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Distant Galaxies in the Hubble Ultra Deep Field
Hubble Space Telescope * Advanced Camera for Surveys

NASA, ESA, R. Bouwens and G IHingworth {University of California, Santa Cruz) 5TSn::.I-l'-"H{}i:IE-1iTr
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Wilkinson Microwave Anisotropy Probe
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Photos courtesy NASA/WMAP
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Estimated Instrument Performance Goals

Telescope 1.5 m (proj. aperture) aplanatic; shared focal plane; system emissivity 1%
Viewing direction offset 85” from spin axis; Field of View 8"
Instrument LFI HFI
Center Freq. (GHz) 30 | 44 70 100 | 143 | 217 | 353 | 545 | 857
Detector Technology HENMT LNA arrays Bolometer arrays
Detector Temperature ~-20 K 0.1 K
Cooling Requirements H- sorption cooler H, sorption + 4 K J-T stage + Dilution cooler i -
Y j =R TR B R
Number of Unpol. 0 0 0 0 4 4 4 4 4
Detectors J t I(
Aassraline: ' T e am el i = 1% Q < Q Q n n %
ANUMINUTL UL Lincal I_\ - AL 1= o o o o v u
Polarised Detectors Looking back to the down of fime
Angular Resolution 33 24 14 5 7.1 5 5 5 5 |eeannrd i fii |
(FWHDMI., arcmin)
Bandwidth (GHz) 6 8.8 14 33 47 72 116 180 283
Average 5‘[.-]’1" per 2.0 2.7 4.7 25 22 48 14.7 147 6700
pixel”
Average AT/Tyg per 2.8 3.9 6.7 4.0 4.2 9.8 29.8
pixel’
) Sensitivity (10) to intensity (Stokes I) fluctuations observed on the sky, in thermodynamic temperature {xlo'ﬁy units, relative to the
average temperature of the CMB (2.73 K), achievable after two sky surveys (14 months).
A pixel is a square whose side is the FWHM extent of the beam.
T Sensitivity (1a) to polarised intensity (Stokes U and Q) fluctuations observed on the sky, in thermodynamic temperature (xll}‘ﬂ]
units, relative to the average temperature of the CMB (2.73 K), achievable after two sky surveys (14 months).

Pl_ld_ NCK Table lact updated Feb. 2004 cﬁs@nm:rc
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Data Information

Particles: 002097152
Snapshot: 0

Time: 0.057113
CameraPos:{ 0.00, 0.00, 8.00)
FPS:1.81
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Comparison of main ULs in the world China Darkmatter EXperiment (CDEX)

i+ (nit: . J.P. Cheng, Z. Deng, D. Han, K.J. Kang, ¥.J. Li, Y.L. Li, Y. Wang,
i QF. Wu, Q. Yue, Y.6. Yang, Z. Zhang
] (Tsinghua University, THU)
1 K.X. Jing, C.J. Tang, Z.Y. Tang, H.Y. Xing, C. W. Yang, J.J. Zhu
10 : (Sichuan Uﬁiver‘sify, ScU) ;
] XQ. Li,Y. Xu, CX. Yu
] (Nankai Univeristy, NKU)
- 4 K.J. Dong, X.C. Ruan, Z.Y. Zhou
% 0-10m Ig:'-ea 2450m (China Institute of Afgmic Energy, CIAE)
; L Canfranc J. L
: I8 Spain 2800m (Institute of Hign Energy Physics, THEP)
‘_f ' 2700m Boulby 3500 Y.H. Chen, B.M. Shen, J.M. Wang, 5.Y. Wu, X.H. Zeng
§ 'y Kamioka " 3500m m (Ertan Hydr‘opower‘ Development Company EHDC)
- Japan ::cﬁa Italy A500m 5 C. Lee
: g:ﬂg:n BgiE 7500m (Nationd niversity, NTHU)
1'»".3 . Tunnel Russia 4800m 000m gg;’: ? SK K'm
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Large Hadron Collider
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Saul Perlmutter

Nobel Prize 2011: "for the c[zsco'veiy of the acce[eratmg eygpcmszon |
of the Universe through observations of distant supernovae”
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Scale of the Universe
Relative to Today's Scale
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S. -C. Leung, M. —C. Chu, and L. -M. Lin, Phys. Rev. D 84, 107301 (2011).
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