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SPTpol is the current camera
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SPTpol fields: Deep & Survey
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SPT-SZ

Entire survey,
2500 deg?

Deep Field
First year,
100 deg?
Survey Field

NThree years,
500 deg?

Same as BICEP



Outline
e South Pole Telescope, SPTpol

« 100 degz

- EE (arXiv:1411.1042)

- BB (arXiv:1503.02315)

- Lensing Cross (arXiv:1412.4760)

- Lensing Power Spectrum (arXiv:1412.4760)

500 degz? Plans



[4e+1) €, /(2m)]"/® [uK]

CMB Polarization

100.00 E

Temperature

10.00 £
1.00
0.10f

0.01F

E-mode polarization




Dec (J2000)

51° t

-54°

-2l

-60°

100 Deg? Deep Field (2012,13)

t'f-*"' ‘* a!

-~t"*' m

.‘:‘l

+16uK"'“ g Yo kA

"1;3?,!3 i ol

iﬁf ,.,ﬂr !

Dec (J2000)

‘ " fl

;i¥IJ+Q—|— +Q 400

RA (J2000)

-Q

=31°

-54°

-57°

LN
lf' :ﬁ:.';{;?
+16y I@" MUK

RA (J2000)




Dec (J2000)

-al1”

-54°

-2l

-60°

100 Deg? Deep Field (2012,13)

Oh 23h

RA (J2000)

Dec (J2000)

-51°

-54°

-57°

-60°

>

(J2000)




R
M//ﬁ/ ///KV?W/VVWWV?WWV??W/V////
NN NN RN NN NN N NN NN NN NN O N NN NN NN NN

P Y,
SIS IIII TSI TSS ST TSI STS ST

SIS LSS LSS S S S S S
Ay

EE A A A A A A A R A A A T A A A

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

AR R . A AR AR R
AN R RN
R R
T T N T R T
vivv:vvm\w* PPN
\“\ \ﬂ\\ LSS \\Kﬂ“\&iﬂ\\\ﬂ
SO SLSS SIS S A

N N N N N N N N N S S N S N S N N S S N S N NN
NN N N S N N N S S N N S N N S S N S S S S N N N N N NN
B

B T T e T T T T e T T T

PP A AP U S A A A A A T A A T
LSS S S S S S S SSSSSSSSSSSSSSSSSS,
LSS
PN




Dec (J2000)

"'l
LJ

51 _‘A‘QQ

'0 N -ll-'*- - .‘. 7 r‘ p
25|  BaAeSLATes /t\’“
........... A g 5 ‘.(5,,;? 3 S AR LY
— - ——— - b (AT L S m e AN
-"--"-:ii ikji EEREREREEEY 8 ‘_;i’}h*\ ""}}“’{3’
M | G TAFS AN r’,‘,
R S ————— 570 ‘-‘é.g__ AN ‘:.,"}ff..q Y.
+UNo "".bi”‘é&}'n"« >
AT -U>< }.:%.} -33‘}‘.3;}5-’-:?;1:
o A T AT
e o B S LR ol 1) U E'r}:-.-*'.a{;'-”!.f?--'-ﬁ?.'.ﬂ-
K_ .i }-;‘,‘—'"1‘,'$-‘ tl.‘ ¥ L Ib -. ‘ - ». +
1 L 03\ PO S AT {‘1 3 RA (j2000)
2R b &ﬂ r;:..zb:_- PR LR
= ‘ &t\' “: 1"" f.'j 1111:::-‘?}" e R e N
" “' i" g Y ey M —_——-i 1 — 1 : : i
DRSS (N Y il ===
.;1-.-_- o g".-!_:-f_.. ,,..1{‘:':':4-' —= === . i — i
sel  SEY &1.,“-— oe ===
' T .7}5"-&:'-?':?:‘:.‘-3‘-. J do= e =
S
AR B TR R = L — |
: A2 “‘ﬁi‘-*- Ry ‘r::f,"w = || =
57° '."..f,‘ o) "':-.‘".‘,'__ yuavey — :i R i
Q AT st =] — =
i’:..‘;» -}} l‘ld 58 (G bl o o o=
+Q—|_+Q"'.r;.'l-.:}'-,"?*.«.E'Giﬁ == =
60° Q hiﬁ("“.:‘fnaiv. .1 — :I.I —= st

RA (J2000)



Dec (j2000)

-51°

-54°

-27*

-60°

100 Deg? Deep Field (2012,13)

RA (J2000)

Dec (J2000)

-51°

-54°

= A

-60°

23h

E-difference (noise)

