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= Linkin Park - Numb (Fingerstyle Guitar)
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T3k # (N=kg m/s?)

. V“ ‘ﬁz ~ —
i \/uﬁ TR REZE

® 1kg=9.8N

TENSION

Custom
Light

Medium
Strings

Low

Super
High

E-1

011/
9.08

013/
12.29

7.44

7.95

g

— — :f«}t_"‘,‘-é\'}\‘\‘ E"
Mm% E (kg)/L5% E(m) LT k.

TOTAL
B-2 G-3 D-4 A-5 E-6 TENSION
Folk guitar strings (Elixir)
015/ .022/ .032/ .042/ .052/ 68.1k
9.08 11.35 13.62 13.62 11.35 +Xg
.017/ .026/ .035/ .045/ .056/ 83.4Kg

11.80 15.89 16.80 15.436 13.166

Classical guitar strings (Hannabach)

6.32 6.53 6.93 6.63 6.63 40.48kg

6.63 6.93 8.46 8.16 8.16 46.29kg
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1+ = T 33% Equal temperament

v=fA=constant, for a string

f07\,0 = e R R R R R s b e e DTS @
1
2f0§7\40 Qs err e D ————————— ®
N )i-‘gl
Efoz ( @——— @ e senensrend L - ®
3 IRkF
é Zf z 27\1 [ L T — - o
9., 8
gfog 0 @ @ @ e s T s o

IRFIIRF - "RF=-RF3(-B23F)

3.3 27 1, 27 3\4 81 1, 81 3\5 243 1, 243
— = — X =Tp=— - = — X —-Tp=— — = — X —-Th=——
(2) To 8 zfo 16 0 (2) To 16 4f0 64f0 (2) To 32 4f0 128f0
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C D E F G A B
f 2 81 4 3 27 243
0 8f0 64f0 3f0 zfo 16f0 128f0

f,  1.125f, 1.266f, 1.333f, 15f, 1.688f, 1.898f,
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® 5 BApdRakcnd B4 S0 % 1/221.05946

® 5 RiANRSNYAMILARL- B o Eoln T 0 FALA0HZ -
BB ~ & P = 880Hz

® ki FH I RIFHAUEYR S AD=L(1 - ) , where R="V/2 =

1.059463094359295, L& 5% & (650mm - 630mm)
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- R
| % S % (Ho)

_ﬁ ?j 0 1 2 3 4 5 6 7 8 9
C 16.352 29 7N2 KRR ANR 130.81 261.63 523.25 1046.5 2093.0 4186.0 8372.0
(-48) | 5w zD } (-12) (0) (+12) (+24) LA(+3§) (+48) (+60)

17.324 | ‘o=io=wo
C#Db | a7y | (-ss) | (=

18.354 | 36.708 | 73.416

—

o 138.59 277.18 554.37 1108.7 2 Y ;2 $69.8
. (-11) (+1) (+13) (+25) (+3 61)

146.83 293.66 587.33 1174.7 2349.3 = 4698.6 9397.3

D e } (-22) | (-10) | ()| u o ’) (+38) | (+50) | (+62)
DAE b | ho 77.782 | 15556 31113 = |5 | 24890 49780 99561
(<45) | (Ssee | (=21) | (-9) | (+3) 5) | (+27) | (+39) | (#51) | (+63)

£ | 20602 41203 | 82407 16481 | 32963 659.26 | 13185 2637.0 = 52740 | 10548
(-44) | (-32) | (=20) | (=8) | (+4) | (+16) | (+28) | (+40) | (+52) | (+64)

£ 21827 | 43654 | 87.307 | 17461 | 34923 | 69846 |\ 2969 | 27938 & 5587.7 11175

(-43) | . (=7) (+5) (+17 )3 e oo 1) | (453) | (+465)
F4/G b 23.125 | % ;. =G 185.00 369.99 739.9 .0 5919.9 11840

(-42) (=30) rﬁﬁu;hﬁ\ (-6) (+6) (+18) (+30) (+42) (+54) (+66)
24500 | 48.999 | 97.999 @ 196.00 | 392.00 | 783.99 | 1568.0 | 3136.0 | 6271.9 12544

G L LD (55) (#7) | (#19) | (#31) | (+43) | (+#55) | (+67)
IR * I 9% ’ 103.83 @ 207.65 @ 41530 830.61 & 16612 @ 3322.4 @ 66449 13290
(-40) 1T ( 1 (-16) (-4) (+8) (+20) (+32) (+44) (+56) (+68)

A 27500 | 55.000 ™ 110.00 | 220.00 & 440.00 A 880.00 | 1760.0 @ 3520.0 | 7040.0 A 14080

(-39) (=27) (-15) (-3) (+9) (+21) (+33) (+45) (+57) (+69)
A#/B b 29.135 58.270 116.54 233.08 466.16 932.33 1864.7 3729.3 7458.6 14917
(=38) | /L:""\ ’ "‘l (-2) (+10) (+22) (+34) (+46) (+58) (+70)

