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Design, Care and Feeding of NMR Probes: A Tutorial

What is a tank circuit?

Impedance matching

Circuit resonance

Signal to noise
Rf efficiency
comparing specifications
noise figure

Choice of Resonator
B and E fields
minimizing E/B

Circuit Balancing

Multiple resonance circuits



Howtotel | you have been at this

) You are now on the otutori al
probably not far behind.

i) Emails with speaker instructions take on a more personal tone.

Subject: MORE on ENC

From: "Judith Sjoberg" <judith@sciencemanagers.com
Date: Thu, 15 Mar 2012 16:58:26 -0600

To: <kurt.zilm@yale.edu

Dear Kurt — another message for you!

Thank you for accepting the invitation to present a talk at the 53rd ENC, April 15-20, 2012. The conference will be held
at the Intercontinental Hotel, Miami, Florida. Please note these reminders.

1. Your talk is scheduled for 65 minutes (yawn). Please plan to speak 60 minutes to allow time for a few questions.
Arrive at the session room 30 minutes before the start of your session to allow time to connect your laptop and be sure
all is well with the projection.

2. An expense form is attached. ENC will reimburse your expenses up to $500. A check will be ready for you at the
conference registration desk.

HOTEL. Our block of rooms at the Intercontinental Hotel is sold out. If you have not yet made a reservation, alternate
hotels close to the Intercontinental are suggested on the ENC web site “accommodations: page: enc-conference.org.

TRAVEL.
The Miami International airport is a short taxi ride (7.5 miles) to the hotel which is in downtown Miami (100 Chopin
Plaza). There is also an Intercontinental at the airport, so be sure to specify the correct hotel to the taxi driver.

REGISTRATION.
Your registration fee ($385) is waived. You should have received a receipt for your complimentary registration.

Regards,

Judith

Judith A. Sjoberg

ENC

2019 Galisteo Street, Bldg, I-1
Santa Fe, NM 87505
505-989-4735
judith@sciencemanagers.com



Howtotel | you have been at this too

i) Emails with speaker instructions take on a more personal tone.

Subject: MORE on ENC

From: "Judith Sjoberg" <judith@sciencemanagers.com>
Date: Thu, 15 Mar 2012 16:58:26 -0600

To: <kurt.zilm@yale.edu>

Dear Kurt — another message for you!

Thank you for accepting the invitation to present a talk at the 53rd ENC, April 15-20, 2012.
at the Intercontinental Hotel, Miami, Florida. Please note these reminders.

1. Your talk is scheduled for 65 minutes (yawn). Please plan to speak 60 minutes to allow 1
Arrive at the session room 30 minutes before the start of your session to allow time to conr
all is well with the projection.

2. An expense form is attached. ENC will reimburse your expenses up to $500. A check v
conference registration desk.

HOTEL. Our block of rooms at the Intercontinental Hotel is sold out. If you have not yet m
hotels close to the Intercontinental are suggested on the ENC web site “accommodations:

TRAVEL.
The Miami International airport is a short taxi ride (7.5 miles) to the hotel which is in downtc
Plaza). There is also an Intercontinental at the airport, so be sure to specify the correct hot



Howtotel | you have been at this too

i) Emails with speaker instructions take on a more personal tone.

Subject: MORE on ENC

From: "Judith Sjoberg" <judith@sciencemanagers.com>
Date: Thu, 15 Mar 2012 16:58:26 -0600

To: <kurt.zilm@yale.edu>

Dear Kurt — another message for you!

Thank you for accepting the invitation to present a talk at the 53rd ENC, April 15-20, 2012.
at the Intercontinental Hotel, Miami, Florida. Please note these reminders.

1. Your talk is scheduled for 65 minutes (yawn). Please plan to speak 60 minutes to allow 1
Arrive at the session room 30 minutes before the start of your session to allow time to conr
all is well with the projection.

2. An expense form is attached. ENC will reimburse your expenses up to $500. A check v
conference registration desk.

HOTEL. Our block of rooms at the Intercontinental Hotel is sold out. If you have not yet m
hotels close to the Intercontinental are suggested on the ENC web site “accommodations:

TRAVEL.
The Miami International airport is a short taxi ride (7.5 miles) to the hotel which is in downtc
Plaza). There is also an Intercontinental at the airport, so be sure to specify the correct hot



Howtotel | you have been at this too

i) Emails with speaker instructions take on a more personal tone.

Subject: MORE on ENC

From: "Judith Sjoberg" <judith@sciencemanagers.com>
Date: Thu, 15 Mar 2012 16:58:26 -0600

To: <kurt.zilm@yale.edu>

Dear Kurt — another message for you!

Thank you for accepting the invitation to present a talk at the 53rd ENC, April 15-20, 2012.
at the Intercontinental Hotel, Miami, Florida. Please note these reminders.

1. Your talk is scheduled for 65 minutes (yawn). Please plan to speak 60 minutes to allow i

Arrive at the session room 30 minutes before the start of your session to allow time to conr
all is well with the projection.

i) You agree!



Disclaimer: semi -professional driver on a closed track. Do not attempt at home. The "management” of ENC is
not responsible for damages as a result. Opinions of the speaker do not reflect those of the ENC unless you
happen to like them, and in that instance ENC takes full credit..

"It is easier to repent than it is
to get permission"” - D. M. Grant




NMR probe basics
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Resonators...type usually dictated by sample geometry and frequency
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primitive probe

transmission line
RF resonator

input =

very inefficient because of impedance mismatch

RF signals have wave character and require phase matching




Impedance matching of light waves
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DC electronics basics d Ohm's Law

V 2R V. =—C V L
— _L_

V=I1® |:Cd—\t/ =

V=L—

dt

RF electronics d Ohm's law works using Impedance

V(t) =V cos(Ot + §) or V() = R e(el(Ct+9)



RF electronics basics 6 Impedance and Reactance
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Define a complex
Impedance Z

Z=R+jX

X = Reactance

Z.=R
Z-.=1/j0C
Z-=jOL



Transmission lines and characteristic impedance

Can't just connect a
Vs Zs load to a source with
awire oit will
radiate the power

Dipole antenna
radiates power

Vs Zs from transmitter
Into space

To transmit RF to a load need a structure to contain the EM waves



Transmission lines and characteristic impedance
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Minimum attenuation cable: if W =1.0,Z,=75Y ; W =2.0,Z,=51Y
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Impedance matching the coll

C, L
. | v
Z ';”
= C, R
set X =0 to find
i 1 allowed O
in :Zo :.FOQl + 1 R -
5 +jOL + R there will be 2 !
J

Then choose C;/C,,
torenderR'=Z

o

resonant frequency O ~1/.LC,



easier to use a Smith chart
50Y L Example: match a 200 Y

load
C 200Y

load 200 Y
VSWR =0



