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Let’s Kahoot!



https://kahoot.com/

http://kahoot.it

Kahoot!

o] &¥.l.1

Create your own kahoot for FREE at kahoot.com
Terms | Privacy
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Phyphox

| phyphOX News Download Experiments More v English v

physical phone experiments

GETITON ‘ £ Download on the

Google Play App Store

Download for free: i\




Phyphox Introduction
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< phyphox 7 @ phy ®
phyphox Raw Sensors
SWTH dashen Univessity Acceleration (without...

49% (722 2)- 108 + Get raw data from the so calle...

Acceleration with g
Get raw data from the acceler...

. . Gyroscope
e Get raw data from the gyrosco...
i Get raw data from the light se...
O | ocation (GPS)
2
{RelfEth ESEHNERER 2 =S Get raw position data from sat...
—_ “@’ Magnetometer
(‘ Get raw data from the magnet...
o g)_ Pressure +
Vet ¢ Soimd 3 of Get raw data from the baré
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Curve fitting

&« C @ desmos.com/calculator/o4volszay0?lang=zh-TW Y = o :

@ HiZx3 Member lo.. E Google BE - 201.. Google Keep B google classroom COOK good imp @ Thesis Physics Golf NTU » HihEBE

— EfZaty e desmos Addev 2 @ ®

1v Z Z. 4 ry 10

, +
20 2.9 2.7
30 4.1 4 -
40 4.3 4.1 a
50 4.3 4.2

22
e
—
2
Q
—_—
—
|
=
o
—_
I
S
=
—
N—
S—

R% = 0.9886 e, %

24 @
a=4.78737 b =10.0533392

100 150

i - la(l — exp(—bxl))



https://www.desmos.com/calculator/0ydncj7njx

QOutline

e Warm-up activity
e Digital measurement
e Data analysis

e Some demonstrations

e Scientific modeling



Phenomena

12



Phenomena

laser




Conclusion

» The simulation we made verified our

reflection model
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O COde Yy axis X

> X AXls
/ POS.Y|/pos.z

r [ ® *Circle-%f—%’[i% nal-2.py - /Users/allenchiu/Desktop/Circle-of-Light-final-2.py*
reflection(v,ballpos): .
n=vector(0,ballpos.y,ballpos.z) Reflection

=_d t r / * H
ety e ) o) Function
v=v_prime

(v)
while 1:
rate{lOOU)

for 1 in range(1100):

ball[i].pos=ball[i].pos+ballv[i]*dt .

if ball[i].pos.y**2+ball[i].pOsS.z**2<r**2: Motion of Laser
(ballv[i])=reflection(ballv[i],ball[i].pos)

.f ball[i].pos.x<=0: beam

ballv[i].x=0
ballv[i].y=0
ballv[i].z=0|

Ln: 49 Col: 24
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Wine Glass

n Frequency of an empty wine glass
1 /3Y\'? 4 4 7 R\Y]?
fo=— — 1+ —
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In((fo/f)? — 1)

Parameter: Amount of water

¢ Discussion

water level vs frequency (linearized)
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Our theoretical prediction had a not-bad correspondence with the experiment.

Possible errors might come from: ......



The role of Programming

Data Analysis Mathema_tmal Physics Simulation
Calculation

Ploting Graphs

First Principal(Ab initio)

Exact Calculation

Least Square, Curve

Numerical Calculation Time Dependent/ Many
Body System

Fitting

Theory Visualization

Fourier Transform Visualizing Result

Excel / Numbers
Mathematica Python, Matlab
Origin
Python, Excel, Matlab VPython
Python, Matlab, Igor
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The role of Programming
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1 " + Raw Data
DELE! AnalySIS " York Linear Fit with X and Y Errors
a experiment acceleration vs Force graph 12 B
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Ploting Graphs

Fourier Transform

Science 352, 1547 (2016)

=

p t On Intepsitypr{?file

—e Peak
=—a Valley
+—+ Trap depth (]

Excel / Numbers

intensity
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Origin £,

MNormalized density, Afx)

Python, Matlab, Igor ot

00 01 02z 03 04 05 06 07
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2D Fourier Transform with Python

f f, 1, 1.Fourier plane image

DMD FFT logarithmic spectrum
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Mathematica

@ Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help 29D 32 0

W=T%308 & Q = B

3-level, detuning= A0, quadratic shift q0, absolute value of q0=(1/8)* 575 Hz [ G? B?
in absolute time scale:Qabs

Wolfram
Mathematica

taul := IOalo"(tflopping period of mf=0 state, unit [s]=x)

1
taul
BO := 6 (»unit [G]«*)

0 1= 24Pi+1/845754+80%
A0 :=q0

1
Qabs := 2% Pix * —— (sabsolute value of Rabi frequency=10"4 Hz, frequency units)
V2

endtime := 2 » taul
solthree[4_, g ] 1=
NDSolve[{I#cl'[t] = (-4 +q)*cl[t] +Qabs/2+c2[t] +0«c3[t], I+c2 '[t] =Qabs/2xcl[t] + (0)*xc2[t] +Qabs/2+c3[t],
Ixc3'[t] =0xcl[t] +Qabs/2xc2([t] + (4+g)wec3[t], c1[0] =1, c2[0] =0, c3[0] =0}, {c1[t], c2[t], c3[t]]}, {t, O, endtime}, MaxSteps - 5000]
Rlthree[x_, 4_, g_] := Abs[Evaluate[cl[t] /. solthree[4, g]] /. t+x] "2
R2three[x_, 4_, g ] := Abs[Evaluate[c2([t] /. solthree[4, g]] /. t+x] "2
R3three(x_, 4_, g_] := Abs[Evaluate[c3[t] /. solthree[4, ¢]] /. t»x] "2

