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A Photograph Before the First Light (CMB)
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arXiv:1910.11878v3

arXiv:0910.4578v1

arXiv:0910.4578v1"Golden Books" - Exploring the Universe

https://arxiv.org/abs/1910.11878
https://ircamera.as.arizona.edu/NatSci102/NatSci102/lectures/eraplanck.htm
https://iopscience.iop.org/article/10.1088/1475-7516/2010/03/020/pdf
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Detector Concept
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 Principles established by Steven Weinberg in 1962

~ 18.6 𝑘𝑒𝑉
[arXiv:1902.05508]
dx.doi.org/10.1088/2053-2571/ab21c9

[PhysRev.128.1457]

C𝜈B

NO

Decay:              1
3𝐻 → 2

3𝐻𝑒+ + 𝑒− + ҧ𝜈𝑒

Capture: 𝜈𝑒 + 1
3𝐻 → 2

3𝐻𝑒+ + 𝑒−

https://arxiv.org/abs/1902.05508
https://journals.aps.org/pr/pdf/10.1103/PhysRev.128.1457
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Capture Rate and Statistical Significance 𝜎
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NO

arXiv:2111.14870v2 arXiv:1902.05508
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PTOLEMY Experiment
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Micro Microwave Electronics
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Downconverter board Front-end control board

FPGA evaluation board

Shielding

Cases

(Nikhef branding 

included)

Yuno Iwasaki (Princeton University)

Two “cantennas” attached to the RF region 
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RF-cavity Studies
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Rest of electronics
Overmoded rectangular cavity given gyrating 18.6 keV 𝑒− at origin

|𝑅𝑒 𝐸 27𝐺𝐻𝑧 𝑒−𝑖𝜔𝑡 |
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Conclusion
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 End remark: High risk, high reward

 Novel R&D challenges to overcome

 First observation of the C𝜈B

 Collaboration with TNO, Princeton, LNGS et al.

Photo by Elle Starkman, PPPL Communications

arXiv:2203.11228v2
arXiv:2202.07406v1
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Continuous magnetic field
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EM-filter

 B-field in RF region is constant while extending over EM-filter 

region to provide ∇BxB drift
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Cyclotron radiation in a rectangular waveguide
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Abs. E-field
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Slow ExB drift region
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What Happens With Our Magnet (2)

2/23/2023

4 parallel coil (A) 2 series coil (A) B (without chamber) B (with chamber)

0 A 0 A 4.21 mT 4.16 mT

20 A 0 A 47.3 mT

20 A 5 A 69.5 mT 69.5 mT

40 A 5 A 116.1 mT

40 A 9.95 A 139.5 mT 139.4 mT

60 A 9.95 A 186.5 mT

60 A 15.02 A 212 mT 211 mT

=> mu ~ 1
(....so what was shown before wasn’t realistic either….)

 Tuning Ey field to maximise signal interrogation time 
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Potential shaping for high pitch electrons

12

𝜃 ~ 89°

𝜃 ~ 79°

𝜃 ~ 69°

 Tuning bounce potential to minimise distance from waveguide to coax. side-port
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Additional Images for Electron Gyration
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Project 8’s proof-of-principle
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[arXiv:2203.07349] 

~100 eV

 Using CR emission spectroscopy to interrogate trapped tritium gas

 Constraint of 𝑚𝜈 < 0.04 𝑒𝑉 expected by Phase IV

Gradient corresponds to losses due 

to energy of cyclotron emissions

Steps correspond to scattering

https://arxiv.org/abs/2203.07349
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PTimeline
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