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DEMO SESSION &t

m Overview hardware, upstairs, downstairs
— MRI Cabinet
— Faraday Cage
— Magnet

m |llustration of magnetic field and eddy current
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DEMO SESSION &t

m Sample: 1g/L CuSO, in H,0O.
m Coil: 'H/*C saddle coil (1I8mm ID)
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TUNING AND MATCHING L
cism

m Adjust resonant circuit such

that:
— It resonates at the Larmor ¥ ke i % — s
frequency N / \ /’/
— Impedance matched to \ / \ /

transmission line

m [hedip must be at (or close to) O
MHz. § \ /

Mucleus: 13C
Center: 130.
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LOCALIZER

m \We check thatthe
sample is well - —
centered.

ciBm

Center for Biomedical Imaging

m Otherwise we will
need to move the
slider.

05 1 15 2 25 ms‘

o - = (_COpen | Pre Study Activities
Ref Instruction Name Status Duration [ Execute Macro

1 H @ 1 _Localizer (E1) SUCCEEDED, 00:00:00 [ Execute Seript

2 H @ 1 Localizer (E2) SUCCEEDED 00:00:00

3 H @ 1 _Localizer (E3) SUCCEEDED, 00:00:00

Post Study Activities

[ Archive Study

[ Bxecute Macro

[J Execute Seript

) Export to DICOM

|_J Export to NIFTI

[ start Pending Precessings
[J Transfer study

L 00:00:00

Study
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-REQUENCY ADJUS TMEN T .4"

m Adjust the scanner's
transmission/reception - | e -
frequency to match the ﬂ
Larmor frequency of the i
sample.

165 170 175 180 185 190 m 165 170 175 180
mormalized Area: { { 1.183e+05 }, { 1.565e+07 }, { 1.167e+05 1 } Mormalized Area: { { 1.187e+05 }, { 1.561e+07 }, { 1.178e+05 1 1
Digitizer Filling: 108.80 % Digitizer Filling: 106.00 %
. Z .
& = [0 [H]E
1.2 12

m \When we are on resonance,
the FID seen on the window .5
stops oscillating, because we | I ] /
demodulate the signal with I N S N | — —_—
the exact same frequency. [ S e e

e

Not adjusted Adjusted
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PULSE CALIBRATION S

ciBm

‘enterfor Biomedical Imaging
m Fixed power (10W), hard pulse

e e

] |:|.}C) al |g|e Propo tional to }OU|S€
| r r | pv2tsdata 1 1 jopt/nmrdata/PV-360.3.3/data/thanhy/20240011_172714_BRKOOL_Test_for PHYS_473_1_1/40 Scale : 1.000Shift : -5.80 ppn = -3476.6155 Hz
° Shift : -5.40 ppm = -3236.8489 Hz
e g Shift : -5.20 ppm = -3116.9656 Hz
| I l .

Shift : -5.00 ppm = -2997.0823 Hz

[rell

shift : -4.80 ppn = -2877.199 vzl o

— + hift : -4.40 ppn = -2637.4324 Hz

a — )/ L] L] T shift : -4.20 ppn = -2517.5492 Hz
1 shift : -3.80 ppm = -2277.7826 Hz

shift : -3.60 ppm = -2157.8993 Hz
shift : -3.40 ppm = -2038.016 Hz
shift : -3.20 ppm = -1018.1327 Hz

B | he maximum with e60Qus

¥ y
II Tt T =2 20 ppr = ~1318 7162
Shati : -Z.00 ppm = -1158 8329 Hz
# Shift : -1.80 ppm = -1078.9496 Hz
HF ‘ i i shift . -1.60 ppm = -959,0663 Hz

T T T 2o = iz
b SRiTt + -1.00 ppn = Hz

jobo J hift . 0 &0

= e e -
shift : -0.20 ppm = -119.8833 Hz

50

40

30

T
20

T T
10

R
T
|
\
I
[
/

T T T
10 5 o -5 [ppm]

(16.2698/-44, |-4!

‘ 10 20 ‘ 10 20 ‘ 10 20 ‘ 10 20 ‘

10 20 ‘ 10 20 30 40 ms

7 =0.01ms 0.03ms 0.06ms 0.12ms 0.18ms 0.24ms
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By SHIMMING S

ciBm

'enterfor Biomedical Imaging
m Compensate B,
iInhomogeneities by 2 P =
adjusting the current in the
shim coils.

