Sl in the solenoid of the Test Stand

2= Fermilab



Goals and methods

radiation

particle
A

Moving frame

Two methods of T; measurement:
e P, (radiating power)

* w, (radiation frequency)
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In moving longitudinally frame:

usual synchrotron radiation with really low gamma (y; ~1):

2mr, 2mr, eT, [eV]
Pr=3 Ce Vil'WCZVf=§ CeWcz —
_eH
Wo =—

In laboratory frame:

eH @ eH
w(mean) = yw, = V= (1 + )_

mc?/ m



Experimental setup

——
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amplifier
voltmeter

antenna
Johnson—Nyquist Noise generated:
W = KT = 4010722 W/Hz
av noise
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Tuning the antenna — scanning through the spectrum

Direct measurement of the power



Signal Prediction (Test Stand)

Spectrum (w = nw,):

n
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Low transverse energy - n =1

_eH 16 1012 0.025
We = T 911073t

= 4.396 10°Hz
Radiation is incoherent
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Peottectea = P1 ﬁlbeam[A]; =1110"8w
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energy collected by Electron flux
antenna from 1 electron

z Inpy
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In laboratory frame:

ar W =7.7410"11
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~0.1 GHz

dpP W P
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Hz Av
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—» Signal-to-noise ~0.25

Noise - 40



How to improve

parameier __Liom_ e |
Parameter I0TA Stand

0.1  0.025
07 05
01 o1
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01 o1
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248 11
04 01
Z—P“O_ZZ W/Hz] 60.82  10.8

IOTASNR =1.5

Test Stand SNR = 0.25

We assumed:

* large antenna — full solenoid enveloped

* Perfect receiving (no loss)
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What can be done:

1) Increase the magnetic field: ‘;—I:/V ~B

2) Increase the solenoid length: ‘;—I:/V ~L

aw
3) Increase the beam current: — ~Ipeam

4) Reduce the beam energy: %V ~ ﬁl" ~1/VE

5) Reduce the amplifier temperature: Z_I:,V T

1

T~300K

T~200K
antenna

!

SNR (IOTA) ~ 15,

Setup, used in one-
electron

Aeasurements

amplifier

- voltmeter

Fridge, T~30K

Test Stand — 2.5



End of slide show, dick to exit.

Thank you! Questions time.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6

