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INTRODUCTION

This booklet includes 2 programs for the Texas
Instruments Model SR-52 programmable calculator.
These programs transfer the calculation capability
of the Electro Optical Industries Inc. blackbody
radiation sliderule to the Model SR-52 but with
5 significant figure accuracy.

A copy of the manual for the blackbody
sliderule is included since it defines all terms and
equations and provides useful examples of the use
of the equations.
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PROGRAM TITLE:
BLACKBODY RADIATION SLIDERULE

PROGRAM DESCRIPTION, EQUATIONS, VARIABLES:

Planck’s expression for hemispherical blackbody flux density
radiated in the wavelength interval A to A+d\ is
g 1

~ : i
Hy = SCQ/AT_J [W/em*-um]

where T blackbody temperature (Kelvins)

B, 37415 W-pam® [em?

¢; = 14388 pm-K

The corresponding expression for photon output is

£, :
By = 7\; : = /?I\T [photons/sec-cm?®-pum]
e -1
where ¢, = 1.88365 x 10%3um?/sec-cm?.

These programs compute
A A o0
Hy, Q,, fde?\, fQ)\d?\, thdh,
0 0 %
o0 (e0)
fQ?\dA given A and T, H, = thd?\,
X : 0
0 = fQ?\dP\ given T, as well as
0

T=a 10 = 50t -5 ]+ 17515 sivencithes t,

(Celsius temperature) or te (Fahrenheit temperature).



TITLE: BLACKBODY RADIATION SLIDERULE | (Energy)

®Ax BLACKBODY RADIATION SLIDERULE I

Hy (W/em?um) | H,__(W/em?) THy AN (W/em?)
A (um) : T (K) t el ' L {PE) > T
STEP PROCEDURE ENTER | PRESS DISPLAY

1 Enter program (A and B)
2 To calculate Hy

input wavelength A AMum) A

blackbody temperature T, T(K) Note 1 B

compute Hy A Hx (W/em?2- um)
3 To calculate He

input T T(K) Note 1 A

compute H, *B' Ho_m(W/cmz)
4 To calculate fH)dA

input A | Alum) A

input T T(K) Note 1 B

compute answer G SHxdA (W/em?)

A :
=oJ HxdX if pos.
= 3J HxdX if neg.

NOTES:
1 Temperature may be entered in °C or °F by pressing C or D, respectively, instead of B.
2 A and T are stored in memory on entry and need not be re-entered for subsequent calculations.




LOC |CODE | KEY LOC |CODE | KEY LOC |CODE | KEY LABELS
R e e P 01 1 05 | B A X(um)
11 A 04 4 46 [7LBL | B Tk
42 | STO | %95, 03 3 57 Mix e - 30T
00 0 08 8 52 EE B tHlClT
01 1 08 | 8 e | |
Bl | B Ay 55 | = 04 | 4 o H (Whe. g
46 | *LBL 43 | reL 95 | = B Ho o (Wem?)
12 B s 00 0 56 *rin | ¢ [HAIMW/em2)
42 57O 01 1 46 |*LBL | o'
00 | O B | el 1 | B E
e 2 43 RCL 43 RCL REGISTERS
56 *rtn 00 00 0 00
46 [2EBL | Tint 02| 2 g2 |2 0 A
13 & 95 = 45 yx 07—
85 | + 42— oro-l o 04| 4 03 used
) e 2 00 0 55 + 04 used
07 7 03 3 01 1 05 used
03 3 B0 | 56 *rtn 07 7 06 used
93 46 |*LBL 06 6 07
-1 | 1 B 28 {7 -t 3 08
Ml 1 f 5= F 07 |7 09
95 = 22 INV 52 EE 10
41 | GIO|™ | 23 In x D 1 11
12| B 75 | 41 | GTO || 12
46 | *LBL 01 1 s 5l *fix || 13
o M 1D 95 | = 46 |*LBL | 12
75 | - 20 51 18 [ "C e
0% -3 Ml 88 00 |0 16
0z | 2 03 |3 42 | STO | 17
95 | = 07 | 7 i B e 18
il s 65 | X 04 |4 04 19
05 | 5 0F = 01 FLAGS
b5 | = 0615 42 1810 »
09 | 9 55 | = 00 1
41 | GTO 43 | RCL "%, | 08 2
035147 12 C 00 0 15 3
46 |*LBL 01 1 4
15 E 075187 45 yx