+16pK

RA (J2000)




E-Mode Spectrum
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Outline
e South Pole Telescope, SPTpol

« 100 degz

- EE (arXiv:1411.1042)

- BB (arXiv:1503.02315)

- Lensing Cross (arXiv:1412.4760)

- Lensing Power Spectrum (arXiv:1412.4760)

500 degz? Plans
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Gravitational Lensing of the CMB

ESA



lensing distorts E-mode
to B-mode polarization

Large-Scale
Structure
Lenses the CMB

graphic from ESA Website



Lensing the Polarization of
the CMB
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SPTpol 100 deg? B Modes
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e South Pole Telescope, SPTpol

« 100 degz
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DEC (J2000)

Detection of B-mode Polarization in the Cosmic Microwave Background
with Data from the South Pole Telescope
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E-modes from
SPTpol
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d-modes from
Herschel /SPIRE

Hanson, et al.
arXiv: 1307.5830

2013

RA (J2000)

Synthesized lensing
B-mode template.
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Outline
* South Pole Telescope, SPTpol

* 100 degz

- EE (arXiv:1411.1042)

- BB (arXiv:1503.02315)

- Lensing Cross (arXiv:1412.4760)

- Lensing Power Spectrum (arXiv:1412.4760)

* 500 degz Plans



Gravitational Lensing of CMB

X(0) = X(B+ Vo(h)
N N

Observed T, Q, or U Projected Lensing Potential

Unobservable “true” T, Q, or U

Hu & Okamoto 2002



Estimate of Lensing Potential

SXY _ / POWYY Xy Vi,

V/

T, E,orB

The estimated lensing potential is a weighted average
of a product of T, E, or B modes

Hu & Okamoto 2002
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All smoothed with ~1deg Gaussian to show only S/N>1 modes

Story et. al. arXiv:1412.4760



DEC (J2000)

-51°

-57°

-60°

Unlensed and Reconstructed

sim imput ~ sitm reconstructed (unlensed)
K .

-51° -51°

=} =%

S =]

S S

= -54° = -54°

O O

A A
57° _57°
-60° -60°

23h Oh 23h Oh 23h
RA (J2000) RA (J2000) RA (J2000)

Reconstruction with no Input
(Noise/Error estimate)

Story et. al. arXiv:1412.4760



SPTpoI Lensmg Power Spectrum
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Why higher than before? We use off-diagonal elements.
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Story et. al. arXiv:1412.4760
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SPTpol fields: Deep & Survey
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Entire survey,
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Deep Field
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Same as BICEP



500 Deg? Survey Field (2013)

150 GHz Stokes Q Map, smoothed by 8 arcmin FWHM Gaussian.

First year data: 2 years remaining.




500 deg® E-Mode 2D Spectrum
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BICEP2: B signal
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Eventual Delensing
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Thank You



500 Deg? Survey Field (2013)

150 GHz Stokes Q Map, smoothed by 8 arcmin FWHM Gaussian.

First year data: 2 years remaining.
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Old SPT Noise Numbers

Focal Plane NET (uK s™0.5)
Freg(GHz) 95 150 220 Total

SPT-SZ 60 24.2 115 22.0
SPTpol 30 14.7  --- 13.2
SPT-3G 7.2 4.5 7.5 3.4

BICEP2 was 17 uK rtsec in temp



Main Fields Summer Sources Aux
Deep Field
ra23h30dec-55 fash30dec-53
143.8 days 31.4 days
rcw38
150 GHZ 7.7T 8.70 9-0U UK*arcmin 50.1 dayS calsource
90 GHz 14.0T 17.9Q 19.6U uK*arcmin 43.1 days
2012-Mar
2012-Feb to 2012-Nov 2013-Mar
2013-Mar to 2013-Apr
ra23hdec-35
16.6 days
29.8, 60.6
2014-Jan
S Field ralhdgc-35 e Inod
10.8 days matba elno
urvey rie 26.9, 55){5 28.2 days 12.1 days
raOhdec-57.5
229.4 days ra3hdec-35
6.9 days
28.9, 54.9 .
noise
150 GHzT: 9T 12Q 13U uK*arcmin T B s L G
90 GHz T: 19T 27Q 29U uK*arcmin 29.8, 54.9 cena
17.8 days
ra3hdec-25 olcal
11.1 days 10.3 days
2013-May to 2013-Nov 29.7,47.8 VEnus
2014-Mar to today —HReeR—
373.2 86.6 100.7 77.1

Total: 637.6 days out of 998.7 deployed. (63.8% used)
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