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Creating a series of simple experiments for a fixed value of Planck ‘Constant
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Abstract

In this research , a Plank’s constant experiment set was design and constructed by using common
material, non-complicate and low cost. The principle of this experiment set was using linear relation
between threshold voltage and current of red, orange, green and blue light emitting diode at room
temperature. The results that obtain is (6.133%0.364)x10™* j.s with error 7.45%.

Keywords: Plank’s constant, Light Emitting Diode
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AUNAFIUVOINASA (Plank’s Hypothesis) fMapnudll evneuiidunioonit esadiawme? (oscillator) #uaud

v

Al (f ) azdmdsnueenuntuguwuuaiuwiviniiih Jsaelindanudulumudeulvauannisi (1)
E=hf (1)
dle  E Ao wdwnuvesesmeuiiiunsemendnu Smheduga 0)

h fe AAaTiveawnads (Planck’s constant) fiAwindu 6.626x107* J.s

f Ao mnudvesnduusvwanini

nasuernel E ylaainaunns

E=eV (2)
& & o & a A oA a ' o ca o -19
Wil e 9 NANUIAUVBIBLENATOUNLARRUNHIUANUANANSINTHvuIe 1 ThaddiAwwiniu 1.602 x 10 384
@)
V fe dndiSudu
91naun1si (1) waz (2) azla hf =eV
eV
n=2"
f
- . C
We f wnu —
A
o & eV
AIUU h=—— (3)
C

76



@ e @@@ { é 15N UTERIvINSIEAUYIR Auingmaniuazimalulaginseieniald assi 4

“Ieneaniuazinalulad Woysannisviodiuegnedsdu”

'3

Usingnised

o

TiAnfugunsaiBidnnsetindfiFuninleleaiUdsuas (Light - Emitting - Diode; LED) Lile

didnmseundeufinduindsunuiiaudazinismendanuesnuluguveddinouiendinu £ = hf duwandld

el .

munn 1 Usingnisaltiinduaunsaldidnvseiindfiionilealeaaaues (Light - Emitting — Diode; LED)

/
E, Conduction Band E. . electron E;
¢ o=
)
U
E Valence Band E, hole E
n 1 A

2N 1
(M) WUUI1AD9DE19918VDILAUTDIT NI UVDIFISNF U
(@) anuznszduvhliingdidnaseu - lea

(A) ledidnnseurlasuamuznduiniiunuwiaudazmendsu £ = hf eenin

nsnnassmAaInvesasriteniumlvagldnisneassusingnisallnihannuas (Photoelectric effect) @4
yaveaetismAsudIniosanindiainduseme lunismaaestiagldnisindndsusures LED wieinly

ANUIUNANAITNYDILNAIALALIIDINTNAABITAANIAINVDILNAIARIY LED wandbamiunin 2

1k
M\ | |

3
S

X

1
I~

LED

AN 2 WATNINAADITAAIASTITOIUNAIAMIE LED

nszuaflvianIu LED wleann | = Vi/R e Vg Ao Angnanaseumniu R = 300 ohm

(v} -4
ENEEGRT
\ieganiuULazasNYAnaaesiniumeAnnvasnalag nFdngsusuves LED

WenaaaamAInIveswnaAlneldynnnanas sy

1



" &) TAsaN15UsEgaivINsseAuTf suineimaniwasinalulaginsotnanald asai 4

“Imemansuazinalulad Weoysannisviesdiuegnedadu”

0

WA NBEY NTOUKUIAA

=) o

WandarlmiluszaudseuuasUSyyns lnemludnldnIedioidweaindausewme daisnaiung vivlvl

s

a1u1sadamividduruneiiseiuindne JsuwiAnfageanwuuganaassdmsuuianisilandaalnd lngld

a

[ 13

gunsaltuguntegudluesyfuiin1siidndiugiu uagdanimilade s1ailduns Seden1sunsednuiwasdon
woy Jananleannisneass £=6.133x107* s Araaandsuindu 7.43% uaziileifisuiunisnaasives

WESINIY Anas nmmeaes £ =7.228x107* j.s drmaamdeuriniu 10.1%

BANTUNITIVY
1 §192993N13908899un % 3 lneld LED duna
2 Aeunisnaaes msUfusiumulumlildasedndiamiian
3 Aeyq UFuanudumuuiuald Tald 7, deduduuszna 15m) s 7, uddufinuaadly
AT NNANITNAGDY
neaestadedl 3 uay 4 Tausu ¥, viuUszanaadeay 15mP audls 0.6V
menseuwa I n1 =V, /300
Weunsmsendng | wag V), lagli | agluunuy y
thewan1seaes 10 Aaavnesnideunsm agldnsvidunss dmiumdndiFusu

MMN15MAaRE IR LTe 2 89 8 Tnewlduu LED Wuddy 1Wen wazin sudiau

© o ~N o L A

UFndiSuAuYes LED wiasdliemaAnasnunaannisi 2
10 Weounswlsendng eV du el f laglid el eguwiunu y anuduiildainnsmaziluein
YDIUNAIATINATNARE

11 Muuesidudanurainndou

AN 3 N3KR9RSBBWAY V, wae V),

78



15N UTERIvINSIEAUYIR Auingmaniuazimalulaginseieniald assi 4

“a 3 a A v [P )
’J'ﬂﬂqﬂqamﬂmﬁlmﬂlulaﬂ FNBYIUNTINBIOUDYNEUIYUY

NAN15398

nmseassdietvundndanaseudidiunusudu 15mV §s 0.6V shusdndanasen LED A2
g1AAUYeY LED Auns 280 837 wazdih mldainnismnasaiesmsesnuuunasasiansaivanlnsiiinesetig
1o Tngldusudiunuinsais TanuenaauYinty 648.12,609.2,569.48 uag 474.7 nm ANEISU @wISaVIA