Plot[{Rlthree[y, A0, q0], R2three[y, A0, g0], R3three([y, A0, q0]}, {v, O, endtime}, PlotStyle -+ {Black, Red, Blue},
AxesLabel -» {"time[s]", "population"}, PlotLabel -+ "3-level, resonance,tau0=10us,q0=27%2.6kHz,6G"]

3-level, resonance tau0=10us,q0=2r1+2.6kHz,6G
population

08

Symbolic Calculation

06

04

0.2

fime(s]
5.x10° 0.00001 0.000015 0.00002

tau0 := AM'IO“(*flopping period of mf=0 state, unit [s8]%)

Theoretical Visualization

1
tau0
BO :=5 (wunit [G]«)
q0 :=2#Pix1/8+575+807
a0 :=q0

1
Qabs 1= 2«Piw #* —— (#absolute value of Rabi frequency=10"4 Hz, frequency unitw)
V2

H
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Problem Statement

Take two similar paperback books and interleave a few pages at a time.

Push the books together. Hold the two books by their spines and try
to pull them apart.

Investigate the parameters that set the limits of being able to separate
the books.
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(Image from Reference Kit)
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orizontal Model

e Derjvation N 1° page

v —> Tkoin-1)  n'™" page
> Trun

Ty sin@; -~ -mgk(n) )

Here, we get a recursive relationship: .

2Trpm-1) + umgk
Tin =

- n>1 Ty, = pumgk, Trpo = 0
(1—ﬂtan9n)cos,9n n L1 = UMK, Irpo

T _ (Tyn-1)c086y — Trpn-2))(1 +ptanb,_1y) + umgk
RD(n-1) 1 —ptanBg,_q

n>1

a
the force required to pull apart: Tn, = Trpn-1) + Tron » Trotar = Z i
n=1

22
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45

Parameter #1 The Number of Pages (Horizontal Model)

e Data grap h Static coefficient of friction: p = 0.48 + 0.03
Thickness per page: 7 =0.012 £ 0.001 (cm)
Length of the book: L = 18.30 + 0.05 (cm)
Length interleaved inside: x =9.05 + 0.05 (ecm)

Weight per page: mg = 3.5+ 0.1 (g)
Force (N)

50
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+« Theoretical Data
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Acoustic field of the FZP

* The intensity is thus the square of the complex amplitude

U(0) = (ZHU(S)po) (eikao) (eika%’pﬂ 1)+ (U(S)-ano) (—e(ikm))_ u(syelkr

2ik pé 2ik a? + pé

21

r

= 1(0) = U*(0)U(0) Wolfram

Mathematica

We sort mathemetica for further computation

nil&o in.i.l\lnzvoz np _Zia"k Hn_ik" iﬂs_i[k-\“:'pz]xp
+ pe ikl |14 7 |m- -
2] k

zia? k A
Expand[ —he?ikr | _14:e P m-
P k(ﬂ’d-p:)

nit}e XK = ne[z e?iko-24[ke] 2 _e—++zihp—:i[k9] n? _e+4zikp—21[kn] o s A ine'* m A m
p? P -]
A kel g a E— I ]I‘I'I a2 eik‘\.l'a’u‘.!2 —i[](\'uﬂurz] Trzpz Ale Y x
P P k? (a? + p?)? k (a*+p0?)
g a2 etFeri[eVatee? | o awfa2n? 24 prp Ae 12k s pfateo? <24 oo Aet .i[k‘\llnzvaz]nno
* = + -
k( p?) k (a? +p?) k (a? + p?) k (a? + p?)
.ﬁn%”‘kp_i[k\}li*‘p:]mn’p
k (az+pz) ]-
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Numerical Calculations

* Intensity distribution

Intensity distribution

Off-axis distance(m)

010
On-axis distance(m)

From Neng-Ching Chiu
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Numerical Calculations

e Off-axis cross section intensity

44000000

42500000
fzouc-e: 0
Lm:oco

-| 20000
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Intensity

Off-axia Intensity
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015 3200000
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2000000
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1200000
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800000
-0.15
400000
-0.20 0
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Of-axia distance(m)
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code: QQKS853

< C @ https//student.desmos.com/?lang=En

Sign in to your account

G Sign in with Google or Sign in with Desmos

Don't have an account yet? Ask your teacher for a code and
enter it above.
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http://student.desmos.com/

Try it !

& C & studentdesmos.com/activitybuilder/student/601071b51f78cbab0d9689627?lang=en#screenldx=2 & & = G :
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— Marbleslides: Li R 2

= Marbleslides: Lines "2 < 20f24 Next >
Addie Lu

Fix It #1

+ & K

Change one number in the row
below to fix the Marbleslide. 8 /

Y y:%erl /
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Thank you for your listening!!




