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INTRODUCTION

In an effort to provide continued value to it’'s customers, Hewlett-Packard is introducing a unique service for

the HP fully programmable calculator user. This service is designed to save you time and programming effort.

As users are aware, Programmable Calculators are capable of delivering tremendous problem solving- potential in

terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first

handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-

ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs

and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs

were accepted and made available. This overwhelming response indicated the value of the program library and a

Users’ Library was then established for the HP-67/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed

to save you time and money. The Users’ Library has collected the best programs in the most popular categories from

the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting

in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a

great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic

cards are not included. The Program Description | page gives a basic description of the program. The Program

Description |l page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to

the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-

lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent

information about data register contents, uses of labels and flags and the initial calculator status mode is also found

on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,

“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and

Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult

Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97

keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but

some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,

several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s

Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your

program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have

recorded the program. This simple step will protect the magnetic card and keep the program from being

inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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Program Deseription |
 
 -

Program Title  Black Body ThermalRadiation

Contributor's Name Hewlett-Packard  

Address 1000N. E. Circle Blvd.
 

\

City B Corvallis _State0“390"0NZipCode _

 

 -

Program Description, Equations, Variables _

D,

 

Bodies with finite temperatures emit thermal radlatlon The hlgher
the absolute temperature, the more thermal radiation emitted.

Bodies which emit the maximum paossible amount of energy at every

wavelength for a specified temperature are said to be black bodies.

may be assumed to be black for engineering considerations.

Amax1  

  

Black body /
monochromatic
emissive power

T1’T2’T3 -
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Figure 1.

While black bodies do not actually exist in nature, many surfaces - -

,/‘ //Al:ax -

P\\ -

Wavelength, microns (continued
next page)
 Operating Limits andWarnings

Aminuteor moremay berequ1red to obta1nEh,.y or E.,. .y since the
 

I vZ7

integrationis numerical.
 

_betweenpublished tablesandprogramoutputs.

L I

Sources differonvaluesforconstants.This could y1e1d smal] discrepancies

 

    upon any representation or description concerning the program material.

MATERIAL. This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM  v,
 

 



Figure 1 is a representation of black body thermal emission as a function of

wavelength. Note that as temperature increases, the area under the curves (total

emissive power Eb(o-m)) increases. Also note htat the wavelength of maximum

emissive power Amax shifts to the left as temperature increases.

This program calculates the wavelength of maximum emissive power for a given

temperature, the temperature for which a given wavelength would be the

wavelength of maximum emissive power, the total emissive power over all

wavelengths, the emissive power at a particlular wavelength, the emissive

power form zero to a specified wavelength, and the emissive power between

specified wavelengths.

Equations:

A T = C
max Xmax 3

Eb(o_m) = 0T4

27rC1

Epps=—n«—
)\5 (eC2/>\T_ 1)

A

Epo-n) = f Epa dx
o

-— 3
=2mc, Z ~T/ke, e TA |i<>l\_> ¢ 3T

k=1

2cS(T
)\ kC2 kC2

Eb, -2,) = Eb(o-2,) = Eno-n,)



where

Amax is the wavelength of maximum emissivity in microns;

T is the absolute temperature in °R or K:p ;

Ep-=) is the total emissive power in Btu/hr-ft* or Watts/cm?;

Epa is the emissive power at A in Btu/hr-ft>-um or Watts/

cm?-um;

Ep(0-» is the emissive power for wavelengthsless than A in Btu/
hr-ft? or Watts/cm?;

Eb@, -1,) is the emissive power for wavelengths between X\, and \,

in Btu/hr-ft? or Watts/cm?.

¢, = 1.8887982 x 107 Btu-um? /hr-ft?

=5.9544 x 10> Wum®*/cm?

c; =2.58984 x 10* um-°R = 1.4388 x 10* um-K

c3=5.216 x 10°> um-"R = 2.8978 x 10% um-K

0=1.713 x 107? Btu/hr-ft2-°R* =5.6693 x 10~ !2
W/cm?-K*

Oexp = 1.731 x 107° Btu/hr-ft®.-°R* =5.729 x 10712
W/cm?-K*
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Sample Problem(s) _Example1. i e

____Whatpercentage of the radiant output of a lamp isin thevisible range (0.4

~_to 0.7 microns) if the filament of the lamp is assumed to bea black body

_at2400K?What is the percentage at 2500 K?

 

 
 

 

~-~~Keystrokes TT o B 0utputs 12 4"“”

[f] [B]-====-eo>5,669 x 107 N/cm-K"

2400 [A] .4 [B] .7[f] [E][C] [+] 100[x]-======--5> 2.641%
,__25_(10__[AJ‘,_,,,_,L[.f.] [E] [c] [+] 100 [x]-> 3.337%

__x@mple2:

If the human eye was designed to work most efficinetly is sun11ght and the

___visiblespectrum runs from about 0.4to 0.7 microns, what is thesun's

__temperatureindegrees Rankine? Assumethat the sun is a black body. Using
the temperature calculated, find the fraction of the sun's total emissive

power which falls in the visible range. Find the percentage of the sun's

___radiation which has a wavelength less than 0.4 microns.

   
 

 

 

——Keystrokes:———-— Outputs:

L] [A]emmmmmemoo> 1.713 x 1072Btu/hr-fr2-op?
——FCompute-mean—ofvisiblerange. —

8[4}7#F2e,5500XO3
——~Gompute -temperatureof sun. - e - e

—[B}emm- mmmmmemmmmemeeemmmmeeeeeeseeeeeees 0,484 x 105R
—(continued) -

rReference(s)S . R T

Robert Siegel and John R. Howell, Thermal Radiation Heat Transfer,

Volume 1, National Aeronautics and Space Administration, 1968.     



Compute percentage of power in visible range.

[A] .4 [B] . 708 [C] [:] 100 [x]--m-mmmmmmmmmmmmem> 33.70 x 100 4
Compute percentage of power under 0.4 microns.

[E] [C] [5] 100 [x]-mmmmmmmmmmmmmmmmmmmocomomeee> 8.433%



User Instruetions

Black Body Thermal Radiation

INSTRUCTIONS

For SI units (W, um, cm, K

For experimental Stefan-Boltzman constant

instead of theoretical value press

Calculate any or all of the following (T and

A ne n

Calculate T such that X is A

Calculate total emissive power:

Calculate the emissive power at X;

issive power between X

o to steps 2, 3, or 4.

__|
|
Al
B |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|

|
]
|
|
|
|
|
|
|
|
|
|
|
|
|

OUTPUT
DATA/UNITS

1.713x10°
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS !

BE! wiBL. 21 15 1i p57 < 5

St: g’ Store English ggg : ‘gi
12 = 3 & 59 "

P4 2 g constants. BEa c 86
S z g BE1 a g9
BEs - 67 BE2 z a3
i z 8 BEI  EEY -23
B2 z ac B64  [HS -2z
Bao = 4z RES 1 ai
B1@  5T: T @l PEE 2 az
Bil z az pET  STC 35 84
B2 g &5 gEe  RTH &4 |

g,; : gi gfg "“‘BL‘:: 1 1¢ é}‘ Convert to exper-

B1S 5 65 B71 . _gz |Imental o.
B1E . -7 172 2 aa
BT g @d 73 ; @i
B18  &TOS is &6z B74 e aa
19 c as 875 £ as
26 = 62 B7¢  STx4 35-35 84 |
3 - 54 ‘1"" Cl 4 3-‘ i -

o2 g o7 RN o4 |Store T and cal-
B23  STOZ 35 @3 g79 xLBLA 21 11 culate A.-
124 i —52 pe@  ST0S 35 @5
B25 ! &1 BS1  ROLT 35 a3
BZE 7 7 g2 X2y -4]
BT : @i ez z -24
B8 : a3 a4  FRTN 24
220 ! ai B85 LBLE 21 12 |Tmemmemessssssssees
3@ z gz pRE  STOE IS as Store A and calcu-
831 EEY -23 Be87  RCLT 35 83 late T for which
72 OHE -2z peg K2 -41 | would be A...
£33 z a8 pog z -24
34 STO4 35 G4 pa@  RTN 24 |
a5 RIY 24 g9l ¥LBLC Z1 13
B35 ¥LBL: 21 16 12 ==--mmmmmmmmmmeee @92 RCLE 36 85 Calculate Eb(O-w)'
Bzv S s Store SI constants. pe3 ¥ye 53
178 a as a4 ye 53
79 g @3 p95  RCL4 3¢ 84
40 4 74 BSE ¥ -35
pai . -62 Ba7  FTH 24
642 2 4 R3S  LBLD 2114 |
B43  STO! 35 @l P99 RCL! 36 a1
p44 : il 168 ENT? _zy  Calculate Ep,.
B45 3 a4 101 + -55
45 z a3 182 Pi 16-24
B47 s ag 183 * -35
B48 = ag 184  RCLE 36 86
P49 STOC a5 @z 185 g as
850 2 e 10€ ¥ 31
E51 g ag 187 2 -24
p52 o as 188 RCL? 36 @z
p53 7 A7 189 RCLE 36 86
54 —62 110 : -24
BsS 5 ag 111 RCLS 36 @5
BS5  STOT 5 63 12 z -24

REGISTERS
4 6 7 8

Y 1 Cq : C, ’ Cq o ST Ay X' sum ke,/T
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A B D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 e” 33 169 X£¥7 16-35
114 ! 61 178 ETO: 2z @i
115 - -4 171 R -31
116 : ~Z 172 oLy -51
117 kTH 24  |TTTTTToSToToTETIToS 173 RCLT 36 ar
118 *LBLE 21 15 |Calculate Epg_- 174 ENT? -z
1:2 & aa {oe + _ec
128 STOS 35 as 17E P =
121 ST47 35 a7 177 ) _35
122 x%xLEBL! 21 ai 178 Rrl 1 36 di

123 ki -31 179 -35
124 CLE -2l 128 TN P4 |e
125 RCLE 36 88 e ‘Ble 21 16 15

126 RCLZ 36 8z isé ‘Ewgr 2 Calculate By51y,
127 RCLS 26 A5 183  ENT#* -7]

123 * -4 184  GSPE 23 15
123 - —40 185  xaY -41
128 STD8 35 as 186 RCLE 35 @6

131 3 a3 187 5TD@ 35 a6
132 X2y -4] 188 R -3j

153 = —z4 182 5708 35 @
134 RCLe 36 @& 198 GSBE 23 i5

133 nE 23 191 - -45
135 -2 192 GBS 16 31
137 L3 le-63 193 RCL® 36 @@
1:8 1o aZ 194  5T0€ 35 a6
1329 RCLE J6 8¢ 195 7y -3j

146 * —e- 196 RTH 24
141 - -45 e-eemmmmmemmmmeee
142 € as
143 RCLE 36 @6
144 < -24 200

145  RCLE 36 a8
146 3z 53
147 -24
148 - -45
1489 £ a6
158 RCLS 35 @8
151 §2 53
152 : -24
153 RCLE 76 85
154 z -24 210

155 + -55
156 RCLE 3€ @5
157  FCLE 76 86
158 z -24
159 2 33
168 ¥ -35
161  PRCLE 36 85
162 z -24
163 §T+7 35-55 @7
164 RCL? 36 &7 220
165 z -24
166  EEX -23
167 CHE -22 |
168 5 as |

LABELS FLAGS SET STATUS

C D E 0
T>A. AT >E4 T > ELfn 1 FLAGS TRIG DISP

IMMUA b MMUA c U\U ""] d VN e L= AN AREAY 1 ON OFF

Eng SI Exp o )x'—»Eb(;\ L o O [{r DEG FIX [

1 2 3 4 42 1 0 GRAD SCl O

3 =540-2) - 5 5 > 2 O &) RAD O ENG,@~
3 0 & n           



 

 

Program Deseription |

rProgram Title BM //&&Wm o e

Contributor’s Name
/(: 94 ,C

' | o __—‘”

Address /5/Y (O x&/ #\50/
-

fiwW State Cfl ___Zip CodeZ,XZO_?

 

 

 

 

( )

Program Description, Equations, Variables

ifi‘&wm‘%Goofao  Dluargehtat
| No = 'C/’W A 7277(% 255X0whbreGo
WWConalnt.anaC ol Yoos/bgd?.

3W@%@M%<éammw;mz,

‘éL/77QO239 | s

TA/@@zaa/m7,a Lowch Aol (&) mWa[a&mw

 

 

 

 

 

Operating Limits and Warnings MW4& @mf%&’ o o
-7

 Unolaflow OcounsJou jzf: M<. 6 134066393X0
M& 2, 15993%es3x0>"

‘ @w%&w‘£6 ‘&écau K ke M< /. OOOOOOQQIX/OZ_?;:_:

/L% g, _ M> 2, 15Y¥3Y%soxp3>

/Y Ro>/] 46Y 756854x07%
J
 

   ( )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.   . J
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rSkytxetch(es)

\.

 
 
~

Sample Problem(s) v . . o

I)TtHava maso /. 99 X/Oésfflz. WAocroedsde20
Gmperalins, Muar%dz.&é.wa[awj WW@%@ Llnckh,

2

’

2) W@MW@W 6. .76 X0 Crn. adln
w%m%fi»%&u/fi%@’[d/&/m%fi waZize

 Solution(s) /) /e 77 @ 33 @ -7 /. G0 X /033

B —->2.955) )(/05 Ao
Bl --7> 5 0251 /5% Kk
-+ 7.6506 x/0" T

2)  ¢.96EEx /0 B)-> ¢.9%00 X0
| D) -46#69 xy0% M

B)-» 2./336 x6° " K \_

  

J

(Reference(s) ;(/aluur)‘) /77)W &W CL&Z?/} /Zlao' 7%/Z}    



11User Instruetions

Nb~R¢W~UXXAJ3ORyXJ<
<~
Q

OUTPUT
DATA/UNITS DATA/UNITS

INSTRUCTIONS

AN

|
|

|
|

|
|

|
|

|
|

|
|

||
!

