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Taurus

e CMB E-Mode polarization
e Mid-latitude balloon (2026)
o Up to 50 days

e High Frequencies
o 4 bands: 150 — 350 GHz
e Large Scales
o 70% of the sky
o Simple Refractive Optics
o Degree Resolution

e Recently Funded! (NASA APRA)
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CEEe(2 + 1)/2m [uK?]

CMB E-modes and Reionization (Tau’'R'Us)
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CEER(¢ + 1)/2m [uK?]

CMB E-modes and Reionization and Neutrinos
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With CMB-S4:
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Why on a balloon? The atmosphere
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Conventional Balloon vs. Super Pressure

o L B e e L L L L
EWW._WMNmmﬁE
3o}§ 38 -
N Spider 2015 - 16 days | /
g 20;; T 13
ut | E
o ! W‘WW = \
SPB 2015 - 32 days ;
E L I
B o doy of flight -
oL M IS M SN R R ST S
0] 5 10 15 20 25 30

day of flight

Conventional: zero pressure, constant daylight, diurnal He loss
Super Pressure: pressurized, day/NIGHT cycles, fixed He quantity
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Band Beam Number | Absorbed Detector Instrument
Center | Bandwidth | FWHM of Power Sensitivity Sensitivity
(GHz) (GHz) | (arcmin) | Detectors |  (pW) | (puKewsv/s) | (pKewsy/s)
150 40 60 3024 0.9 76 1.5
220 39 40 3024 1.1 123 2.4
280 70 60 2016 1.4 220 54
350 85 50 2016 1.6 550 13.4




Taurus Detectors (NIST)
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e ~10k 100 mK TESes. Dichroic 150/220 and 280/350 GHz
e Corrugated feed horns, stacked silicon wafers
e Time-domain multiplexed readout
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Taurus Optics
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Taurus Sky Coverage: 70%
Galaxy
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High Frequencies: Separating Dust
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Projected Limits
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Thank you! (and Taurus people)
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Extra Slides -
(hindsight)




Declination

Scan-Synchronous Noise Mitigation
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. also more sky rotation and better scan strategy
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Stratospheric Balloons

Balloon Characteristics:
/' Balioon at Launch 1.12 X 10° meters® Balloon Volume 39.57 X 10" feet’
i 89.50 X 10* meters’ Ballcon Surface Area 22.19 acres
20.32 microns Skin Thickness 0.8 mil
32.20 kilometers Length of Seams 21.6 mles
40.20 kilometers Nominal Altitude 132,000 feet
3,175 kilograms Max. Payload Weight 8,000 pounds
Washington
Monument & 1 460 fi) ——————————————
169.3m tall \
(5554 1) /
120m
{ (396 1t)
204.5m
671 1)
64m
(210%)
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LHe tank

Vacuum vessel
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