[ REBETOYMEDIZRE] '

[ZA T T DA

Teaching Physics in English

(A Report on Our Experiences in the Physics Class)
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Students’ Presentation in English
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Teach How to Learn, Give a Clue to Learn
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Textbook:
“Regents Physics Essentials”

APlusPhysics: Your Guide To O

Regents Physics
Essentials |

REGENTS PHYSICS

Introduction

Math Review

Kinematics
Defining Motion
Graphing Motion

Kinematic Equations

Eree Fall
Projectile Motion
Kinematics Quiz

Dynamics
Newton's 1st Law
Newton's 2nd Law
Newton's 3rd Law
FEriction
Dan Fulle Ramps and Inclines
Dynamics Quiz

Circular Motion & Gravity

Uniform Circular Motion

Gravity

For high school
students
in New York

APlusPhysics.com

¥ info@aplusphysics.com

Home

Books Courses Community ~ | Educators ~ | Projects ~ | About

Q

Circular Motion Quiz
mentum

Regents Physics

“Whoever wants to understand much must play much.” -- Gottfried
Benn, German physician, 1886-956

Welcome to Regents Physics, an introductory course in high school physics designed to

prepare students for the New York State Board of Regents
T A
ETH
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EEHI

Key topics in the course include mechanics, electricity and
selected modern physics concepts.

Throughout the course, a wide variety of sample
from previous years' Regents Physics Exams,

In addition to a scientific calculator, metric ru
known as the Reference Table. A vast majority
given on the table.

Topics of Study
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(1) EERFE
T X A : “Regents Physics Essentials”
(2) ¥—L(MERFENEE)
Flash Card, CROSSWORD PUZZLE, BINGO GAME

(3) %5123 (June 11-12, 2014)

QuarkNet Workshop:

International Linear Collider (BEIf&) =754 4% —)
Cosmic Rays(FH &)
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“Short Physics Presentation”
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BEREDRANZE Contents:

(FRTHAETORENR)
Chapter 1: Introduction Chapter 4: Dynamics
What is Physics? Newton's 1st Law of Motion
Chapter 2: Math Review Free Body Diagrams
Metric System Newton's 2nd Law of Motion
Significant Figures Newton's 3rd Law of Motion
Scientific Notation Friction
Scalars and Vectors Ramps and Inclines

Chapter 5: Work, Energy & Power

Chapter 3: Kinematics
Energy & Power

Defining Motion

Graphing Motion Work
: : : Power
Kinematic Equations T fE
Free Fall yp.es NSy
Springs

Projectile Motion _
Conservation of Energy
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Video from
“APlusPhysics.com”

Honors Physics -

What Is Physics?

Regents Physics

378 Kbps B 7L«

SpeedBlt VIDEO Accele
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What is Physics?
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Key : Down 1
“The ability to do

1. Physics has to

11 L1

do with matter,
energy, and their
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QuarkNet-ILC Workshop: {— BaEE
International Linear Collider (B[R =7a354 45 —)
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Accelerating to the ILC

Student view of the International Linear Collider

" ) ) i ) QuarkNet . }.ﬂ.’ -
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Accelerating electrons

. electrons
 We know this technology I
L ragative [-|2 = 1 positive
* Electrons attracted to positive, plate |1 R
. -| =
repelled by negative 2 o eV etecionbeam >
c . =
* Using repeated stages and high (2 !
voltage, we can give electrons a k—1 volt potential diff —|
lot of energy The Evairon

Elactrons accelorated across a I volt {1 J°C) potential difference sach
gain I.62-19 J, or I alactron-volt (V) of Idnatic anargy.
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plate .

Every matter particle has an antimatter
partner

Positrons are antimatter electrons
We can collide them at high energy

We build detectors to measure the
results of these collisions: new particles!

Accelerating electrons and posit
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© O
up down
o O
top bottom
© ©

strange charm

Leptons
electron  electron neutrino

muon neutrino

muon

Anti-quarks
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The Large Electron-Positron co

The Standard Model

Fermions

CERN, 1989-1998 (near Geneva)

100 m underground circular tunnel (now
used by Large Hadron Collider, LHC)

syienp

Precise measurements of Zand W
bosons

— produced by electron-positron =§
collisions :

— Energy of collisions makes particles

Bosons

SlaIED 22J04

: in LEP!



Next step: International Linear Co

* LEP made precise measurements of the Z boson

Hadron Collider (LHC) in 2012
* The International Linear Collider (ILC)
— will be another electron-positron collider
— can make precision measurements of the Higgs

— is planned for Tohoku.

e+ bunch

Damping Rings IR & detectors compressor

e- source

e- bunch
compressor positron 2km
main linac
11 km

central region
5 km

electron
main linac
11 km

2 km

After LEP, the very important Higgs boson was discovered in the Large
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We can study the Higgs!

The electron-positron collision makes a high-energy Z boson
The Z boson radiates a Higgs boson

Both decay — but sometimes Z decays to neutrinos, which we cannot detect
Higgs decays can be seen and we can study them

R o AN
4

Z R n
T e

products




Event ID# Example-1

Front view:

lepton (electron)
from Higgs
decay

lepton (muon)
from Higgs
decay




Event ID# Example-2

Front view:

jets from
Higgs decay




e 2jets

2 leptons

> 2 leptons

* unusual
— write event ID#

We will make a chart on the

2jets

2 leptons

“sticky notes”

e

42

31

>2 leptons  unusual

This is how ILC physicists will study Higgs boson decays (but they

will use computers).
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QuarkNet e-Lab Workshop: Cosmic Ray(FR B #)<—, HAlEE

[ZDULNTDT—4523v7 June 11-12, 2014 (JAER )
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“Short Physics Presentation”
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Large Differences in Abilities, Interests and Will &
. EREDRE AR R
ﬁ[ﬁﬁﬁ Teacher’s Ability
Partly for Enjoyment |

-

- B SHEEH, FHE, JFEH, [FHaT3E

F)LDHA Cooperation with Other Teachers
« BREEFRIXREEDIEA International Exchange
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Change/Shift Students’ Mindset
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