I
|

|
!

|
|
j
j
J
]
]
J
J

T

 



l) ® l e 42 l

67 Trogram Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE

oot Lchuw-a
2 ' 3

12

Rg-‘-

M

). Y5498k 855X720

#QMWM&:y 080

mzwmw

-

. ) q ¢

Rs‘0o73yog$%29

K= /07”7/)7

#MMWV _

owuo’fxalaé
REGISTERS

3 4 5
m

S4 S5

D

M

COMMENTS

/0>¢
K
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 (

Program Title

Contributor’s Name

298 Vi
Address

City

\_

Daly City

SPECIAL RELATIVITY CONVERSIONS

Ctein
sta Grande

 

_ State Ca _Zip Code QU014

 

 
 - N

Program Description, Equations, Variables This program provides relativisticconver-

sions between the following quantities: rest mass (m ); velocity

(v, in units of e=1); energy (E), and mementum (P).Given any two —
it is possible to find the two unknowns by the followingequations:

(I)-- B= m/SQRT(1-v?) // (II)-- E=SQRT(P%+m?) // (III)-- E=P/v
(IV)-- P=vE// (V)-= P=SQRT§E2-m2) // (V1)-- v=P/E // (VII)m=SQRTgE2-P2)

Data may be enteredin anyorder and recalled at any time. Theprogram
scans the registers and, after determining if there is enough data to
solve for the unknown,

If insufficient data ,
selects the appropriate subset of equations+—
then. the program displays Error. The following

selection patterns are used:

 

 

TO FIND: v m E P
GIVEN: —B e,B v,m - v,E — —

~useV,VI  use IV,VII ~use I ~use IV -

m ’P WyP - ) -P N ee

‘use II, VI use III VII use IIT use I,IV -

_E,P ._E,P - m,P m,E

usngI» use VII ~use IT use V

 

 

- Because of

on the next

thecomplexity of this program, a --chart-is provided
page which diagrams the access patterns used by each
 

~labeled subsection. Boxes are used torepresent direct jumps,

—andcirclesrepresent subroutine calls. Theuser isadvisedto
review this carefully before modifying this program.
 

all data must be p081t1ve.Ve1001ty mustbe
lessthan 1. ERROR message will be displayedifa real solution
does not exist or the input data is outside these-limits.

Operating Limits and Warnings

 

 

 

 
 

 
 

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.     
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Special Relat1v1
 

 

   

 

  
 

         

 

   
 

FSkétch(es) )

0 C D E
{4—{d] =

i I | el
2 Pfc] o{7) —le—0®

8 orid
£03) C

O0O—>1]

\_ y
 

 

 

 

Sample Problem(s)

1) Find the velocity and momentum of an electron (m=.511 MeV)

with a total energy of 1.0 MeV.

2) Given an E of 500 MeV and a P of 498 MeV/c, what is the
particle's mass and velocity.

3) At .9c, and electron has an energy of 1. 1723 MeV, Find

i1ts rest mags and momentum.

4) An electron is traveling at .3c. Find its momentum and energy.

 

  
 

 

   
Solution(s) -

A, .511, ¢, 1, D, B, v=.8596c; E, P=.8596MeV/c.

'2) A, 500, D, 498, E, B, v=.996c; C, m= LL,6766MeV

3) A, .9, B, 1.1723, D, C, m=.511MeV; E, P=1.0551MeV/c

4) A, .3, B, .511, C, D, E=.5357MeV; E, P=.1607 MeV/c

— J
7

Reference(s)  HP-65 library program #308 by this author. T

\ J 
 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 
 

 
 

 
 

 
 

       
 

  

 

 
 

 
 

LY, \ l . of & . 15
SCr 1ns(ruetions

SPECIAL RELATIVITY CONVERSIONS

VELOCITY MASS ENERGY MOMENTUM

INPUT OUTPUTSTEP INSTRUCTIONS DATA/UNITS KEYS DATAIUNITS

1 Load Side one of card [:]D

2 Reset registers ===——- LA J[]
3 TO ENTER A VARIABILE: I H ]

velocity v B ]| ] v

mass m L c |l ] m
energy E [ D ] [ *] E

momentum P | E | ] P

L]
L TO FIND A VARTABLES VALUE: [ ll "]

velocity none | B1 v

mass none [ C1] m
energy none [ D ’] [ q E

momentum none |_g1j P

L]
GO TO STEP 2 FOR EACH NEW SET OF ]

KNOWN VARTIABLES [ ] [ ]

]
1]

L]
Lo
1]

I
T
I
LI
]
I

FLAGS SET STATUS |

0 ——--- FLAGS TRIG DISP
T ON OFF

o0 X DEG R® FIX 0@
2 _ _____ 1 0 GRAD O sci O

> 0O ®| RaD O ENg O |
3 data‘? 3 D E n_L

LABELS '
Areset |[felocity [° mass |°energy [homentum

q- bstore'x' |*0'error|®eq.V, VII[® —=—m--

1 or #?|'find v;m|%q.V, VII R1-x/y) [¥ind m;V
R 6 eq.IT ["eq.VI [fT1-v<) [¥ind P;¥           
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1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              
 

 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

oo1 *ILBL A |31 25 11|RESET *LBL © ol 25 08 v in X
%T REG |31 L6L:f Xy 35 52 in
F 3 35 o3y — asin 32 62 SQRT(l—vZ)

R/S 84 cos 31 63
*LBL, B |31 25 12|FIND/STOREv 81 o
1 01 RTN 35 pp  |€9.l gives B
GSB 0 [31 22 oo]Store new v *IBL E |31 25 15| FIND/STORE P
RCL 2 [34 02 m i Ly ol
x=0? |31 51 1f m is unknown GSB 0 31 22 00|store new P

010 GTO 1 22 01 Ehen go to 1 x=07? 21 51 if v is unknown
GTO 2 0

§23?3 %% 2% if E,m are known RCL g 34 Og f?e;’%okgng:

GTO 3 |22 03 then go to 3 X#£07 31 61 then eq.I gives
GSB 6 |31 22 06]eq.II gives E  [oro  |GSB 8 31 22 08 g,
ENTER |41 | RCL 3 34 03 If R, contains
*LBL 7 |31 25 07 x=07 3T 51 |E(i.2.#0), then
R ¥ 35 53 R v 35 53 this takes prior
RCL & [34 ok g RCL 1 34 01 ity.
Xey 35 52 X 71 :

= : a1 eq. VI gives v FLBL ¢ |32 25 13| ost-givesf
GTO ¢ [22 31 13|check out P X=07 31 51 if variable or
*LBL C |31 25 13| FIND/STORE m 81 result is not
2 02 ™N 35 22 legitimate,end.
GSB 0 |31 22 oo|$tore mew n %0 |*LBL 0 |31 25 00]check/store'x’
x=07 |31 51 1f v 1s unkfiown ST I 35 33 |store (1)
GTO & |22 o4 then go to F? 3 35 71 03]if data has been
RCL 3 [34 03 E . GTO b 22 31 12]entered,go to b
X 71 eq.IV gives P RCL(i) |34 24 check contents
LST x |35 82 E _ X#£07? 31 61 of register'x'

030 x£07? 31 61 if E 1s known, R/S 8L and display if
GTO 2 |22 02 go to 2 RCL 1 34 01 good. Otherwise
RCL 4 |34 ok P RTN 35 22 RCL v_and return
ENTER |41 *TBL b |32 25 STORE NEW "x"
ENTER |41 o0 RV _ 35 53 in register defi
RCT. 1 |34 01 v STO(i) [33 24 ned by (i)
81 leq.IIIgivesE__ R/S 8l

*LBL 2 [J1 25 U2l%q, Vv or VII ¥LBL 1 [31 25 O1] FIND v;m UNKNOWN
EN$ER gé = RCL 3 au 03 E
R ENTER 1

040 GSB 3 31 22 03 SQRT(x2-y2) GTO 7 22 07 eq.VI gives v
R 4 35 54 ' *1,BL L 31 25 o4]|FIND m;v UNKNOWN

X 71 eq.VII gives m RCL L 34 oL P
GTO ¢ |22 31 13|check for valid GTO d 22 31 14|80 to d
*ILBL 3 |31 25 03]|results 100 *LBL 6 31 25 06]EQ. IT

81 find RCL 2 3L 02 m
asin 32 62 SQRT(1~y2/x2) GSB c 32 22 13]check validity
cos 31 63 RCL L 34 ok P
RTN 35 22 GSB ¢ 32 22 13]check Vagldrw
*TBL D |31 25 14| FIND/STORE E R4P 32 72 E=SQRT(m“+P2

550 3 03 RTN 35 22
GSR O (31 22 0Q]store new E *LBL 9 31 25 09| FIND P:v UNKNOWN
G;g”é g% gé if v is unknown fi%%LZd %g g% oL

o 6. — 2 sRPTO? 3$ 23 ;?eg ggstunknown1w Ggf 2 2i %% 3 EheCk validity

x=0 3

G510 7 27 97 Lnen g0 to 7. GTO 2|22 05 __leq.V orViI
REGISTERS

0 Velocity? mass |energy |fhomentum|® ® ’ 8 ?
 

SO St

  
S2 S3

 
Sa

 
S5 Sé

  
S8 S9

  
    

D  used   
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Program Deseription |
 

 

 
 

 

~ :

Program Title Three Dimensional Special Relativity - -)

Contributor’s Name William C. Wickes SI

Address  Princeton University, Department of Physics .

City Princeton State N.Jd. ZipCode (08540
\_

N 

Program Description, Equations, Variables e I

1. Given the components of any 4-yector, 1in particular _ o

x'H= (x',y',z',ct') or p'M= (p'x,p'y,p'z,gf), calculate the components x" or

p* in a frame in which the original frameis moving with veleeity — - — ——

(8%,8Y,8%,). | o
momentum

total energy

o
y
M

T
y
™
Y

I

v/c V= velocity

2. For any §, calculate the time-dilation/length contraction factorv.

3. For a 4-vector Ax“‘connecting any two space-time events, calculatethe

invariant interval cAT.

Formulae:

=BBel g=(052112
At = y(t + §'§/C2) Iax) = [Ax%jAyzfAz?]I{ngmfifi,

y = [1-g2171/2 | Cc2AT? =c2At2-IAX12

The coordinate frames are assumed to be synchronized sothat the event{0,0,0,0)
has the same coordinates in both frames.
 

Operating Limits and Warnings For a spacelike interval, c?At?<0, the calculatorwill

display " - lcATl"

\. ’ ”“" J
 

  

( N\

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ J    
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Program Deseription 11
 
 

Sketch(es)

\_
 

 
 -

Sample Problem(s) An observer moving relative to the Earth with velocity §=(.4,.5,.6)

measures the coordinates of an event as x'M = (1,2,3,4).

a) Give the coordinates relative to the Earth frame.

b) What is the interval between the event and the origin (0,0,0,0)

 

  
 

 

 

Reference(s) Y-D. Jackson, Classical Electrodynamics (J. Wiley & Sons, NY 1962)
   

Solution(s) (If necessary) Set dimensions = 3: 3[E] ----cemcmmeae- 3.00

Enter B: .4[*] .5[4] .6[A] -=-=nmmmmmm- .88%*+ |
2.09 Y

Enter x'H: 1[+] 2[+] 3[4] 4[B] -----n-- 1.00  x°

Calculate_ cAt [D] -------- 1.41  cAtT

Calculate x": [C] ------—-- 15.01%** t

10.71*%** z

8.43*** y

L 6.14*%** x )

-  
  



User Instruetions 9

   

 

   

  

  

3-Dimensional Special Relativity

cAT

INPUT OUTPUT

1.] Set number space dimensio

A
L e
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i

.
e
e
e
e
e

e
e
e
—
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>

|
|

3.| Enter x",
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\
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s
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ct)
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|
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—
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|
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|
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|
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20
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 LBL D 3t 25 14 LST X 3S B2

rRLL b 34 ob ST | >3 o)

Fto 35 11 oo X2y 35 s2

T4 2z o4 060 F2 35 7o)
Rl 4 3y Ol aTo b 22 06

R —> P 32 72 R ¢ 35 s¢4
F2 | 25 21 o/ Coimpute T xe? S7TO 2 23 o2 a

GTo 4 22 oy 2P 32 72 !@/ .
ReL & 3y os L8 b 3 25 o0b ST Tt oo T

010 R-=>P 32 72 sco A 33 N

LBL 4 31 2% o4 cos™! 32 63 i fiz
X 32 slo— SIN 31 ¢

RceL 7 3y o7 I/ 3§ ¢2

< 3L sy 070 sTo B 33 |2 '

- 5 c4? - x> rcL A 34 4|

cHS 42| ._ —K— 31 84| PisPLAY

K <o 31 7 B - 2y 3¢ 52
sFEo 35 51 02| spaceLikE RTN 35 22|4
R BS 35 64 SFo LBLB 31 25 2

020 Jx 3| SY Sro 7 33 &7
F22 35 721 o2 R4 35 53
CHS 42| - Sfo- spAcELIKE ST b 33 06 Sto &

Rrrpn 35 22|o____. R_v 35 53 €
tBLa |32 25 0] calcolate f3 080 STo 4 33 o4
st 8 33 12 Sronn RV 35S 53
X 32 S¢ 570 5 33 0%

Iy 35 b2 RTN 35 22| _ _ __-
( ol LBL C 31 25 13| k'S x*
= 5 GsSB € 32 22 /S /Z‘Z"

