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THz Transmission Through Bt (cont)

Motivation: Bacillus antracis (Anthrax) “Moist” Sample (after ~1 hr drying)
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Key Point: With drying, the predominant signature at 910 shifts up to 917 GHz,
but the secondary signature at 1050 shifts down to 1015 GHz.
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Noise (in) x Gain
[N, Gl

To= 290K
‘ NN
Gain 20dB I/ Np=Na+Nin G
NF 10dB Nin at 200k

Imperfect Amplifier
— Degrades Signal to
Noise Ratio
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Noise measuring
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Same noise power
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Random Walk FM (f4)

These contributors are present in

varying degrees depending on the
type and design of the oscillator

L(f)

Flicker FM (f-3)

White FM ()
Flicker ¢M (1)
White oM
f
Random Walk: Close to carrier, generally caused by environmental effects
Flicker FM: Related to active oscillator physical resonance mechanism, power supply noise
White FM: Related to passive resonator oscillators
Flicker ¢M: Related to noisy amplifiers and multipliers
White $M: Far from carrier, generally caused by broadband output amplifier noise
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Modulation quality (phase error, EVM) _ . .
is degraded by phase noise I[]EIE[I;EE iﬂ]*ﬁﬁﬂl E

5% EVM

<0.2% EVM

20% EVM

High Phase Noise = High Jitter

Amplitude
(AM) Noise

Digital Clock
Eye Diagram

Jitter peaks can cause transmitted symbol errors which
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Bl BEREZENE (3)

» Measurement sensitivity is limited by internal phase noise of spectrum analyzer
* Check data sheet for internal phase noise of spectrum analyzer

* Instrumentation noise always adds to measurement (error, not uncertainty)

i Center frequency (dB) (dB}
i Gz
——40 GHz 0 3.0
E B0 ——25 GHz
- & 10 GHz 1 25
;ﬁ : —8—2 GHz
': 80 1 —o—1 GHz 2 21
'% A =500 MHz
S 400 - —a- 100 Wiz 3 1.8
E 420 - 4 1.5
@ 5 12
140 -
: 10 0.4
L e T T T T T 1 o 1, 49 15 0.1
Offset from carrier
20 0.04

R&S FSW Spectrum Analyzer Phase Noise from Data Sheet
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Excess Noise RatioA8 %& Lt :
TON __ mOFF
ENRdB — 1010g source Source
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e % A The Y factor term can be found by taking the ratio of the measured (linear) noise power
§ 2 at the DUT output when the noise source is on and off.
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