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Vector Model: Effect of pulses

1. A pulse sequence is shown below.

C.
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Use vector diagrams to predict the outcome of the sequence when applied to
equilibrium magnetization. In your answer, set up a table describing the
values of x-, y- and z- magnetizations after each element of the pulse
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For a fixed delay 1, sketch a graph of the x- and y-magnetization as a function
of the offset Q between the transmitter frequency and Larmor frequency Q =

(wT — wo) during ta. § o=0 or o=fkw
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At what values of Qt do any nulls occur?
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2. Inasimple pulse-acquire experiment, to determine a pulse length, an operator
observed a positive signal for pulse lengths of 5 and 10 us. As the pulse was
lengthened further the intensity decreased, went through a null at 20.5 us and then
became negative.



a. Explain what is happening in this experiment.
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b. Use the data to determine the RF field strength in Hz and in rad-s™.
Wik o= ¥ =80.5 )A/S v TR ©=T o= thax pulee &Y\oj&\.
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c. Find the length of a 90° pulse.
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d. At what pulse length will the next null be observed?
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Vector Model: Effect of pulses

1. A pulse sequence is shown below.

m/ 2X n/ 2X

missing vector diagrams...

a. (USENECIOMEIESEEMS to predict the outcome of the sequence when applied to
equilibrium magnetization. In your answer, set up a table describing the
values of x-, y- and z- magnetizations after each element of the pulse

sequence. ), - gt My A, %"
careful with effects of pulses and signs; x — F
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pulse will rotate the magnetization about the axis
along which the pulse is directed. After the second

it e —
90deg x pulse, Mx = M_0*sin(Omega*tau)

My = 0; Mz = -M_0*cos(Omega*tau) (negative, -éo! "";,‘ffﬁ/_um’i) ”:://‘:;2) ~ Mo sinfisit)
since it was negative in the third row of the table)
b. For a fixed delay T, sketch a graph of the x- and y-magnetization as a function
of the offset Q between the transmitter frequency and Larmor frequency Q =
(wT — wo) during ta.
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Plot is correct for the values from the table

c. At what values of Qt do any nulls occur?

s [ uT)=0 = Q= L) 1=072, .

Missing answer for sin function

2. Inasimple pulse-acquire experiment, to determine a pulse length, an operator
observed a positive signal for pulse lengths of 5 and 10 ps. As the pulse was
lengthened further the intensity decreased, went through a null at 20.5 us and then
became negative.
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An x pulse has no effect on the x-magnetization; a pulse will rotate the magnetization about the axis along which the pulse is directed. After the second 90deg x pulse, Mx = M_0*sin(Omega*tau)
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Explain what is happening in this experiment. & -/Jrf'
@t B=IT deé'm /{}a/ea’/p -2
=a/5f &>, mymﬁwﬁm wﬁes\e}m

Use the data to determine the RF field strength in Hz and in rad-s™.

= / 3/{«41// =y 'Am//
T___7
by H9S e

= wy = = 4,53 /Ds/po%s

D=L o, 99-0%:

Find the length of a 90° pulse.
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At what pulse length will the next null be observed?

Lguaee = Ly = A7 prs

Need a bit more detail...
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equilibrium magnetization. In your answer, set up a table describing the
values of x-, y- and z- magnetizations after each element of the pulse
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For a fixed delay 1, sketch a graph of the x- and y-magnetization as a function
of the offset Q between the transmitter frequency and Larmor frequency Q =

(wT — wo) during ta. § o=0 or o=fkw
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At what values of Qt do any nulls occur?
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2. Inasimple pulse-acquire experiment, to determine a pulse length, an operator
observed a positive signal for pulse lengths of 5 and 10 us. As the pulse was
lengthened further the intensity decreased, went through a null at 20.5 us and then
became negative.
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b. Use the data to determine the RF field strength in Hz and in rad-s™.
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