030 CHS 42 R_CL A 3y )

e 31 Sy x> 32 Sy

sTo A 33 1) + S
RTN 3 22\ __ ree B 34 |2

LBL e 32 25 15 090 { ol

RcL 6 3y ©b6 Cowrpute /§. {' -_ < |

Rce 3 54 o3 i el 21

X 7/ = Zfié x't ReL B 34 12

Fo? 35 7( ©O i L 7 34 07

TN 35 22 %Y =1

040 rcL | » 34 o) + A
R 4 3y o4 Sto C 3% 13
% 71 3 o3

+ 6l STO © 33 60 USE RO As CouNTER

F2/ 35 71 0) 100 ST I 3s 33

RTN 35 22 LBLO 2| 25 oo (o»wpu‘i'c owna

RCL 2 24 o2 REL © 34 oo Commponent ead

RcL 5§ 3¢ oS >T 3s 33 cycle

x i rRLL < 34 |
+ A rce (1) Y 2

050 TN 322_ » U
8L A |3 25 ]| Couvpute ¥ rC T 35 34
STo 3 23 03 3 03
I xX-) 35 100 + 6

&0 6 22 of 110 ST T 35" 33
x=y S s2 cLx 24

R P 32 12 e (1) 3y 24
REGISTERS

0 coonter p4 2 P,u 3 [3} 4 5 x 6 z 7 et 8 9

SO S1 S2 S3 S4 { S5 ! S6 %‘ S7 ct! S8 S9

A /3 B o C D E USED       
 



67 Program Listing 11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE

6
=< 2 170

sto G

PIs 42

z o2

20 One cycle for N=|

s~-0 33

Two Cycles for N=2

- e e e . e o ——— g —

COMPU+¢ Ct

DI1sPLAY RESOLTS

Set a,,p.mfw'a{e

Clags for N=1,

2) Ov 3

LABELS
cof

d

> ”

COMMENTS

SET STATUS

TRIG

DEG O
GRAD O
RAD O

21
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Program Desecription 1
 

 

 
 

 

 

(" . . ‘}
Program Title Einsteins Twin Paradox

Contributor’s Name David M. Weingold

Address % Synergy Research P.0. Box 372

City Woodmere State N.Y. Zip Code 11598
\_ J

s N
Program Description, Equations, Variables

The program is arranged to calculate subjective and real time differential

between an observer on Earth and the pilot of a vehicle accelerating near

the speed of light. If you imagine twins at age 21. One becomes an astronaut

and volunteers for the first interstellar flight. He takes off and travels

at a ponderous speed of say 2.994444444*10**8 meters per second. In this

situation it is accurate enough to call C the speed of light, 3*10**8. The

astronaut travels for what he measures to be a year well past the sun at which

time he fires retro and navigational engines, and turns around and heads

toward Earth; the journey naturally takes another year. He is now 23 years

old but when he steps from the ship his twin is over 37 years old! That over

16 years had passed on Earth. The explanation as to why this happened involves

very complicated non Euclidian geometry and relativistic considerations of

accelerating frame of reference too complicated for this discussion, it

sufficies to say that in the event of tremendous accelerations such as the

turning around of a space craft traveling near the speed of 1ight that

the order of magnitude of energy involved is extremely large and the consideration

of it as it interelates to space as time is conceived as a fourth physical

 

Operating Limits and Warnings

 

 

 

This program has been verified only with respect to the numerical example given in Program Description 1l. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\__ _/     
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Program Deseription |
 
 

f
)

Program Title Einsteins Twin Paradox |

Contributor's Name David M. Weingold

 
 

 
 

Address % Synergy Research P.0. Box 372 ‘

City Woodmere state New York Zip Code 11598

\ )

r
3 3 - .

Program Description, Equations, Variables dimension of space, the Universe is

then conceived as a giant four dimensional sphere with a three dimensional surface.

The space craft in its turning travels relative to the Earth, not as far along that

fourth dimension and hence the differential between the twins age. The equations

for this case are quite simple and adeguate for this case. They consist primarily

of the Lorentz transform i.e., v (I -%yd,where v is the velocity of the space craft
relative to the Earth, and c is the universal constant, 3x108 meters per second,

the speed of 1light. The program inputs consist of speed of space craft in meters

per second, time passed on Earth, time passed on board the craft, and the ages of

the twins bgfore the flights. With input TE,time passed on Earth, the equation

TS=TEv%1- %?) gives TS,[“time passed on board"] ship during journey. Input T, time
assed o i ion: T i "tipassed on board ship,and the equat1on.TE= /]-%7§ gives you TEr[ time p::mssed,Qn,.v__.‘w

Earth"] during journey. The label A clears and initiates the program. Lbl B is the

input for average velocity of the craft. Lbl C is the input for time passed on

earth in years and outputs time passed on board ship by hitting fC Lb1l D input

time passed on board ship fD give appronriate time passed on earth the E's give

ages.

 

Operating Limits and Warnings Be certain ‘that you enter the speed of the space craft in

meters per second. All time and age entries must be in years. Outputs will be in

years. Do not try to make the space travel at the speed of light, = (3.00x108mete[§/second)

as this will only show an error as should be and is implied by the theory of

relativity.

 

 
 

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. _/    
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Age differential is 24.3015 (55-30.6085)

REFERENCE (S) Introduction to Special Relativity by James H. Smith (chp. 6)

W.A. Benjam Inc., New York, Amsterdam 1965.  

—_—— N

Sketch(es)

o | — ™
—

Y Y

G ] -k
~ Iy Z
= , , —

, —_— /<g
S )

(. Suppose two twins,age thrity, take part in this experiment the B
Sample Problem(s) v PP , »ag Y 3 P P "

velocity of the ship will average 2.999111111x10~, if the twin on board travels a

total of one year how much time will have passed on Earth? And given that 25 years

passes on earth before return of the ship, how much time passed on board? What was

the age differential in both cases?

Solution(s) Load side 1 and side 2

7> -9.00 x 10'°
2.999111111 [EEX] 8 [B]

1 [D] [f] [D] =-mmmmmmmmmmmmee> 41.08 years passed on Earth

30 [E] ~mmmmmmmmoo> 71 twin on Earth's age
Age differential is 40 years (71-31)

[A]
2.999111111 [EEX] 8 [B]

L 25 [C] [f] [C] ===mcmmmmmmmmmme> .6085 years passed in space y

30 [f] [E] ==--=mmmmmmme> 30.6085 twin on board's age 0 
  



User Instruetions 2

  
    

    Einstien T;igslfiggg(.)x [FILCT>(Tg)yrs [FILDIATL)yrs [FILE] s
(TE)years (Ts)years age of Earth

twin

iece twins age

INT   speed of craft   
        

 

 

 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

 
 

  

  

  

  

  

  

  
 

  

  

  

  

 
 

  

  

  

 
       
 

 

 

  

   

STEP INSTRUCTIONS DA'll":\'/,llJJ;lTS KEYS Dfl%S:ITTs

.| Run tape ]

2.| Hit [A] initiate clear registers set display LATl| |o.000+16

3.] Enter ship average velocity in meters/sec 999+8 (sJ[| 8.994+16

4.1 Enter time passed—on ship—in years 1 ‘;_D;] l:] 3.155+07

5.] Calculate time passed on Earth in years [:;;;]LUD~] 3.873+01

6.] Calculate how old Farth man is upon end 30 :;_EV_J [i] 6.874+01

7. Enter time passed on Earth in years 25 [,CA:]L¢¥~7| 7.889+08

8.] Calculate time passed on ship in years liiiglfiigrnl 6.454-01

9.1 Find age of space twin at end of 191‘”99‘\/ 30 ffj] [‘VE:] 3.064+01

-
Always enter time in years, and speed in mtrs [:;;j E;;;]

per cacond. to ao to-new—case—i-e aw_cnoed [7 —] [—:l
VVVVVVVVV v '\ IV Teloe ll\." J'JCCU _— ——

or different amounts of time or ages*. Hit L:jt;] ;?i]

[Al, and then continue from step #3 with new [7 7] [fi,fi;]

values. LI]

L)
If time passed outputs are decimals, ]

multiplying by 365.25 converts to days [:;Z;][ZAM

S.
* The ages used in the [E] and Lf] [E] L]

subroutines need not be the same, our two [;7;] L;;?]

"participants" need not be twins. {ff 4][; ;:]

S
Time passed outputs, or age outputs can all [,; 7J[¥::f]

be viewed in fixed mode by hitting fix key. [77J [":';,,j

i.e., 3.873+01+38.73, or 6.873+01+68.73 I

)
L

S .
I", S] [i’,_":’ 7]

1]
L)
I
]

o - LABELS. . : oL FLAGS " ' 'SETSTATUS
. RV STP . passed 1o passeat PR

M Initiate |° Vel Ent %n Earth mPspace Ent ltTwm F.age 0 FLAGS TRIG DISP

a b CEarth_T.tdd9Space T. _|e Space th\1 ON OFFv . % 0o 0 X DEG K FIX O
1- Erro%t1ne ship T. to Earth T} F. age ' O ® GRAD O SCI g

- > 0O x| RaD O

|

ENG
5 6 7 8 9 3 s O X n_9
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97 Program Listing |1
STEP KEY ENTRY KEY CODE ! COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

11 X - Fvlev Time

: fessed 1W Space
SCI ' x C poa I/ey-'f' fiVUM

DSP I,A}[T//CL‘)LG X )/ed"S 7/4 fecald.f

CLX STOre C_ONSTGA/t STare 1~ RD
C Lear f\797tsTer5

F, 'Vcl Cao«J S*or‘s l

v RA. et
=

ci.

ore wnv RL,L

1_2 E,fl(c’r 5)7/,0 Avq. ‘/C/o<l+/

Svutufe awd STore

jw RR

Trme ssedENTG’V lime fasse qucv/Qh‘

ON Eqr'-}l\ v yed")

CONVert Tp Sccoms [090 Ea.r'fl! 7;/:;0 u/a./

AgeSTore | ¥ RCT

Ca. /cu/a.?le 5,04.: e

(rq;/culafe Twin ;;n@,h17e

T - Tl%
STD ve A%

Sp“'CC aw~vd Pf}u‘r

REGISTERS

2[‘, 2 ) 3 T 4 _,r; 5

S4 S5 S6

6

C 3 D me passed [e
rth in sec{rocket in se¢g¢. 
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 (-

Program Title Delta-V - Orbit Simulator )

Contributor's Name Harold T. Coderre

Address bk 1915 Hall

ciy Princeton stateNeWw Jersey Zip Code 08540
- \

 

 
 -

Program Description, Equations, Variables This program calculates orbit parameters

from initial position and velocity data both for elliptical and

hyperbolic orbits in a plane. It is also possible to move the point

of interest to anywhere along the orbit and then recalculate orbit

parameters. Equations Used:

om
Encrsy: E = ’ V7{4— éiV&h 6.,._.,., .

gMo+-/__5_57"\_;“2 -&,) e = Re {1+ € cox (O~97)
Eccen‘tric;ry e = | + ‘(é‘,‘"")z Vheo = J2(E+ (-'kmm)

Ro = &&=
0 R/ e’= g + ‘OS—I(_A_{;—1) Npew = Opew * Sik-'<7:u£i—w)
min = Ko/ /€ &

Semima'or Axes© A= R/(I— 2) for o (,La.uJC " Veloc}f)/

SemmmorAxcs b = \/’-€* —_— —

Perlocf. T"' Z.TT\/ Vnew = de + A-_\7

Distance. to Asymptote Vertex S = Km.‘,é )
Anjle between Asynp‘fo?es and 90, = Cos ("L)

Radius Vecter
A

Operating Limits and Warnings A11 angles should be 04£60<360. If 6 (A) gives a

negative radius for a hyperbolic orbit (e>1) the orbit does not exist

for the inputted 6. This program becomes ill-conditioned and

inaccurate near degenerate conics (Circles, Parabolas and Straight lingg).

For added realism: avoid all orbits where Bpin <radius of the attracti

body ( 6.400 * 106 m for the Earth).

  
 
 

 
 

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.     
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<

Sketch(es) v Ellipse (e<1)

‘~\é;

® S ,
6 A j;j-__7zz;::>\\ ] e ®

4x;6-"'"‘\
Ny

Axis VY Hyperpola
(e>1)

-
Sample Problem(s) BXecute a transfer from Low Earth Orbit to Geosynchronous
Step 1: Initialize R;= 7.1E6 ;= 0 V;= 7.4E3 o= 90

Step 2: Position Satellite at Perigee

Step 3: Accelerate to Synchronous Transfer

Step 4: Position Satellite at new Apogee

Step 5: Circularize

Avié j

Solution(s) Keystrokes: (all underlined numbers are machine output)
Step 1: 7.10E6 ENT 0 [f][A]

7.40E3 ENT 90 [f]E]
Step 2: [D] 180.0 [A] 6.7462E6
Step 3: 2312[RCLI (I A  270.0
Step 4:[D] 180.0 180[F [A] 4.228688E7
Step 5: 1455 [RCL] [31[B] 90.0 [€] 3.505809E-3 [E] 4.213916E7

[B75) 23.90148 [EBH.MS] 23.54053 #¥*xsxs

" J

 

 

 

 

 

 
 S
Reference(s) Goldstein: Classical Mechanics Chapt 3   
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User Instruetions *

STEP INSTRUCTIONS 5A'TNATS'I”S KEYS 5A?Tli\T/SngTs

1 |Load side 1 and side 2 L

2 Initialize Utility Registers 3600| STO| 5
360 | STO|| D |

180| [STO/| B |

3 Compute G* M~ 6.6732E-11| | ENTERT |
(Mass of attracting body (Kg) )1t— M | * |$§T04 | G *M

4 |Enter initial position B; | ENTERT |
6; | £[[ A| R;

5 Enter initial velocity \ | ENTER? |

X | £ Il B| Vi
6 (Optional) Calculate the eccentricity lcIl | &
7 |calculate 8 and R,., (program will (D|| o’

pause to display € ) P‘j—'—;}fl [ | R

8 |(Step 8 must always be preceded by Step 7) ]

For e<1: Calculate semimajor and |E|| | a

semiminor Axes =yl | | b
Calculate the Period T IR/S|| | T (Hrs)

For e>1: Calculate S |E[ ] S
Calculate 6, B/S]]| 0a

(1f e=1 program will return O [for S) ]

9 |Position the Satellite at a given 6 © |AJ[ ] | Boeow

Find new Speed IRCL||2 | Vnew

Find new Velocity Bearing RCL|[ 3| | Xnew
10 [Introduce a change in Velocity AV |ENTER|

A |B|[| Xnew
11 |Now go back to step 6 or 7 and recalculpte L

the orbit I
LI

Note on dimensions: All inputted distarces ] ]

and velocities should be in meters and [10

meters/sec. The Program will also outgut [ 1 ]

in these units. » L]

*For the Earth G*# M = 3.98991 * 10" } } -

]
]
]
.
]   ’

|
|

|
|

|
|

|
|

|
|
|

—
_    



Note: All quantities listed p) ° o _eo
50 below are per kilograml rogram lellng 1

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

] 67
SB 4

L

ANGULAR
MOMENTUM

ellipse

ECCENTRICITY section

Semima jor
Axis

Semiminor

Axis

*

REGISTERS

ING ["Speed |paPSPs |'G * M |° 3600 “Energy | A. M.|
S2 S4 S5 S6 S7 S8 180 ©  Bmin 0 360



STEP KEY ENTRY KEY CODE COMMENTS

170

Period (Hrs)

Hyperbola
Section

Output Zero
for a Parabola

LABELS

& » Bm ® Graph

9 Adjust [® Mod 360

2 wused- |° -used- |* -used-
7 -used_ 8 9

STEP

67Program Listing 11
KEY ENTRY KEY CODE COMMENTS

1 01

SIN
*

X >
GTO

CL B

t
L

FLAGS
Ce>1
"Find e

SET STATUS

FLAGS TRIG

31
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Program Deseription |
 

 ~

Program Title E®XVATIONS OFf PARTICLE MoTiION : T 

 
 

ContributorsNameERIKGoeETZE

Address 1613cAMLLOS AVE. _, .

