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PROGRA TORRDUCTIONOTMPOWMTIAL PILE DATA

A malti-purpose progrem for processng exponer»tial data has bo— prepared 

for the 709 computer.

USES

The —In vurpose of the progrez 1s to compute the material bucklins from

rav ata (given counts, time, and counter information) or from previously

calculated Athermnl’s It 1s also possible to compute only C.Ch (end and 

harmonic correctiona) for a given B11 or series of Bin"s, — co—ting data 

being —torod. In every case, pile measuret ~~ta muan t be submitted — input for 

I

corrections.

Ompg AVATUtM* TO TP UBO

Mhen raw data are submitted, Ath"s may be caleulated by standard method 

(Be. 3) or by the cadmtum abutter method (Bq. b). zen cndmtum abutter uethod

le used, bare counts tab — vith shutter are entered as camum ccunts.

f the user has avallable a set of corrections wh«eh mny be satisfactory.

th -ae nay bo —torod an data, elu --ng the comgutaton of a trial —t of 

corrections. If bo eorrections are avallable, but a , io estimsted, the trial 

set of corrections will be confuted using thia B,1- if no } is entered, the 

progrem estimates one from pile data. Since thie uachine estimate io quite

reliable for moderately good data, no B1 estimate should be mnde by the user

without adequate certainty.

The program will compute one- or tvo-region h.monic correctiona and one- 

or tvo-region end corrections. Tast source theory corrections can also be 

eo-paced. Detectors any be displaced or on the center line. Up to four aouree
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positions any be used. It is also at the option or th user to compute with sod

corrections only (c,) rather than the usual end and harmonic product (c,c,)-

Tor unusual dineneloan, arrangements of sources or detectors, tranalation mast

be aside to nt the standard input requirements.

Eaving computed Ath’s and * triel set of correctiona, a lenst equaren nt 

is node vith tae corrected Atn’e, obtaining a bucklins and an output B, . The 

difference 1 etwees input and output B’s is exnmined, as well aa the becr fit 

to tne lvast-squares analysis. Xf the B1 difference is unsatisfactory, a new

ta used to compute new corrections. If the beck nt is unsatisfactory,

comuinmtions of the worn* points are dropped. These two tests are repeated

accordins to a set procedure (see Fig. 3) untl a fit is found la vhch the

B, , difference is lose than the speciried Halt and there are five points 

having a difference from the line less than tne speciried Halt, data permitting.

di l la termed late fits vill be printed out, and the most satisfactory of thse

any be caosen. If there are three or sore poor points, fits vill ue node

omtting all combinations of the vorst three. Should none of these be adequuate.

it shoule then be a simple matter to choose a sood Bi and make a set la factory

nt with those points which the user chooses. Only in extreme casse should this

be necessary, as one of tne intermediate nta has nearly always proven satisfactory.

MACEIIE TIMB

The user can expect to be charged with as such as five alautee of machne tins

only in tne case of except Lonally poor data or an unvise choice of B11- A acre 

realistic estimate in om minute per case, plus three minates load ins tins.

(1) A •
r (cts • cl - BG) cr

x time
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where A, la corrected counts/min. » and i • bare, cnimum, or background. BQ

nftn to counter background, CF la counter factor, and CL in coincidence lose-

Counta Counte
(8) eta ♦ CL • - - - - - —- - - - - - - - - -  and Ncountea = -—e-

1 " “counted
where u - dead tine - 7.6 x 1o-6 u sec. - 1.27 m 1O“7 nin.

(5) FAth - (Abare - ao)

vhere CR la the averuse cadmu ratio, that la, the evereee A-----  
g Aced

, no ekutter 

net bed ia uned.

, vith mhutter) if the cudmlu ehutter

(5) Ce - 1 . e-2(z-2)/B11
-1

(6) Ca • A 11 11 •

where n and m are odd integers from 1to9- The contrbution of all harmonlcs

of orOor > 9 are negligible and are ignored.

