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Sumario
= Instrumentacao para RMN:

= Componentes principais do espectrometro:
0 Duplexador.
Diodos cruzados.
Cabos \/4.
0 Sonda de RF.
Circuitos RLC.

Sintonia.

Fundamentos e Aplicacdes de RMN no estado sélido - Jair C. C. Freitas



Espectrometro de RMN

NMR Sample Tube
Shim Coils

Radio Frequency Coil
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T/R Switch
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Transmissor e duplexador

RF Transmitter
Channel 1
Synthesizer: RF modulation:
Jfrequencv and phase | | amplitude and phase

RF Receiver 1

Double
Power Resonance
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"RF Receiver 2

“Spin dynamics”, M. H. Levitt. John Wiley & Sons, 2002.
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Duplexador

To receiver
Figure 4.8 é

The duplexer in Duplexer
transmit mode.

®

Duplexer

“Spin dynamics”, M. H. Levitt. John Wiley & Sons, 2002.
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Duplexador

cabo M4

amplificador amplificador

de poténcia de sinal
sonda de

RMN

Figura 3-7: Diagrama de um duplexador passivo utilizando diodos cruzados e cabos A/4.

Lowe & Tarr. J. Phys. E 1968;1:320
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Duplexador

Diodos cruzados:

Current Flow

Symbol
for Cross diodes

Receiver

Applied
Voltage

-20 mA

Current
Flow

http://grandinetti.org/Teaching/Chem824/Notes
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Linhas de transmissao:

Transmitter
50 Q

If the impedance of the

transmitter is 50 Q then

the current and voltage
oscillations will be in-phase

Duplexador

transmission
line
(usually a
coaxial cable)

Will the load (Probe) see
a 50 Q impedance? That
is, will the load see the current
and voltage oscillations in phase?

http://grandinetti.org/Teaching/Chem824/Notes

Fundamentos e Aplicacdes de RMN no estado sélido - Jair C. C. Freitas



Duplexador
Cabos /4.

_ Outer

! Conductor End shorted so
~ ) thatZ =0Q

~—"__ Inner
Conductor

-~ MA— -—— N
Transmitter - 0y Transmitter [ —o---—""—"—"———"—
50 O 500 [0 °

o) —
X
0 |——
X

http://grandinetti.org/Teaching/Chem824/Notes
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Probe
50 Ohms

Transmitter
50 Ohms

Cross Diode
blocks noise from
transmitter but lets
high voltage pulse

through unattenuated.

Transmitter
50 Ohms

Duplexador

Receiver
50 Ohms

Pulso “On’:

Receiver
50 Ohms

http://grandinetti.org/Teaching/Chem824/Notes
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Duplexador

Probe
50 Ohms

Transmitter / Receiver
50 Ohms 50 Ohms

Cross Diode
blocks noise from
transmitter but lets
high voltage pulse

through unattenuated. P u |SO uoﬂ:u .

Probe
50 Ohms

Transmitter Receiver

50 Ohms 50 Ohms

http://grandinetti.org/Teaching/Chem824/Notes

Fundamentos e Aplicacdes de RMN no estado sélido - Jair C. C. Freitas



Sonda de RF (“probe”)

—)BO

(b)

Figure 3.7 Sample cotl configuration for use in superconducting solenoids and iron
core electromagnets: (a) superconducting solenoid; (b) iron core electromagnet.

‘NMR and relaxation”, Cowan. Cambridge University Press, 1997.
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Sonda de RF (“probe”)

Rotation
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“Spin dynamics”, M. H. Levitt. John Wiley & Sons, 2002.
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Sonda de RF (“probe™)
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Sonda de RF (“probe”)

/—L

meter

resistance AN

transceiver
coil

http://grandinetti.org/Teaching/Chem824/Notes

Fundamentos e Aplicacdes de RMN no estado sélido - Jair C. C. Freitas



Sonda de RF (“probe”)

Circuito RLC:

(ressonancia elétrica)

transceiver

coil

500 1500 2500 3500 4500
w/2n

http://grandinetti.org/Teaching/Chem824/Notes
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Sonda de RF (“probe”)

Sonda sintonizavel;

/_\ transceiver

coil resistance
Rt

A

Voltage I Y transceiver
meter ™ coil inductance

L

t
W  Variable Capacitor

for Tuning

http://grandinetti.org/Teaching/Chem824/Notes
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Sonda de RF (“probe”)

Sonda sintonizavel (circuito “tanque”):

Receiver
50 Q

I Transceiver
Circuit

http://grandinetti.org/Teaching/Chem824/Notes
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Sonda de RF (“probe”)

Sonda de dupla ressonancia:

13 nH
1.5 pf 1-10 pf

33 nH

Figure 3.6. Typical circuit of a doubly resonant probe from Doty et al. (1988) with permission of
the copyright owner.

“Multinuclear solid-state NMR of inorganic materials”, Mackenzie & Smith. Pergamon, 2002.
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Sonda de RF (“probe”)

Sintonia;

Tuning Controls

The tuning controls for the AutoSwitchable and ATB probes extend from the bottom of the
probe base. Shown in Figure 1 is the base of the AutoSwitchable. The base of the ATB is
similar.

Tuning counter

PFG connector
Counter label

Guide bore for 1/4-wave
and capacitor sticks
(shown with 1/4-wave stick)

http://triton.igfr.csic.es/guide/nmr/manual/2¢_prelim.html

High-band tuning controls

Low-Band tuning controls (shown in UP positions)

(shown in DOWN position)

Low-band / ; High-band

match match

Figure 1. AutoSwitchable PFG Probe Tuning Controls And Connectors

http://web.chem.ucsb.edu/~nmr/protocols/NMR400_ATB.html
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Sonda de RF (“probe”)

Sintonia;

The Effects of Probe Tuning and Matching

on 90° Pulse Width
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http://u-of-o-nmr-facility.blogspot.com
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