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Did you already take PHY117 (or the equivalent of two semesters of univers What is your major ?

Value Count %
Value Count %

Yes 144 81%

No 34 19% biomedicine 169 95%

biology 4%

How many semesters of physics did you take in Gymnasium ?
biodiversity 0%

Value Count % some type of chemistry 0%

. . -
0 9 5% some type of social science 1

0,
1 2 1% other 1%

2 51 29%
116 65%

Minors.

What faculty is your minor ? astronomy/astrobiology (6)
neuroinformatics (6)

biology (3)
Value Count % business (3)
no minor or faculty of science 154 87% bioinformatics (3)
computer science
faculty of theology 1%
geography (2)
faculty of law 1% ethics (2)
economics (2)
Biomedicine (2)
faculty of business, economics, informatics faculty of veterinary medicine 12 7% chemistry

faculty of medicine 5%

Specifically, what is your minor ? law
physics
statistics




What do you want to learn ?
Much of what you asked for is already in this lecture, so we

are all set. Here are some common themes:

“physics that matters in our daily lives and how things work”
“‘understand human body and universe”

“guantum physics that doesn’t happen in our daily lives”
“increase knowledge of how things work”

“practical use of physics in scientific research and innovation”
“*how medical diagnostics work”

Here are a few things mentioned, and | will try to explain

them along the way:

“*how to measure how far something is away from earth/the speed of it — generally
speaking galaxy stuff”

“string theory”

“soft-body matter, condensed matter”

“LHC”

“DNA sequencing’

“how a camera works”

and of course: “how to pass exam” (15)
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Unanswered Right

A glass ball can have any value
of electric charge.

Practically speaking, which of the above options would yield the most precise value of the radius ?

We measure how fast it falls in a swimming pool and use this to calculate the ball's size.

We measure how much higher the water is in the swimming pool with and without the ball and then determine the radius of the ball.

We put a specific amount of electric charge on the ball, then put two charged metal plates on the top and bottom of the swimming pool, and then change the
voltage on the plates until the ball is suspended.
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buildings humans insects grains human protozoa molecules atoms atomic subatomic
of sand cells nuclei particles
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10m 10cm 0.3 mm 780 nm 380 nm 10 nm 0.01 nm 0.000001 nm
wavelength

frequency (Hz)
ey ey e e T R A R
107 10° 10M 1012 104 10> 10'6 101° 1020 10%7

Light, the visible spectrum
violet indigo blue green yellow orange

frequency 75, 675 630 590 525 510
(THz)

wavelength 400 570 590
(nm™)
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Penetrates Earth's
Atmosphere?

Radiation Type i Microwave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m) 0.5x10 ° 10710

Approximate Scale
of Wavelength

Buildings Humans  Butterflies Needle Point Protozoans Molecules Atoms  Atomic Nuclei

10* 10° 10% TiiEs i 108 10%°

Temperature of
objects at which
this radiation is the

most intense
wavelength emitted

1K 100 K 10,000 K 10,000,000 K
=272 °C -173 °C 9,727 °C ~10,000,000 °C
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https://www.esa.int/Science_Exploration/Space_Science/Herschel/Cosmic_Microwave_Background_CMB_radiation

Light, the visible spectrum
violet indigo blue green yellow orange

frequency 75, 675 630 590 525 510
(THz")

wavelength 400
(nm™)

photon 3.1 . i . . i 1.9 1.6
energy

(V™) * In terahertz (THz); 1 THz = 1x1012 cycles per second.

** |n nanometres (nm); 1nm = 1x10~° metre.
***In electron volts (eV).

UV |Visible Near-IR Medium-IR

\ | Energy at the top of
" the atmosphere

~_— Energy at sea level

Absorbed
by H,0 vapor

Solar Irradiance (W/m?/nm)

Absorbed
by CO,

1500 2000

Wavelength (nm)

nfensty s, wevelensth of sunliofd
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Energy at the top of
.~ the atmosphere

~__— Energy at sea level

Absorbed
by H,0 vapor

—~
g
£
S
2
N
o
3]
c
K
o
o
=
T
8
O
»

Absorbed
by CO,

.
,.' gy
J b \'“-H,\\
i h T S

' 200 400 700 1000 1500 2000

Wavelength (nm)

thm /de‘r\ A

COY\}“"\V\S Voals  Cpnes .

/B ﬂpo(s' M eas e 7L'(Q
infensity o= (54T

%‘ Cones Megqlure //Jz\7L
CO/OV'_

Naneaw €9 Aas 3 cones;
Senshve 1 Aierext 4 of foIT




‘nm)

b
-
s

| —
-
-

-

E
2
é.
.
=
-
-
s
=
S

: r A= '..J--v-,--._'.
/:m. W00 1500 2000 2500
[0 m deryf Wavelength (nm)

20

= Sen Lovel

10 cm
—1 m
—lm

im
-—itm

Km
=1 m

S0

1450 41N

2 Elected




Mantis Shrimp: Extraordinary Eyes

Homo sapiens
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