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I. IDENTIFICATION

Deck Number: 50-PSPDST "Three-Body Decay''.
Programmer: Gordon A. Sutherland, Jr. (March 1961).
Originator: John A. Kadyk. :
Machine: IBM 704

Machine Language: Fortran II (704).
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II.. DETERMINING EQUATIONS
IN THE CENTER-OF-MASS (c.m. ) SYSTEM

A primary particle of mass m is assumed to decay 1nto three sec-
ondary particles of masses rn » M5, and mj, with momenta p 2 p3
and total energies E 1’ E 2 >, respectively.® The objective is %o generate
an arbitrary nurnber of such tahree body decay events for which P 1 P 2 p 3
are determined statlstmally by the phase-space distribution
ax _ P1°dp d; p,% ap, ag,

T — V1 Ve
h™ . dm

the angles being measured in some fixed coordinate system

dQl = solid angle for ;l

= sin 61 d@l d-¢1’_.
dQ, = solid angle for p 2
= sin 92 dGZ d¢2,
V., = normalization volume for m,
and V2 = normalization volume for m,.

- In the decay plane in the c. m. system, two independent variables must
be specified to determine the decay configuration. * Since.it can be shown that
for a fixed momentum of one secondary the locus of the vertex formed by the
momentum vectors of the other two secondaries is an ellipsoid, it will be
convenient to choose p; and ¢ as the two independent variables (see Fig. 1).

- The integrations over all orientations in space of the decay plane to get the
joint distribution of (p,, ¢) are automatically accomplished by considering
the element of volume lbetween two ellipses, one corresponding to total en-

ergy m, and the other to m + dm, for a fixed p; and ¢; such an element
dV is indicated in the figure.

- Since p; can be chosen in any direction without restriction, integration
over dQl, gives 4mw. The distribution function is now

an _ ("1 VY, 2 40 s arr sing . p 9TdO (1)
Im T\ T ) P1 9Py emmsne s r gl |

since de = 2mr sin¢ - rdrdg.

- Evaluation of r (dr/dm) in terms of P) and ¢ will give the required distribution
as follows:

Let A be the semimajor axis and B the semiminor axis; then the
semiaxes of the ellipse are given by

1The discussion is applied to a decay process, but the analysis for a production

- process is unchanged if m represents the total energy in the c. m. system.
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MU-23650

Fig. 1.
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-m, 1" - 4m22m32
| - (2)

[ p |
B= A /1- = . ' - (3)

The mid-point of the vector P, lies at X10°

P rnz—rn2
x. = 2 3 . (4)

10 2 2
(m-El) -pl

It is convenient to abbreviate the following:

PR m - E| = a,
p1.=b.

- Since the equation of the ellipse is

2 2 .2
Xoe X = P Lo @y sing ) L, (5)
A B A B

rz(dr/da) can be found. The result is

2 ar _ 2|/ \ da Aab®sin®e [r\ ©)

Yoo c Al d& 2 2.2 Al )
: (a”-b") .
where

' 2 .23 2,2 .2 2 2. , 2. .2 2 2.2
dA _ (2a”-b7)" + 2b (a —b»)(rn2 +m3 )-(a " +b )(rn2 -mg )
da 22 - b2)2 J(az_bz_m 2 m.5? - 4m. %m, >

2 T3 2 3
and
2 .2 '
rou a -b
r < J_ & -b ) (7)

a2 - b2 cosz¢

?
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The final distribution is

2 - 3/2
AN _ 8w VlVZ o 2 AZSin¢ aZ _ bZ ,  aa
dm h% 1 22 _ bZ cosch da -
b’
5/2
A ab'Z sin2¢ a.2 - b2 /
S 22 2 dpdpy- @
(@~ -b") a -b cos ¢

Integrating this over ¢, or cbmputing directly the volume between the two
ellipses, gives the over-all distribution for P, alone: ' ‘

2 V.V 2(m 2'+rn 2) {m 2—_m 2')2
G(p.)dp, = 2T 1.2 2 1 2 3 + 2 3
PPy = —3— 5~ P1 - —Z 2 Z 232
' h m-E,) -p. [(m-E,)"-p, ]
1 1 1 1
5 (mZZ_m32)2 N
3(m - El) 1 - > )
_{(m'El) "’pl } B
2(m 2+m Z.) (m 2'-m 2)2' ]
2 2 3 S2 3
-p 1 - + ] - (9)
1 (m - E )Zm 2 {tm - E )2_ 2}2 '
LS| 1/ TP
From Py and ¢ the configuration in the decay plane is determined:
Endpoint of Py
p p m 2 m 2
1 1 2 3
xp14=x10 — T e 1+ > > s (10)
m 2. 2 2 2
P, = J(X =x) +y = Jx -2rx_ cosé +tr, (11)
= Py P P |
‘where -
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=\/—p—1-x Z+?.rf—1 - x cos¢+r2' | (12)
2 10 \ 2 10 ’

tang , = —L5n¢ ; | (13)
rcosd¢ - x
Py
tang, y = — T 20¢ ; (14)
' <x10-%) - Trcos¢
923 = 27 - (912+913). (15)

A. Method

1. Selection of p;

Of the two variables, p; is selected first from the distribution G(p))-
- To do this, consider G(p]) with the coefficient dropped for convenience:

2 2 : 2 2.2
2 Z(lrn2 + m 5 ) (rn2 - mg )
G'(pj)=b - 72 A 22
a

- b (a° - b%)

(16)
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The maximum P is computed:

1 2 21 .2 2
Pi max ™ Zm \/[m - (mytm,tm,) ] [m - {my-m, -mj) ] '
(17)
. . . q . 2
The maximum G (pl) is supplied in the input: Gmax(m, my, m,, m3)°

- . .Procedure:

N

(a) Select 2 random numbers: 0K € < 1,
0<sngl

b

N

(b) Seiect trial Pyt Py ~ 2 P} max’

(c) Compute trial G' (p,,);

1 3 .
(d) Compare G (plt) with n Gmax’

‘ . _ ..
le) If G (plt) =1 Gmaxs then the trial is successful and the program

- /
continues.

I G (Py,) <M G, then the tridl fails, and another trail is attempted

with new values of (&, n).

2. Selection of ¢

Dropping the constant coefficient in dN/dm, and inserting the value of
pj obtained above; we have the distribution in ¢,

3/2
222 /

dAa A ab® sinzcb
a ~b_zcosz¢

2.2
f(¢) = A° b° sind +
da @2 - 02) (@2 - b2 cos’e)

.(18)

This function may be integrated explicitly to give

¢

2.2,2 -23/2 )1 aal 1
F{¢) = fi¢)dp = A” b7 (a” -Db") / = 5 - cos ¢
O N a az_bz cos q)
LA 2, 24267 cos®y - 3a% cosy (18a)
323502 [ 2 2 @ -b%cos?)

‘Note that an exact value of G__, . is not necessary, but only a value that is
greater than or equal to the exact G_, ,.; to the extent that it is greater, the
ratio of successes to trials is reduced, but the distribution of Py is unaltered.
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Since
'IT
dN -
. d_rﬁ' dq) - G(Pl),
0
v it is easy to show that
1
F(m = 7 G'(p)) = F ., - (18b)

Value ¢ is now selected as follows:

. {a) zChoose another random number such that 0 £ ¢ < 1;
G' (pl)

12
G' (pl) has just been calculated in selection of pl);

(b) Put F' = ¢ F__ =1

(c) Solve for ¢ the equation
G($) = F(p) - F' = 0.

This can probably best be done by an iterative procedure.. See Sec. V
(Method), for a complete description of solution of G(¢) = 0.

3. Computation of other Momenta and Angles

2 2
_ 1 Mz ~m3 _ a® _p°
2P~z r=A ’

X
10 aZQbZ aZ_bZ cosz¢
=X + —1- = 1
*p, 107 2 Pr *p, 2 P17 M0
2 2
= x - 2rx cosd+1r |,
P2 «/ P] Py ¢
« Py = x 2+ 2rx_ cos¢é + rz,
. P, P,
~ rsiné
tanelZ_rcosq>—x -
P
tan 6. = r sing - _ _rsin¢ ,
13 (x,n - ! )-rc +
10" 7 P os ¢ . XPZ, r cos¢
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and

0

23 = 2T - (012 + 613).

4. Randomized Orientation of Decay in Space

Perform the orientation as follows:

(a) Pick the direction of I—; randomly relative to a fixed coordinate
system (X, Y, Z) by specifying the polar cocrdinates \, i according to the
joint distribution: 1
p(N\; p)dNdp = i sin A d\ dp;

(b} Establish a primed system of coordinates (x', y', z') rotated relative
to the fixed system (see Fig. 2), such that z' lies along I_;l’ agnd the y'
axis lies in the Zz' plane, which will then be the decay plane.

The equations relating components of direction cosines along axes in
the two systems are then ' ' '

i

a

Yy = -B' sink +y' cosA.

e’ sinpu + B' cosk cosp + y' sink cosp,

"

-a' cosu + B' cosk sinp + y' sink sinp, | (19)

- -

- The direction cosines for 1—51, Py P3 in the primed system are

;l O'l' = 03 ‘31‘ = 03 Ylg = ]"

g ''= O 't = i f o= :

P, a) =0, B = sin6,,, v,' =cosb,;,; (20)
= . LI i = _ e -

pP3: 0y 0, 53 s1n913, Y3 cos 913.

Rotate the decay plane and the x' and y' axes by an angle v about the z'
axig; the rotated system then becomes the (x', y'", z'") system:

=y'" a' =a' cosy - B" siny, B' =PB" cosy + a'" siny. (21)

The components of I—)b s I? , and 1_; given above are now in the (x", y", z")
system. Transforming tothe (x!; y', z') system gives

ap’ =0, By =0 ylm
' = . g1 i !z 3 = .

a, sanL2 siny, ﬁz 3 51n912cos Y, yz' cos 912, (22)
t = 1 i Po= 2 3 =

ag 51n913 siny, 63 s1n913cosv, y3' cos 013.

°If cos \ = % 1, puta=a', p=%p', and y = + y', respectively, using values .
taken directly from Eqs. (22). ’
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These values are now substituted in Eqgs. (19) to obtain the (X, Y, Z) com-
ponents of 31' fa’z, 33, stored in the computer memory for output.

The angles (A, u,v) are chosen with random numbers \', p', v':
0< \' <1, 0<p' <1, 0< v'<I;

cos A =2\ -1, p=2wyu', v=2my' .

B. Input and Output

1. Input
m
m G
1 max
m, n = number of trials .
m, ~ n_ = number of successes
2. Output
Py 612 Pix =P Pox T %P, P3y = @3P3
P, Y13 Py = ByP; Pay = B2P P3y = P3P3
P3 923 P1z = Y1P1 P2z T V2P P3, = Y3P3
n m m 4
ns rnl G max
Py max m,

R
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III. . LORENTZ TRANSFORMATION
TO THE LABORATORY SYSTEM

Consider particle m to be moving with momentum ; when it decays
-into secondaries mjy, m,, m, with previously determined c.m. s. momenta
: 31, f)’z, f>>3 (see Fig. 3). The resulting secondary momenta in the laboratory
system {(dencted by a subscript-'"L'). are to bé détermiined from: the Lorentz

transformations.
- Input

Pi1x* P1y P1z» ™yp* Pp

PiLx' PiLy PipLz’ Pins

Output

Eppr my

Pax' P2y P2zt ™p Py
P3y P3yr P3pr M3 P3e

an ﬁp, yp. Py, ™.

PoLx’ PaLy Parz’ Pary Fap ™y

P3rx’ P3Ly’ P3pz’ Paps Eapr ™3

P1 .y’ pLY, P,z Pps EL, m.

