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THE SOUTH POLE TELESCOPE

» 10-m submm-quality wavelength telescope

» 90,150, 220 GHz

» 1.6, 1.2, 1.0 arcmin resolution

» 2007: SPT-SZ
» 960 detectors
» 90,150, 220 GHz
» 2012: SPTpol
» 1600 detectors
» 90, 150 GHz
» +polarization
» 2017: SPT-3G
» ~16,200 detectors
» 90, 150, 220 GHz

» +polarization
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BREADTH OF SPT RESULTS (>130 SCIENCE PUBLICATIONS)

b Power spectra and cosmological parameters

b First detection of lensing B-mode polarization; demonstration of
delensing for improved constraints on inflationary tensor-to-scalar ratio

b power spectra; cross-correlations; cluster-lensing mass calibration

3 Diffuse kinematic and thermal SZ effect constraints:
bispectrum, pairwise kSZ, patchy reionization

3 First SZ discovery clusters, Submillimeter
Galaxies

cluster catalog and cosmology

b Discovered
population of lensed dusty star forming galaxies

> mm-wave phenomena (GRBs, FRBs),
mJy-level monitoring of 1000s of blazars, AGNs

» Participating in the

Publications: pole.uchicago.edu
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SPT-3G 1500 deg? survey will be
~10x deeper than SPT-SZ

—— SPT-3G/BA Overlaps BICEP Array, to optimize
SPT-3G extended

BICEP2 - inflationary constraints from CMB
| delensing

Obs. Area 95 GHz 150 220
(uK- (uK- (uK-

2
LS | R arcmin) arcmin) arcmin)

SPTpol- ]

2012-16| 2700
(projected)
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SPT-3G
1500 deg2

1 week of obs.

R : % Y
e »
¥ g

',&"« RS
o

e

‘

*% .Plaan

r
-




livetime fraction

::.,- ". y '. . :-.'f- eI
.o SR L
L 4 ,"l"v' .| ®

.‘ _‘:...- ._ ‘ 2
s gAY 'mv'w "s“-‘ vu’*p’: ,g.‘,f %5'1..-35 v Fin s,.,,u

5
. “«

a"'"‘ 2 \\a‘.’ ..... oS ANE A ‘a. Yh ) w.."v R \.‘.'.'.k IR, X N*‘m*..'.\ XTI, n.u. a'cw\"‘b\h'b‘h AR Mv«.-.'nmv'-u-\ -.~ PFd

»
2
=
—
L
pd

cumulative map
depth [uK arcmin]

Apr 2019 May 2019 Jul 2019 Aug 2019 Oct 2019 Dec 2019

Freq. (GHz) 95 150

arosemson | 77| 62| 23

A. Anderson, W. Quan RAHLIN | CMB | FNAL USERS 2020 | 2020 AUG 11




SPT-3G 90 GHz: 50-Day Coadd

TT (nb) coadd fft
QQ (nb) coadd fft
UU (nb) coadd fft
TT Noise
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Frequency cross spectra are consistent with the same underlying cosmology (PTE = 0.61);
minimal foreground contamination and systematics
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Improve S/N of CMB power spectra by factors of > ~10 at £ > 2500 over current constraints
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——  Planck 2018

Planck —» SPT-3G

SPT-3G TT,TE,EE+T-prior

Planck 2018+SPT-3G TT,TE,EE+T-prior —— SPT-3G TT,TE,EE+T-prior+¢¢
—— Planck 2018+SPT-3G TT,TE,EE+T-prior+¢¢
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Abazajian & Heeck, arXiv:1908.03286

K. Aylor, S. Bocquet
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SPT-3G mass limit

SPT-3G =
e will be ~1014 Mg,
O ACT 2017
¢ Planck 2015

~3x lower than
SPT-SZ survey

Deep 3-band

1.0 15 2 . data enables
Redshift

check of

astrophysical
confusion

Atz > 1: Nearly
1000 clusters!

00 05 1.0 1.5 2.0 2.5kttt
Redshift clusters?
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Current (BK15)
o(r) = 0.02

V. Buza & K. Wu

BICEP Array; No delensing

| o(r) =

2019 2020 2021 2022
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2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
>2027

Stage 2

1000's
detectors

Stage 3
10,000’s
detectors

BICEP3

BICEP3
& BICEP

Array

South Pole Obs

10m+5x0.5m
52,000 detectors

Simons ADV-ACT
Array
(3x PB)

v

Simons Obs

6m+ 3 x0.4m
60,000 detectors

Stage 4 500,000 detectors: CMB-54 Start operations 14



SP-TMA: SOUTH POLE THREE MIRROR ANASTIGMAT

» Degree B-modes and arc minute resolution
with extremely high throughput.

» 5-meter Three Mirror Anastigmat (TMA) telescope design:
» 75 deg? field of view
» 424k/136k/63k FA pixels at A=1/2/3mm
» Monolithic mirrors (low scattering)

» Boresight rotation for polarization systematics

80% Strehl contours

3.5 m diameter

focal plane
Ey
3
e Now working to fully
p design and prototype,
‘fi targeting 2024
deployment
x field angle (deg) Padin, Applied Optics, 57, 9, 2314 2018
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