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Lumped element detectors
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Lumped element detectors
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Resonance condition: Reactance goes to zero

Enhancement of signal by Quality factor




m3 design

m3 uses a solenoidal magnet + coaxial copper pickup




m3 design

m3 uses a solenoidal magnet + coaxial copper pickup

0JOJOJ0JOJOJOJOJO;

IR

10




m3 design

m3 uses a solenoidal magnet + coaxial copper pickup

Jeff = Gary\/ 20DM COS(Mm,t)B

0JOJOJ0JOJOJOJOJO;

IR

11




m3 design

m3 uses a solenoidal magnet + coaxial copper pickup

Jeff = Gary\/ 20DM COS(Mm,t)B

ﬁ
-
YInd
ﬁ

0JOJOJ0JOJOJOJOJO;

IR

12




m3 design

m3 uses a solenoidal magnet + coaxial copper pickup
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m3 design
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m3 design
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s this still lumped element?
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s this still lumped element?
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Impedance and voltage
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Impedance and voltage
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Impedance and voltage
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How to tune resonance?
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How to tune resonance?

— Sur.face Current __»_B.,AL_
- Axion Current
2.0 ' 1000
| L ¢ RS ®
=1.5F o =
=l o &
kS -Q— T
2 + N O
S 10k ™™y QO ~—
= 1. < IS8
Al Zuning () o
.§ ‘ | Lumped capacitive or Cd
= inductive tuning element
= 0.5
” —10001 | | | |
e daah o 100 150 200
Zy(w), V)| a0 Frequency [MHz
<t R S (A)[Generic pickup structur} d\)c“{:\\ ‘! e ",\) q. y [ ]
‘ ‘ ‘ including axion source |B
—0.5 0.0 0.5 .
voltag V Zp(y) — Rp(y) _|_ ZXp(V)

Radial Dimension [m]

To achieve resonance at any frequency, reactance must be tuned to zero using

external capacitor or inductor: Xiot(10) = Xouning (10) + Xp(10) = 0

27




Impedance and voltage

- Use series RLC formulation to calculate R, Loy, and Cgx
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Impedance and voltage

- Use series RLC formulation to calculate R, Loy, and Cgx
1
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Impedance and voltage

- Use series RLC formulation to calculate R, Loy, and Cgx
1
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Reactance

Challenges of a single coax

1000

X,(v) [9)

—1000

|
50 100 150
Frequency [MHz|

|
200

10~

10—13

V)l V]

10—15

Some frequencies have low Voltage, require unphysical

tuning elements

32




Reactance
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Sensitivity
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Sensitivity
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Quality Factor
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