-1
1 + Coth (z’/Bum)

-7 - 1/2
- B

J
2

b

(») - cos -2 cos 57* E
Mhem tvo-reglon harmonics are une, 1s formalated •s above, but we ntroduce

the notation

(o) (7,2
2 2

vhere regton 1 le the bese region, reston 2 !• the —eur—nt. reglom, and region 5 

la the top region. Note tnat if regton 1 is 6ruphite, now f rn—e - 1/-g - Then

—
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(11) Ch -
Em

vhere

-=(7 2)11

a

s (2 - MB

(12) P - -- ---------7----------------------------------------------
(f 1 ♦ (1- Pam) ♦ (1 ♦ Da=) coth [

(13) D, -
~1 .-2 (T.), 
♦ 1

(IM)» 2‘nm

corrections as required and

(13) Ce -
4

1.3
2 (,),1 (z-c)_ 1-R

►

E
vhere

Yast source theory harmonc corrections, applicable to Siema pile, are <1 w by

A11 BH 11 *
(I7) c, -“ E Anm Bum 'su

vhere and are formlated by Equatlons 7 and 9 respectively, but

1

2
.2 su.m 

Han ♦
21 -1/2

and
bL
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(19) Jnm -
3 r.“/4La2
L F, • l ♦ erf

* r1 2-/Fnm l-erf
2

-F1
r

in equations >>19 avove: Z - distance from source plane to effective top of

pile, a = distance of measured point from source plane. a • distance from the 

•ffaetlwa bottom of pile to source plne, a • efrective idth, b • erfective 

depts, and B - input uuckling see F16 1 in the case of a mualti- region plle.

• - distence from the source plane to the boundary plane tetveen reslons one 

and two. and C • the distance from tne source plane to tue Loundary plane

betveen regions two and three (see F16 2)

msrmxTiars row ubb or data saorrs (See sample sheets, FP. 13-14.)

General

Each case requires one card of esch of these types itard type la found at

right on data sheet): 01,03.04 05 06, and 07. Bach case must have

four 02-cards. The num er or absence of types 08-15 is dictated uy data

to be enterel upon them.

Fill in all pertinent inf orzat ton- Batrar sous infomat ion will ue ignored

unless it conf l let» vita the protlem e needs as stated in question 5- If

question 5-12 is answered "no" data will not ue accepted unless tne B.,
2 2P . * and - fields are blank. Also, if question 9 says there are 5 a “ •

slots, only tne first 5 slots will e used even though "uare" data are

entered on pnge two for 7 riots If. In the same cnse, "Lackground" data

ere entered for only - slots, all data for t e case will be rejected.

"Cadmium" data need not ue entered for every slot, of course. The entry of

Loth "uare" data ani “A» data will also cause the case to Le rejected

In short data check?ns tries to sssure that a sensitle cese um Leen entered
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C. Case n—bar la three d Id to: 021

D. Def laltloa of Terms

l.

3.

5.

6.

-- ------f 
ommmi

Quastion 9 - Mumber of slots is the number of posltiona la whch meezuremente

are taken. "Bare" data mast be entered for each of these.

Qaestion 11 - Mumber of cedmium eloto la the number of ponitions la vhich

"cadmum"

mlots.

remente are taken. Ordnarily thia vill ifwl number of

Question 16 - I la the —mint by vhich the effective a and effectve Z

will be varied if question 5-15 la answered "yes". It should be blank

If 5.15 la answered "no". The effect of ansvering 5.15 "yes" la that

the entire proceure of choosins a good fit (with the right corrections)

la executed three times: with the original a and X; with both ineremented

by A; and with both docrm—it ed Of 1. The effective b will hot be varied.

Question 21-A B1 Halt la tne value with vhch A B11 la compared la

order to determine vhether another set of hmrmonic correcticns muast be

compute. A Bz la the difference betveen input and output Bn *Q of 

the least aquares fit. See skeleton flow chart, p. 12.

Questicn 26 - A L Halt la used to determine vhich ponte, if any, are to

be discarded la order to meke a better fit. It represente the niww

difference between In (Ah) and the ccmputed value of X-

Questions 37-44 pertain only to faat surce theory correcttone.

SPSCIYICCARDTIPES
Card 01

1. Qesttons 1-4 - Hollerith informstion (that la, alphabetic or numeric

eired) Halted to toe aloe of the field. When la doubt about field

size refer to "startins colum" at loft on data sheet-

UCLASSIYIED
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C.

D.

E.

r.

2MwA

2. question 5 - All 15 digits nut be filled in. If a set of data gives

peculiar answers or refuses to run, check here first.

3. Questions 6-11 - Integer information. Question 6 is a one-digit field.

Questions 7-11 are two-digt fields and should be answered vith 07,

09, 11, etc.