CityGLENDALE | State CALJF2~Zip Code -,QQQB_,]
\_

 

 

 

 

 

nr

w3

i

!

wr &

w9

 

= 5 161 ok
v

' ‘___Ji’:_( + a L - hn‘z

g = &

 

@gram Description, Equations, variables  HERE ALL VARIABLES ARE IN / ’BUT Aw 3&1

—y=(Vg + V)t COULD BE REPACED witH ¥'s.

W*“fiaf’z Vo= Vy = Ayt Lrio]o] Y-DISTANCECOVEREDGy 

 

 

 
 

 

 

9= Vg ~Vio
244 e w et =Tl

_t= v'!. _ Vj_g | v?"_f:g -a_gfi Vgg_wy ATTime—t

 

 
 

   Vo = VELOUTYATTMME© 
     

~—— (AvERAGE OVER time €

Vy= Vyo + (O4t Ay = ViVi (FT4 THAT PARTICLE TS
L. () v — EXPERIEPING—IN fmef.

V«!" :‘_'?- -—V,o @]‘.:22?‘&"’630‘”0*:_ THE A-Ba\_c FIVE, wi
e \ € /SOLVE‘“TWERMTIONS

 

  
 

 

 

 

    
Operating Limits and WarningsWWMM

_THE GETB4BeFore
_FoR.THEOTHER.UNKNOww.THS1SBetrdvse Vyo 1S Atc
EWUATIONS.DIsPLAycomedsError WHEN Yoy

ARE soLvivG fFor L, You HMVE AN IMAGINARY ROUT, Sealts
MopE,PrReSS [SST]MmvDSuatelBAk RUN gnp

 

 

   
 

 

 

 

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.     \ _J
—  



Program Desecription 11
 

 

Sketch(es)

  
 

 

  
 

  
 

 

 

 

 

 

 
 

 

 

 

\- §6.68 5B == <
-32.38 GSBE N

Sample Problem(s)l_E_%L....w Quad root 1‘3?‘1' '?‘E'Eh, — —
EACH EQIN. GIVEN S £.86 bobd o epe
 PREVIOVS— pause > 5,31 ¥k — i16.88 856 —

. B.14 k% 4.565 6566
Clear everythingzsge solve for Vg GSBe -32.36 6SBE

GG DSPn B
Initial vel. 256.66 GSED oo wg:gge
Final vel.  i7.88 GSBC 2.50 G3BE 6sBe  —
Time (seconds) .64 GSEB 3.86 GSEd 33.86 GSBC
Solve for y  i.08 &SEd 9.56  kkE -32.36 GSBE

1173.98 ¥ §56e 15.78 GSBi —
 GsBe ;.68 GSBA 4,86 GSBd
155.88 635B0 1.88 GSBE 45.36 Xkkx
4,88 GSBE 17,88 GSBD Solve for a 658 —

g down ¥ -5.86 GSBE 3.66 G564 24,78 65BC
Solve for dist. .86 G58d -4.22 Hkd 44.38 GSED

650.30 ¥k 5SBe  — 2.06 6588 —
- t:§= | -9.58 GSBE 5.66 65Bd
.88 bobl 5.88 5SBA -3.86 k¥
15.68 GSEG 23.06 GSED y down ¢ 65Be
-5.80 GSBE 3.66 G5Ed 3.66 G5BA
1.66 65Bd | 26,76 ki 15.06 GSBC T

11.67 tu - Solve for Vyo &5Be Z2.58 6SBE
Solve for time 655e 15.88 GSBC 5.66 £SBd

£9. 66 EuBD -5.88 65BE -13.44 ¥xx T
8.80 GSEC .38 ESBE 65Be

-32.30 6SBE 4,80 GSEd 17.88 GSBC
.68 Goba 22.TC kK 39.86 6580 ——
0.36 ¥x¥ E5Be 9.8 GSBH
6.6@ Gbe i4.88 &SBA 5.86 GSBd

4.:.@&.;1 65BA 2.71 6588 — -68.49 kkx —
26.88 65b0 8. 68 GSEC

7,88 &SBL 4.86 556d
fl Z.88 6SBd 16.52 ¥wh

Z.68 ki 656e
G5Ee J

r —

Reference(s) l uc 1D

 

 

 

     



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. User Instruetions

O (AN‘f THREE INPVT) IVE { RESET
‘1 N 4 ~ 2 [ nr 3 e 4 5 Z}

g DYSTANCE TinnE \It-‘-wm. leTlM- ACCELERA

STEP INSTRUCTIONS DA'TT,’S;.TS KEYS DA?TUAT/mlTTs

| |LoAD sipe 12 AMD 2 1]
2 ReSET £ J[e 0.00
3 |IneuT DIsTANCE TRAVELIED X DIs. LAl | ©.00

(F Yov DONT KNCW TS, 6oTo STEP 4) I
(L INPUT AMOUNT OF TIME ¥ ome [ B[ | ©-00

(E Yov DoNT KNOW THhs, GUTo STEP &) I
5 INPUT  VELOUTY AT 1Iime t Xpis/me |C |1| o000

(F wu DoNT kwvoW THIS, 6070 STEP &) ]
o |inPJT  VELOLTY AT TIME ZERO X 0/mme| [ D ||| ©-00

lF wou poNT KNOW TiHs, GUTO STEP 7 l N
7 |ivouT  AtusierATIoN X Whome! [E|| 0-00

(F Yov DowT k~voW THIS, GuTo STEP & L]
& |INPUT NMUMBER OF VARMBLE YOU DONT L]

KNOW. (REFER TO GARD LABEL) X X ENTER [|
O |[sowwvE FOR THIS VARIASLE &1[3d| Nn.nn
10 |soVE R 2n0 UNKNTWN v e |[d | m.mm
Il |for. NEW CASE, G0TD STEP 2 L]

]
I
L
I
I
I
I
L]
1]
.
.

¥ |WHEN  Vimm 1S UNKNOWN, SOLVE LI
For IT FRST, THEN STORE 1TSS WLUE LI
BY PREZSING BEFORE SOLVING ]
forR THE OTHER UNKNOWN {T] [LJ]

]
1
I
1]
L]
1L ]       
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35
STEP KEY ENTRY KEY CODE l COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 xLBLA 21 11 s7 sLBL9 21 85
a8z e VR o= REL a1 858 lécw 36 08 MnAe ¢,

cor e osem S e s iti3
@65 #LBLE 21 12 A 861 RN 24
aas 2 6z Time ! 862 #LBL2 21 82
ggg gggé 16 52' gl 863 RCLS 36 85

22 Be 864 I 16-24
869 xLBLC 21 13 . NR Re® 865 x:*f{; 16-33 vo Oce
818 i e Ve 866 CI06 22 86
@11 CF2 1€ 22 &z 667  FB? 162388 | o
012 cT06 2z Be o @68 CTOT 22 87
gi: *LE'LQ 21 14 } V it M RE 869  RCL4 36 04

4 878 K2 53
815 ET0@ 2z 6@ b 871  RCLS 36 85 oAl
016 WBLE 2119 }NL e 22 RCLI 36 @ P :U,,T,w

7 5 é5 873 2 8z gvh
18 sLBLE 21 @@ 874  x -35 o € b
819 STGI 35 46 875  x -35 b M
826 R -31 76 -
21 sT0i 3545  SURE MN REC et Y 24 WML b
@22 RCL3 36 83 878  ST09 35 89
623 X2 _ 53 879 RCL4 35 84

g |se sy SCAWWAE oot » e
82¢ - -45 Vo -Vye 2 ' 5-632 5 ¥ 882  LSTX 16-63
ez7 2 2 z 883 RCLO 36 89
828 5 -24 a4 - -45
829  STO@ 35 a6 885 RCLS 35 85
g3 CLY -51 8% = 24
831  RTN 24 887  PSE 16 51
ggg ;-Lf_fif_ . gi gz 888  LSTX 16-63

6vi  CT0s | 22 gy  DowT WAvE Tme 900 ke S
835  F2? 16 23 82 z -24
g croe czag 00N HAE Venau go2  RIN 24
@37 RCL4 36 94 893 #LBL? 21 87
838 RCL3 36 83 894 RCL3 36 83 - T
839+ -55 aate ” 895 RCL4 36 84 cALIAATE
848  RCL? 36 82 v 8% - -45 UsING
841 x -35 uswb “’5' 897 RCLS 36 85 MR Y
84z 2 8z me 898 : -24
843 z -24 899  RIN 24
844  RTN 24 108 #LBL6 21 86
845 xLBLS 21 88 181 RCLI 36 81
@846 RCL4 36 B4 162 2 a2 MATEWI,W
@47  RCL2 36 82 183 x -35 Cfius,,a.
T- ALATE Y 164 RCLI 36 63 M &
849  RCLZ 36 82 ol cormiA 185 RCL4 36 84
@5 Xt 53 186 + -55
@51 RCLS 36 85 e 2 187 = -24
g52  x -35 | 188 RIN 24
853 2 8z 169 LBL3 21 83
@54 z -24 118 F8° 16 23 @@ M Y
855  + -55 111 €109 22 89
856  RTN 2 osiens 112 F17 16 23 81

OV.;’- V 0 1 DIST. Time VFIML VlMTlM« AUUELER. b‘—" b4ac

S0 A St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E Ihr OF WE‘-"'
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36
STEP KEY ENTRY KEY CODE COMMENTS STEP ‘__KEY ENTRY KEY CODE COMMENTS

113 €T0a 22 16 11 Mo € 169 RCL5S 36 @5 AT Ve
114 RCLI 36 81 176 RCLI 36 61 M
115 2 82 171 2 82 U5ING
116 X -35 v 172 X -35 M ‘3

117 RCL2 36 82 AT€ "FA 173 x -35 |
118 z -24 por 174 - -45

119 RCL4 36 64 vsING g 175 X 54
120 - -45 N 176 RIN 24
121 RIN 24 Vr 177 sLBL8 21 88
122 #BL9 21 89 Te 178 RCLI 36 81 Vo
123 RCL4 36 b4 179 2 82 LMTE A
124 RCLS 36 65 UsIMY7 188 x -35 A M,fo(‘-‘“
125 RCL2 36 82 e 181 RCL2 36 82 uatN
126 x -35 182 = -24 w
127+ -55 183 RCL3 36 83
128 RIN 24 184 - -45
129 #lBLa 21 16 11 185  RTN 24
138 RCL4 36 84 y 186 #LBLS 21 85
131 X2 53 187  F8? 16 23 88
132 RCL1 36 @1 oe 188 cro7  z2er M7
133 RCL5S 36 85 JsING 189  F1? 16 23 81 £
134 2 82 9 196 G106 22 86 Q"
135 x -35 VR 191 RCL1I 36 61 a
136 x -35 192 RCL4 36 04 M""“e
137+ -55 193 RCL2 36 82 c Wmfl‘
138 X 54 194 X -35 yoiN0 c
139 RTN 24 185 - -45 o |
148 sLBL4 21 84 196 RCL2 36 82
141 F8? 16 23 @6 197 xe 53
142 ctob 221612 M7 198 = -24
143 F1? 16 23 @i t 199 2 82
144 ¢cr0c 221613 M 260  x -35 )
145 RCLS 36 65 281 RTN 24 o
146 Pi 16-24 282 #LBL7 21 67 M’I'
147 §=Y? 16-33 263 RCL3 36 83 wfl—"‘"fi

148 cros 2288 A 204 RCL4 36 04 s 4
149  RCL1 36 81 285 - -45 NR
156 RCL2 36 62 v 236 RCL2 36 o2
151 z -24 o a7 : -24

152 RCLS 36 65 MW 286 RTH 24 .
153 RCL2 36 82 INVL sLBLE 21 86
154 x -35 u‘;r 1 218  RCLe 36 6@ M‘é A

155 2 82 211 RCLI 36 81 oI e
156 = -24 212 = -24 . 10
157 - -45 213 RIN 24
158 RIN 24 Vao 214 sLBle 21 16 15 (eITING

159 #LBLb 21 16 12 1€ 215 SFB 16 21 @8 sl 64 w R¢
168 RCL3 36 63 M‘*W 216 SF1 16 21 81 enosy
161  RCLS 36 85 Joine 10 217 SF2 16 21 82
162 RCL2 36 82 M 218 Pi 16-24
163 X -35 219 STOS 35 85

164 - -45 228 a - 88 T
165  RTN 24 221 RIN 24 LaTE v

166 #LBLc 21 16 13 222 *LBLd 21 16 14 L !
167 RCL3 36 83 223 STOI 35 46 V!