. Derivation of transformations for i = 1, 2, 3:

E p
= 2 2 - 2 2 _ L . L
E; = p; *tmy EpLsNpp tm ¥YE o YW= —
- Components parallel to 1—;:
- Gomponents perpendicular to i;:
- where I—;
T = L
P P1,

Resultant transformed vector:

Thus

P; -
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MU-23652

Fig. 3.



where

Py T [0 - D By Tt vBEIB, +

ple-‘-[(Y'l)(I—;l'ﬁ )+Y‘3E]Y +P

=Vp

C2
iLx * piLy * piLz_

Py = Up) = Py o PiyPp ¥ P Yp

>

UCRL-9614

fori=1, 2, 3,
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IVv. 170 DECAY AND THE GAMMA-RAY CONVERSION.SU'BR,OUTINE

A. -rro Decay: _”O - vyl 4+ y2

The: 170 decay subroutine is’executed for.each of the-three: sepondary
masses whose value is 135.00, :

The components of the two y momentum vecotrs, }_; 1 and p PG2’ normal
and parallel to the initial 70 momentum p are called, respectively,

Pgln’ PGlp 279 Pgan’ Pg2p

A

They are found from p;; m; as follows (Lerentz transformation):

E. m 0 ‘ - P.
i TT * i
.= cosf + —
- pG_]p m, 2 < Ei) for
j=1, 2
m_o 9*
pGjn = + sin@ ,
with
m_Q = 135.00.
Here
cos 8" = 2n - 1, where n is a random number such that 0 < n < 1;

sin@% = \/ 1- cosZG'r

: Referr1ng to Fig. 4, where the prlmed system is constructed with the z’

axis along pl, and the y' axis in the z'Z plane (cf. Sec. II-A-4 "Randomized
- Orientation of Decay in Space, " and Fig. 2) one finds the following components
in the primed system (the z'Z plane is also, at this point, the decay plane}:

_ 1 * _ 1 X
PGlzr = 7 (Ejcosé +p) PGzt = 7 (- Ejcosb +p)
Pgix' ~ 0, Pgax! 0;

-m_go " l'nwo ) .

sin 6

Gly Z G2y 73
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MU-23653

Fig. 4.
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Now, a rotation by angle v about the z' axis gives the new components in
the primed system:

_ 1 * ! % _
Pglz' = 7 (Ei cos O + pl,), PGz = 2 (- Ei cosf + pi)’
- mLo 9* , _-mvo in 0 sinv:
PGix' = siny sinv, Pgax' = Tz~ SmY sinv;
-—m-n'o R e* - m.n-o i 6*
PGlyn = '—2_' sin COos vy, szy, = sin COos vy.

The components in the unprimed system are now found as folows:
Pcix = Pgixt SinMy + pGly' cos )\i cos p. + PGl SiD )\i COos |

pG.ly = 'pGly' cos p, + pGly' cos )\i sin My + PGlz: sin )\i sin By

PGlz = "Pgly' S1BMN Y PG, COS A

where
- ,d
COs \. = vy., sin\, = N 1-cos™. ,
i i i i
a.
cos = :
My~ sinn. °
i
and Bi
Sin . = ——
By sin \. '
i

g . . 0
when (ai, Bi' yi),are direction cosines of = .

Similarly, for Poox’ szy, PGzt

Compute:
' .| 2, 2, 2
Pc1 " VPgix T Pgiy T Pglz ¢
- 2. 2
PGz = “/pGZXZ T PGy *Pg2z
Note: '

If éos )\i. = % 1, then take:

m
O s

_ T . . a .
pGlx = — sinf@ siny = + plx'
- mn-o | sk
pGly=+ 5 sinf cosvy =ip1v,;
_ 1 % N
pGlZ-:t —Z—(Ei cos 6 +p].)-:i:p:lzg,

and repeat these three equations for Pao
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B.. Gamma-Ray Conversion

Input:

From Sec. A above, the momentum and.its components.are known for
each y ray. o
- Other input data: Coordinates of the decay point (xD, Yp* zD).

Calculations:

Compute direction cosines for yl:

_ Pgix | _ Paiy _ PGz
(11 - ’ - pl = = : Yl =
Pag1 PG1

Pai

- Compute.the potential path, FLP, which is the distance measured along the
y-ray direction from the decay point to the fiducial limit of the chamber.
‘This is given by the function POPATH.

. FLP = POPATH (Z-l, ZZ, R, _al,. Bls Yls 'XD, YD’ ZD‘
. where .
z]. = 2,
z, = 23,
- R =13,

the fiducial limits of the 12-inch Xenon chamber, .in centimeters.

Compute the mean conversion length, 4 in centimeters:

135.6738 1292.6491 + 5508.5681

Pl bg)” gy’

FLAMG = 5.1448 +

Select a conversion distance according to an exponential distribution:

FLGAM = :(FLAMG) (log_ ),

where m is a random number, such that 0 <n < 1. Test for y-ray con-
version inside fiducial volume:

(a) if FLGAM-FLP <0, y does convert;

(b) if FLGAM-FLP >0, vy does. not convert.

Repeat this set of calculations for y2, keeping the same (xp, Ypr zD),
but changing to the momentum of y2. .

This formula was developed_ by Dr. John Brown, of this Laboratory for use
. in the xenon bubble chamber. For other materials, an appropriate formula
must be substituted.
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V.. METHOD
Selection of: ¢ according to Sec. II-A-2. (Selection.of ), Subroutine FOFPHI:
- This is a direct integration problem.  Define
¢ .

. . K ¢
H(x) = H(cos ¢) =j fd¢ - R(r)[ fdo,
0 0

where R(r) is equal to a number produced by the random -number generator,
and f(¢) is as in Eq. (18).

H(cos ¢) = dA/da A%’ - 1)3/2 ) 5 "2C°S¢ 177
‘ ' a " (a” -cos” )

A3ab2@2 - 1)¥2 [ 2+a?) cos3 o - 302 cosd

) Z 3/2

+ ,
(@% - b%) 3a(? - cos® o)

+ CAPFL -2R(r) CAPFL,

DA/da A% (2% -b%)b%a + 2/3 (A3 bY)
: 3 . , ’

a

where CAPFL =

a =+ and x = cos ¢.

ol

H(x) is a monotonically increasing function as x goes from +1 to -1,
since f(¢) > 0, and 0 L ¢ < 7. The subroutine then solves the equation

x,H(x;) - x Hix
H(xl) - H(x

)

2)

: 1T . ) .
by iteration until |H(x)| < 0.001 F', where F' = R(r)f fdé = 2R(r)- CAPFL;
, 0
and where H(Xl) >0 and H(xz) <05 each successive value of x replacing
x) if H(x) > 0, or x, if H(x) <0. ' ‘

~ The output is PHI = arcos (x).. FOFPHT = 0, if x is found within
50 iterations; otherwise FOFPHT = 1. : '
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VI.. RESTRICTIONS AND REQUIREMENTS

This program has been prepared to run without a monitor, but may
easily be modified to run with a monitor system (except for the main "super'"
program - see Appendix). - The program can be recompiled on the IBM 709
without alteration, to produce a version which can be run on the 709 (except
for the main '"super' program - see Appendix).

All subroutines are included in the binary deck, including FORTRAN
I-0 subroutines and FORTRAN square root, log, arctan, exponential, sine,
and cosine subroutines.

This program requires a minimum core size of 177778 locations
(8192, 4)-

VII. PROGRAM SETUP

A main program must be used to call subroutine PSPDST into play.
All other subroutines are called into execution via subroutine PSPDST. The
main program must also perform the following tasks:

(2) The values of the masses of the primary particle and the three sec-
ondaries must be set prior to executing subroutine PSPDST.  The constants
are FM, FMI1, FM2, and FM3 respectively, and all are located in FORTRAN
common. The values for the unit direction cosines of the primary, and the
coordinates of the primary and momentum of the primary, must also be set
in the main program. - These are the constants ALFP, BETP, GAMP, PCOORD(1),
PCOORD(2), PCOORD(3), and PL, respectively, all located in FORTRAN
common. : '

- The values for G ;4 the maximum number of trials to be executed,
the maximum number of successes allowed,; the number of trial failures
permitted before the ratio of successful trials to total trials is formed and
tested, and the two limiting values that the ratios. of successful trials to
total trials may assume in cases of failure in the function G(p,) and the
function.. F(p,), must all be fixed in the main program. . These are the con-
stants GMX, N, NSC, NFAIL, Fl, and F2, respectively, forming in the
sequence listed the parameters of the subroutine PSPDST calling sequence.
These constants are not located in FORTRAN commorn.

(b) The constants NZZ, LBTRNT, and PIDCAT (See Sec. VIII-B for
FORTRAN memory locations), must be fixed as follows:

(1) NZZ = X, where X is the integer value of the tape unit desired
for writing the BCD information from all subroutines involved in this pro-
gram, i.e., if NZZ = 6, then tape 6 is selected by the program.

(2) If LBTRNT = 1, then subroutine LBTRAN is executed.  This sub-
routine performs the calculations for the Lorentz transformations from the
c.m. s. to the laboratory system. If LBTRNT # 1, then subroutine LBTRAN
is not executed. '
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(3) If PIDCAT = 0, then subroutine PIDAY is not executed. This is

the subroutine which makes the -rro-de.cay and gamma-conversion calculations.

- If PIDCAT =1, then subroutine PIDCAY is executed, using results from the
original c.m. s. (i.e., directly from subroutine PSPDST). If PIDCAT =
then subroutine PIDCAY is executed, using results from the Lorentz trans-
formations to the laboratory system (i. e., from subroutine LBTRAN). All
data used by the subroutines LBTRAN and PIDCAY are.located in FORTRAN
common storage. If, at the termination of subroutine PIDCAY, the constant
GMCNVT = -1, then neither gamma i'ay converted. If GMCNVT = 0, then:
the first gamma ray did not convert and the second did. If GMCNVT = 1,
then the first gamma ray converted and the second did not. - If GMCNVT =
then both gamma rays converted. .

(4) Provision has been established in the present main program to
punch out the base value of the number in the function RAN (the random
number generator) at the termination of any given execution of PSPDST,
and to use this number as the starting base value in RANF for the next
PSPDST run. The card containing this number must be the physical first
card after the binary deck transition card. If this card is blank, then the
base value provided in the function RAN will be used. At the end of the run,
this card must be collected from the on-line punch.

(5) Subroutine PDTPUN, the last subroutine called by PSPDST in any
given trial, was used to punch data for a special limited experiment, by
Dr. John Kadyk. A dummy subroutine has been included for general usage.
- However; the presence of this subroutine allows the user to develop his own
data-producing subroutine. The constant PDTPNT, located in FORTRAN
common memory, was used by our special subroutine as a test word, and
is available to the user.

- See Appendix for further details concerning the main program written
by this programmer.

A. Operators' Instructions

An on-line card reader is needed to read the binary program deck.
An on-line card punch is expected. A BCD tape is required, the unit
number to be determined by the Programmer. The normal stop is
HPR 0, 0(0420 0000 0000). At the end of the run, the BCD tape must be
saved if DATA. is called for. There will always be one card (octal) punched.
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CODING INFORMATION

A. Alphabetical Listing of Subroutines and Functions

- 16

Item Subroutine _
1  ABGCMP
2 ARCOS
3 CAPSMA
4 CRDPP
FOFPHI
6 GAMCNYV
GENPR
‘GENTRP
GOFP
10 LBTRAN
11 LODRAN
12 MOMANG
13 PDTPUN
14 PIDCAY
15 PIPCMP
PMAX
17 POPATH
18 PSPDST
19 RAN
20 RANLOD

No. octal
Locations

266

52
204

131
577

410

33
115
177

544

The

See Item (19)

315

22
673

133
76
317

1005

34
(G5 LLC
. RANF)

51

‘ See Eq.

See Eq.

Reference

(19), and also Item 22 of

this table.

ARCCOSINE subroutine.

Calculates various constants in

(2),
See ‘Eq. {

Egs.

See Sec.
also Sec.

See Sec.

(3), (4), and (6).
22),

II-A-2 (Selection of b),
V (Method).

IV-B (Gamm_a -Ray Conversion).

and also Item 22.

and

Uses subroutine POPATH.

For two r

.11, PROCEDURE

andom numbers, pg

For three random,.as on pg. 15.

See Sec.

See Sec.

II-A-1 (Seiection of pl).

II1 (Lorentz Transformation

to the Laboratory System).

See Item

See Sec.
Momenta

This is a

See Sec.

20.

II-A-3 (Computation of other
and Angles).

"dummy'" return subroutine.

