known kinds of hlgl’fredshlft ; s LR A o :
- galaxies, Lyman- aEmltters'(LAEs) AlCam v~ Bl B s g L IR
5 ubiquitous (e.g. Fynbo et al. 2001 &K odaira T B

et al. 2003) and poor in nuclear activity (e.g. - . -" Bl o
Malhotra et al. 2003, Wang et al. 2004).. - o PR
- » they possefss impressive line equlvalent PR s B (o +
widths (EWs >240A are observad; -
Malhotra & ﬁhqads 2002), ), indicating that - ol 222
they are young galaxies undergomgastrong £ STt e e
burstofstar.formatlon - = & 5 Rt .
" ¢ The Lya lirie; however, is a poor indicatar - s ety RS ER T |
of star formation rate (SFR) asitis’ - e el et e s g

susceptible to;both scattenng by neutral . 1 * B ey
hydrogen and absorption ) dust and #-

)
. — -

therefore uncertain corrections haye to’ be ; : 4 . Subaru Deep Fleld prov1 des 4
o applied to. denve €8, global star form.on oy candldate LAEs fa GISMO {from
LIaes. . iy ’ el 7 2 f, -~ - - the SDF Project @'Slte

N T R - . i " http://step.mtk.r‘lao‘.g\é.jp/sdf/project/)






