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SPT-SLIM (Pete Barry’s pre-coffee break talk)
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● 12 dual polarisation sky pixels (24 
spectrometers)

● R ~ 300, 𝜈 = 120-180 GHz → ~8k KIDs
○ Low-J CO at redshift z<3

● First on-sky demonstration of multi-pixel 
superconducting mm-wave spectral 
imaging array
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SLIM band

Credit: Karto Keating



SPT-SLIM : 2 constraints that drive the design and survey choices 
Has to deploy, integrate, and take data 
in a small time window -- ~4 months!

Has to deploy, integrate, and take data 
in a small space -- in between the 
existing SPT-3G cryostat and optics
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Deployment Timeline : 2023-2024 Austal Season
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SPT-SLIM Cryostat

6



SPT-SLIM Cryostat
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3.5 hours to do 
this cycle



SPT-SLIM Cryostat
FAA Stage

GGG Stage

Titanium X 
trusses

Carbon 
Fiber 
Standoffs

Observing Efficiency: Fridge Hold Time 
relative to 3.5 hour ADR cycle 
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SPT-SLIM Cryostat

Observing Efficiency: Fridge Hold Time 
relative to 3.5 hour ADR cycle 

Testing the Deployment-batch 
Carbon Fiber Legs at Fermilab!
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Finite Element Analysis (FEA) to model the deflections 
from this thickness of standoffs

1G load horizontal load, the 

deflection is 0.116mm

The first three modes are: 

49.8Hz, 51.8 Hz, and 125.2 Hz
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Cycle takes 3.5 hours 5.5 Hours at 100mK base 
temperature

60% Observation Efficiency - good to get forecasts that Pete showed in 6 days!
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3.3 Hour Hold time - 48% efficiency
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SPT-SLIM: SPT Summertime Line Intensity Mapper

The South Pole Telescope: a 10-m off-axis gregorian 
telescope at Amundsen-Scott South Pole Station 14



SPT-SLIM: SPT Summertime Line Intensity Mapper
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SPT-SLIM will have two auxiliary mirrors to pick off the main SPT beam, while not 
disturbing the SPT-3G CMB experiment
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SPT-SLIM: SPT Summertime Line Intensity Mapper
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SPT-SLIM will have two auxiliary mirrors to pick off the main SPT beam, while not 
disturbing the SPT-3G CMB experiment



Optics for SPT-SLIM
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Optics for SPT-SLIM
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Optics for SPT-SLIM
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● Evolution of the Event 
Horizon Telescope optics
○ Uses same 

secondary mirror
● Optical throughput 

significantly increased 
with M3 & folding flat 
(M4)

● Design strongly 
constrained by using the 
secondary mirror from 
EHT and the fixed 
cryostat position



https://docs.google.com/file/d/14wpBVm2l0bPRxsefTuoIhRn0fmJvI8k5/preview


SPT-SLIM: SPT Summertime Line Intensity Mapper

SPT-SLIM will have two auxiliary mirrors to pick off the main SPT beam, while not 
disturbing the SPT-3G CMB experiment
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SPT-SLIM: SPT Summertime Line Intensity Mapper

SPT-SLIM will have two auxiliary mirrors to pick off the main SPT beam, while not 
disturbing the SPT-3G CMB experiment
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Installation of SPT-SLIM
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Astrophysical Source Observations

● Used for commissioning the telescope
○ Pointing
○ Absolute flux calibration

● Proposed source lists
○ Quick map of the galactic plane
○ Bright mm-wave sources

■ RCW 38, Centaurus A, IRAS 17258, MAT 5A, etc., emphasizing 
sources that have ALMA data
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What kinds of calibration we need: 

1. Relative Calibration -- “What is the gain of the detectors relative to each other, 
so I can properly coadd them all into a sky map?”

2. Absolute Calibration -- “What final value in sky-units should this map have?”

29



https://pole.uchicago.edu/spt3g/index.php/Calibrator

Add a flasher to the optical path 
for elevation-dependent gains
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Add a flasher to the optical path 
for elevation-dependent gains

31

Peaks: detector sees 300 K source

Troughs: detector sees 1000 K source Fig adapted from 
Wei Qian



Astrophysical Source for Absolute Calibration
RCW 38, as seen by one detector 

in the focal plane

Fig adapted from 
Wei Qian

In this example…. 
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Astrophysical Source for Absolute Calibration
RCW 38, as seen by one detector 

in the focal plane

Fig adapted from 
Wei Qian

In this example…. 

Create a conversion factor to go from 
electrical power to on-sky power using 
known conversion factors used by SPT
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What kinds of calibration we need: 

1. Relative Calibration -- “What is the gain of the detectors relative to each other, 
so I can properly coadd them all into a sky map?”

2. Absolute Calibration -- “What final value in sky-units should this map have?”
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Use the flashing calibration source for this! 

Use the integrated flux of astrophysical 
calibration sources for this!
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Two reasonable proposals for 
the SPT-SLIM field:

Option #1: Observe within the UltraDeep field 
Pros: Higher elevation (less atmospheric 
contamination), overlap with many other 
surveys* 
Calibration Source: MAT 5A (S/N = ~325 for 
SPT-3G 150 GHz)

*DES, Spitzer, far-infrared observations from Herschel/SPIRE, X-ray observations from the XMM XXL survey, 
near-infrared observations from the VISTA Hemisphere Survey, and radio-wavelength imaging from the Australia 
Telescope Compact Array

Option #2: Observe within the 2dFLenS field 
Pros: Overlap with a spectroscopic galaxy 
survey, best shot for a cross-correlation 
detection
Calibration Source: IRAS 17258 (S/N = ~100 for 
SPT-3G 150 GHz)
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Two reasonable proposals for 
the ~1 square degree 
SPT-SLIM field:

Option #1: Observe within the UltraDeep field 
Pros: Higher elevation (less atmospheric 
contamination), overlap with many other 
surveys* 
Calibration Source: MAT 5A (S/N = ~325 for 
SPT-3G 150 GHz)

*DES, Spitzer, far-infrared observations from Herschel/SPIRE, X-ray observations from the XMM XXL survey, 
near-infrared observations from the VISTA Hemisphere Survey, and radio-wavelength imaging from the Australia 
Telescope Compact Array, deep SPT observations, coordinating with TIM

Option #2: Observe within the 2dFLenS field 
Pros: Overlap with a spectroscopic galaxy 
survey, best shot for a cross-correlation 
detection
Calibration Source: IRAS 17258 (S/N = ~100 for 
SPT-3G 150 GHz)

Punchline: Both proposed subfields have a decent 
astrophysical calibration source
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Questions?