1V-A (10 Decay: 70 -yl + y2).

Also uses subroutine GAMCNYV.

See Eq.

(20), and also Item 22.
(17).

Calculates potent1a1 path from a point
to the edge of fiducial volumen.

Main body of three -body decay experi-

ment. It

also calls LBTRAN and

PIDCAY.
Generates random numbers, such
thatv 0 <y <l1.

l.oads new base element into sub-
routine RAN. Uses LODRAN See

Sec. VIIi-

b-4.



Item Subroutine
21 RANSTR
22 RNORNT
23 STORAN
24 'SUPER

25 ZML

_27- UCRL-9614

No. octal

Locations

47
105
See Item 19

131
104

References

Punches current RAN base element

for subsequent uses. Uses STORAN.

See Sec. VII-b-4.

Controls calculations described in
Sec. II-A-4 (Randomized Orientation
of Decay in Space). Uses subroutine
GENTRP, CRDPP, ABGCMP, and
PIPCMP.

See Appendix (Subroutine ZML).
See Appendix (Subroutine ZML).

B. List of FORTRAN LibrarySubroutines Used by the Program

1 ATAN
2 CcOS

3 EXP
4 EXP(3
5 LOG
6 SIN

7 SQRT
8 (CSH)
9 (FIL)
10 (I0H) 1
11 (I0H) 0
12 (LEV)
13 (RTN)
14 (SCH)
15 (STH)

(124)
(154)
(360)

The number of octal locations used’ is included in parentheses. Total

memory for all subroutines: 12202, octal.

(see item 3)

(see item 3)

(see item 2)

(25)

(211)

(See item 10)

(1612)

(see item 10)

(143)

(See item 12)

(132)

(14)

C. Common Allocation

FORTRAN common storage uses locations 77263 to 77462, octal. The

constants NZZ (BCD tape number), LBTRNT (laboratory transformation
constant), PIDCAT (PI decay constant), GMCNVT (gamma-conversion test),
and PDTPNT (data test) are located in 77462, 77461, 77404, 77374, and
77403, respectively.
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APPENDIX: SUBROUTINE ZML

The main "super' program included in this deck calls on the sub-
routine ZML for reading certain constants into known memory locations
- {(i.e., FORTRAN common storage locations).

ZML is a 704, hand-coded, two-word loader that performs as follows:

(2) Each time a transfer to ZML is executed, ZML reads the first
two words of a card in the card reader, i.e., it reads rows 9L and 9R and
stores these words in IN1 and IN2, respectively.

(b) It then tests INI1 and IN2 in the following manner. If IN1 is non-
zero and IN2 is zero, then the contents of IN1 are planted in the store in-
struction DOWN, i.e., DOWN STO X, where X is the contents of IN1, and
the first two words of the next card in sequence are read into IN1 and IN2.

If IN1 is zero and IN2 is nonzero, then the contents of IN2 are stored in the
location indicated by the instruction DOWN. The value of DOWN is increased
by one, i.e., DOWN STO (X + 1), and the first two words of the next card

in sequence are read into IN1 and IN2. If both IN1 and INZ2 are nonzero, then
a transfer to IN2 is executed, thus implying that the word just read into INZ2
is, itself, a transfer command. In all cases, the first two words of each
card are expected to be binary. 5

In the main program, ZML is used to fix the values of the constants
PIDCAT and PDTPNT, thus removing the necessity to recompile the main
program each time changes in the subroutines PIDCAY and PDTPUN are
desired.  The last card read by ZML contains a nonzero first word and a
TRA 1,4 (002000400001) in the second word, thus returning control to the
main program. :
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CALCULATE

Momenta components of the 3

secondaries according to
the formulae:s

STOP (i} X P+ P;

iLx
iLy = STOP (i) X PLﬁ + Pi
Lz T STOP (i) X PLY + Pi

i=1,3

x

Yy

z

CALCULATE

CALCULATE

Momenta of secondaries:

Direction cosines of the 3

z P
P = _\/PiLx +Piry * P
i=1

,3

2

CALCULATE secondaries according to
the formulas:
CALCULATE -E. /m
YL =P, _XP
E =p2+m2 B—P/m ipx ix La
LT L B, =P _XP 1,3
ipy iy Lg
GAMMN 1 = (y - 1) .
P =P XP
ipz iz Ly
CALCULATE CALCULATE
e Uy =
STOP (i) = (y - 1) X P, + U P- Up
B XE, Pirx FPiny *FiLz
PRINT
CALCULATE P p P P E
CALCULATE R 1 " Lx’ T Ly "Lz L’
Primary momenta P P P P
Energies of secondaries components: 1L’ ~1Lx’ ~ 1Ly’ " 1Lz
e --hb 2 2 Prx=FPLXPrq B =y Pap Porw
. =1m,
Li il i PLy - PL X PLﬁ PZLy’ PZLz’ ELZ’ m,,
e Lz~ PL x PLY P3L' P3Lx’ P3Ly’ P3Lz’
EL3’ my
RETURN &

Fig. 6.

MUB-708

Flow diagram for subroutine LBTRAN.
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RETURN

‘ RETURN ’\\L

PIDCAT

R
JEs _ YES

=0

120

Iterate through 110

fori=1,3

YES
Iterate through 120
No PIDCAT No =135
=1 for i=1,3 NO
PRINT
PI deca EPI = E_.
Go to Y Li
102 ~
N4 from PPl = P,
il
(See next page) lab system
EPI = Ei
N
PPI = Pi
PRINT
Go to
110 m PI decay

102 J

(See next page)

from c.m. s.

MUB-709

Fig. 7a. Flow diagram for subroutine PIDCAY: first part.
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CALCULATE

STO 1 = RAN {x)

[ Cos 6=2X5TO1-1

Sin 8 =\/1 - co

CALCULATE
- p i
Ple = Ple sin

+ P cos k¢
yly
Py
P, =-P
vly, vl

+ P’ cos \ si
vly

0

0s |

sin X cos g

5
K CO5 B

np

+ P'le sin X sin p

- . pt
Puz =" Flyy

+ P'ylz cos X

sin X

CALCULATE
STO 1 = RAN ({x)
v=2nmX STO 1

COSNU = Cos v

SINNU '=\A - cos®’Ny
STO 1 = Sin § X SINNU
STO 2 = Sin8 X COSNU

STO 3 = EPIXCos ¢

CALCULATE

=yt
Cos x_yi

* CALCULATE

_p! .
Psz = Pny sin

"

+ P'Yzy cos X cos p

+ P'YZZ sin X ¢

. p
Pyay =~ Plyax
+ P
Y2y
+ P'YZZ sin A s

. p
Pyzz * - Flyzy

+ P‘yZz cos A

08

cos p

cos \ sin p

in p

sin-\

Cos g = a'/sin \

Sin p = B'/sin A

Sin X:dl - cos A

NO

CALCULATE

P’ylx =m/2-+ STO 1

Plvly =-m/2- STOZ2
Pt 3 (sTO 34 PP

- '
P! y2x Pylx

P! =- P
Y2y yly

P, 1 (- sTo3+PPY

CALCULATE
= pt
Ple =P yix
P = Pt CALCULATE
Yly yly
= =P' .
F"le P'\{lz vlx yix
= P! P =- P .
CALCULATE yExe oy vy w
P = pt P = - p!
P = 2ip 2.p 2 oo v v
vyl ylx v1 - P - p!
yly yiz Ploz= P2, vzx = P 2x
P =- P!
- 2 2 2 2
P, =(P + Y2y Y2y
v = Fyax Pyzy *+ P2z P, =-pPt
=-P
y2z y2z
PRINT SUBROUTINE
GAMCNV
Pyl’ l:'\(lx’ 1:,\/1y’ Pyiz Tests if y's randon‘xly
P P P decay within fiducial
y2' T y2x’ T y2y' T y2z volume of the chamber.

Fig. 7b. Flow diagram for subroutine PIDCAY: conclusion.

MUB-70¢€

-zs-

¥196-1T90ON



[a¥al

THIS IS THE MAIN(SUPER) PROGRAM CALLING SUBROUTINE PSPDSTs

COMMON NZZ,LBTRNTALFPPsBETPPsGAMPPyP1PsP2P sP3PFMoFMLSFM29FM3sPYy

1P24P39THTAL129 THTA13 9 THTAZ239EsPLLPsP2LPsP3LP yALFP4BETP ¢GAMPsPL

2P IDCATsPDTPNT oP1LsP2LsP3aLsELYsEL29EL3IGMCNVT 9PCOORDIPGIXIPGLY PG 2
39PG2X9sPG2Y9sPG2ZsPIGAML 9P IGAM2 9FLGAM1 9 FLGAM2 s IPTTYP» IPTKEMSXCOORD s
4YCOORD»ZCOORDIGDISTsP1UIPLUPIP2UsP2UP sP3UsP3UP 9G1UX9GIUY 9G1UZ9G2UX
59G2UYeG2VUZ

DIMENSION ALFPP(3)sBETPP(3)9sGAMPP(3)sP1P(31sP2P(3)sP3P(3)sP1ILP(3)

1P2LP(3)sP3LP{3)sE(3)sPCOORDI3 1o IPTTYP(8) s IPTREM(8) s XCOORD( 8} 9YCOOR
2D{8)+sZCOORD(8) »GDISTI8) sPIUI3)sPLUP(3)sP2U(3)sP2UP(3)4P3UL3)sP3UP
3(3)

CALL RANLOD

N22=6

LBTRNT=1

FM=494,000
FM121054660
FM22135,4000
FM3=204
GMX=4444E08
N=100

N5C=100
NFAIL=10
Fl1=0.10
F220410
ALFPa0,
BETP=1e

GAMP=0,
PCOORD{1)=2040000
PCOORD({ 2)=060000
PCOORD{3)=124500
PL=24944000

CALL ZML

CALL PSPOSTIGRXs Ny NSCINFATLIF I3 F2)
END FILE N2Z

REWIND NZZ

CALL RANSTR

STOP

END (031+04040)
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STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

DEC  OCT DEC ocT DEC ocT DEC ocT DEC oCY

T TTIPYTYP T 3Z2R9% T35 T TTPTREM 32486 773467 77 GMCNVT 32508 77374 — — GOIST 32454 77306 GAMP 32518 77406
GAMPP 32554 77452 G2UZ 32423 77247 G2UY 32424 77250 G2uX 32425 77251 G1lUZ 32426 77252
GlUY 32427 77253 GlUX 32428 77254 FM 32542 77436 FM3 32539 77433 FM2 32540 77434

FM1 32541 77435 FLGAMZ 32495 77357 FLGAM] 32496 77360 E 32532 77424 EL3 32509 77375

EL2 32510 77376 EL1 32511 77377 BETP 32519 77407 BETPP 32557 77455 ALFP '32520 77410
ALFPP 32560 77460 LBTRNT 32561 77461 NZZ 32562 77462 P1LP 32529 77421 P1L 32514 77402

PIP 32551 71467 7 T PL 32538 774327 7T TTPIUP 32443 77273 P1U 32446 77276 P2LP 32526 77416

P2L 32513 77401 P2P 32548 77444 P2 32537 77431 P2UP 32437 77265 P2U 32440 77270

P3LP 32523 77413 P3L 32512 77400 P3P 32545 77441 P3 32536 77430 P3UP 32431 77257

P3U 32434 77262 - PCOORD 32507 77373 PDTPNT 32515 77403 PG1X 32504 77370 PG1Y 32503 77367

PG1Z 32502 77366 PG2X 32501 77365 PG2Y 32500 77364 PG2Z 32499 77363 PIDCAT 32516 77404
PIGAM1 32498 77362 _  PIGAM2 32497 77361 PL 32517 77405 THTA12 32535 17427 THTA13 32534 17426

THTAZ23 32533 77425 XCOORD 32478 77236 YCOORD 32470 77326 "ZCOORD 32462 717316

STORAGE NOT USED BY PROGKAM

DEC ocT DEC ocT
...88 00130 32622 17246

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC ocT DEC oCcT DEC ocT DEC ocY DEC oCT
PSPDST 1 00001 RANLOD 3 00003 RANSTR 0 00000 ML 2 00002

