Medical biophysics II.

Ultrasound Lab

Department of Biophysics and Radiation Biology



1.) Task: To determine speed of sound in air using the A-mode.
Distance measurement based on the pulse-echo principle.

**Video: 09 Sonography — Demonstration of the 1D A-mode image



The pulse echo principle
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Measurement to determine speed of sound in air
using the A-mode.

Distance of the reflecting surface from the
tranducer is d, but the distance travelled by the
US pulse is s = 2d!

Plot the distance travelled by the US pulse in air
as a function of the reflection time:
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Distance measurement based on the pulse-echo principle.

Calculate the distance of the reflecting surface
using this A-mode image:
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: For your calculation, use the speed of
if"'“ sound determined previously.
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2.) Task: B-mode imaging of phantoms filled with different media.
To determine speed of sound for these media.

**Video: 07 _Ultrasound — Demonstration of the 2D B-mode image



B-mode imaging of phantoms filled with different media.
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B-mode imaging of phantoms filled with different media.

> e00

“alcohol

'eS,01-27
19:56:490
S MMz

MF1
CARIN:

AN

\V

PHR:HICH
1D

'eS/,91,27
20:901:39
S MH:
MF1
CAIN: 1@
X 1.5

PER:HICH

Ny
- 000

glycerol




eSS /01 /727
19:52:59
S MHz
F1

1@
1.5
18.5=m

Yt
PUR:HICH
1D:




-

- @ee




eSS /el /27
19:5S8:49
S MHZz

Fl

i@

= 200

A~




N

PUR:HICH
-




Calculate the speed of sound for each medium based on the measured axial
diameter of each phatom.

. dwater
Cmedium — Cwater d

medium




3.) Task: measure the diameter of the carotid artery!

**Video: 08 Ultrasound — Sonography of the neck



