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ABSTRACT 

\ 
Planck's black body data is tabulated. The data Is 

presented from 0,35 micron« to 12.0 microns in increments of 

0.005 microns and at temperatures from 1500 "K through 4050 K 

in 50 'K increments. Hemispherical power, power normalised 

to peak, spectral brightness, temperature exponent H, and 

cumulative and percentage of power between zero and the listed 

wavelength. In addition, graphs of the temperature exponent 

vs temperature and vs wavelength are included. 
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Black Body Functions for Pyrotechnic ist 8 

Robert M. Blunt1 

The data presented in the following tabulation is derived 
from Planck's radiation law.    The values used for the first 
second radiation constant are C^ ■ 3.7A03 x lU"12 watts cm 

and 

and C, lA38b Tlcron WK.    The value of the Stefan-Boltmann 
>-i2 -? .-A constant is C ■ b,h697 x lü"A'- watts cm     deg H,    The conversion 

factor from watts/cnr in the visible region to lumens/cm    is 
680 lumens watt"   at 0,555 micron. 

In general, the values arc hemispherical values and should be 
divided by ft if values of the component normal to the surface 
are required. 

The wavelength at which the power peaks is calculated  froiu 
Xmax - 2898 micron -"K/^K.    The wavelength produced most 
efficiently Is computed from X e - 3652/T UK.    This relation 
is derived by Henford* by setting the derivative of the quotient 
of Planck's law divided by ff T\ with respect to T, equal to 
zero and solving this equation. 

© 

-^ü^ 

»iienford,  Frank, Journal of the Optical Society of America, 
Vol.   29,  Feb.  1939,  page 92-9(-. 

1.    University of Denver, Denver Research Institute, Denver, 
Colornoo 80210 
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Temperature Exponent M In W - KTM 

M is tabulated for each wavelength at a given temperature. 

The value of M denotes the rate at which the radiance (W)  is 

changing at a specific wavelength.    For example:    The Stefan- 

Boltzmann equation W «^ T^ gives radiance (W) over the entire 

electromagnetic spectrum as a function of temperature  (T)  to 

4 4 the fourth power (T ).    This then says that T    represents the 

composite change of the radiance (W) over the whole spectrum. 

M 
On the other hand, the equation W » KT which is in the same form 

as the Stefan-Boltzmann equation is used in these tables to show 

the rate at which the radiance (W) is changing at a given 

wavelength and at a specific temperature. Thus, from th« table 

at 1500 "K and at 0.50000 microns wavelength, M is given as 

19.1800. This then means that at 1300 "K. the spectral radiance 

at 0.5 microns is changing as a iunction of T to the 19.1800 

power whereas the total radiance is changing as T to the 4 power* 

A family of graphs are Included near the end of the tables. 

These graphs show the temperature exponent (M) plotted against 

temperature and against wavelength. 
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« 
»miiiin «»n UIHH n«T» run »L«NC« •«OUTO«. «icmmcs oiminio n.t.t.i umvimn. gr m^wi«, 

INI tullimif  li i,(i«n. thn tut  »r«Pf«»TM«l  1» tf7*.l oinxri» c(i»M«)>ni ru» »MI  rni.iu»inii unit,    oicartt « •    1*««.« 

iifo»ft>. rt«ar«Hfit i   »to.I 

IHl »«»l« •touTto »»0« (i.«o TO n.f* »iciin« it n.oi »«'T/e»«». 

twr mm mini nu« i«        ;.<i IU»I>II/C>I>?. 

INI luNltmiCt  (   l/'l nr intti VISIXLI  tLuii  is n.tr c<M)lL>/t»>< 

in *tiio o»  i-i »IIUU »omii in t"i  IUI»L PO«I» is o.om  . 

INI »«MO or IMI IOHI «ttKU 'i»i in »ISINLI »ONI« II   n.tii ii'»tNj/ii»Ti. 

INI *tiio or iaf  ini«L vitiair nvt in icuti viimH is     o.ons tumn/Mii 

INI   «««IlINCIN   Of   nt«  mull  OUTPUT   IS     l.»I»0  alC'IIDJ. 

INI itvuiNtiM PKonuciD «OST irncii'iu'  it ?.«i«r «icium. 
I.C.it"!» NtalNiies mr »»iin "t  «'rctNii. mioi'ii rulfUNS!  in IOT»L Htnum i-uuvti. 

INI   I0I«L   »OHIM   »»OUTru   \i 7»,t1  atlT/CN«?       n»   ?.«>0Jo«»n«  rUC/SCC/r«*;     0»  •,ft«>)|M-a)   >C>l/tCC'CN*> 

INI reu* NtDitiiP »i im utt ■»»itcieiN •% ».»• «tn/CN«? pt» xion«. 

INI tMcmti. ■*i«NiNcts KntuNv •> i\ IMC pnon'it». *N« luKins pin Mil > ••HUNT rNimmet • viimuifi r»cio». 
IINI«C ■•aitm CNiiMner is n»H»»tn IN «»it* »m sniitui ciNii"tTt« *i' "irxnu. 

• M|N   »MLL    l|NP(*tlU«l   CHtltCS   »t   INtULVEO»    1H|    pUNf.t    |k   atnUNI   MllTtHlCI    (•)   ««I   PC   («ICUl'Ttn   USIfi   |H( 
l|M>t*>IUir   EIPUNCN'  "  IN TNC  ru.il.INi, r(i»»ui«i   •  •  »'UN  , 

INI [i>ut|«liy  u i.oon. »«n TMI ii»pr««'u»t   is i>>«.« udMrn ctkTtriMint rn« i«r ruCLU«!1«» l»»it.    Dt6«liS « •   1500.0 

DCtPtIS rtNOCNHIII  •    mod 

Pi 

»»CLINdM HI«l5P»f«1C»l POPfN SP|CI«4l   MIONINISS 1l>P[P«lljar. POaC« r«na «   lOMl 

t poiti                        >ini>.«i urn LUPINS   PI»   CM«» riPn*iM P «Cai« 

NICNONS »»m/t"«?/»ic«o»i in Pt«« pt« mcaiiN in« ««T«P lt»0   10  l imo 10 1 
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