-be-

T TS TORAGE "LOTATTONS 'FOR™VARTABLES NOT APPEARING 1N DIMENSTONEQUIVALENCE OR COMMON SENTENCES

DEC oCT DEC ocT DEC ocT DEC oCT DEC ocT
GMX 87 00127 F2 86 00126 Fl 85 00125 NFAIL 84 00124 N 83 00123
NSC 82 00122

- o e P ORAGE “LOCATIONS “FOR “SYMBOLS "NOT "APPEARTNG TN SOURCE PROGRAM

DEC  oCT DEC  OCT DEC  OCT DEC  OCT DEC  OCT
2) 64 00100 3) 69 00105 6} 77 00115
SUBROUTINES NOT PUNCHED FROM LIBRARY
TTTTTTTRANCOD T T T ML T T T T T PSPRST T RANSTR

#196-TYON



100
105

110

120

200

210
1000

1010

SUBROUTINE ABGCMP (ALFPP yBETPP sGAMPP » COSLAMFMUSLAMBDF » ALF s BET sGAM)
DIMENSION ALFPP(3)9BETPP{3)sGAMPP(3)sALF(3)sBET(3)sGAM(3)
IF (LAMBDF) 20041004200

IF({COSLAM) 11592009105

DO 110 I=1s3

ALFU1)=ALFPP(T}

BET(1)=BETPPLI)

GAM(1)1=GAMPP( I)

CONTINUE

GO TO 100C

DO 120 =193

ALF(1)=ALFPP(T)

BET{1)==BETPP(I)

GAM(1})=~GAMPP(1)

CONTINUE

GO TC 1000

STO1=SINF{FMU)

STO2=COSF(FMU)

STO3=SARTF(14~COSLAMFCOSLAM)

STO4=2COSLAM

5T05a3T702#5T04

$T0625T01#ST03

STO7=5TO1#5T04

STO8=5T0O2#5703

DO 210 I=1s3
ALF{I)1=ALFPP(1)#STO14RETPP (1) *STO54GAMPP(1)*5T08
BET()1==ALFPP( 1) #STOR+BETPP ) *STOT+GAMPP{1)#5T06
GAM(I)=~BETPP(1)#STO3+GAMPP (] )#STO4

CONTINUE

DO 1010 J=1e3

ALFPPLJ)=ALF L)

BETPP(J)=BET(J)

GAMPP ( J)=GAM( J)

CONT INUE

RE TURN

END (0919090,0)

-
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EFN
100
200

cos

STOl
ST06

9)

SIN

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
IFN LoC EFN IFN LOC ' EFN IFN Loc EFN IFN LOC EFN
4 00100 106 5 00104 110 9 00113 115 11 00116 120
17 00130 210 29 00222 1000 30 00224 1010 34 00233
STORAGE NOT USED BY PROGRAM
DEC  OCT DEC  OCT
181 00265 32562 77462
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OCT DEC ocT DEC ocT DEC ocT
1 0000) SIN 2 00002 SQRT 0 00000

STORAGE LOCATIONS FOR VAKIABLES NOT APPEARING IN DIMENSIUNSEQUIVALENCE OR COMMON SENTENCES

DEC  OCT

180 00264
175 20257

DEC ocT
169 00251

cos

DEC ocT ) DEC ocT DEC- 0OCT
ST02 179 00263 S703 178 00262 STO4 177 00261 5705
STO7 174 00256 '$STO8 173 00255

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC ocT DEC ocT . DEC ocrT
1) 170 00252 2) 1561 00241 3) 163 00243 6)

SUBROUTINES NOT PUNCHED FROM LIBRARY

SQRT

IFN LOC
15 00125
DEC oCT
DEC oCT
176 00260
DEC oCT
164 00244

-9€—
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FUNCTION ARCOS{COSXsSINX)
ARCOSaATANF{SINX/COSX)
IF {ARCOS) 14292
1 ARCOS=ARCOS+341415926536
2 ARCOSaARCOS+0,
RETURN
END (Oe1904040)

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

EFN IFN LOC EFN 1FN LoC EFN IFN Loc EFN IFN LOC EFN
1 4 00024 2 5 00027

DEC ocT DEC ocT
41 00051 32562 77462

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC ocT DEC ocY DEC ocT DEC ocT
ATAN 0 00000 .

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING iN DIMENSIONSEQUIVALENCE 95 COMMON SENTENCES

DEC ocT DEC ocT DEC ocT DEC ocT
ARCOS 40 00050

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC ocT DEC ocT DEC ocT DEC oCT
1) 38 00046 3) 31 00037 6) 33 00041

SUBROUTINES NOT PUNCHED FROM LIBRARY

ATAN

IFN

DEC

DEC

DEC

LOC

ocT

ocT

oCT

—LE-
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v

SUBROUTINE CAPSMA{CAPA»SMASDCPDSM)
COMMON XXsFMoFMIoFM2eFM3P]
DIMENSION XX{20)

STO6=P1#P}

STO8=FM22FM2

STO9=FM3INFM3

SMA=FM=SQRTF{ STO6+FM1#FM1)
STO72SMA#SMA

$T01a8T07-ST06

STO2aSTO8+ST09

STO325T701-~ST02

STO4=STOB#STO9#4,

STO5=SQRTF {STO3RSTO3=STO4 ) *e5
CAPA=(SMA®RSTOS5) /5701
STO4=STO1#STO1#STO1
STO42STO4+24#5TO6#STOI#STO2
STO3=2(STO8~STO9)#(STO8~5T09)
DCPDSM=(STO4~{STOT+STO6)I#STO3) /{STOS¥44*%(STO1#STO1))
RETURN

END (091905050)

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

DEC oCcT
FM1 32541 77435

DEC ocT
FM2 32540 77434

DEC ocT
FM3 32539 77433

DEC oCT
FM 32542 77436
XX 32562 77462

STORAGE NOT USED BY PROGRAM

-ssv-

DEC ocT
P1 32538 77432

DEC  OCT DEC  ocT
128 00200 32537 77431
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OcT DEC  OcT DEC  OCT DEC  OcT DEC  ocT
SQRT 0 00000
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONsEQUIVALENCE OR COMMON SENTENCES
DEC ocT DEC ocT DEC ocT DEC ocT DEC oCT
sTO1 127 00177 $T02 126 00176 $T03 125 00175 STO4 126 00174 sTO5 123 00173
sT06 122 00172 $T07 121 00171 $T08 120 00170 STO9 119 00167
STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM g
pec  oct DEC  OCT DEC  oOcT DEC - OCT DEC  OCT Pe
115 00163 3) 106 00152 6) 109 00155 7) 114 00162 =
SUBROUTINES NOT PUNCHED FROM LIBRARY b
SGRT P-4
fa—
'S



SUBROUTINE CROPP(THTA129THTAL3sFNUSALFPPsBE TPPsGAMPP)
DIMENSION ALFPP{3)sBETPP(3}9GAMPP(3) R
ALFPP(1)=0,

BETPP(19=0,

GAMPPI1)=),

S$T01=COSF(FNU)

STO2sSINF {FNU)

STOLaSINFITHTALZ)

STO6=SINFITHTA13)

ALFPP(2)==STO4*STO2

ALFPP{3)=STOH#5T02

BETPP({2)=STO4#5701

BETPP{3)2~5T0625701

GAMPP(2)12COSF(THTAL2}
GAMPP(3)=COSF{THTA13)

RETURN

END (091904040)

STORAGE NOT USED BY PROGRAM

DEC ocT DEC ocT
89 00131 32562 77462

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC ocY DEC ocT DEC oCT DEC ocT DEC oCT
cos 1 00001 SIN 0 00000

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONSEQUIVALENCE OR COMMON SENTENCES

DEC ocT DEC ocTt DEC ocT DEC ocT DEC ocCT
$T01 88 00130 sT02 87 00127 STO4 86 00126 . 8T0é 85 00125

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC oCcT DEC ocT DEC oCT DEC ocT DEC ocT
84 00124 3) 77 00115 6) 79 00117

SUBROUTINES NOT PUNCHED FROM LIBRARY

cos SIN

..65:-
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10

11
12

18
13
14
15
16
17

19
20

SUBROUTINE FOFPHI(CAPASSMASDCPDSMePHT sFOFPHT #B)

AITCHF (Z)sDCPDSMR*CAPARR YRBRERACHR] (¥ (~Z/(ALFARRIH(ALFANS=Z#%5 )%
X#45) )4CAPARRIRSMARBRBRACHKH] (5 /AA{ (20 PALFARR2 ) RZRRT=3 JHALFARRINZ )/
X{3e #ALFARSLR(ALFARN2-Z #%2 ) ##] 45 )+CAPFL~FPRIME

AASSMARR =B #%2

CAPFL= (DCPDSMECAPARR2RAASBREIRSMAS (24 /3¢ ) HCAPARRIRA NN, ) /SMARES

ALFA=SMA/B

AC=ALFAR®2=1,

NBOX=0

FOFPHT=04

FPRIME=RANF (16 ) %24 #CAPFL

Z1=AITCHF (=14)

Z2=AITCHF (O4)

232AITCHF (14}

ERRORsFPRIME#4001

IF(AITCHF(04)) 10916911

X1==1lse

X2=0,

GO TO 12

X120,

X2=le

Ao (X2#AITCHF (X1)=X1*ATTCHF (X2) ) /(ALTCHF{X1)=ALTCHF (X2))

YaAITCHF (X)

NBOX=NBOX+1

IF (NBOX=50)18018919

IF(ABSF(Y)~ERROR 17513913

IFLY)14917015

X2=X

GO TO 12

X1sX

GO 70 12

PHI=3414159263/24

GO0 TO 20

PHI®ARCOSIXsSQRTF (] o=X##2))

GO TO 20

FOFPHT==1,

RETURN

END (091900090)
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NAMES OF ARITHMETIC STATEMENT FUNCTIONS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

1FN LocC IFN Ltoc IFN  LOC IFN Loc 1FN Loc
AITCH 2 00355

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

EFN IFN  LOC EFN  IFN  LOC EFN  IFN  LOC EFN  IFN  LOC EFN  IFN  LOC
10 15 00220 11 18 00225 12 20 00231 18 24 00266 13 25 00274
14 26 00277 15 28 00302 16 30 00305 17 32 00311 17 33 00317
19 35 00324 20 36 00326
STORAGE NOT USED BY PROGRAM
DEC  oCT DEC  ©ocT
382 00576 32562 77462
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OCT DEC  ocT DEC  OCT g DEC  OCT DEC  OCT
EXP(3 3 00003 ARCOS 1 00001 RAN 2 00002 SQRT 0 00000
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONSEGUIVALENCE OR COMMON SENTENCES
DEC  OCT DEC  ocCT DEC  OCT DEC  OCT DEC  OCT
FPRIME 381 00575 ERROR 380 00574 CAPFL 379 00573 ALFA 378 00572 . AC 37T 00ST1
AA 376 00570 NBOX 375 00567 X1 374 00566 X2 373 00565 X 372 00564
Y 371 00563 z1 370 00562 Z2 369 00561 23 368 00560
STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  oCT DEC  oCT DEC  OCT DEC  OCT DEC  oOcCT
}) 361 00551 111 342 00526 2) 218 00332 3} 224 00340 4)1 341 00525
6) 232 00350 7 340 00524 }

SUBROUTINES NOT PUNCHED FROM LIBRARY
EXP(3 RAN ARCOS SQRT
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1PIGAM29FLGAM1#FLGAM2

SUBROUTINE GAMCNV )
COMMON NZZ 9 XX9GMCNVT s PCOORDsPGLX9FGLY »sPGLZ9PG2X9oPG2Y9PG2ZoPIGAMY s

|

ALF13PG1X/P 1 GAML
BET1sPG1lY/PIGAMY
GAM1=PG1Z/P1GAM1
ALF2=PG2X/P1GAM2
BET23PG2Y/PIGAM2

GAMI2=2RG2L IDII‘AMZ

GMCNVT=0,
FLAMG1=541448+135,6738/PIGAM1=129246491/(PIGAML#PIGAM]1)+5508e5681/

1(PIGAML*PIGAML *P1GAML)

FLAMG2=541448+13546738/P1GAM2=129246491/(PIGAM2*P |GAM2)+550845681/

1(PIGAM2#P1GAM2#P 1GAM2)
ET146AM1+PCOORDL1)-42C00RD4 24-4RPCO0RD —

23

15

230

IF (FLP1) 159100915
FLP2=POPATH(209230 91349 ALF29BET29GAM29PCOORD (1) sPCOORD(2) s PCOORD

1(3))

IF (FLP2) 309100930

(Tnl—DAMFlDAMnMY!