. 1AR - Xe i,, LABgLS _ 224 €T0i . 22 45 'SETSTATUS

fm 0% bs-wne. ome Cstore Ve srore V,,[Estre A sy lidan FLAGS TRIG DISP
c d e 1567 IFf TIME ON. OFF

Owev 1 Usep vseD SoLve RSSET 3 o RE| oee x| fx o

STORAGE AL Drs 2cate. Time 3 AL VF 4m VWGT. 2667 | £ 1 % 0 GRAD O scl O

eme A |UoEDr 7 ysep ® Usev Sussp | 2RO ™M P s         



37

Program Deseription 1
Ballistics Trajectory Computations
 
 

orogram Title

Contributor’'s NameDaVMej

 

  

  

  

 
 

 
 

Address 2470 New Clinton Rd.

City Macon - State 02 Zip Code 31201

\
—_

(o
. s .y )

Program Description, Equations, Variables __TheProgramremaining

energies, flighttimes,maximum rise and drops of bullets at user

specifiedintervals.Computationstechnically apply to ICAO conditions

whicharesatisfactoryformostshootingconditions.Themethoduses

aMayevskidragformulation (drags= Av?)with different constants for ”

differentzones.automatically

correct.constants.Programcontrol is by Label A, the various data

outputs aredoneby Labels2,3,4,5, and 6 so that users may easily

arrange outputdata order.Label 7 computes air resistance, Note

that maximumrisegivessightin data. 

 

 

 

Use Emo,;/a‘sk (/_mi"’s Om(}/

 

 

 

 

 

 

Operating Limits and Warnings _Be_suretoballisticcoefficients

Ingall's Tables (most are, usual exceptions are foreignbullets).

system.works_best,mhen_Lhe_coefflclenhéiflbl_ls_greaher_hhan_;liQ_and__

.yeloclt1es_abaMemLhaLmnf_sQund;~;MQsL_1mpQrLanLly_hg_gx_r4_u§§_zégg§__

accuracy,For typicalriflesabout3%erroroccursrelative to numeric

kintegrationdtechniques‘at,lOOOyards.

 

 

J
 

   fi ‘fi

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _J/   
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Program Deseription 11

 

    
 

 

 

 

 

\_ 
 

e I N

rSketch(es) Y | dropgraph . ..

i, x=range; yj=drop ivthas
yr i, B

X - Rise graph=
T‘:;\ ‘ A h=rise/;UbL')6$ o

\

\_ _J

<

Sample Problem(s) Compute the complete trajectory of a 30/06cartridge .

where the bullet weight is 165grain Sierra boat-tail (ballistic m

coefficient for this bullet=0.470) at a muzzle velocity of 2800ft/sec

in 100yd., intervals out to 200yards,

V&Lou‘% /e ¥“’/56Q

Emor’qy In S F lbs Muzzle Ve|>2800. xxx
. . < 4 Bullet wt+ —PIEZ. 214
Time N eoorvas Cg —>E.470 #ni
Rise o~ clrof) I /'N(’/A%

qu-’b fJS i6d. #xa

v B.illdseiAx=300feet STO 7 R o
rsé t. ol ¥XX

xm=200yds=600ft use 601 to stop. ¥::>\ drep SaOd RAR

w, =165 STO 9
b 2383, ksV_=2800 STO A it aes

Set flags Zero and One to 0.c3c8 asa
S0 ¥RR

output energy and rise Oress A 9.86 14

  

 7 \_ withouthtensive numeric integration techniques or long tables.

was specifically developed for microcomputer applications,

Reference(s) This program represents the first complete ballistic system

It

For more

information regarding theoretical development,write the author.

S
—
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DAVID M. IVEY
2470 NEW CLINTON RD.
MACON.GEORGIA 31201
PH (912)743-4206

Ea,llfd’ie)s Tra,‘e,cf}’off/ aavmpw‘/'o.“{‘/“@)@g

{ m%" )

A) EQV" s / MA/&VSK{ f/e,/acfl"/ ZoNeGS
2. 2 /

‘§~[V,-~ZD] Rovge 0§ V W A )
3600 to 2600 /.55 4.@64?‘5’2535([0_

- AN 200 to |PO0 L70 1.2479514766(16°)

b=Av [Yoo to 330 2,00 1.316016°3 3

2= 24X I3%0 to [230 500 A.561397L30((168)
c 1230 to 970 5,00 6.336R1F50F(167')

 

_ 1 |
f‘ . ZAXZ vi+V LO&A‘("E@N of Coms%aw%s

 

k= : 7he  n A valwes oetupy saao;ucio.,-)/
- %gole f / ~ .+‘

S‘f‘akwye, r’flfiJS‘f'or’s. Zore. WeloewiTies

beLn Py fle/fi)‘sfw‘s B +o &

-4 51/"'= L 3 a. <

Y¥ 3h<1 /‘4’> B@IWD 1< o f'r'}'/.n" aa«-+ ot &;»,:"S?Lor

z (lbn)*@%jffisf

£ WgVc

450 240

(g in qm',ns) 4@:»40:*;5 : > ReSers To

o ima gm eoD T sddyess oF
1.247951766-63 |2

LT3 storane
8) Note 7he constanmts 1.316006006-65 14 ReaisFor

4avd v ore stored 95____,_:__,‘__&__‘*’4-’__:2 o
brbrecE-uE Io

i refi,’s-f'or's b)/ the 3.6 IT

doto Cord. 6.336817567-14 15

i1586.6 B

i3rg. 8 C

1£36.d G

F7e.5 E

.8 I
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S

Load Program Card, Both sides

  

User Instruetions

Ballistics Trajectory Computations Prgm }

c

Run

INSTRUCTIONS

Store Parameters

Set Output status

Fla

L Execute

One se

rogram

wi

‘1 fO=prints fl=energy and rise

   

 

Clears
 

INPUT
DATA/UNITS

Ballistic coefficien

Maximum Range ft

Pre

Cg    

 

@[
QQ i

3
3
3

O
0
N

O
y

©
0
0

b
|

=
W

S =

[
I

|

e
e

e
e
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|
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|
1
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|
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|
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|
1

1
L

R
I
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E
R

R
i
n
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[
\
!
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d

|
1

L

S
|

|
|

|
|

|
|

|
|

|
I
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{

I
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|
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i

M

I
R
|

\

|
|
|
|
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N
N
n-
l
B
B
]
]
|
|
N
i
]
l,
|
|
[
|
|
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OUTPUT
DATA/UNITS

C

ange

elocity

ner

e

ise

ro

 



 

7 Program Listing I
 

  

 

  
 

 

         
     

_ S~TEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS “

“:l »LBLA 2l 1l P a y\)+ l 057 CHS -22

532 FO? 16 23 08 ram Contro 056 RCL4 36 04
863  SFC i6-11 __ 859 i 52
864 6550 I 14 Inwitiol 868+ -35
865 RCLT 36 &r 861 i 54
gBs  5TGC 35 &2 Sett, ©9s 862  6SBi &3 &l
867 : 8: 863  RIN 24
865 g dé 864 xLBL3 2i 83 Evergy
863 STaI 35 48 Zoitiol 865 RCL4 35 84 4 2
816 Rils 3¢ il pitTio 866 X3V vy Ca lewlations
811  STG+ i a4 Dota, 867+ -55
812 &SEi 23 &l 868  LSTX 16-63
813 RCL: 3¢ @2 @m“,am" 869 ST04 35 &4
814  SEI 23 &1 878 Ko -4
815 RCLE 36 &¢ 871 S§T03 35 &3
816 DSF3  -63 @3 872  RCL4 35 4
817  65E! 23 a1 873 Xt 53
816 [D5F6  -63 @6 874 RCLS 36 &3
819  F&7 1& 23 @ 875 -35
828 SFC 16-1; 876 4 a4
821 *LELE i il Mo i /Dr—'cl M 877 5 s
82z F&7 16 23 &t 878 é E
823 SFC 16-1 Control 879 : 62
924 6365 23 ab 8sa § &4
825  F&7 16 23 Bl oter 8a1 é 69
826  SFC  ie-il initialization 88z = >y
827 652 I3 6l 883  FiT 16 23 bi
828 €563 i3 &3 1o+ 884  ESEI 23 61
829 G3E4 23 64 aTo 885  RTN 4 Flight
838 6SE5 23 65 Comffifho"’fi 836 #LBi4 i 84 |Time
831 G5B I3 & 887 RCL3 36 83 0a /o faFions
832 RiLT 36 &r 88s 1% 52
833 ST+2 35-55 &: 889 z 82
834 RCLZ 36 & Eornge 898 x -35
635 RCLE 36 68 decisions @91 RCLT 36 &7
835  K<i7 16-35 > 892  x -35
837  RTii 4 X: = X 893 ST+5 35-55 &f
838 &T06  &f is 894  x -35
839 LBLI 2i 6 0 895 RCLS 36 &5
848  FE7 1€ 23 B aus e T 896 OSP4  -63 84
841  GTGa 22 16 1 Prinvtg 897 F17 16 236
842 PSE ic =l , 898  6SBi 23 6!
843 PSE 16 5 Routive 899  RITN 24
844  RTN 24 186 ¥iBL5 165 pise. (Maximam
845 LBLa 21 i€ 1) 181 NE 52
846  FRTa -i4 182 4 B4 &rdfm.+o>
847 RIN X 183 5 35 colownlations
848 ¥LBLZ 21 82 Velseit 184 . -6z
@49  RCL4 35 34 R 185 2 62
858 G5BT 23 ér C°Mrw+“+'0©'S 186 6 Gé
851 RCL7 36 &7 187 x -35
852  x -33 188 DSFZ -3 6
853 z 8: 189  GSE! 23 B:
854 X -35 118 RTN 24
955 RCL 36 06 “é :,.LaLg 21 %

2 - g

956 ’ 24 REGISTERS
0 1 2 3 4 5 / 6 7 8 9

X; wae Va' ZVv Cg ax Xm
SO0 _a\[S1 S2 - S3 i S4 —NS5 S6 - S7 S8 -] S9

wooSd) 1.55 |21.70 [2.31ub%) 2.00 |a57057)3.00 5.34(10) 5. 00
A C D I &

V., 1¥vo0 13%0o 1230 4% 0 M
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42 |
STEP~ KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

13 X =Lkl 1 169 CTOb 22 16 12
iz 3 4 . [T®@ +LBLe 21 16 15
115 : -Z4 dro P 171 i 61
116 RCL4 Jo 04 \ 172 g i

117 RCLH 36 1 co’“f“fi”%'m\' 173 STGI 35 4&
118 T me4 174 ETOb ZZ i€ il
13 {2 34 175 *iBLd Zi i& 14
e G 6 176 i
121 * m39 177 c 6
122 i & 178 STOI 35 46
123 + -55 179 670k iZ Qg il
124 x 0-33 188 *LBLD il is Clears
125 BSEI 23 i 181 é 66 #ime Kegstor
126 RTh i 182 STG:2 35 62 d Larwal
127 xLBL; ciode Se,le/cfh@rfifl 183 5705 35 &3 AL ffi q

128 : 62 Th 5 o te
129 € §6 0% correct 164 KM e “on
< - - 185 «xkLbLS Li G

I3 b 3| o w comsTants 186 RCLZ 36 ac Ow{'ewf‘s
-Z 6 187 3 63 .

132 &<t lemiv g dra 188 = o |e)ares
133 6106 Zi &t 189 [OSF& 63 &€
134 X3 =3l o lewlatrons 196 381 II &l
135 RCLb 36 ic 191 RTii 2§

136 xvr 163 defermives 192 slBLE i 15 Gallistic
J ETOc e 1o 13 . 193 STO6 35 §& i

138 &30 i

|

veleorty 193 ST00 3B CoesSioienT
139 RCLL 3:: £3 ZoONES . 195  5TGi 35 §. ColowmFron s
148 X£V7 06-35 196  5To4 35 64
141 6TOe 22 16 13 197  GSET I3 BT
142 K2V 41 198 z 62
143 RCLD 36 14 199 . e

144 asit 16-33 2080 RCLT 36 67
145  GT0d 8 15 14 ca1 N et

146 i ol 262  RCLI 36 @i
147 2 85 283 At =3
148 5TCI 35 46 sod  CHS i
149 xLBLe Zi i€ iZ tino 285  RCLG 35 G
158 RCL4 36 @4 Aetis ot 2
151  RCLi 36 45 Vra oar 4 ==
152 1821 16 Zé 46 (,‘o.Zw/@f'/oNS 288 i 2

153 RCLi 6 49 288 GSEl 23 6l
154 Aev - 218 RIN 24
153 ki -3l 211 | 5;
156 v 3i
157 Ri 16-31
158 -35
159 RT# 24 |
168 ¥LBELE i 66 oo beo s B0e
161 i 6.
162 g 6 d assare ’
163 STGI 3545 sorrect cowsTa
164 ETOk Z& 16 ic J + 220

165 ¥lbic i1 16 i3 For dreg veleey
168 i 6. Zone
167 2 02
(68 STOI 35 46

- LABELS FLAGS SET STATUS
B D, E .

ToFial Cont]” wsed Llears Vs 2Ce |° Prints FLAGS TRIG DISP
a b C. d 1 ON OFF
used weed £ oness Zowves | Zoves ,%iffin‘se, 0o X O DEG K FIX K

Zores | Priot/fuse]”  Velooity |*bueray | time - ; g E}] E?SD E} Srile B
5 6 | "
Fise diop  |"draa [Rome |’ ° 3 0 R nZ4g .  
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Program Desecription 1

Program Title ISOTOPE OVERLAP CORRECTIONS

  

Contributor’s Name Lawre nce I G-cossmam-

Address 206 Crest Ave.

City Ann Atber | , __State M| _ ZipCode 48/03
\_

 

 

 
 ( N

Program Description, Equations, Variables ,F(Qjmm CO(‘RCB #A’,Usrim"" &M._thn_fiélé‘,;_‘9.‘)‘!‘&_“

hoo tadivackue 750\0‘&: are. &_\N‘ sumted 4o L‘{ui’» scinhflakon s,ukmahc,-“

Btv—k‘jml 5ub frackon fe eacla 159,-\9‘0@. U abo fwv:u- Proaawu maybe usal with

simle isolope. o R | L
Iso-kfu X anmd ¥ ase comted imachire channels A a-d B, rerrtc%. _

Let a= Crackond spillever & isolopeY Coom chawnel B oA I
be fackomdd spillove o woloe X v chawnel A 0 B. N | ' B

Cx = cocected coomts/min isstope X ' chawnel A = Ca-aCs  vhere Caaed (8 are4o
I—ab  obserwdcombfuinweah

chawad.

