PHY |17 HS2024

Today ¢
Giovwz‘('r\l C o()ﬂ‘gj

LQ(" A@J/ /
/,:WYDWl ‘C(qh g\ﬂ:ﬂ\ﬂ”{f l/v\\“

]

H‘& |QSJV ter u’y\

Sheel
LCcJLWe Nq(/ (?O

B here)

Week 10, Lecture |

Dec. | 7th, 2024
Prof. Ben Kilminster




EM/Qf gf }’)'\l\fforf

34.19 The graphical method of locating an image formed by a spherical mirror. The colors of the rays are for
identification only; they do not refer to specific colors of light.

(a) Principal rays for concave mirror (b) Principal rays for convex mitror
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@ Ray parallel to axis reflects through focal point. @ Reflected parallel ray appears to come from focal point.
@ Ray through focal point reflects parallel to axis. @ Ray toward focal point reflects parallel to axis.

@ Ray through center of curvature intersects the surface normally @ As with concave mirror: Ray radial to center of curvature intersects
and reflects along its original path. the surface normally and reflects along its original path.

@ Ray to vertex reflects symmetrically around optic axis. @ As with concave mirror: Ray to vertex reflects symmetrically around
optic axis. '
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(b) Construction for finding the magnification of an image
formed by a convex mirror

As with a concave spherical mirror,
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34.31 F, and F are the second and first
34.28 Fj and F, are the first and second focal points of a diverging thin lens,
focal points of a converging thin lens. The respectively. The numerical value of f is
numerical value of f is positive. negative.

(a) (a)

Optic axis (passes Second focal point: Second focal point: The point
through Ccn(lcrs of the point to Whl;clh from which parallel incident
curvature o both incoming paralle! rays appear to diverge

lens surfaces) rays converge (3

K f—i— f 2y

For a diverging thin lens, fis negative. -

~ 3
Focal length «eatieessierss™ ¥ (b)
* Measured from lens center
* Always the same on both sides of the lens
* Positive for a converging thin lens

First focal point: Rays
converging on this point
emerge from the lens
parallel to the axis.

(b)

First focal point: Rays
diverging from this
point emerge.,

from the

lens parallet

to the axis.




Paraxiale Strahlen; Gauss Optik




ge formed by a thin lens. The colors of the rays are for

34.36 The graphical method of locating an ima
ical mirrors.)

identification only; they do not refer to specific colors of light. (Compare Fig. 34.19 for spher
(b) Diverging lens
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(a) Converging lens
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@Parallel incident ray refracts to pass through second focal point £, @Parallel incident ray appears after refraction to have come
from the second focal point .

@ Ray through center of lens does not deviate appreciably.
@Ray through the first focal point F; emerges parallel to the axis. (2)Ray through center of lens does not deviate appreciably.
@Ray aimed at the first focal point F/; emerges parallel to
the axis.
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— (virtual object) for objects in back of the surfacfe )
(transmission side)
o (re.:al m§ge) for images in back of the surface (transmission side)
> = 1(;711'1:11&1 image) for images in front of the surface (incident side) A )
r,f + if the center of curvature is on the transmission side F 2 0 |‘\1’8 Y9 <
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34.29 Construction used to find image position for
a thin lens. To emphasize that the lens is assumed to sand s’ are both positive;
be very thin, the ray QAQ' is shown as bent at the the image is inverted.
midplane of the lens rather than at the two surfaces
and ray QOQ' is shown as a straight line.

34.38 Principal-ray diagram for an 1mage formed by a thin
diverging lens.
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Rayleigh's film [edit]

As observed by Lord Rayleigh, a thin film (such as tarnish) on the surface of glass c:
reduce the reflectivity. This effect can be explained by envisioning a thin layer of mat R
with refractive index ny between the air (index ng) and the glass (index ng). The light
now reflects twice: once from the surface between air and the thin layer, and once fr(

layer-to-glass interface.
Up to category

From the equation above and the known refractive indices, reflectivities for both interfaces
can be calculated, denoted Ry and R;g respectively. The transmission at each interface is
therefore Tpq =1 - Ryy and Tyg =1 — Ryg. The total transmittance into the glass is thus
T,5Tp¢- Calculating this value for various values of ny, it can be found that at one

particular value of optimal refractive index of the layer, the transmittance of both interfaces
is equal, and this corresponds to the maximal total transmittance into the glass.

This optimal value is given by the geometric r

where ng and ng are the refractive indices of the first and second media respectively. The

ny = /Nong.
For the example of glass (n < 1.5 inair (n, - ValU€ Of A varies from 0 (no reflection) to 1 (all light reflected) and is usually quoted as a

~ 1.225.[20]121] . . . . . .
122 percentage. Complementary to R is the transmission coefficient, or transmittance, T. If

The reflection loss of each interface is approx

and an overall ransmission TisTo; of approx A0SOrpPtion and scattering are neglected, then the value Tis always 1 — R. Thus if a beam

coating between the air and glass can halve t

of light with intensity /is incident on the surface, a beam of intensity R/ is reflected, and a
beam with intensity T/is transmitted into the medium.
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34.39 Principal-ray diagram for a combination of two converg-
ing lenses. The first lens (A) makes a real image of the object.
This real image acts as an object for the second lens (B). eyepi ece

Lens A Lens B
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Paraxiale Strahlen; Gauss Optik

Sphérische Aberration
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To calculate the B-field and E-field using Ampere's law and Gauss' law, one must define a
closed surface.
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The sum of the voltages into a junction are the same as the sum leaving the junction.
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Current decreases when it moves through a resistor.
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A complete loop around any circuit will be equal to the battery voltage.
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Since a moving charged particle produces a magnetic field, the charged particle will feel a
force from its own movement.
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A 4-sided loop of current, in which all 4 sides are perpendicular to a magnetic field, feels
zero net force, but a non-zero net torque.

CHAPTER 7. MAGNETISM

©®B

g B

=N

(a) 3D.

Figure 7.9: Rectangular current loop in an external, uniform magnetic field B = Bz.

T
z

(b) 2D in zy plane.
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If the pressure of an ideal gas changes, but the volume doesn’t

change, work is still done. ‘
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At equilbrium, a conducting bar connecting a bath of boiling water and a
bath of liquid nitrogen, will have a constant temperature, equal to the .

average of the two baths. ] 61
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One can only remove or add electrons from a conductor,

not an insulator. ‘
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The electric field that an electric charge experiences
depends on whether it is positive or negative.
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If a positive charge ¢, is moved towards a positive
charge distribution, the work done is negative.

If a negative charge g, is moved away from a negative
charge distribution, the work done is negative.
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The angular momentum of an electron is quantized

because electrons always have the same mass. ‘
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Diamagnetic materials are those which are

magnetically repelled from electric dipoles. ‘
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The velocity of a standing wave depends on the size of

the disturbance. .
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