
SI in the solenoid of the Test Stand
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Goals and methods

In moving longitudinally frame:

              usual synchrotron radiation with really low gamma (𝛾⊥~1):
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In laboratory frame:
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Two methods of 𝑇⊥ measurement:

• 𝑃1 (radiating power)

• 𝑤𝑐 (radiation frequency)
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Experimental setup

𝐿

antenna

amplifier
voltmeter

• Tuning the antenna → scanning through the spectrum

• Direct measurement of the power

Johnson–Nyquist Noise generated:

𝑑𝑊

𝑑𝜈 𝑛𝑜𝑖𝑠𝑒
= 𝐾𝑇 = 40 10−22 W/Hz
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Signal Prediction (Test Stand)

In laboratory frame:
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Radiation is incoherent
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𝑚
=

1.6 10−19 0.025

9.1 10−31
= 4.396 109Hz

Low transverse energy →  𝑛 = 1

Spectrum (𝑤 =  𝑛 𝑤𝑐):
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Noise - 40

Signal-to-noise ~0.25
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How to improve

Parameter IOTA

Test 

Stand

H[T] 0.1 0.025

L[m] 0.7 0.5

𝑇⊥[eV] 0.1 0.1

𝐸|| [keV] 1.36 1.36

𝐼𝑏𝑒𝑎𝑚[A] 0.1 0.1

𝑤𝑐[GHz] 17.6 4.4

𝑃𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑒𝑑[10−13 W] 24.8 1.1

Δν[GHz] 0.4 0.1
𝑑𝑃

𝑑𝑓
[10−22 W/Hz] 60.82 10.8

IOTA SNR = 1.5

Test Stand SNR = 0.25

We assumed:

• large antenna – full solenoid enveloped

• Perfect receiving (no loss)

What can be done:

1) Increase the magnetic field: 
𝑑𝑊
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2) Increase the solenoid length: 
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3) Increase the beam current: 
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4) Reduce the beam energy: 
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5) Reduce the amplifier temperature: 
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~

1

𝑇
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Fridge, T~30K

T~200K

T~300K

SNR (IOTA) ~ 15,            Test Stand – 2.5

Setup, used in one-
electron 

measurements



Thank you! Questions time.
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