 ‘Cy Eé_,_‘;c-fl-
i=ab

Told Cmb/m;m,bfikfix= C;.(H‘L_)=—T;‘

Tohl Mh/fl\‘su bob't y :G‘ (i fa) = 7;

 

 

 

Operating Limits and Warnings

 

   This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.   _/
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Program Deseription 11
 

 

 

Sketch(es)

 

 

 

 

sampk®_fi. B

.jooo _&00

.3 1400 2200

. )
Sample Problem(s) 2 JSO‘“’{S‘, ,, 5?”"“A>8= /DIQ, _B=A~ aoe', Bka: 10 cpm ) Bks-‘-S'Oq‘\- .

fer‘KA. @ibwm\ value o« ch/mmg awh G";/nnus’ a(w(‘t:._ um&t’» uLm ad

 

  

Solution(s) shrokes ~» 70 (T1>

(€]lel —> 0.00 >3 (rad)
0.2 enteR 10 D] - 0.20 1400 [A]2200 18)1] - 1038  (T3)

0.l ewTerR so0 (E] - 0.10 > 2% (Ty)
]Wkl = e | L a4 (hed)
joo0 (] 50018][€] - 0I0 () 18] >4 (En)

> 4% (Ty) -3 (=71)
. > 2 (next samph) >0 (e
|2000 [A] 1000 18] ] > 2620  (Ty) )
 
 

 

  rI-'teference (s) W

L J 
    



©

<
" *

4 n - 2 c O d o z n

INPUT

DATA/UNITS

 

OUTPUT
DATA/UNITS

User Instructions 45



67 Program Listing |
KEY CODE COMMENTS

46
STEP KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY

001 S

store Bkn, a

OU‘TJ" T;}

Ty (i Fo set)- e Em e e e A e

Sfere w SAann. no,

5'\0\‘0.3.!9,5 .

SFO ¢ 2 Labals

entec omB/mm for A 070 - .

"":::'\) subhack Bkp oobpet ohd X for

all sawmglos3 do0 y

:\q-‘\!r’a;ml;/-mfa (uf B (€ Fo set). CFO.

chaunel, svbhad. Blg, Clear atcomolalson

fe&%hcs.

—_— — — o~ — -

Ca\whh- Cr ) C‘I )

T'li) TY

LABELS

SET STATUS

FLAGS TRIG

REGISTERS
5

S5

D 
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Program Deseription |
( . )
Program Title Critical Reactor Code

 
 

Contributor's Name Richard D. Hyman

Address 23822 80th W.

city Edmonds State Washington Zip Code 98020
\_ \

|

 

 

 

( .
Program Description, Equations, Variables The program estimates the parameters of a reactor

with different fuels, moderator, fuel to moderator ratios, size, and shapes of the

reactor. Its most important use is in indicating trends in certain changes of mod.

etc.

Yp35°¢(235) _ of
za(23"55+za(238) - Y5

raF _ IamVmF = Lar F+F
Tat ZaFVF o

F-Rys n-
2_ 1.2%r 2 Zy . :E(y,z) = 1+5 [—Z‘T:yzlfl(y) 422] : , - a/|y

NFI L
exp-[V]I=A+C//ap

msmm

S
l
+ s

O

I

B2 (g—)zsphere
V B e
F

1+ .3 () P, = 1 2 M2Vm L T8 LT B 3(R) cube o™M "

 

Operating Limits and Warnings  This program works best tor low enrichment fuel,
(-7%2-5)% this is much like a power reactor. The accuracy is only to be taken

as an estimate. But the trends are good. Note: Radius of reactor is stored in

S-6 register to change this you must change [P<~S] [STO 6] [P<>S]

 

   ( )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ D   
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New data cards can be made for U235 Pu299 fuels & H,0, C, on D

moderators. The information needed on these cards éan be foung
in John R. Lamarsh, Introduction to Nuclear Engineering.

0

 

P-0 = p - Density of Fuel

P-1T = MW - Molecular weight of fuel

P-2 = Atom density of fuel

P-3 = zaF - Microscopic cross section of fuel (abs.)(cm-1)

P-4 = Microscopic cross section of mod. (abs.) (cm-1)

P-5 = Const A

P-6 = Const C

P-7 = Zm Zsm

P-8 = Microscopic fission cross section of fuel (in barns)

P-9 = # of nuetrons emitted per fission

S-8 = Diffusion length of moderator (cm)

S-9 = Diffusion length of fuel (cm)

A = Enrichment % of fissile fuel

= Microscopic abs - cross section of fissile fuel (in barns)
238 (

= Microscopic abs cross section of U in barns)

= Radius of fuel pin (cm)

m
O
O

|

= Radius of fuel

A11 these must be set for different fuel + moderators this is why it is

best to record this on a card.



Values for Diff.

235 239

Fuel + Moderators

 

      

U Pu HZO DZO C

P 19.1 21.45

MW 238 239

NF .04833; .04938

raF

zam .0222 2.9x10° .0002728

A 3.0 3.0

C 38 38

Imzsm 1.46 .178 .0608

of 580 742.5

Y 2.6 2.98

Lm 2.85 170 59

L 1.55 2.0

catiss 680 1011.3

|
ca238 2.7 é 2.7   

49
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Program Deseription 11
 

 

 

    

Sketch(es) <::::> <::::> <::::>

Nuclear Fuel ==
-~ lattice , / '
L , ‘ |O (O
S <:::> <:::> \<:::> Moderator

\_ ' | _
 

 

 

 

 ~

Sample Problem(s)

natural Uranium filled graphite moderated with a fuel pin radius of 1.02 cm and a

What are theparameters of the reactor and is it critical if it 1'5j

fuel cell radius of 25.4 cm. The reactor is a sphere of radius 5 meters.

 

n=1.33 = # of neutrons produced per neutron abs in fuel

’fw= H.811 = # of neutrons abs in fuel per neutron abs

p = .98 = probability a neutron is not abs, in 238 uranium

e = 1.0002 = fast fiss{on factor (from U238 fission)

PL= .879 = non leakage probability |
k = .936 = neutrons in generation n

neutrons in generation n-1

k<l so reactor is subcritical

 

Solution(s) Keystrokes assuming data has been stored.

 

 

 

 

B —mmmmmmmeee> 1.33

Boo> .811

O> .98

D memmmmmmmmme> 1.0002

SF,1 > E mmmmmmmmeeeeee> .879

o> .936

Y,
7

)
Reference(s) €€ Introduction to Nuclear Engineering,

John R. Lamarsh, Volume 1 pag 188, 198, 203, 202, 204, 227, 229-235, Addison-

Wesley Publishing Co., 1975.      



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lT ) l g nemngot 3 \ 51ser Instrucetions

INPUT OUTPUTSTEP INSTRUCTIONS DATAUNITS KEYS DATA/UNITS

1. Load side 1 and side 2 l | ]

2. Load data card I

3.} Optional: Sto fuel enrichment %fiss fuel Lim_l | A ]

4. Optional: Sto fuel pin radius a/cm STQ | D |

h. Optional: Sto fuel cell radius b/cm | stol[ b |

6. Optional: Sto radius of reactor R/cm | | [STO 6

[ | [PeS]
7.1 Optional: Clear flag 1 for cube reactor hl Cf_]l 1 ,7|

8. Optional: Set flag 1 for sphere reactor hlse Il |

9. Calculate [A] n
10. Calculate f | i | | B | f

11. Calculate p i - || C | o

12. Calculate ¢ [ifJ [D | €

13. Optional: Calculate Ke | flle | Koo
14. Calculate P [ Il E | PL

15. Calcualte K [ flle | K
16. For new fuel or moderator go to 2 [ B | ]
17. For same fuel and moderator go to 3 1

I
I B

NOTE: Step 6 [P<>S] [STO 6] [P«>S] [ | ]

L]
]

18.

|

Optional: Recall n [P+—§J [RCEW n

19.

|

Optional: Recall f [P<>S| RCL1]] £

20. Optional: Recall p [Pf-}S] fRLL_g] P

21.| Optional: Recall € [P<—+5] RCL3] €

22.] Optional: Recall Py LI?HSI E{QIJIJ Pl
23. Optional: Recall K P<—S| RCL5] K 

 

 

 

 

 

 

 

 

     [
I
I
e
]
.
[T
I
]
I
I]
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS

881 sLBLA 21 II 857 6 86
faz 1 g1 858 ¥ 31

883 a a6 @58 4 84

864 a4 dgé 868 & 8s

865 RCLA 36 i 861 175 ac

a8e - -43 862 X -39

887 RCLA 36 1i 863 RCLI 36 46

aag * -24 Calculates N 864 4 84
g8 RCLC Je 13 @65 YX 31

ale X -35 866 1 ai

a1l RCLE 36 1 867 z az

a1z + -95 a6e 1-% az

813 RCL 36 8& 869 X -35

814 RCLS 36 85 a’a CHS -2z

815 X -35 e’ + -35

eleé Ael -4] 72 RCLI 36 46

ai17 < -24 8’3 s 83

8ig <5 16-51 874 . -67

@18 SsT08 35 66 875 S 85

828  ST0S 35 85 ese x -35

821 P& 16-31 r + -39

a2z RTN 24 8’8 1 i

623 xLBLE £l 1z 8’9 + -35

824 RCLE 36 b6 @88 RCLE 36 15

25 RCLI J6 @1 881 A< 33

826 z -24 882 STGI 35 46

az7 . -bs 883 RCLD 36 14

828 6 as Calculates f 884 Xz 53

8zs9 b a6 #85 - -45

a3e Z s 88¢ RCLI 36 46

831 3 83 a8rs z -24

a3z X -35 ase X -35

833 ST02 35 8: age Fa5 16-51

834 RCLA 36 11 898 RCL4 36 84

835 z 95 851 RCL3 36 83

836 RCLEB 36 1z a9z < -24

a3s X -35 a93 X -35

838 1 i 894 e5 16-51

a3s a ga @495 ST0! 35 8l

a4e 8 8e 896 RCLE 36 15

841 RCLA 36 il 897 RCLE 36 88

842 - -45 a98 < -24

843 RCLZ 36 8z 899  ST01I 39 46

844 Ay -4 188 RCLD 36 14

845 % 55 181 RCLE Jo 88

846 RCLC 36 13 182 < -24

847 X -35 183 < -24

848 + -55 184 LN 3c

a49  STO3 35 63 185 RCLI 36 46

as56 <5 16-51 1 186 Xe a3

as1 RCLD 36 14 i 187 RCLD 36 14

A52 RCLS 36 89 L 188 RCLE 36 88

853 < -24 [ 189 : -24

854 Z 6z 118 A< 93

855 < -24 111 = -49

856 STOI 35 46 TR 112 RCLI 36 46
2 4 5 6 9

° 1Mw fuel N fuel ’ raF ram C %smzsm 0f25 Y
S . S7 S8 S9SO n S f S2 0 S3 e S4 p S5 K GRad.t r?n LM

C D E I

enrich % Oa fiss.fuell Ca nonfiss fuel a (cm) b(cm) used     
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53
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 ¥z 53 | 169 e* 33
114 Xz¥ -4] | 178 P35 16-51
115 z -24 171 S§T02 35 8z
116 X -35 172 STx5 35-35 85
117 i -62 173 25 16-51 4
118 7 87 174 RIN 24 End of P
1139 5 85 175 xLBLD 21 14
128 - -45 176 RCLD 36 14
121 RCLD 36 14 177 X2 53
122 RCLE 36 85 178 STOI 35 46
123 z -24 179  RCLE 36 15
124 4 84 186 Xe 53 Calculates

125 z -24 181  RCLI 36 46 e
126  RCLI 36 46 182 - -45
127 z -24 183 z -24
128 RCLI 36 46 184 . Y
129 z -24 185 1 a1
138 + -5 186 x -35
131 RCLI 36 46 187 1 al
132 Xz 53 188 + -55
133 -35 189 he 16-51
134 2 8z 196 STO3 35 83
135 z -24 191 STx5 35-35 85
136 1 a1 192 25 16-51
137 + -55 193  RIN 24
138 RCLI 35 81 194 LBLE 21 15
139 + -55 195  P2S 16-51
1498 1% 52 196 Pi 16-24 Calculates
141 5701 35 81 End of f 197  RCL6 36 86
142 5TxS 35-35 85 198 z -24 p
143 35 16-51 199 X2 53 L
144  RTH 24 288 F1? 16 23 81
145 xLBLC 21 13 281 6101 22 8l
146 RCL@ 36 66 28z 3 83
147  RCLD 36 14 2e3 X -35
148 x -35 204 xLBLI Z1 81
148 I 54 , 285 STOI 35 46
156 RCLE 36 86 Calculates 266 RCL8 36 65
151 X2y -41 P 287  GSB? 23 89
152 = -24 288 STO04 35 84
153 RCLS 36 85 289 STxS 35-35 @5
154 + -55 218 P:sS 16-51
155 RCLD 36 14 211 RIN 24
156 X2 53 212 #LBL9 21 89
157 X -35 213 X2 53
158  RCLZ 36 6z 214 x -35
159 X -35 215 1 81
168 RCLT 36 87 216 + -55
161 B -24 217 17X 52
162 RCLE 36 15 218 RN 24
163 Xz 53 219 xLBLe 21 16 15
164 RCLD 35 14 228 25 16-51 Recall K
165 ¥z 53 221 RCLS 36 85
166 - -45 222 25 16-51
167 z -24 §23 RTN ; 24 .