STO2=RANF.{RANDMY)

FLGAM1==FLAMG1*LOGF (ST01)
FLGAM2==FLAMG2#LOGF (STO2)
IF (FLGAM1=FLPl) 5040940

60 IF (FLGAM2=FLP2) 8097070
40 WRITE OUTPUT TAPE N2Z42000
GO TO 60 :
50. WRITE OUTPUT TAPE NZZ»2001+FLGAM1
GMCNVT=)e
GO0 10 60
70 WRITE OUTPUT TAPE NZZs2002
GO TO 100 .
80 WRITE QUTPUT TAPE NZZ»20039FLGAM2
GMCNVT=GMCNVT+24
100 RETURN
2000 FORMAT{1H »28Xs21HNOs 19 NO CONVERSIONs)
2001 FORMAT(1H #28X915HNOs 1 CONVERTSs 2XsF9e493HCMs)
02 FORMAT(1H+963Xs21HNOs 29 NO CONVERSIONs ==~
2003 FORMAT(1H+963X915HNOs 2 CONVERTSs 2X9F9s493HCMe)

END (091909090)

. =2¥-

$196-1¥OL



REC

QLY

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

GMCNVT 32508 77374
PGLX 32504 7737V
PG2Z 32499 77363

DEC. . OCT DEC 0CY DEC ocTY DEC = OCY

FLGAMZ 32495 77357 FLGAM]1 32496 77360 NZZ 32562 77462 PCOORD 32507 77373

PG1lY 32503 77367 PGlZ 32502 77366 PG2X 32501 77365 PG2Y 32500 77364
PIGAM1 32498 77362 PIGAMZ 32437 77361 XX 32561 77461

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

1FN

EFN  IFN  LOC EFN  IFN  LOC EFN  IFN  LOC EFN IFN  LOC EFN LOC
15 16 00134 15 17 00134 30 19 00151 60 24 00202 40 25 00207
40 27 00220 50 29 00223 50 32 00237 70 35 00244 70 37 00255
80 39 00260 80 42 00274 100 44 00301 2000 46 00000 2001 47 00000
2002 48 00000 2003 49 00000
STORAGE NOT USED BY PROGRAM
DEC  OCT DEC  OCT
257 00401 " 32494 77356
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  ocCT DEC  OCT DEC  OCT DEC  OCT DEC  OCT
LoG 4 00004 POPATH 6 00006 RAN 5 00005 (FIL) 0 00000 (10H)O 2 00002
(LEV) 3 00003 (STH) 1 00001
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONsEQUIVALENCE OR COMMON SENTENGES
DEC  ocCT DEC  QGT DEC  OCT DEC  OCT DEC  OCT
GAMZ 256 00400 GAM1 255 00377 FLP2 254 00376 FLP1 253 00375 FLAMG2 252 00374
FLAMGlL 251 00373 BET2 250 00372 BET1 249 00371 ALF2 248 00370 ALF1 247 00367
RANDMY 246 00366 STO1 245 00365 STO2 244 00364
STORAGE LOCATIONS FUR SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  OCT DEC  OCT DEC _oOcT DEC  0CT DEC  OCT
811UJ 217 00331 8)1ut 223 00337 811UH 230 00346 8)1UG 236 00354 1) 238 00356
3) 197 00305 6) 206 00316 7} 237 00355
SUBROUTINES NOT PUNCHED FROM LIBRARY
POPATH RAN LOG (LEV) (I0H10 (STHY (FIL)
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SUBROUTINE GENPR(XI¢ETA)
XI=RANF { RANDMY )

ETA=RANF (RANDMY )

RETURN

END (091904040}

RAN
RANDMY
6)

RAN

STORAGE NOT USED 8Y PROGRAM

DEC oCcT DEC ocT
27 00033 32562 77462

LOCATIONS OF NAMES IN TRANSFER VECTOR

beC oCcT DEC ocT DEC ocT DEC ocT DEC
0 00000

STORAGE LOCATIONS FOR VARIABLES NOY APPEARING IN DIMENSIONSEQUIVALENCE OR COMMON SENTENCES

DEC  ocT DEC  OCT DEC  OCT ' DEC  OcCT DEC
26 00032

SiORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC ocT DEC oCcT DEC ocT DEC ocT DEC
21 00025

SUBROUTINES NOT PUNCHED FROM LIBRARY

ocT

ocT

ocT
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SUBROUT INE GENTRP{COSLAMSFMUSFNUsLAMBDF )
STOL=RANF (RANDMY )
STO2=RANF {RANDMY )
STO3=RANF {RANDMY)
FNUS6e2831853#ST01
FMU=642831852#5T02
COSLAM=2,#STO3~1e
30 SINLAMaSQRTF {14~COSLAM*COSLAM)
IF (COSLAM=1,) 40200440

40

IF (COSLAM+ls) 10052009100

100 LAMBDF=]
110 RETURN
200 LAMBDF=0
GO TO 110
END (091+04040)

EFN
30

RAN

RANDMY

2)

RAN

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

IFN  LOC L EFN 1FN LocC EFN IFN Loc EFN IFN Loc EFN
8 00080 40 10 00061 100 11 00064 110 12 00066 200

STORAGE NOT USED BY PROGRAM

DEC OCTY DEC ocTY
76 00114 . 32562 77462

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC oCcT DEC ocT DEC ocY DEC ocT
1 0000} SQRT 0 00000

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONJEGUIVALENCE OR COMMON SENTENCES

DEC ocT DEC ocT DEC ocT DEC ocT
75 00113 SINLAM 74 00112 sT01 73 00111 sT02 72 00110 s103

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC  OCT DEC  OCT DEC  OCT DEC  OCTY
61 00075 3) 63 00077 6) 66 00102

SQRT

1
»
n
]
1FN  LOC
14 00072
pEC  oOCT
pEC  oOCT
71 00107
DEC  OCT
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SUBROUTINE GOFP(FM29FM3sP19SMAIGOFPL)
STO2=(FM2#FM2~FM3#FM3)

STO3=SMARSMA=-P1#4P]

STO1=(STO2#S702) /(STO3%STO3)
STO32,#(FM2REMZ4FM3REM3) /7L SMARSMA=P 1 #P] )

5T02314~ST0345701

STO333 4 #SMARSMA%{]1e=STO1)=~P12P1#ST02

GOFP1zP1#P1#({SQRTF{STO02))#ST03

RETURN AT e - . T U U
END (001400000)

SQRT

sT01

1)

SART

STORAGE NOT USED BY PROGRAM

DEC OCT . DEC OCT . R
127 00177 32562 17462

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC  OCT DEC ocr DEC ocT DEC ocry DEC

0 00000 . . e e . . . e e e [
STORAGE LOGCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONsEQUIVALENCE OR COMMON SENTENCES

DEC  OCT DEC ocT DEC ocT . DEC ocT DEC
126 00176 §TO2 125 00175 SYO03 124 00174

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM ~

DEC  OCT DEC ocT DEC ocT DEC ocT DEC
120 00170 3) 111 00157 6 114 00162 " 119 00167

SUBROUTINES NOT PUNCHED FROM LIBRARY

ocT

ocT

ocT
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SUBROUTINE LBTRAN

COMMON NZZsLLoP1PsP2P P3P sFMsFMLsFM2yFM3sYY sEsPILP sP2LPsP3LP o ALFP s
 1BETPSGAMP»PLsP IDCATSPDTPNTsP1L#P2LIP3LSELL#EL29ELS

DIMENSION LL(10)sP1P(3)sP2P(3)sP3P(3) sYY(6)4EC(DIsPILP L3} +P2LP (3}

AP3LP(3)

DIMENSION PIDOTU(3)sSTOP(3)}

EL=SQRTF {PLAPL4FMRFM)
GAM=EL/FM

T GAMBET=PL/FM

GAMMN1 2GAM=1 o

P1PX=P1P (1) #ALFP

P1PYaPlP(2)#BETP

P1IPLaP1P(3) ®GAMP

P2PX=P2P (1) #ALFP

P2PY=P2P(2)#BETP

P2PZ=P2P (3 ) 2GAMP

P3PX2P3P (1) #ALFP

P3PY=P3P{2)#BETP

P3PZ=P3P (3 ) #GAMP

PIDOTU(1)=P1PX+P1PY+P1PZ

"PIDOTU(2)=P2PX+P2PY+P2PZ

PIDOTU{3)sP3IPX+P3PY+P3PZ

DO 10 Imls3

STOP(1)=GAMMNL#PIDOTU( ] )+GAMBETRE(])

10 CONTINUE

P1LP{1)=STOP(1)®ALFP+P1P (1)

P2LP{1)=STOP(2)RALFP+P2P (1)

P3LP(1)=STOP({3)®ALFP4P3P(1)

P1LP(2)=STOP(1)*BETP+P1P(2)

P2LP{2)=STOP{ 2)*BETP+P2P( 2)

P3LP(2)=STOP(3)#BETP+PIP(2)

PILP(3)2STOP({ 1) *GAMP+P1P (3)

P2LP(3)=8T0P(2)*#*GAMP+P2P {3}

P3LP(3)=5TOP(3)*GAMP+P3P(3)

PlL=SQRTF{PILP(1)#P1LP(1)+P1LP{2)#P1LP(2)4+P1LP(3)*P1LP(2)])

P2L=SARTF(P2LP (1) #P2LP(1)4P2LP(2)%P2LP(2)+P2LP(2)*P2LP(3))

P3L2SARTF{P3LP(1)#P3LP(1)4F3LP(2)*P3LP(2)+P3LP(3)#P3LP(2))

EL1=SQRTF(FMIAFM1+P1L#P1L)

EL2=SQRTF{FM2#FM24P2L2P2L)

EL3=SQRTF{FM3#FM3+P3L2P3L)

PLXSALFP®PL

PLY®=BETP#PL

PLZ=GAMP*P|,

WRITE OUTPUT TAPE NZZ»2000

TTTTTWRITE OUTPUT TAPE NZZ920019PLePLXsPLY sPLZIELSFMIPILS{PILPLI) s In1s3
1)9ELLsFMLIP2L(P2LP ()9 I=293)0EL2sFM29P2Ls(PILP{I)sI=1s3)eEL3PFM3

100 RETURN

2000 FORMAT(1HO$38X942HLORENTZ TRANSFORMATION TO LABs FROM CeMeSsa)

2001 FORMAT(1HO98HPRIMARY=»11X92HP=F94242X¢8H PXsYe23F 94292 1HesF9e2) s
12X THENERGY=F 9429 2X s 5HMASS=F942/1H 5 21HSECONDARY NOes 1= PisF942s

T Z2XeBHPIXsY 92aF94292(1HsF9e2) 02X THENERGY2F 942 92X 9 SHMASS=F942/1H »
321HSECONDARY NO, 2+« P2=F90292X98HP2XsY92=F9e242(1H»sF962) 82X s THEN
4ERGY®RF9,4292Xs5HMASS=F942/1H 922HSECONDARY NO, 3= P32FY4202Xe8HP3X
50Y9ZrF9e232(1H99F942) 82X s THENERGYnF94242X95HMASS2F9e2)
END (091209050
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STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

__ DEC _ octT DEC  OcCT DEC  ocT DEC  O¢T
GAMP 32518 77406 FM 32542 77436 FM3 32539 77433 FM2 32540 77434 FM1
€ 32532 77426 EL3 32509 77375 EL2 32510 77376 EL1 32511 77377 BETP
ALFP 32520 77410 LL 32561 77461 NZZ 32562 77462 PLLP 32529 77421 PiL
P1P 32551 77447 P2LP 32526 77416 P2L 32513 77401 P2P 32548 77444 P3LP
P3L 32512 77400 P3P 32545 77441 PDTPNT 32515 77403 PIDCAT 32516 77404 PL
YY 32538 77432
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
EFN  IFN  LOC EFN  IFN  LOC EFN IFN  LOC EFN  IFN  LOC EFN
10 23 00113 100 61 00365 2000 63 00000 2001 64 00000
“STORAGE NOT USED BY PROGRAM
DEC  OCT DEC  OCT
359 00543 32508 77374
LOCATIONS OF NAMES IN TRANSFER VECTOR _ ‘
DEC  OCT DEC  oCT DEC  oCT DEC  OcT :
SQRT &4 00004 (FIL) 0 00000 tion)o 2 00002 (LEV) 3 00003 (STH)
STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES
DEC ~OCT DECT oct” T ' DEC  OCT DEC  OCT
PIDOTY 354 00542 STOP 351 00537
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONSEQUIVALENCE OR COMMON SENTENCES
DEC__ OCT_ ... _DbEC _OCT .~ DEC ©OCT __ . DEC  OcT
GAM 348 00334 GAMMNL 347 00533 GAMBET 346 005232 EL 345 00331 PIPX
PIPY 343 00527 P1PZ 342 00526 P2PX 341 00525 P2PY 340 00524 P2PZ
P3PX 338 00522 P3PY 337 00521 P3PZ 336 00520 PLX 335 00517 PLY
PLZ 333 00515
o ____ STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  OCT DEC  OCT DEC  OCT DEC  OCT
8)1UH 319 00477 811UG 329 00511 1} 330 00512 2} 249 00371 3)
6) 252 00374
. ... _ SUBROUTINES NOT PUNCHED FROM LIBRARY ~
SQRT {LEV) t1oM)0 (STH) {FIly

OEC  OCT

32541 77435 .

