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Plancl's tonstant s o V\Qm LMpor tant humies wnuh 2lates

the @ogy of o Wght praen © s liggoency It & used ¢
Wious  aspects of physics, UCh as Schfdoéobog/”s Eguataon

angd de Biogle's relation br wowe(eng% of Moty waves.
Plances ©nsant can b delermued oy LeDs"”

LEDs, when sopplied  with enough witage emct pholorrs.

Woen the wiuum energy required (0 emar o photor, fta
sl and the  woelength of photons emutied cs measured,
dotan be vsed b6 calcwlate the enejgy, W, of the photor. &
I the Quakion € =hf, h is Pancles constant. Plancl

had dbwverdd a5 the energy of radiation increasect, so

did ks hequency leading to the [flancles (onsiant
Quokion. The Cuakion h> F ploves that, given thet o
FfQC/(/emu{ recses energy creaes, By I s o (onsz’c,_m-g
Plancles  Constant cam also be oleber aivred Usi ,f:}JL‘/ a
Using the speec and wawelengtih of aho ton, winere” ¢ = 3 x10%s !

Expetimental  Method

Different colovred L(EDs ere Dokl us8d tn  a cirewit,
ang  the VOL&@O acloss  them was Chanf/ed un@l they
st begun 0 gaut  Lignt s votgge was recorded
for each ddffaenté [ED. The plocess was repareted # s0
bat o mean Could be calcclate.
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DNQ [N of Lignt volrage requifed to |
LED coloul | | GV Fepuercy (He) R ‘]w’) | N L&%Z‘XL”_
Violet %05 |4 14x0™ 7 dix 0™ 260 [299(29%|19%9/2 .59
bluR 470 [ 378010 ™" 6.3810'" |2 43 |23L|235|L5L 2 36
%{QQV\ 929 13 3010 9- W x\0' 210 |2.6% ZOG)Z.OB 2.06
yellow 590 |2 72x10"] §.08x10™  |1.75 |1 67166170} 70
orange 605 [z.53x10 4.96x10"* [1.60 [l 6l [1951.54 1 58 |
ed 640 |2 32x10M 4.69%10™ [1. 46| 1us|l4k|143] | 45
mean Voltage calculation. Fre%vencq calculation:
0129922 L= S ?&_\Qi

“409x107"
_“*_31:@1[{-_&5:#_2,32 N *1.407407- . x10"

£2.3Cv = %] 21 o
R i
QU glculation: ) T A
Qu=i6x107'" x 2 .59 <6.3%2978 .. x 10"
44 107 = qgxlo Tt Z6.38x10'* H,
QU=16x\0'* x 2.36 -
23,776 x 107" -=3.78x107\0

Uneeftaunt &

Stale Reoc\\r\g Lncer tainty on voltmetd

Ronclom  UN G tainties -
\101et & 0.009

hiue = 0.03

g{Qen' ¢.01y

L\Q\low' 0.0

ommge 0.01%

Rcl. 0.00%

r 2 0.0lv

(Qndom bpCertauity (alclation:

260-2 .58

T =0.005
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Data

LED Type A (nm) (f(’)?j‘HZ) Voltage (V)

Infrared 930 3.22581 1.0

Red 624 4.80769 1.4

Yellow 590 5.08475 1.6

Green 530 5.66038 21

Blue 470 6.38298 2.3

uv 400 7.50000 2.7
8,00
7,00 B
6,00

Frequency 104 Hz
LA
3

8

8

2,00
0,50 1,00 1,50 2,00 2,50 3,00

LED Voltage

http://physicsopenlab.org/2015/12/08/planck-constant-measurement/
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Sooite 2 calculakion ™

fonts™ 16 326"
(7,33

foints (2,5 .3)
(22) )6. 27

Plancles constant can be rotghly. dekemined by tse of [€Ds
biven the wlege feguirel © eput photons from wariols LEbs,
Planides Constant can ether e worked out wsuy

by hnduyg the grodient of o groph of QU agoursC -

Soufce | was more accuabe fr determinvyg Mancles (onstant
than source 2. This May Rlete w the wnount of rpeals
done. Sowrce | nuaey be more accurate becciose More repeats
houe been fiade  anol  a mere aocirale Qerage talben o

be used in caltulations

floLvever, source [ does riot gewe the some value for Plench s
(opstant os the official value, 6.63 )“0-34? ancl the lne of
best Fib on the y/‘o/oA does not 9° L‘/uouy& the /G

Tiis & due Systeamalic  ncertaintias

=5 or

4 o’c/ste/u@/h’c
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UNrtount cn ths exaeriment Coutld be an éror Ln
the equipment used - the voltineter s r@ac(quj, o1 sorhe of
the Componenes o “the C(recie MOy Wt béen  wnaccufate, thas

%/}ng{ Se of s
e hef WM/L &'/%s
The Tesults could also be kss accwate betause tive expliment
Wos  wser sensitwe Homan error could mean that the

& switch on uotio{je of the (ED wos determcuped wpiaccvratele =
O Lt Hae Mmeanuy £ W0S not os prease os Could be

Were ked\nolc;gq vsed to detect when the (e first beﬁam to

et Lght. The EXPENS@RR (€SS couldd he e accurede
5} the OXPerlMent voos Cosreed out in a darkencd rooa,

So that the frst emwser of Lcy/d Frorm  the (EP covld

e bobter  oletes i uned.

() websike |https:
(@) websiee  |htkpst// election
L0 em\tﬂwﬁ 7. 204700e5 e sl

L SRR VRO

B)tescbeck jBugjntsed“udq Guide  (te hugne

WS \SBNL Q78-1-40673¢-€7-5

() wel sike b - /1 prysuS openta- 0rg / 2015712708/ plancl-Constant -neasureimert /
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Jurther Underltrg  Physics

Planclcs consiant geves lhe  relationsi p beloeen

the energy of rwliatior ard 45 [requency / watelergih -
77/1« enerqy of Oxgh lctcua,tcom Ccer1 be Ose CCL/(U—LC&Cﬁd ﬂcuém
the Jafea/uemc/ and  Geeerriote 7Y r=p.
Plancle's vodlee® T//u) (/Oléaé /taJ vsesd wn  areas

Of Quantum piysics, arel also wa e pholoelectrec
effece, wWhere £, =hf, g In this relebunsivwg, flanclk's constant
is vsed o worlk out dhee scuniscuns er-ercy o

& photer.
LEDs cre  sencilorolectors, ard when the voltage acnsf
‘.H/IQI’V\ T U v cLC‘ ELre /'C(L)/LC(/&’(,M’?M@M alSo C/a,gﬁe_s
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