168 CHS K LABELS FLAGS SET STATUS

n [P f ¢ O ¢ P, 0 FLAGS TRIG DISP
b c d 1 ON OFF

o O ®&® DEG FIX K

1 B 2 3 2 1 KX GRAD O scl O

= = = 5 = > 0 W RAD O ENG_O
L 3 K1 O n         
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Program Deseription |
 
 

 
 

 
 

é )
Program Title Semi-Empirical Nuclearmass Formula_ o o

Contributor's Name  Dan Shap,_l?a S,

Address IPhys?cs Division, Oak RidgeNational Laboratory, Bldg.5500——X=10 — ——-

ciy Oak Ridge o State Tennessee = . ZipCode 37830._.
\_ y,

Program Description, Equations, VariablesA Semi Empirical formula is used tocalculate T

nuclear charge Z and number of neutrons -N.

A=7Z+N, lamu = M(6,6)/12 --- 1/12 mass of 12C o

Weizsacker's Semi-Empirical mass formula contains seven terms

= 7% *M(Z,N) Z~Mp + N Mh + EV + ES + EC + Esym + Epair

Bo=-al*a, B o-a2*a¥3, B =a3# g%l
A S C

E = a4 * (Z-N)Z/A E .= +or - 34/A3‘/4 depending on
sym pair

whether Z and N are both odd

or both even.

E .= 0 for odd A nucle1 -
pair

approximate binding energies and mass excess for any nucleus with a given

Definitions: Blndlngenergy (BE.)=Z * M? + N * n -M2Z,N

= proton mass(energy) in MeV, Mn= neutron mass inMeV o

M(N,Z) = mass of nucleushaving Z protons and N neutrons. .

Mass Excess = M(Z,N) - A * amu

 

Operating Limits and Warnings  1he semiempirical formula has been derived from measured

masses and binding energies and 1s expected to work for nuclei reasonably close

to the valley of stability. Usually N# Z especially for heavier nuclei.

J
 

eee e
   This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHAMTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.   
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. . e - - - - —— __,__._‘\

Sketch(es) .

L o e L e

Sample Problem(s) Whichoneof the mass-25 isobars (Nuclei withsame numberof= . _ __1
protons+neutrons) 1is stable.

A=25 isobars are nuclei that can have N(#of neutrons) = 10, 11, 12, 13, 14 etc.

and at the same time Z (#of protons) 15, 14, 13, 12, 11 respecti

The most stable Isobar will be the one that is most strongly bound

nucleus.
The experimental observation is that the only stable Isobar of A=25 is the

element Mg (Magnesium) which has Z=12 and N=13

One can make use of the semiempirical mass formula in predicting this result

For each Z and N in this group we shall calculate the binding energies

(all the binding energies will be negative numbers) the largest number (in this

case the most negative one) will belong to the most stable Isobar.
 

 

\aof hinding energy

SOLUTION(S) KEYSROKES DISPLAY COMMENTS

10, A 10 enter Z of Isobar |

- 15, B 25 N of Isobar(mass displ.]
C -180.69 Display Binding energy

11, A 26 new Z entered

14, B 25 new N entered o
C -193.53 Display binding energy

12, A, 13, B 25 enter new Z and N

C -196.88 Display new binding energ

13, A, 12, B 25 New Z, N -

: C -190.75 Display new binding energ

14, A, 11, B 25 New Z, N
C -175.14 New binding energy

From the results displayed - the Z=12, N=13 combination has the highest value

4

vely

<
w

 

  

Reference(s) De Shalit and Feshbach Theoretical Nuclear Physics    



B User Instruetions

Semi Empirical Nuclear Mass Formula

-
Esymm

<+ B.E -+ Mass

Esurf - Ecoul

 

 

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS
 

1 Load Program (sides 1 and 2)
T
 

 

| | g A (=Z+
2a Enter Number of protons in Nucleus Z L -J ( .N)

 

 

 
 

2b Enter Number of Neutrons in Nucleus N [J[B| |a (=Z+N)

——e——— -— - ————
 

 

 
 

[.

From here on functions may bhe called on in anfy {__”_-_J [__-,,J

 
 

 
 

 
 

 
 

  

 
 

 
 

 
 

 
 

  

  

 
 

  

  

 
 

  

  

Get Binding Energy of nucleus (N,Z) [_:] EC_“_J B.E.

" " " per nucleon [__::l [‘_I:Lj;l B.E./ A

Get the Mass of nucleus (Z,N) = Total energy E_—:—_:l [~_ - ] M(Z,N)
" " " per nucleon

[~ ,__] [_r_/,,fi_] M(Z’N) /A

Get the mass excess of nucleus (Z,N) [ _v._”._Al [:gt?‘iJ M.E.

" " " " per nucleon [ B | [_rsl M.E./ A

Get the Volume energy term [ f_“l [ aWJ E
T " " " T R TaT vper nucleon LTT:J [‘_}';@ Ev/ A

Get Surface energy term [f ] [b_J E

o o m per nucleon l ] [_f/—s’"l E°/ A
R T S

Get Coulomb_(charge) energy term f_i;_£_'f_] LQ::I E
" " " per nucleon [ - ] B:_s] ES/ A

Get Symmetry (N vs Z) energy term [_.f_«l [d,_.] E

" " " " per nucleon [] Elé:] E:yv:/

Get Pairing energy term L__f:_j E;—J E:

n n n per nucleon [ T [r s] Eg/ A
  

  

N
L L
7 L
—

Note! the program is loaded with flags 0 and 1 on
  |L iWhen the first wvalue of Z or N is entered flag
  

  

  

  

  

  

O-d6—reset-and program constants-are loade E_ __] I__ _]

fiag 0 now rematns off. Hence atiways [TT—] E_]

remember to reset flag 0 before recording R {_____;i []

progran on card. I
1]

  

  

  

  

  

  

         



67 Program Listing 1
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE

57
COMMENTS

  

001 L EY /4 6/
S70 L

RCL 2
8L
-+

70
F4

F’0
£a

N
LBL B
S70
RecL

o
L

F 24

c

R 2

A

34 g2

2) 0G

6l

3 de
5 61 O

35

122 P9
22,

31 25 12
33 #2

2 o/
00

21 25 ol
/! &
5 22

0

2

2
3 22 0L

/

3) 22 Q2

34 @2

3 22 P2

) 22 P2

93
2

3
32

3z

@
S b

I

3l 22 02

ol

h O2
S

REGISTERS
5 
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STEP KEY ENTRY

A
G70
LARL £
G

67Program Listing 11
KEY CODE COMMENTS STEP

31 22
2 170

1 25 |1

! 22
24

26
539

LABELS

M(Z,N)
d—OE

3~ 4\

7 ~ 8 ~ 9 ~a

EM. Exe
. o

B.E,
S :

2 0‘

KEY ENTRY KEY CODE

Q&
/1 22 O

Oy

0

3

47

o/

d
0/

COMMENTS

SET STATUS

TRIG

DEG O
GRAD U
RAD (O 
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Program Desecription |
 

 

 

 

 

S

(;mgmmTflw Clebsch-Gordon Coefficients and 3j Symbols Evaluation=

ContributorsName G. Richard Scott o

Address 110 Donelsonwood Drivew e

City Nashville State Tennessee  ZzipCode 37214 -
.

(
 

Program Description, Equations, Variables This program will evaluate all valid

Clebsch-Gordon Coefficients and/or "3j" symbols coupling two states

of angular momentum which are small enough so that the capacity ef ,

the calculator's factorial function is not exceeded. Thefundamental

formula used by the program is the Racah Formula;

(,(j|JZ/>.'.Jfifi_m '/(J+'",)-'(J,-"',).'(J}H'
;)!(J;"u).’(I«M)!(J:M)!{

' xZ('>fi'(J‘;L+t+M>'<J—J.
+t
m>’(m~Jol

x (-t m)! G tamD! -

widh o, ,17)= [Grir D! G+T-)UT J.—Jz_g}?(inifiifif

 

34‘SymapgeL

SVUBJIECT TJo THE PEST RPAINTS (D U,'dzléJ—_é J +JL

/—;;fl(JL,J

_THE CLEBSCH- GoRDon CCEFFICIENT, <4, d2mm, [’M>I M,=V

 

Operating Limits and Warnings 1f any one term in the Racahformula is greater

than 69, an error messagewill result(or else the calculaterwill

display all 9's in the x-register). If illegitimate values are

 

 entered for ji, jz. and J or for my, B, andM, spurious results

(ie, non-zero) may be obtained or the the calculator may get caught

in a "loop"” which will not terminate until the "t" value in the

 

(Racah formula exceeds 69, o )
 

 

   sThis program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. _/    
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Program Deseription 11

 Sketch(es)

|

r 
/

 Sample Problem(s) DO Svppos
q . é ‘ '—‘

1S MeEEDED WiTH = ,;.)JZ:‘Q)J_=%_)m':é)mL:Q)Mz—é,

 NOTE FoR S0LYTIONS i d, u ‘vadere )’ Ay p‘/“,SS'IA? hA 77

Iy " £
J; it 2" 77 é

| m, ”" 7 " " f[flj |

m J ’ y "

2
-

/V) /S /rgy(;D W oAs =M and

/s ”gn/&/e,/” b)/ p/cjjin; f[cj

4, 4, J
@IF THE 3J Sy mol (

m VHZ‘/V' weas clcs.‘chz) IT IS sSToREP
|

IN Reecls TeEr €,

Solution(s) @ .5 CAT 2087 2.50c] 5[] o.[ff8] -.5[f|Lc]
C&’M/D/fi-/CS entry 0! duta

[ D] S Jur 45 program —> 2.99770022] -0/
(D:mgmsnouLEs_s>

© [Rel] e — 1,195228C10 -0 [
(D:Mz;/vsio,vu:'ss)

- y
.

Reference(s)    MESSIAH, ALBERT| QUANTUM MECHANICS )
VolLome L , pp 1o549-/058
PugtLisnivné co. (/44’)575,20114/)) AN D

 
) NORTH-HOLe AN /-

450/\15 (New York). 954,
 (translated Lom He Dnanche <didiom)  JOHN WILE )Y

G . COEFFICIENT <J,Jzrru,rrt,li/‘"?T
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C. G. Coefficients and 3j Symbols

A= B = j cC=J RCL E Z
1 2 START = 3] ’

    b = m = -}

 

 

   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

INSTRUCTIONS DA'T'::,’S,I,TS KEYS Dfl‘flflfifrs

Load side 1 and side 2 [L]

Load jy,JpedsMmy oMy, =Ms¥ L
imput jy 31 LA][ | Jq
imput j, J2 (B ][| 3o
imput J J [C ][ ] J
imput my my | £][A| my
imput m, m2 |£[ B| my
imput-M =# -M |£ ][C| =M

3 Compute and output C.G. coefficient (D||] |c.G.

4 Optional: Output 3j symbol's value [RCL|[E| 3] valug
5 For a new case, go to step 2 ]

B L]
##When data is entered as above, the 1]

Clebsch-Gordon coefficient computed ]
is <j; jomym, [JM> , while the 3] 1L
symbol which is computed is LI]

d, Jd, T N\ L]
m__m, =M ) L]

7 N
# Jf an error is made while entering 0]

data, it is suggested that step 2 [0]

be begun again. |0]

.

.

]
I

-
1]
L
[10]

1]
1L
L]
]

I
10]
[10]
I]
LJL ]     
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62
- _ COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

ol L 4l11 C_EARS 857 I 54

[Tk 20 16-5] RECISTERS 858 S5T04 33 84 <=TC RES

884 CLRC  16-53 AuD STCRES gg'g 1 2 (94,7

@85 STOl 35 @l ' . b El -
ps  RTN by | 861 STOI 35 46 - —

6e; xLBLE 21 Iz — I 862 RCL1 36 81 CompuvTES

@88  STOZ <& n- STORES | i 863 RCLi 36 45
STz 35 bz 2 l

883  RTN 24 i ggg + -55

@18 xLBLC 71 13 —_— J hi 16 52 <

011 5103 35 é? sToees J 866  RCLI 36 a1 ~

812 P  16-51 867 RCLi 36 45 T

813 RIN 24 aes - 4 =
614 ¥lBLa 21 16 11 gfé AL §~ ~

815  STO! 35 8 o 7 -35

816  RTN ? g.l; sToeES M, 871 ST05 35 &5 /.7-\

817 *LBLb Z1 16 1Z grz 1521 16 26 4e 2
@18  STOZ 35 @z =SToeES M, 673 RCLZ 36 8z N

819  RIN 24 3’;‘; RCLi 36 45 -

828 LBLc 21 16 13 o i + -55 ~

21 sm§ 1 f;; :,-l StoRES -M are Nt {€ 5 <

82z 25 16-5i 877 RCLZ 36 6z t

23 RIN 4 878 RCLi 36 45 s

824 xBLD 21 14 —_— &y - -45 <
c —— BEGINS fs8e N 16 52

826 RCLZ 36 62 puiATIO 081 x -3 oS

827 RCL3 35 83 o 33-& STx5 35-35 65 '

828 - -45 A(J-Jz J-> 883 ISZI 16 26 46 N§

az29 + g5 . _ 884 RCL3 36 @83 _

828 N! 16 52 15 CompUTE D 885 RCLi 36 45 —

3 3 2c g age + s
831 ST04 35 84 - ; o O
832  RCL2 36 8z N STEPS 887 T 16 52 c

833 RCL3 36 &3 25- 57 @8e RCLI 3¢ 63 :

834 RCLI 36 81 @89  RCLi 36 45 "

835 - -45
636 - -45 ~

836 + -55 39£ NE 16 5z ’L_\

@37 N? 16 52 sz % -35 =

836 STx4 35-35 @4 895  STx3 35-35 @5 >

39 RCL3 36 63 54 RCLS 36 65 N
848 RCLI 36 b1 855 I3 4 ST
@41 RCL2 36 &: 8% ST0S 35 &5
@42 - -45 897  RCLI 36 @81 CompuiES