32519 77407
32514 77402
32523 77413
32517 17408

IFN  LOC

DEC  0OCY
1 00001

DEC  ©OCT

DEC OCT
344 00530
339 00523
334 00516

DEC  OCT
251 00373
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N

30
40

10

20

SUBROUT INE MOMANG (PH]»CAPASSMA)

COMMON XX9FM1oFM2oFM39P19P2sP30THTAL29THTAL39THTA239EsYY
DIMENSION XX(21)sE{3)sYY(20)

STO1=e5#P1

X10aSTOL*{ t FM2*¥FM2=FM3%FM3) /(SMARSMA=P 1 %P1 ) )
XP1=X104ST01

XP2eSTO1-X10

STO13COSF(PHE)

R=CAPA®SQRTF ( ( SMA*SMA=P1#P 1)/ (SMAXSMA=P1#P1¥STO1*5T01))
STO2=RaR

STO3=SINF(PHI)

P22SQRTF (XP1#XP1~2#R*¥XP1#STO1+5702)
PIRSQRTF(XP2#XP2424 #R*XP2#STOL1+5TO2)
E(1)=SQRTF(P14P1+FM1#FM])
E(2)3SQRTF(P2¥P24FM2#FM2)
E(3)2SQRTF(P38P34FM3#FM3)
THTA12aATANF { {R%#STO3 )/ {R*STO1+«XP1))
THTA13=ATANF { { ~R#STO03) /7 {XP2+4R#5701))

IF (THTA12) 10030430

IF (THTA13) 20940540
THTA232642831853=-THTA12-~THTA13

RETURN

THTA12=THTA124341415926

GO TO 30

THTA13=THTA13+4341415926

GO TO 40

“END (001904060)
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FM3
P2
XX

EFN
30

cos

R
xXP1

1)

cos

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

DEC ocy . CEC (]9 DEC ocT
32539 77433 FM2 32540 77434 FM1 32541 77435
32537 77431 P3 32536 77430 THTAL12 32535 77427
32562 77462 YY 32529 77421

e . DEC ocT . _ DEC  0OCT
E 32532 77424 Pi 32538 77432
THTA13 32534 77426 THTA23 32533 77425

EXTERNAL FORMULA NUMBERS WiTH CORRESPONDING INTERNAL FORMULA NUMBERS. AND OGTAL LOCATIONS

IFN  LOC EFN IFN  LOC EFN  IFN  LOC EFN  IFN  LOC TUUERN T IFN T 0C
20 00241 40 21 00245 10 24 00255 20 26 00261
STORAGE NQT USED BY PROGRAM
DEC  OcCT . ... DEC  OcT. _ _ e .
204 00314 32509 77375
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OCT DEC  OCT DEC  OCY DEC  OCT DEC  oOCT
3 00003 ATAN _ 000000 _SIN 1060001 __ _ __SGRT 2 00002 _ __

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONSEQUIVALENCE OR COMMON SENTENCES

DEC - OCTY DEC ocT bEC ocT DEC ocT DEC oCcT
203 00313 sTO1 202 00312 sTO2 201 00311 5T03 200 00310 X10 199 00307
198 00306 XP2 197 00305 )

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC oOCT DEC ocT DEC ocT DEC  OCT DEC ocT
191 00277 3) 181 00265 6) 185 00271 & 190 00276

SUBROUTINES NOT PUNCHED FROM LIBRARY o Tt T m T
SQRT SIN ATAN
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SUBROUTINE PDTPUN
X=X

RETURN

END (091005040)

STORAGE NOT USED BY PROGRAM
DEC  OCT DEC  oOCT
18 00022 32562 77462

STORAGE LOGATIONS FOR VARIABLES NOT APPEARING IN NSIONPEQUIVALENGCE OR COMMON SENTENCES

DEC oCcT DEC ocT DEC ocT

DEC ocT
X 17 00021

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC ocT DEC ocT DEC ocT DEC ocT
6) 12 00014

DEC

DEC

ocT

ocT
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200
201

100

102

103
104

106

107

110

300
301

101

SUBROUTINE PIDCAY

COMMON NZZ oL gTRNT9ALFPPsBETPPsGAMPPsP1PsP2P sP3P sFMIFMPIPG1sTHTAL2?
1THTAL30THTA239EsP1LPsPRLP sPILPIALFPIBETPsGAMP sPLIP IDCAToPOTPNT
2PLGPELGIWWIPGLXIPGLY sPGLZsPG2XIPG2YIPG2ZsP IGAML WP IGAM2Z s FLGAML S
3FLGAM2 .

DIMENSION ALFPP(3)+sBETPPI3)9GAMPP(3)sP1IP(3)9P2P(3)9sP3P(3)9sP1LP (23}
1P2LP(3)sP3LP(3)9E(3) sPCOORD(3)SFMP (3 ) sPG1(3)sPLGI3)2ELGI3) sWW(4)
DIMENSION PGAM1(3)sPGAM2(3)

1F (PIDCAT~14) 100042005300

00 110 I=193

1COMPe1

1IF (FMP(11~135,000) 110+100+110
EPI=ELT)

PPI=PGL(T)Y

WRITE OUTPUT TAPE NZZ»2000
STO1=RANF (RANDMY )
COSTHT=24#5TO1=10¢
SINTHT=SGRTF{1e~COSTHTRCOSTHT)
STOL=RANF { RANDMY }
FNUPI26,28319#ST0)
COSNU=COSF{FNUPI}
SINNUsSINF(FNUPI)
STO1=SINTHT#SINNU
STO2=SINTHT#COSNU
STO3=EP1#COSTHT
PGAM1(1)=67,500#5701
PGAM1({2)3=67,500%5T02
PGAMI(3)2e5%(STO34PP])
PGAM2{1)=<PGAML(]1)

PGAM2(2) 2=PGAM1( 2)
PGAM2(3)=¢3#(=~STO24PP])

IF (GAMPP(1)els) 10344009103

IF (GAMPP{1)=1¢) 10445004104
COSLAM=GAMPP ()
SINLAM=SQRTF (1 4=COSLAM®COSLAM)
COSMU=ALFPP{1)/SINLAM

IF DIVIDE CHECK 6005106
SINMU=BETPP( 1) /SINLAM
PG1XaPGAM1 (1) #SINMUAPGAMLE( 2 ) RCOSLAMRCOSMUAPGAM] (3 ) #SINLAM*COSMUY
PG1Ye=PGAM] (1) *COSMU4PGAM] (2 ) #COSLAM®SINMU+PGAM] (3 ) *SINLAM®S I NMU
PG1Za=PGAM1( 2} #SINLAMFPGAM] (3 ) #COSLAM

PG2XuPGAM2 (1) #SINMULPGAM21 2) *COSLAM®COSMUSLP GAM2 (3 ) *STNLAM*COSMY
PG2Ym=PGAM2( 1) *COSMU+PGAM2( 2 ) *COSLAMES | NMU+PGAM2( 3) *STNLAM*ST NMY
PG2Za=PGAM2(2 ) #SINLAM+PGAM2 (3) #COSLAM
P1GAM1=SARTF{PGIX®PGIX4+PGLY#PGLlY+PGLIZ*PG1Z)
PIGAM2aSARTF (PG2X#PG2X4+PG2YAPG2Y4+PG2L#PG2L)
WRITE OUTPUT TAPE N22+2002+1+PIGAMIsPG1XsPG1YsPGIZsPIGAM2sPG2XePG2
1YePG22 )

CALL GAMCNY

GO TO (1109120)9 1COMP .

CONTINVE e U,
GO TO 1000

DO 120 =193

ICOMPaz

IF (FMP(1)=135,0000) 12093014120

EPISELG(IY

PPI=PLG(I) L . L .
WRITE OUTPUT TAPE NZZ,2001 T
GO To 102

120 CONTINUE

GO TO 1000
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400 PG1X=PGAM1(1)
PG1Y==PGAM1(2)
PG1Za=PGAM] (3)
PG2X=PGAM2(1)
PG2Y==PGAM21( 2}
PG2Z==PGAM2(3)
GO TO 107

500 PG1XrPGAM1(1)
PG1Y=PGAM1(2)
PG1Z2PGAM1{3)
PG2X=PGAM2( 1)
PG2Y=PGAM2{2)
PG2L=PGAM2(3)
GO 70 107

1000 RETURN
600 GO TO 1000
2000 FORMAT{1HO935X049HP1 NAUGHT DECAY AND GAMMA CONVERSION® FROM CoMeS

1s)

2003 FORMAT(1HO032X954HPT NAUGHT DECAY AND GAMMA CONVERSION® FROM LAB S
1YSTEMe)

2002 FORMATI1HO96X9»13HSECONDARY NO 11+8X916HGAMMA NOs 1~ P=xF9e292XeTHP
1Xs¥s2uF9,292(1HreF942)/1H $28X916HGAMMA NOs 2= PzF94202Xe7HPXsYsZ
22F94292(1H39F%42) 1)

END (091904050,
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GAMP
FLGAM1
ALFP
P1P
POTPNT
PG2X
P1GAM2
THTAZ3

EFN
200
104
301

1000

GAMCNY
tFILy

PCOORD

COSNY
SINLAM
§T02

[ 314]
€162
1)

(LEV)

DEC
32518
32496
32520

32551

32515
32501
32497
32533

ocT
77406
77360
77410
177647
77403
77365
‘77361

77425

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

DEC ocT DEC ocT DEC ocT DEC

GAMPP 32554 77452 FM 32542 77436 FMP 32541 77435 FLGAM2 32495
€ 32532 77424 ELG 32511 77377 BETP 32519 77407 BETPP 32557
ALFPP 32560 77460 LBTRNT 32561 77461 NZZ 32562 77462 . PlLP 32529
P2LP 32526 77416 P2P 32548 77644 P3LP 32523 77413 P3P 32545
PGl 32538 77432 PG1X 32504 77370 PG1Y 32503 77367 PG1Z 32502
PG2Y 32500 77364 PG2Z 32499 77363 PIDCAT 32516 77404 PIGAM1 32498
PLG 32514 77402 PL 32517 77405 THTA12 32535 77427 THTA13 32534

Wv 32508 77374

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

IFN
6
32
54
s

DEC
442

DEC
o

5

bEC
441

LOC
00024
00171
00436
00530

oCcT
00672

ocT
00000
00005

EFN  IFN  LOC ~ EFN  IFN  LOC EFN  IFN  LOC EFN  IFN
201 7 00027 100 9 00041 102 14 00060 103 3
106 36 00210 107 43 00341 110 51 00430 300 53
101 56 00450 120 62 00472 400 64 00475 500 7
600 80 00535 2000 81 00000 2001 B2 00000 2002 83

STORAGE NOT USED BY PROGRAM

DEC  OCT
32494 77356
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OCT DEC oOCT DEC oOCT DEC
cOoSs 2 00002 RAN 4 00004 SIN 1 00001 SQRT 3
(10H)0 7 00007 tLEV)Y 8 00010 (STH) 6 00006 .

STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES

oCcT
00671

DEC  ocT DEC OCT DEC oOcCT DEC
PGAML 438 00666 PGAM2 435 00663

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSION+EQUIVALENCE OR COMMON SENTENCES

DEC
432
27
422
417

DEC
294
415
411

ocT
00660
00653
00646
00641

ocT
00446
00637
00633

({10H)O

DEC_ oCT DEC  OCT ) DEC OCT DEC
ICOMP 431 00657 FNUPI 430 00656 EPI 429 00655 COSTHT 428
COSMU 426 00652 COSLAM 425 00651 PPI 424 00650 RANDMY 423
SINMU 421 00645 SINNU 420 00644 SINTHT 419 00643 STOL 418

ST03 416 00640

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC OCT DEC  OCT DEC  OCT DEC
E)A 283 00433 €13 31 00037 D401 343 00527 DJ10J 348
€160 414 00636 831Vl 386 00602 8)1UH 398 00616 8)1UG 409
2) 350 00536 3) 352 00340 6) 358 00546 ke 410
o SUBROUTINES NOY PUNCHED FROM L IBRARY
(STH) (FIL) RAN SQRT cos SIN GAMCNV

oCcT
77357
17455
77421
77441
77366
77362
77426

LOC
00166
00435
00512
00000

ocT”
00003

ocT

ocT
00654
00647
00642

ocT
00534
00631
00632
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SUBROUTINE PIPCMP(ALF 9BETeGAMIPL9P29P3eP1P»P2P9P3P)
DIMENSION ALF(3)eBET(3}39GAMIZ)9P1P(3)sP2P(3)sP2P(3)

PIP(L)=ALF(1)®2P]
P1P(2)aBET(1)*P]
P1P(3)2GAM(1)#P]
P2PL1)aALF{2)#P2
P2P(2)=BETI2)#P2
P2P(3)=GAM{ 2) %P2
P3P (1)mALF(3)#P3
P3P (2)=BET(3)#P3
P3P(3)=GAM(3) %P3
RETURN

END (09190+040)

DEC  OCT
91 00133

DEC ocT
90 00132

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC ocT
32562 TT462

6)

DEC ocT
85 00125

DEC

ocT

DEC

ocT

DEC

ocT
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SUBROUTINE PMAX(IPMX)

COMMON XXoFMoFM1sFM2oFM9 VY

DIMENSION XX£20)9YY(22)
STOYIn(FMI4+FM24FM3 ) R(FMLIOFM24FM3 )
STO2=u(FM1=FM2=FM3 )% (FM]1~FM2=FM3)
PMX295%(1e/FM)RSQARTF L (FMRFM=STO] ) * (FMRFM=5T02) )
RETURN

END (O91309040)

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

DEC . OCT . . DEC ocT DEC ocY . DEC ocT DEC ocTY
FM 32542 77436 FM3 32539 77433 FM2 32540 77434 FM1 325641 77435 XX 32562 7Tr462
YY 32538 77432

STORAGE NOT USED BY PROGRAM

DEC  OCT DEC  OCT
61 00075 32516 77404
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OcCT DEC  ocT DEC  OCT DEC  OCT . DEC oOcCT
SQRT 0 00000 . S
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONSEQUIVALENCE OR COMMON SENTENCES
DEC  oCT DEC  oCT DEC  OCT DEC  OCT DEC  OCT
$TOL 60 00074 '$T02 59 00073
STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  OCT DEC  oOCT DEC  OCT DEC  OCT DEC  OCT
1) 56 00066 3) 46 00056 6) 48 00060 7 53 00065

_ SUBROUTINES NOT PUNCHED FROM LIBRARY

SQRT

-99-
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FUNCTION POPATHIZFsZBsRoAIBICoXsY el
COMMON NZZ
FREGQGUENCY11(19091305(2100011919(000+1)820(00091)922(00041)
19 IF12=-2F)10410420 '
20 IF14B=Z)10910921
21 IF{R=SQRTF(X#*#24Y##2))10910411
10 POPATH = 0,0
WRITE OUTPUT TAPE NZ2+10532F+ZBsR
105 FORMAT(20Xs 68HPOPATH SAYS THE ORIGIN IS OUTSIDE THE FIDUCTAL VOLU
XME DEFINED BY 2ZFssF6e295H 2IBmsFb6a2944 R=9F6e2///)
GO TO 7
11 IF(C)I129693
12 POPATH=(ZF=2)/C
GO TO 4
3 POPATH=(ZB=2)/C _ o )
& ROZSQRTFE(XSAPPOPATHI®RE2 o (YOBRPOPATH)##2)
5 IF(RO=R)74746 : .
6 POPATHR(={ARX4B#Y ) +SARTF((ANS248##2 ) #REE2a(GEXARY ) #2) )/ (ARE24p R
X2)
7 RETURN
END (0919000001

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

. DEC ocT . DEC ocY DEC ocT ) DEC ocT
NZZ 32562 77462

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

EFN IFN  LOC EFN  IFN  LOC EFN  IFN  LOC EFN IFN  LOC EFN
19 4 00072 20 5 00077 21 . 6 00104 10 7 00117 105
11 14 00142 12 15 00145 3 17 00152 4 18 00156 5
6 20 00203 7 21 00246

STORAGE NOT USED BY PROGRAM

DEC OCT .. DEC ocT . e
207 00317 32561 77461

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC  OCT DEC ocT DEC oCcT DEC ocy
SQRT 4 00004 (FIL)_____0 00000 (10H30 2 00002 . tLEV) 3 00003 (STH)

STORAGE  LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSTONsEQUIVALENCE OR COMMON SENTENCES

DEC  OCT DEC  OCT DEC  oOcCT DEC  OCT
POPATH 206 00316 RO 205 00315
STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  OCT DEC  OCT DEC  OCT DEC  OCT
8139 196 00304 1) 197 00305 2) 171 00253 3) 172 00254 6)
e W 1 NOT PUNCHED FROM LIBRARY
SQRT (LEV) (10H)0 (STH) (FiL)

DEC oct
1FN LoC
12 00000
19 00176
DEC  OCT
1 00001
DEC  OCT
DEC  OCT
173 00235
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SUBROUTINE PSPDSTIGMXsNsNSCsNFAIL#F1sF2)
COMMON NZZ.LBTRNTQALFPP'BETPPDGAMPP'plP’PZPOPBP'FM’FMIlFMZ’FMBQPl’
1P2sP3sTHTAL29THTAL3 9 THTA239EsPILPsP2LP sP3LP sALFPIBETP sGAMPSPLY

2P IDCATsPDTPNT 9P 1LoP2LsP3LIELLIEL29EL3sGMCNVT 9PCOORDSIPGIXsPG1YIPG12Z
39PG2X9PG2Y sPG2Z 9P 1GAML sPIGAM2 9 FLGAMY sFLGAM2 9 IPTTYP 3 IPTREMyXCOORD
4YCOORD»ZCOORDsGDISTsP1UsPIUPsGIUXSGLUY 9GIUZ 9G2UXsG2UY sG2UZ

DIMENSION ALFPP(3)sBETPP(3)9GAMPP(3)9sP1P(3)sP2P(3)9P3P(3)sP1LP(3)s
1P2LP(3)9P3LP(3)sE(3)sPCOURD(3) 9 IPTTYP(B) s IPTREMIB)#XCOORD(8)9YCOOR

2D(8)9ZCOORD(B) sGDISTI(8) 9P1U(3)sPLUP(3)

300

1310

WRITE OUTPUT TAPE NZZ+2000

-140 . P
NSCSFL=0

CALL PMAX({PMX)

GMXP=GMX/14E08 )

WRITE OUTPUT TAPE NZZ92003+GMXP ¢PMXsNsNSCoNFAIL9F1sFMgFM]L sFM29FM3

I=1+1

IF (N=1) 100041104110°
NSCSFL=NSCSFL+1

IF (NSC=NSCSFL) 100042004200
CALL GENPR(XISETA)

Pl=XI#PMX

CALL CAPSMA(CAPAsSMASDCPDSM)
CALL GOFP(FM2+FM3sP1sSMASGOFPLY ~ ~ 7 =~~~ - T T e e e
GOFPT=GOFP1=ETA%GMX

IF (GOFPT) 30003009300

CALL FOFPHI{CAPA»SMAsDCPDSMsPHI sFOFPHTeP])

1F (FOFPHT) 400043109310

WRITE OUTPUT TAPE NZZ'ZOOSOI'NSCSFL ~

CALL MOMANGUPHI'sCAPASSMAY™ ~ TrTm o o e
PHP=PHI*#5742957795

THTP12=THTA12#5742957795

THIP13=THTAL3%5742957795

THTP23=THTA23%5742957795

WRITE OUTPUT TAPE NZZ»20013P1sP2+P3sTHTP12+THTP13 s THTP23¢PHP

7 7400 CALL RNORNT(COSLAMs LAMBDF) T T

430

500
510

600

1000
3000

~ 30710~

3900

== 4000

4010

WRITE OUTPUT TAPE NZZs2002s(P1P(1)91=193)s(P2P{I)e1=193)s(P3P(])s
11=193)

WRITE OUTPUT TAPE. NZZ92006s{E(I)91=193)

1IF (LAMBDF) 50U94309500

SINLAM=SQRTF {1 e~COSLAMRCOSLAM)

FLAMBD=ARCOS(COSLAMs SINLAM) T T
FLAMBP=FLAMBD#57 42957795

WRITE OUTPUT TAPE NZZ»20049FLAMBP

GO TO 500

IF (LBTRNT) 51096009510

CALL L3TRAN

"GO TO 600  ~ = vt e e e e e e
CALL PIOCAY

CALL PDTPUN

GO TO 100

RETURN

IF (I=NFAIL) 100’3010.3010

FNSCF=NSCSFL T . T T
Fi=1

FINSC1=FNSCF/F1I

IF (FINSC1=F1) 3900¢1005100

WRITE OUTPUT TAPE NZZ923009NSCSFLe19FINSC1

GO TO 1000

IF-{I=NFAIL) 1009401094010 - -~ - - = = o - T —
FNSCF=aNSCSFL
Fl=1
FINSC2=FNSCF/F1
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IF (FINSC2-F2) 490041005100

4900 WRITE OUTPUT TAPE NZZy924009NSCSFLeI9FINSC2

GO TO 1000

2000 FORMAT(1H19///1H0931Xs56HTHREE BODY DECAY BY MONTE CARLO PHASE SPA

VUl
2002

2003

2004
2005
2006
2300
2400

1CE DISTRIBUTION/1IH 947X 324HWITH RANDON OURIENTATION)

FORMAT(1H #3HP1=FQe292X93HP22F9¢292X93HP32F 292X s8HTHTA123F 904 s

12X o8HTHETAL3=F Qe s 2X s HTHETAZ3=2F9 ¢ 492X 04HPHI=F 944 1X93HDEG)

FORMAT(1H 98HP 1XoY9Z=FGa29s2{1Hs9F962)92Xe8HP2XsY9Z=FF4292(1H9ssF9s2

1)92X98HP3XsYsZ=F94242(1H9sF942))

FORMAT(1HO 9 1 7THMAX VAL FOR G{P)=F54293HEQ0892X#14HMAX VAL FOR P=F8e2

192X 17THMAX NO OF TRIALS=I592X920HMAX NO OF SUCCESSES=1492Xs6HNFAIL
221392Xs3HF1=2F443/1H s6HKMASS=FG4292X 9 13HDECAY MASSES=F9e292(1H s
3F942))