LOC |CODE KEY LOC |CODE | KEY LOC | CODE | KEY LABELS
el T - " 65 | X 75 | - A
93 43 | RCL 43 | RCL | 8
08 8 640152 00 0 00 0 C
95 = 05 04 4 D
80 |*if pos 95 | = B s 55 | = E
15 44 |\ BN 65 X 01 1 A’
10 E’ 53 ( 44 | SUM | 8’
or | 7 e 2 5o 00 | O ¢
55 + 00 0 05 5 o'
08 | 8 o6 g | 185 - FR e
Pl 0d -4 656 | X 06 | 6 REGISTERS
Wl 53 | ( 95 |.= 00
feE sl e e e 80 |[*ifpos| o1
05 | 5 85 44 | SUM || o2
95 | = 03 el A HE o
B BB 54 | ) 00 |0 04
06 6 85 + 04 4 05
o L0 | a8 |8 65 | X 06
85 + b4 ) 01 1 07
10 | *E By |+ 198l gn % 08
020132 04 4 06 6 55 = 09
55 | =< 96 | - 50 | *n | 10
g8 | 8 [%0 |65 |- 45 | v~ 11
735 | 43 | RCL 04 | 4. | 12
| 0g L9 | Ee | X 13
] 3 05 |5 41 | GTO | 14
55 s 45 yx 17 *B' 15
gs |8 " Lo |4 46 |*LBL | 16
95 = 55 & 10 *E. 17
41 GTO 43 RCL1%5 - 1 43 RCL | 18
030142 02 2 00 O 00 0 19
00 0 06 6 03 3 FLAGS
06 | 5 |%%g 1l 22 | INV 45 | yx 0
46 | *LBL 23 In x 56 *rtn 1
44 |Sum g5 == "0 2
035147 43 RGL 44 SUM 3
00 |0 00 | O 4
0 | 3 T 0 B




TITLE: BLACKBODY RADIATION SLIDERULE II (Photons)

@pAx BLACKBODY RADIATION SLIDERULE Il

o) photons 0 (photons ) fO?\d?\ ( photon;e )
A sec-cm?pum 0-=\ sec-cm? sec-cm
o o]
A{um) T(K) fteyeT LlEleT
STEP PROCEDURE ENTER PRESS DISPLAY

1 Enter program (A and B)
2 To calculate Q)

input wavelength A Aum) A

blackbody temperature T T(K) Note 1

T photons

compute Oy A 07\( m)
3 To calculate Q,_

input T T (K) Note 1 A

compute Q,__ B Oow(%)
4 To calculate [QxdA

input A AMum) A

input T T (K) Note 1 :

compute answer ' fQ?\dA(?ET—::%)

A -

=, Oxdd Jfpos

= —hfmﬂhd?\ if neg.
NOTES:
1 Temperature may be entered in °C or °F by pressing C or D, respectively, instead of B.