WA LANANNISA (3)

2000 ~
1800 -
1600 -

1400 -

1200 -
1000 -
800 -
600 -
400 -
200 -

0 - : s ‘

1.4 1.9 2.4 2.9
Vo(V)

Vg(mV)

2 4 n3lLEnINaAT VR wag VD s 4 &

1750 -
I=16118V,- 29618

1700 - R?=0.9939
1650 -

1600 -

Vg(mV)

1550 -

1500 -

1450 -

1400 T T T \
1.925 1.93 1.935 1.94 1.945

Vo(V)

AW 5 nsluansdndFuduLED Funs 1agld 10 Argavie
NAUN15 | = 16118V, — 29618 Lile 1=0 a%ld Vp=1.838 V

79



15N UTERIvINSIEAUYIR Auingmaniuazimalulaginseieniald assi 4

000006:®

“a 3 a A v [P )
’J‘Wﬂqﬂqamﬂl’ﬁﬁl,ﬂﬂiuiaﬂ FNBYIUNTINBIOUDYNEUIYUY

1750
I =20510V, - 36012 *
1700 R?=0.9947
1650
S 1600
£
= 1550
1500
1450
1400 : : :
1.825 1.83 1.835 1.84
Vo(V)
AW 6 nemluanadngFudu LED Adu Tagld 10 Anagavine
NEUNIT | = 20510V, — 36012 il 1=0 2%l¢ Vy=1.756 V
1800 -
| = 12985V, - 24331
1600 - R =0.9924
1400 -~
1200 -
1000 -
£
=" 800 -
600 -
400 -
200
0 T T T T T T 1
1975 198 1985 199  1.995 2 2005 201
Vo(V)

AW 7 nsvluansdndFusiu LED &%e7 Tagld 10 Angavine
9Naun1s | = 12985V, — 24331 e 1=0 azlé Vy=1.874 V

80



TAsaN15UsEgaivINsseAuTf suineimaniwasinalulaginsotnanald asai 4

“Imemansuazinalulad Weoysannisviesdiuegnedadu”

1750 ~
=11144V,- 29731

1700 - R?=0.9973
1650 -

1600 -

Vg(mV)

1550 -

1500 -

1450 -

1400 T T T T T 1
2.795 2.8 2.805 2.81 2.815 2.82 2.825

Vo(V)

AW 8 nTMLanIdndEuAULED @ Tngld 10 Argating
9INEuNs | = 11144V, — 29731 e 1=0 921§ V,=2.668 V

A15199 1 WARIAIANELSUAUN LML DA AIAUDILNAIASIFLNTN(3)LALAIAINUARAINARDY

& néiSudu h lade h AANARIALAE DY
GH 1.756 571x107%
LAY 1.838 6.36 % 10—34
34
- 6.133x10 745
Sifde} 1.874 570%x107
il 2.668 6.76 % 10—34
d3UNaN1339
MnuamsnasdldiAivasnafuamwaon LED Funs 280 07 uazdi lananiunnsnead
LED & h(j.s) Wi h(j.s)
< 5.71x107%
Lo 6.36x107*
» (6.133£0.364)x107*
Lue 5.70x107*
1y 6.76x10

Tnefiiasidudinainadouiniu 7.45%

81



) e @ Py 2 TAsaN15UsEgaivINsseAuTf suineimaniwasinalulaginsotnanald asai 4
)OO =

“Imemansuazinalulad Weoysannisviesdiuegnedadu”

anUs1uHANTSIY

d

NNsANYIAIAIveIuNaAlagliynnAaeias Ui MUARIANEANATRUAIR U LT IBUAANE

£g ' v

anAsaulalan LHaMANANISUAUVDILAALALNUANLUANNIST 3 @1U15aMIAIAINYBILNaIRRAEls WAy

6.133 £ 0.364 x 10** Wesidumnuaaiawdeuwiiu 7.45% lunsideduiiuasisganaasdiagldgunseind

q q

51190 BnNsefiladanueaIaAGawIINd 10%

Farduatuzkarn1suINan1sIdeulUlduslevd
NYAVAaeINBanwuUNUIEIR UL SUAlamhunldassenaaesiuwuuiinnuasidenties v

nsusue V, vitlaliazain esldanusiumuliunidaasidoniidaianusiiuniuningd 1K

LONEIIE9B
Raymond A. Serway, Clement J. Mose and Curt A. Moyer, Modern Physics. Saunders
College Publishing, Philadelphia,USA.,1989.

Wayne P. Garver, The Photoelectric Effect Using LEDs as Light Sources, The Physics
Teacher, Vol. 44, May 2006.

Feng Zhou and Todd Clonger, Computer-Based Experiment for Determining Plank’s Constant Using LEDs,
The Physics Teacher, Vol. 46, October 2008.

Goraz Planinsic and Eugenia Etkina, Light-Emitting Diodes: Learning New Physics, The Physics Teacher, Vol.
53, April 2015.

Blackboby radlation. mMsmaaesdi 6 AAsTivesunasd FuduaIn https:/prezi.com/khyvé Trxsus/plancks-
constant

Wand 2 dwiuimns. namansaeusuilosdududuan httpy//www.rmutphysics.com dletuil 14 iieu

§UAL 2561,

82