T
[~

m [he peak gets narrower, and
FID decays more slowly.

nnnnn

Unshimmed Linear shim
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PROFILE 1D

ciBm

Center for Biomedical Imaging

m Frequency encoding using gradient on one axis at a time

1000 1 Jobo 2% joba A1
EPFL Lausanne
— e “ — Real = — Real
— Ima, — Ima — Ima:
MA L
Bruker. FLASH m | Bruker:rLas
4 .
50 50
0 0
50 50
-4
L 2 3 4 ms 1 2 3 4 ms 1 2 3 4 ms

—T Real — Real — Real

0.8 0.8 0.8 & B |Lopen | apply || cancel
Ref | | | | |instruction Name | status | | |Duration |

34 & -4+ 4_Pulsecal NSPECT_10W (E SUCCEEDED ® 00:00:00 *
2 ol . 35 pa - 4_PulseCal_NSPECT 10W (E SUCCEEDED W [@ oo:00:00
£ & -4+ 4_Pulsecal NSPECT_10W (E SUCCEEDED ® 00:00:00/
37 H - 4_PulseCal NSPECT_10W (E SUCCEEDED [@ @ o0:00:00
38 b - 4_PulseCal_NSPECT_10W (E SUCCEEDED [ [@ oo:00:00
L] & 0.4 39 #H - 4_PulseCal NSPECT 10W (E SUCCEEDED [@ @ o0:00:00
40 & - 4_PulseCal_NSPECT_10W (E SUCCEEDED [ [@ oo:00:00
a1 pa - NSPECT (E53) SUCCEEDED M@ ooo0:00
42 H - NSPECT (E54) SUCCEEDED ] 00:00:00,
0.2 02 0.2 a3 H - POSITION (E69) SUCCEEDED M = 00:00:00]
a4 & - POSITION (E70) SUCCEEDED [ & oo:00:00

a5 H - POSITION (E71) SUCCEEDED ] 00:00:00/v
£ 00:00:00

20000 10000 0 -10000 -20000 Hz‘ ‘ 20000 10000 0 -10000 -20000 Hzl ‘ 20000 10000 o -10000 -20000 Hzl ® R Continue || Scan || Setup [ study ]

X gradient Y gradient Z gradient
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|
— Rea f — Rea 1
— Ima — Ima: || s
|| Bruker-FLASH
50 50 50
0 o o
50 501 501
1 2 3 4 2 3 msl 1 2 3 4 ms|
— T Real T Real
08 0.8 0. & & L ] Open | Apply Cancel Matching Parameter Names {143}
Ref | | | | |InstructionName | Status | | Duration | #CQ_GradRes
- o1 | ACQ_GradientMatrix
a7 s - 4_pulsecal_NSPECT_10w (£ SUCCEEDED 00:00:00 400 GradienthatrixSize
s 5 4 38 H § 4_Pulsecal NSPECT 10w (E[_ SUCCEEDED 00:00:00 ACQ_grad_natrix
EL s - 4_pulsecal_NSPECT_10w (£ SUCCEEDED 00:00:00 ACO_grad_matrix_size
a0 H § 4_Pulsecal NSPECT 10w (E[_ SUCCEEDED 00:00:00
- - - CONFIG_SCAN_gradient_systen
a1 H - NSPECT (E53) SUCCEEDED 00:00:00 CONFLG_grad_nax_center distance
0.4 0.4 0.4 a2 H - NSPECT (ES4) SUCCEEDED 00:00:00 CONETG user aradients
13 s -§: POSITION (E69) SUCCEEDED 00:00:00 (] case sensitive Matching
X a4 H b POSITION (E70) SUCCEEDED 00:00:00 (] starts with
5 H - POSITION (E71) SUCCEEDED 00:00:00 ) contains  grad
0.2 02 0. >
6 H - POSITION (E76) SUCCEEDED 00:00:00 R E—_
« ~ ) z 47 & - POSITION (E77) SUCCEEDED 00:00:00
From Group | ACOP
a3 H - POSITION (E79) SUCCEEDED M [=] 00:00:00 v U P Ac
= D (] Qualification
20000 10000 0 -10000 -20000 20000 10000 0 -10000 -20000 Hz 20000 10000 0 -10000 -20000 Hzl @ vr Continue Scan Setup Routine | Sequence | Setup | System

G=11mT/m

G=20mT/m

G=40mT/m

D_

A

Vig = 42.58 MHz/T

m Could you calculate the syringe’s diameter? =G

4 5 ] ] cisvcH
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PULSE-ACQUIRE (NON-LOCALIZED GRADIENT-ECHO) “M'

C iBM
'enterfor Biomedical Imaging

RF pulse

90°

RF I

NMR signal

I

A

Echo time TE

EOEE
% ]

) mE)E:
% ]

job0 I, F

T

:

Transverse magnetization evolves as:

Mxy(t) = M, (e_t/TZ*)
The echo time has a huge influence on the signal
amplitude.

To measure T,", the experiment is repeated with

different values of TE. The signal amplitude M JJ L

exponentially decays as a function of TE: T e
TE

S — TE = 0.36ms TE = 10ms
e ‘2
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SPIN-ECHO (NON-LOCALIZED) S

ciBm
| ¢

enter for Biomedical Imaging

RF pulses NMR signal
IUU‘ L ‘
[ | [@
90° 180° 1 — el || %] =
RF I '
== ¥
| | ]
TE/2 TE/2 | ) M
| ]
Echo time TE ‘ -
B[ BHIE i — "Mﬂ =lE: ) —
Transverse magnetization evolves as:
— —t/T
My () = My (792 )
* The echo time has a little influence on the signal
amplitude. \
« To measure T,, repeat with different values of F///J ny ;//j L\
TE. The signal amplitude decays as e ) o
_TE TE = 0.36ms TE = 10ms

Sxe I2
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