Cards 05-07 - fixed-point nforantion only. Fever omit the decimal point.

Card types 08-10 - fixed-point information except for slot (at right on

data sheet) and ITS, woth of which are two-digit integer fields. •CS, the

first field on tne sheet, chould be the number of meanurements ths slot.

FOr exumple, if three lines of "tare" data are entered for slot 07, each of

these will have 05 in mers. Fill in "counter factor" and "counter beckground"

on every line where "counts" are entered, even though they are "1.0" and

"O" respectively.

Card type 11 - fixed point information except for slot. If type 11 cards are

wd, one and only one must be su unit ted for each slot. Leave blank fields

vhich do not pertain to the case sutmitted.

Card types 12 and 15 are used only for fast source data.

Card type 02 - there must be four 02-cards for every case, numbered from 0200-

0205. Since no fora is specifically provided for these, they may be written

in the 08-10-card form or on an attached standard B0-80 data form. These

four cards contain identifying material for report headings. Although infor-

nation nay Le entered haphazardly in columns 1-65 of these cards, tne following

Informatton villbe helpful in obtaining a neat, readable report hending

UNCLASSIFIED
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Car Cols PLac*d in Beading LXn*

0200 1-48 Line 1 (Cols. 49-65 of 0200 are dropped)

0201 1-65 Line 2

0202 1-48 Line 2 (•<■■■ dl*fly following eels. 1-65 of 0201)

0202 49-65 line 3

0205 1-65

—$

Line 3 (immedately following cols. 49-65 of 0202).

Columna 1-65 of any or all type 02-cerds may be blank.

DD MATSUMOTO :be
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Smpl ed flow chart illust ret ng metnod Ly vuici points are chosen to make new least- squnres fit* )
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Ptortinc 
Column

1
9

16
21
27
2

55
47
9

511
1b
27 
bo
53____

Cerd Type

lb 
27 
bO 

2 
lb
27 
bo
# 

lb 
27 
bo

2 
lb 
27 
b0 
53

1b 
27 
bo

1 
lb 
27 
bo 
55

1.
2.

2:
1:
7.

Experiment musi-cr.
Lattice___________ '

Annver queotluM 5-01-3-15 ••«!<***.
Mumber of ouurces__ 
Inittnl slot_______________________________

B- . Slot Lncrement
9- 

10. 
11. 
12- 
13- 
1b.
15. 
16. 
IT 

19- 
20.
21.
22- 

2: 
25- 
26.
27- 
26. 
29.

Mamber of ___________________ _______
Mumler of D1"s(ircorrectlonsonl»)_ 
Musber of cadmium clote
Erfective • ' '
Errective b_________________________________
Erfective B_________________________________ 
z‘_____________________________________ _
X ______________________________________________  
taitiki »
s incre—ent

(measurementregion)
>11 increment_____________________________
A b) blmit _________ ______________________
B,bucklinsofrezion1 if kort? tUan l
B5 (Buckling of reel co 5)
‘ir 2-recton end correct tcewj

• (If more than I rejo)_________________________  
ALLmt_____  
x*

33- y,

35- Y, 3:3

35- 
39. 
bo. 
bl.

b . 
bi. 
15. 
’6.

•-2
•2

2
Ra

ox

03

ol

07
Siffastnouree! 
(if Tast source) 
if fact urce)_ 
if far te irce) 
if fact couree) 12

13

• Plnce,enwvenato the following questions in 5 above (O - yes, I • no):
5.01 Must counta/minute be calculated
5-02 Are corrections computed:
5-07 admium shutter Method T
5-0 in « likely Bj. subjected?
5.05 Colculate corfctions onlyt
5.06 Um 2-recion harmonies!
5.07 Um 2-recion end eorrectionn
5-08 Sources placed at ± n/h
5-09 Detector on center line of piler
5.10 Does a - b (effective pile imennions)z
5-11 Uee end corrections only (no harmonies)
5.12 Uee fact source correct loner
5-13 Caleulnte Atienan 1’3 only!
5-lb Mst Lockuround countn/minute ise -ail cuts ted 7
5.15 Vory eztrapulstion lenth:

. _ ___ F-PUH: Punch cone mum er in culs. G-Gn; cari type in coln. G9-70; co in cole. 7-72.
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09
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courts

AEaRID
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CeCh
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