2 A and T are stored in memory on entry and need not be re-entered for subsequent calculations.




LOC CODE | KEY LOC |CODE | KEY LOC |CODE | KEY r LABELS
| B iR 0o 43 | RCL | A A(um)
1|4 04 |4 0 [0 |s T
42 | o [l |3 e e mlgT
00 | o 08 8 45 yX Bty Fo T
01 1 B=-| B ("% lps |2 E
| 56 | 65 | + a6 [IEL 4 O P )
46 |*LBL 43 | RCL 57 | *fix | &' .o, (e
12 B J B 00 0 iml ey EE e fOpgaffioats)
42 | sto| 01 | 1 57 | *fix | o’
00 0 55 = 085197 04 4 £
Lo B 43 | RCL 95 | = REGISTERS
56 *rtn 1 00 0 56 *rtn ” 00
46 [*1BL % T |3 46 [*LBL | o1 2
13 C ] 95 = 17 “B gy T
8|+ 2 I BIOE0 s A REL | on e
e |2 00 |o 0 [0 o4 usea
07 |7 | 3 I3 | 02 |2 | o5 used
03 |3 [®] 56 [ *m | 45 | y< | o6 used
93 | - 46 |*LBL B 07
oL | 1 1Bl =4 s o l65 b % 08
5 | B 15 | E 01 1 09
95 = 22 INV H 05 5 10
dl | 61 . on ] s g2 | 2 ] 11
12 B 75 - 00 0 “ 12
_ 46 |*LBL g1 %l0a (4 | s
w14 | D 95 | = 52 |EE | 14
75 — 20 £ 07 7 15
03 13 %0 le x| 4 G0 e
02 Z I 01 1 ’ 57 b 1y
% 08 5 .00 ieL | .
S 08 | 8 18 {*c | s
05 5 03 3 00 0 FLAGS
BE = e 6 42 - 158T0 | 0
09 |9 05 |5 00 |o i
41 [ 610 B2 L EE . e 2
e 13 e f 01 1 01 1 3
46 [*LBL 08 |8 4
6P 1 EEe




LOC ! CODE | KEY LOC |CODE | KEY LOC | CODE KEY LABELS
80 .1 42 < 81D 46 | *LBL 00 A
00 | O 44 | Sum 04 B
05 | 5 M0 el a3 ncl 55 | == c
15 | E 0o | O 01 1 D
75 | < 03| 3 |[®] 24 | sUm| E
005, 7] 93 65 00 0 A’
08 | 8 A3 1 BCE 05 | 5 B'
07 7 045157 00 52 EE C’
95 = 05 06 6 D'
80 | *ifpos g o= |08 o = !
M0 o144 | sUm 42 | STO 80 |*if pos REGISTERS
10 = 00 0 44 SUM | oo
DB 6 1Pl g 6 43| RCL | ot
55 | g5 |t 00 | O 02
09 | 9 01 1t o 4 03
e g5 | = 55 | - 04
75 | - 40 > 02 2 05
16 || BB 93 06
04 | 4 01 1 04 | 4 07
95 | = g5 - |00 B 08
e 8 55 | = 04 | 4 09
04 | 4 43 | RCL 01 1 10
g e 0D 02 | 2 11
85 | + 05 | 5 65 | X 12
10 | =& a6 |y Pl 4) L G0 | 8
025137 03 3 03 3 17 *B’ 14
55 = 55 = 46 |*LBL | 15
06 | 6 L e RCL 10 | *E' | 18
75 == o0 | O 43 | RCL || 17
0 | *E g & "% b M@ 18
N0 2D 22 | INV ng g 19
55 + 23 In x 45 yX 10 FLAGS
p2 2 |8 |- 5§ || g || @
95 | = 44 | SUM :
41 | GTO MELE e ey 2
035147 02 2 04 4 3
00 5 4
p3 |3 B> | 43 | RCL
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TEXAS INSTRUMENTS® SR-52
PROGRAMMABLE
POCKET-SIZED CALCULATOR

i
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ELECTRO OPTICAL INDUSTRIES’
MODEL 17
RADIATION SLIDERULE
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THERMOELECTRIC
DIFFERENTIAL
BLACKBODIES

CRYOGENIC VACUUM
BLACKBODIES

COLLIMATORS
1 inch to 12 inches

PREAMPLIFIER
! low impedance

SPECTRUM ANALYZER
1Hz to 50kHz

SPECTRORADIOMETERS

electro optical industries, inc. o p.o. box 3770 O santa barbara, california 93105 T (805) 954-6701