B 30.868 % - 2B 246.94 493.88 987.77 1975.5 3951.1 7902.1 15804
(=37) T C=z5) 7 (=135) (-1) (+11) (+23) (+35) (+47) (+59) (+71)

() %ﬁ%ﬁm%ﬁﬁgﬁqj%c (26163HZ) E/‘jﬂﬁ%ﬁﬁ%‘ﬁ " ‘a App“@d Pnotonlcs LaDoratory b |\IUU
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¥ 3 — v 1= A~ (mahogany) ~ i * (maple)

fp=— 2 18+ (Ebony)

wmF —Z {28 fd (spruce) ~ #+ =< A~ (mahogany) ~ % 18 A
(rosewood) ~ # * (maple) ~ 2 & A (ebony) -~ =+ (cedar)

F¥ ~ flHF — = & 32 A~ (Brazilian Rosewood ¢ Jacaranda) -~ &°
& 3z3 A~ (India Rosewood )

TR RF (2F o s 7)) A s AR
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LEEN §

V%] B (m/s) BIRAAE(GPa) #Ekg/m?
Pa=N/m?
Z 45(Spruce) 4893 9.7 405
¥t iow A (Mahogany) 4070 10.6 640
1327 A (Rosewood) 3722 11.5 830

=] 12
U%%: E7F’ﬁEE _/j;ﬁ& _ f?\,

R
P
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#R & w 900~1600Hz

1000Hz 1100Hz 1200Hz

freq(47)=1200
Isosurface: Total acous: ¢ pressure field (Pa)

A 482

48.2
41.7
35,2
28.7
22.2
15.7

sg_20 L0 b=

1300Hz 1400Hz 1500Hz 1600Hz
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10*Log,,(Output power/Input power)
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Microphone

Frequency response

Specifications o

T Cond t lly biased

ype ondenser (externally biased) o, | | /,—‘\__,\
Frequency Response 2010 20,000 Hz T 60 cm N
Polar Pattern Cardioid

Impedance 150 Q) (140 Q actual) 10

Sensitivity -37 dBV/Pa

{at 1 kHz, open circuit voltage) 1 Pascal=94 dB 5FL 2 3 456789 2 3 456789
Maximum SPL 1000 Q load: 133 dB (147 dB, Pad 2050 100 Hy O 10000 20000
(1 kHz at 1% THD) 2500 (1 load: 138 dB (152 dB, Pad c...

Signal-to-Noise Ratio 84.5 dB

{referenced at 94 dB SPL at 1 kHz) S/ ratio is difference between 94 dB SPL and equivalent SPL of self noise, A-weighted

Dynamic Range 1000 Q) load: 123 dB

(at 1 kHz) 2500 () load: 128 dB

Common Mode Rejection

(20 Hz to 20 kHz) >50dB

Clipping Level 1000 ) Ir:xadi 1 dBV
(20Hz-20 kHz at 1% THD) 2500 ) load: 7 dBV
THD of microphone preamplifier when applied input signal is equivalent to carfridge output at specified SPL

ﬁg?;iimmr SPL, A-weighted) 95dB
Polarity Positive pressure on diaphragm produces positive voltage on pin 2 with respect to pin 3
Weight Net: 642 g (22.6 0z.)
Switch Attenuator: -15 dB

Low Frequency Response: flat; -6 dB/foctave below 115 Hz; -18 dB/octave below 80 Hz
Connector Three-pin professional audio (XLR), male

tory - NeU

Power Requirements 48 Vde phantom, 5.4 mA
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micphone reception
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Laser displacement sensor

Laser displacemen t sensor

10

500 400 300 200 100 o ©
Frequency(Hz)
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" 5Hz
f/leZ 80.7Hz=f, :
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162.5Hz=2f, ,/ 1
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D(t)
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log10 |D(f)|

A A 1
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166Hz=2f, 249Hz=3f, E
110.6Hz=2A, l 193.7Hz=3f, |
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Q-factor

_A_f
Q factor= IYRY; I,
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Conclusion

* Localized high frequency vibration

* Reduction of ultra-low frequency vibration

» Reflection of high-frequency sound
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®p =69+ 12 X logz(ﬁo)

®f = 440 x 2(P=69)/12
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Conclusion&future

Conclusion:
é_-'? x%;g]ﬁ? ;&%};‘%@7\@7: ’ o&}ﬁﬁafu&\ 3 ﬁ;i—ﬂ)% %‘Ez"ﬂ—l
51‘#3@ ZaE

Future:

PR P 8 ol O] o MK Pt
. # ¢+4cfw i * matlab® instrument control 7USB# it -

2. RGBT RPIBAREE Y B E o
Work : matlab3t %
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2L 5 4L B

2 i -
0 11.5 0 0 None
100 11.8 0.3 0.004725 15.96
200 12.0 0.5 0.007875 18.71
300 12.3 0.8 0.0126 17.39
400 12.6 1.1 0.017325 16.79

g:17.21
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micphone reception

3500 — Second
harmonic
3000 —| 161Hz
2500 —] :
3 2000
=
= fundamental
<Et 1600 | frequency
1000 —
500 —|
0 =l

12

Frequency Time

Liy Applied Photonics Laboratory - NCU