843+ 5o @98 RCL? 36 82 LM

844 N! 16 5: 899  RCLi 36 45 | )

845 STx4 35-35 84 168+ -55 |
846 1 81 o1 - -45

847  RCLI 36 @l 162 ! e |

848 RCLZ 36 82 163 CHS -2z

@49  RCL3 36 63 164 XY -4]

ase + -55 185 ¥X 31

851 + -55
186 STOe 35 @6

853  N! 16 52 1e8 RCLS 36 &5 Compuien 5.

@54  RCL4 36 84 183 RCLé 36 8¢ RooTS TeEET HEE

855  x2Y -41 1e

-

x -35 MUCTIPLIES BY

asé z —24 111 X -35 iyt# £
g 3 TCRES

0 3 > 3 REGIS I1EHS ‘ ST0D J 14 2 £

. - .
4 5 6 7 8 9

— S1U5er> Sguseb SSUsgD 84\)5(;;) SSUseD sUSGD Usepl vsep| VseD
6 S

USL;\) USE‘) USED

7 S8 S9

A B C S = I

USE D Vsep /seD VseED 3, VALLE Ue      
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STEP KEY ENT[Y KEY CODE COMMENTS STEP KEY EmTDV YEV ~NNE COMMENTS o3

113 CL¥ —5] 169 + -55

114  SF@ 16 21 @8 : T 17@  RCLI 3o 46

115 STOI 35 46 ComprTES 71 - _45
116 2c 16-51 , 7 172 X<{87 16-45

117 RCLI 36 @1 SUMMATIO 173 6703 22 83

118 STOA 35 11 N ' 174 NS 16 52

119 RCL2 36 82 RAcAH 175 STO8 35 88

128 STOE 35 1= 176 CF@ 1€ 22 66

121 RCL3 36 83 FORM U LI 177 RCL4 36 94

122 ST0C 35 13 178  RCLS 36 85

123 P2S 16-51 STC 179  RCL6 36 86

24 xlBLZ 21 @z ( Tep> 188 X -39

125 RCLI 36 @3 13- 19% > 181 x -35
126  RCLI 36 46 182 RCL? 36 87

127 RCLA 35 1] 183 RCLS 36 88

128 + -55 184 X -39

29 + -55 185 X -33

138 RCL2 36 8z 186  RCLI 36 46

131 - -45 187 NE 16 52

132 x<@7? 16-45 188 -35

133 6703 22 83 189 17X 52

134 K 16 52 138 1 a1

135 ST04 35 84 191 CHS -2z

136 RCL3 36 83 192 RCLI 36 4¢

137 RCLI 36 46 193 ¥ 31

138 + -55 194 X -35

139 RCL! 35 @i 195 ST+9 35-55 85

148 RCLB 36 12 196 1821 1€ 26 46

141 + _sc 197 6702 22 82

142 - 45 198 €702 22 8z

143 x<@8? 16-45 199 «xlBL3 21 83 CHECKS To

144 €TI0 22 83 288 ISZI 16 26 46 seeir = Fraished,

145 NI 16 5z 281 Fa> 16 23 8@

146  STOS 35 85 282 6702 22 82 IF SO, Compyies

147 RCLI 36 61 283 RCLS 36 89 2 VALVE,

148 RCLZ 36 8z 284  RCLD 36 14 STORES IV

149 + -55 ' 285 X -35 _

158 RCL3Z 36 @3 ’ 286  STOE 35 15 Recis16# E

151 RCLI 36 46 287 1 a1

152+ -85 288 CHS -22 COMPpUTES

153 - -45 ' 289 RCLI 36 81

154  £<@° 16-45 [ 218 RCLC 36 13 CLEBSCH-

155 €703 22 83 ' 211 - -45

156 N! 16 5¢ ‘ 212 RCL? 36 82 Goenor

157 ST0é 35 86 ’ 213 - -45 COEFFICIENT

158  RCL! 35 a1 i 214 yX 31

159 RCLI 36 46 215 RCL3 36 83

168 RCLA 36 1i 216 2 8z

161 + -55 I 217 X -35

162 - -45 I 218 i el

163 x<e° 16-45 | 213 + -33

164 G103 22 83 : 220 IK 54

165 N! 16 52 I 221 X =35

166  STO7 35 67 I 222 RCLE 36 15

167 RCLZ 36 8z ggi R-*T'H -35

168 RC 36 2 4
_ BCLB‘ Jo 12 __ LAB[E)LS = - FLAGS SET STATUS

| J, - Jz . : J d——9 C.6G 1 FLAGS TRIG DISP

e ON OFF

m, 1 M 2’/"\ 3 _ 0o ® O DEG ® FIX O

Ca C cALC e 1 0 | GRAD O scI R

6 7 8 3 3 2 O M RAD O ENG_ O

3 0O n        
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Program Deseription 1
 

 

(- )
Program Title 32-P REMAINING o MM.DDYYYY GIVEN MC! o~

EARLIER MM.ADYYYY
ContributorsName GARY Q. Acrman

 

 

 

 

Address 3307 A/OATNRIZM DRivE I ,

City | MidDLETON State MWISCOMISIN  ZipCode 5356 2
\_

~ ~
Program Description, Equations, Variables

l. IVeiam DAy NIMBER IS CALCVLATED As Dcsc;z I1RED

N THE HP-bF STANVDARD PAC’ PAce oY4-ol,

THE NUMBER OF DAyS BETWEEN DArc | AVD DATE 2

IS ALSO CA(CULATED AS DESCRIBED IV 7THE HP-632
S7TAvDARD PaC . .

2. RaAdrwgcrivE DECAY : Qa}rr/.u mCo')(_°°5'> "a mCi ow

DATE 2 , WHGRE n= 14.3 /ADAYS = 7HE MUmBER
OL MALF-Lives or 32P iwmicy MHAVE OCcVRRED .

3. SvBRov7ve D Yigebs: mCiow DATE 2 ¢

(mC/ oDATE 2)(2-2 x/070Pm) > DPMY

anvd (0.3)(DPMm) T cPMew da7es 2 ,
EA:svmgs 30% <ovwT.ma EFFICIENCY AN NO QU{JCMIQ’GJ,

4. SvBRoVNNE f C  Yigess:
(0.5)"(com swdATe 1) = SPm o 0ATE 2 ; Awp

[Q2x%10%0pm ImC))/(cpm /- 3)] m C, ow ba-'ra 2

 

Operating Limits and Warnings PROGAAM Eg4,.S I1F DATE | = DATE 2 o

IF DATE | S Mone RECENT THAN DATE 2 .

. J
 

 

 

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.   \_ _/
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Program Desecription 11
  F. i . e

Sketch(es)
 

 

 

 

 

e — - eey

_ i I

L ——

ooe eeeeeeA | ee — - 4 e e e o o —_— —— e —— ,:

. b —

5O OSS O SO S RS S —

L | L
 
 

 

 

 r

A5 FEB 2,1977 ;, A~dD ToDAY’s DATE RPAR2T,1937.

o)
Sample Problem(s) ) HON/ Mflfly DPM (AN’ CPM) Qé MAIWN O 4 0.3 s— ”» CI

_':PSampee 7 GIVEN: DATE OF SpeciFicRAVIACTIVITYRAT/NG

 

2.Howmawycpm (awdmC,) Reman OF 4
3.2 x/a"_ CPM samPie oF P s memsunedByHEAENKOV

  RMIATION N AVeusT N,19767

 

Solution(s) ) 2.021933 A’ CNS’MY P Yy 3/87‘) “4.22/9228

_THE DPMANDTHE CPM RemaiWsa6 )

\ —

Caspeay: 2443256.) C  (puspeays 7Y, THE NVMEBER oFDAys BETWEEN
FEB# Aavd ARPr 22) 0.135 D (Dsspiay: F.2220 xoo‘) 2-466 x0% -

2.201976 A (2443002.) 4.221977 B (294325¢.)
¢ (es4.=prays) B2€xlb F & (pwswees: 19.
_2.¥x10"% - 14 <Pm pempmwins ) 208x10°F mC\ Rempswin/6)

 

 

 7

Reference(s) CALENDAR [FunwcTron) S,,PM& OY=0) 1~v MHP-67

STANDANRD PAC, AnD CHASE G.D. ¥ JL RAB/NO wITZ,

Prumcites oF RppioisoTorE MG THO00106 Y, BURGESS,
Mivwerporus, My (1962).     
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nITIAL
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INPUT
DATA/UNITS
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS

0o fLBLA |3) 251 32 S0 3 33 3 cate
2 & Fix 31 23 CALL ADAYS oy RclL A 3Y 41 DAY oF MmoeNTH
3 Dsp 2 A3 02| ayp PUT CowTOL S K xPY 3S s»
Y AcL Y 3¢ oy 3 1~ DiSpLAY 060 Ac\ b 39 o6
S Ler C SY 13 e/ X 2/
¢ = s 2 € vy 3/ #3
2 > 03 63 - St
$ GTo @ 22 oo by sT0 & 33 of| ,
9 €LlacB 3) 25 12] LcuLaTE |6S ARer? 2y o} Avivd Cne’-1).00

010 Act 3 34 o3 ADAYS Amnvd VT kb ] ol PART oF DiISpLAy
'l ReLC 3Y 13 ™ nls’wy ___b; RC\ ? 3 q Q?

12 + 6! H o3 £ % 31 N
13 o oy 69 - s/
1Y £ 11 0 3] 25 00| sTORE cConiftol 070 -— S| ,
i< hsre i 3§ 33] «odeE ?! ReL 3 349 o3 copaicT m=!
1b A RV 35 53] stone 7L | ol ano Y’ To M
12 3 93| comsTANTS 23 4 04| and Y.
1y 6 o6 3V = g
19 s o5 M| GSB2 3) o2

020 * 33 b AeL 9 340 cimsH BVILDING

21 2 on 2 EEX ¥3| mm.poyYYyY
22 g Y ¥ G ©b| pesveT A~d DISPLAY
23 STo S 33 of 9 > B!l Anvswex.
Z‘f 3 o3 080 -4 (Y]

28 o oo ¥ pse & 23 ob
26 . g3 ¥ LRIV 3§ 2|
22 . a6 ¥3] £l 4 [31 25 91| gacax MATE
25 o ©0 N WAV 35 WPJUT IvTe THE
29 o oo %S » 4) impaviovae £

030 1 o %6 E Nt 3| 93| compomanTs ©

3 ST b 33 ob| 2] S0 3 33 o] mMm;doVYYY:
2] hRV 35 s3] RetTvanN B DAYSo4 - 5
32| W RV 35 S3|__Te DUPLAY ¥9 €EY 4
3y WF3? |35 #1 03 1F para wevT [0 z or
25 610 ) 22 o] _Go To | G X ?1
36| W sT! 33 24| sSTon€ ODAYS 92 | 9)
32 1 Ol] AccmoiNG To 92| £t 1) ?3
3y 7, o ConTROL MMODE 11! g %3 oFf

39 2 o ’, < - S
040 . g3| <A V- abl gex H3
1 | ol 932 o4
Y2 — S 9% X 21
43| nNeL s 39 o5 9 $709 33 o9
Wy < ¥) 100 Rery 3y |

Y| € T 3 ¥3|] , lo1 | o!
[m sT0 9 3309] emacce ™M - lot <+ o)
Y| neL s 34 o5 163 * Ml —» m”
uy X 3 104 h V/x 35 62
wr| £ IiwnT 3) &3 (o5 ° 23 /

050 WX 342 106 3 o3| Y—=Y
gt - s/ 103 + Y
sL CHS Y2 108 cHsS q

53 STo A 33 ) 199 .5\;! 2 31! ‘J’-‘":'; e
ob 110 cL Comp

§} n-—c!-Lk 343' i X FviLiav DAY
Se| £.oT 3) &3 nNe| f£int 3, 8 NVYmBER

REGISTERS - -
6 7

0 1 2 3 ’DA'Y ) ‘ DAY 2 53‘5’,z§ 30.600! MM DD ‘/‘IYY

S0 S1 S2 S3 S4 S5 S6 57 S8 S9

B D E I
VSED A _DMJ ConNTRO L       
 



69 67 Program Listing I1
STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY

o ReL
wbome

X

1P INGVT To Tis

RovriAE “AS

ABRS VALVE OF
4. o >

Y= Y: |

M= M1\

‘;’ Ql;r For pevs uudv)

S STenE 1pVT
23 00
33

103 \F  /WWPVT FLAG

35 2| TAWE, THEN STOP

¥ oy cOmpvTE A DAys

3y 03 AND STop

©

e 0

/] 2T

230)

31 TSy
o¢

o/

oy

CompvTE A DAYS

SToRE COOSTANTS

o

ot
or

3

P_M-—.V\.
(4.3

LABELS

KEY CODE

Yot

es| /¥e ¢ 2)
00

ol

COMMENTS

Di1spLAy DFPMm

DiseLAy CPM

STurg CPM

ADAys -
/4.3

o“; G_—-)A
'

DiSPLAY CPM

pispray mCo

SET STATUS

TRIG

DEG X
GRAD U
RAD O 



NOTES



NOTES



Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying

Electrical Engineering Civil Engineering

Business Decisions Navigation

Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner

Portfolio Management/Bonds & Notes Anesthesia

Real Estate Investment Cardiac
Taxes Pulmonary

Home Construction Estimating Chemistry
Marketing/Sales Optics

Home Management Physics

Small Business Earth Sciences

Antennas Energy Conservation

Butterworth and Chebyshev Filters Space Science

Thermal and Transport Sciences Biology

EE (Lab) Games

Industrial Engineering Games of Chance

Aeronautical Engineering Aircraft Operation

Control Systems Avigation

Beams and Columns Calendars

High-Level Math Photo Dark Room

Test Statistics COGO-Surveying

Geometry Astrology

Reliability/ QA Forestry



PHYSICS

These programs are drawn from a large range of disciplines within physics.

The three major areas are nuclear physics, quantum physics and relativity

theory.

BLACK BODY THERMAL RADIATION

BLACK HOLE CHARACTERISTICS

SPECIAL RELATIVITY CONVERSIONS

THREE DIMENSIONAL SPECIAL RELATIVITY

EINSTEIN'S TWIN PARADOX

DELTA-V—ORBIT SIMULATOR

EQUATIONS OF PARTICLE MOTION

BALLISTICS TRAJECTORY COMPUTATIONS

ISOTOPE OVERLAP CORRECTIONS

CRITICAL REACTOR CODE

SEMI-EMPIRICAL NUCLEAR MASS FORMULA

CLEBSCH-GORDON COEFFICIENTS AND 3j SYMBOLS EVALUATION
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