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South Pole Telescope (SPT)

Large Aperture — Small Scales
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BICEP/Keck (BK)

Small Aperture — Large Scales
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Search for Inflationary B-Modes
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Existing Constraints from B modes (“BK18")

Declination [deg.]

dust Q signal at 95 GHz

4Right ascension [deg.]

Declination [deg.]

dust U signal at 95 GHz

'Right ascension [deg.]

Declination [deg.]

dust Q noise at 95 GHz simulation realization

; R, S ¥,
B i
R e R
.'.?‘;_"r-,,_.‘t;:’.ﬁé;,i'_i
» " ‘v‘ ]
”.

: T g
p < b, - ,
‘*‘&f‘“" iy A A
B T CRws o5 :"'b <
¥ - % - . x
o ¥ ] += |

a

Right ascension [deg.]

Declination [deg.]

dust U noise at 95 GHz simulation realization

Right ascension [deg.]

0.05

0.05

-0.05

01 BK-XX (2025)



Existing Constraints from B modes (“BK18")
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Existing Constraints from B modes (“BK18")
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Existing Constraints from B modes (“BK18")
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Lensing is now dominant source of uncertainty
over foregrounds/noise
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The South Pole Observatory (SPO)

The Pole:
High, Dry, Stable
Logistical support from NSF/USAP Q :
Year-round, 24/7 access to low-foreground Southern sky




BICEP/Keck Series of Experiments

Generation 1 Generation 2 Generation 3 Generation 4 Generation 5
BICEP1 BICEP2 Keck Array BICEP3 BICEP Array
(2006 - 2008) (2010 - 2012) (2012 - 2019) (2016 - present) (2020 - present)
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o ~100 detectors ~500 detectors ~2,500 detectors ~2,500 detectors ~25,000 detectors
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The South Pole Telescope (SPT)
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The South Pole Observatory Collaboration

Union of the SPT and
BICEP collaborations

Over 150 scientists
from 25 member
institutions!
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New BICEP/Keck
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New BICEP/Keck
Low-£€ B-mode
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8 years of Keck Array data
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Since the Last Data Release (“BK18”)
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Since the Last Data Release (“BK18”)

Stage 2
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o Significantly more data
at 95, 150, 220 GHz

« Expanded frequency
coverage: 30, 40, and
270 GHz

o Significant
improvements to data
processing and analysis
pipeline
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-0 ﬁ e SPT-3G is already producing high-fidelity maps of CMB lensing

| _: o 380 measurement of lensing spectrum from SPT-3G
polarization only!

o Upcoming SPT-3G lensing measurement using both

lensed B B —— temperature and polarization will have even higher

el 2 measurement significance (Omori, Wu, SPT-3G
050 collaboration, in prep.)
* SZZ = o Lensing reconstruction can be improved by combining
, _'0.25 = with other datasets (e.g. combining CMB k with CIB, LSS
o050 tracers)
s e Delensing successfully demonstrated on SPT-pol + BK14 data (Bk+spT

collaborations et al. 2021 [led by W.L.K. Wu])

F. Ge et al (2025)



Upcoming SPO results: “BK24”
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Upcoming SPO results: “BK24”

bins 2-6 BB
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Systematics Estimation & Mitigation

109 BICEPS 9-year T-to-P leakage residual BB estimate
: Bias on r (upper limit)
Systematics
Residual main beam T—>P leakage
e < & <2 (WIP)
(including readout crosstalk) ,
Bandpass <0.9 Ce
Polarization angles <0.05 104 !
1
Cross-polar response <0.03 :‘
Time constants WIP t
Thermal stability WIP ¥ - -BB for r = 0.005
Y Lowest order modes deprojection
! + crosstalk and wide quadrupole deprojection
0 50 100

150 200 250 300



Upcoming SPO results: “BK24”

o (r) from BB polarization
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The Future of SPO: SPT-3G+ Camera

2017: SPT-3G
~16,200 detectors
100,150,220 GHz
+Polarization

2029: SPT-3G+

~24,000 detectors
100,150 GHz
+Polarization
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Slide adapted from B. Benson (U. Chicago)



The Future of SPO: BICEP Array Receiver 4
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IR Filter Stack

CMB-S4 Optics
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M. Petroff et al. (2024)



The Future of SPO
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