FORMAT(1H s THLAMBDA=F944)

FORMAT ({1HO99HTRIAL NOsI591H/915)

FORMAT(1H s 2)HENERGIES OF P1sP24P35F94292(1HesF9a2)91He)
FORMAT(1H ¢15HFAILURE IN GOFPoelbs1H/9i591H=0F543)
FORMAT(1 #17HFAILURE IN FOFPHI®I4cs1lH/31591H=3F543)

END (0Us1sU90,0)
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IPTTYP
GAMPP
GluyY

FM1

EL2

T ALEPP
P1P

PaL

P3P

PGLY
PIDCAT
TUTHTAL3

EFN
100
300
430

3000

4010

2002

2300

GOFP
LBTRAN

T RNORNT
(STH)

Tl
FNSCF
FINSCL
LAMBDF
SINLAM

X1

8)28B0
8)1uJ
g -

(LEV)

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

DEC OCT DEC  oOcCT DEC  OCT DEC  OCT T TOpEC 0o¢T
324964 77356 IPTREM 32486 77346 GMCNVT 32508 77374 GDIST 32454 77306 GAMP 32518 77406
325564 77452 G2UZ 32435 77263 G2UY 32436 77264 G2UX 326437 77265 GlUZ 32438 77266
32439 77267 GLlUX 32440 77270 FM 32542 77436 FM3 32539 77433 FM2 32540 77434
32541 77435 FLGAM2 32495 77357 FLGAM] 32496 77360 E 32532 77424 EL3 32509 77375
32510 77376 ELL 32511 77377 BETP 32519 77407 BETPP 32557 77455 ALFP 32520 77410
32560 77460 LBTRNT 32561 77461 NZZ 32562 77462 PI1LP 32529 77421 TTPIL 32514 77602
32551 77447 Pl 32538 77432 P1UP 32443 77273 P1U 32446 77276 P2LP 32526 77416
32513 77401 P2P 32548 77444 P2 32537 77431 P3LP 32523 77413 P3L 32512 77400
32545 77461 P3 32536 77430 PCOORD 32507 77373 PDTPNT 32515 77403 PG1X 32504 77370
32503 77367 PG1Z 32502 77366 PG2X 32501 77365 PG2Y .32500 77364 PG2Z 32499 77363
32516 77404 PIGAM1 32498 77362 PIGAMZ 32497 77361 PL 32517 77405 THTA12 32535 77427
32534 77426 THTA23 32533 77425 XCOORD 32478 77336 YCOORD 32470 77326 ZCOORD 32462 77316
EXTERNAL FORMULA NUMBERS WITH CURRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
IFN  LOC EFN  IFN  LOC EFN  IFN  LOC EFN  IFN  LOC EFN  IFN  LOC
16 00123 110 18 00133 200 20 00143 © 200 21 001543 300 29 00174
30 00174 310 32 00207 310 35 00224 400 46 00272 400 47 00272
69 00361 500 78 00415 510 79 00417 600 81 00421 1000 84 00424
86 00430 3010 87 00435 3900 91 00456 3900 94 00474 4000 96 00477
97 00504 4900 101 00525 4900 104 00543 2000 106 00000 2001 107 00000
108 00000 2003 109 00000 2004 110 00000 2005 111 00000 2006 112 00000
113 00000 2400 " 114 00000
STORAGE NOT USED BY PROGRAM
DEC  OCT DEC  OCT
516 01004 32434 17262 ] o
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OCT DEC  OCT DEC  OCT DEC  OCT DEC  OCT
8 00010 GENPR 10 00012 FOFPHI 7 00007 CAPSMA 9 00011 ARCOS 3 00003
2 00002 MOMANG 6 00006 PDTPUN 0 00000 PIDCAY 1 00001 PMAX 11 00013
5 00005 SQRT '~ "4 00004" (FILY 712700014 ~ ~ (IOHYO ™7 14700016 (LEV] 15700017
13 00015
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONsEQUIVALENCE OR COMMON SENTENCES
DEC  OCT DEC  OCT DEC  OCT . DEC  oCT DEC ocCT
515 01003 GOFPT 514 01002 GOFPL1 513 01001 GMXP " 51201000 FOFPHT 511 00777
510 00776 FLAMBP 509 00775 FLAMBD 508 00774 F1 507 00773 FINSC2 506 00772
505 00771 ETA 504 00770 DCPDSM 503 00767 COSLAM 502 00766 CAPA 501 00765
500 00764 NSCSFL 499 00763 PHI 498 00762 PHP 497 00761 PMX 496 00760
495 00757 SMA 494 00756 THTP12 493 00755 THTP13 492 00754 THTP23 491 00753
490 00752 o B
STORAGE LOUCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  ocT DEC  OCT DEC  OCT DEC  OCT DEC  ©OCT
375 00567 8)27S 383 00577 8)31UM 392 00610 8)1uL 397 00615 8)1UK 401 00621
434 00662 891Ul 450 00702 8)1UH 470 00726 811UG 489 00751 2) . 358 00546
360 00550 &) - 363 00553 T T e S s S e
SUBROUTINES NOT PUNCHED FROM LIBRARY
(10H)0 (STH) (FIL) PMAX GENPR CAPSMA GOFP FOFPHI MOMANG
RNORNT SQRT ARCOS LBTRAN PIDCAY PDTPUN
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SUBROUTINE RANLOD
READ 10004R
IF (R) 104100e10 .
10 x=LODRANF(R)
100 RETURN
1000 FORMAT(1012) -
END (0s1404040)

-EFN
10

LODRAN

8)vs

(LEV)

EXTERNAL FORMULA NUMBERS W1TH CORRESPONDING JNTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

IFN . _LOC___ .. EFN  IFN . LOC. EFN  IFN  LOC ......__EFN_IFN _ LOC EFN

6 00031 100 7 00034 1000 9 00000

STORAGE NOT USED BY PROGRAM

DEC  oCT DEC  ocT

40 00050 . . .. ..22562 77462. . ... .. . . e

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEC  OCT DEC  OCT DEC  0OCT " DEC  OcT

0 00000 tesHy - 2 00002 (10H) T 3 00003 (LEV) 4 00004 tRTN)
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONSEQUIVALENCE OR COMMON SENTENCES
DEC  oct DEC  OCT DEC  OCT DEC  OCT

39 00047 X 38 00046

 STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM

pEC  OCT DEC  oCT DEC  0CT DEC  OCT

37 00045 6) 32 00060

(8] NOTY PUNCHED FROM L]BRARY
{10M3 1 (CSHY . _. . (RTN) _  LODRAN.

1IFN LocC
DEC ocT
1 00001
DEC ocT
DEC ocT

-‘[9-
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SUBROUTINE RANSTR
YuSTORANF (R)

PUNCH 1000sY

100 RETURN
1000 FORMAT(1012}
END (09190+040)

EFN
100

STORAN

-8)vs

STORAN

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

IEN. .. LOC . ... _EFN  IFN. LOC CEFN  IFN  LOC ... .. ...EFN ..IFN  LOC EFN
6 00032 - 1000 8 00000
STORAGE NOT USED BY PROGRAM
DEC oCT DEC  OCT
.38 00046 . 32562 TTAG2. . o e
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC oOCT DEC  OCT DEC  OCT DEC  0CT
&4 00004 (FIL) 0 00000 (10H)O 2 00002 (LEV) 3 00003 (SCH)

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONSEQUIVALENCE OR COMMON SENTENCES

DEC  OCT DEC  ocCT DEC  ocT DEC  oOCT
37 00045 Y 36 00044
_STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  oOCT DEC  oOCT DEC  oOCT DEC  oCT
35 00043 ) 30 00036
SUBROUTINES NOT PUNCHED FROM
(LEV) (10M)O . (SCHY (FIey

IFN

DEC

DEC

DEC

LoC

ocT
1 00001

oCT

ocT
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SUBROUTINE RNORNT(COSLAM LAMBOF)

COMMON NZZsAA2ALFPP9BETPPsGAMPP sP1PsP2PsP3P sFMeFM19FM29FM39P19P2s
1P39THTAL129THTAL139THTAZ239YY

DIMENSION ALFPP(3)eBETPP{3)sGAMPP(3)sP1P(3)sP2P(3)sP3P{3)eYY(16)
_DIMENSION ALF(3)9BET(3)9sGAMI{3)

CALL GENTRP(COSLAMPFMUsFNUSLAMBODF )

CALL CROPP(THTA120THTA139FNUsALFPPIBETPPsGAMPP)

CALL ABGCMPUALFPPoBETPPsGAMPP s COSLAMSFMUeLAMBDF s ALF9BET9GAM)
CALL PIPCMP(ALF+BETsGAMyPLosP2,P34P1PyP2PyP2P)

RETURN

END (091909040)

STORAGE FOR VARIABLES APPEARING IN COMMON SENTENCES

DEC  OCT DEC  OCT DEC  OCT DEC  OcCT DEC  OCT
GAMPP 32554 77452 FM 32542 77436 FM3 32539 77433 FM2 32540 77434 FM1 32561 77435
BETPP 32557 77455 ALEPP 32560 77460 AA 32561 77461 NZZ 32562 77462 P1P 32551 77447
P1 32538 77432 P2P 32548 77444 P2 32537 77431 P3P 32545 77441 P3 32536 77430
THTA12 32535 77427 THTA13 32534 77426 THTA23 32533 77425 YY 32532 77424
STORAGE NOT USED BY PROGRAM
DEC  OGT DEC  OCT
68 00104 32516 77404
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OCT DEC  ocT DEC  OCT DEC  OCT ’ DEC OCT
GENTRP 3 00003 CROPP 2 00002 ABGCMP 1 00001 PIPCMP 0 00000
STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES
DEC  OCT DEC  OCT DEC  OCT .. DEC ocT ] . DEC _oG¢T
GAM 61 00075 BET 64 00100 ALF 67 00103

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSIONeEQUIVALENCE OR COMMON SENTENCES

DEC ocT DEC ocT DEC ocT DEC ocT DEC oCcT
FNU 58 00072 FMU 57 00071 .

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING lﬁ.SOURCE PROGRAM

DEC  OCT DEC  OcCT DEC  OCT DEC OCT DEC  OCT
6) 52 00064
, SUBROUTINES NOT PUNCHED FROM LIBRARY
GENTRP CRDPP ABGCMP P1PCMP
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#0001
#0002
» »
#0003
#0004
#0005
#0006
#0607
#0008
«0009
#0010
#0011
#0012
#0013
#0014
#0015’
#0016
*0017
#0018
#0019
#0020
#0021
. #0022
*+0023
#0024
20028
20026
#0027
... #0028

.

#0029 A

*
00000
00001
00002
00003

00000
00001
00002
00003
00004
00008
00006
00007
00010
00011
00012
00013
00014
00015
00016
00017
00020
00021

00000

» »
0 00000 O 00104
0 00000 0 00000
7144563606060
0 00000 0 08000

&AP ASSEMBLER STATISTICS

_ TAPE TOTAL
Ine 0
uis °
cot 1

0 00000 0 00000
0 00000 © 00000
00104
00104
* *
00000
1 FAIL. . = 2 Fal
(]
o
1]

NUNMBER OF OM<LINE INPUT RECORDS

" NUMBER OF OFF~LINE PRINT RECORDS

NUMBER OF SYMBOLS+e

OR6 0

»

ZML

DOWN

00000
0 76200 0 00321
0 70000 O 00020
0 70000 0 00021
0 50000 0 00020
=0 10030 0 00013
0 50000 0 00021
0 60100 0 00000
0 50000 0 00006
0 40000 O 00017
0 52100 0 00006
0 02000 0 00000
0 50000 0 00021
«0 10000 O 00021
0 50000 0 00020
0 02000 0 00011
+000000000001

L
4]
0

0

DEF 9 9DEFOP

Al

A2

C1

INL
N2
ENDZML
LAST

. 3 FalL

29

GCRG
ABS

PZE
PZE
8¢<o
PLE
REL
ORG
RCD
cPY
CPY
CLA
TNZ
CLA
5T0
CLA
ADD
STA
TRA
CLA
TNZ

CLA.

TRA
DEC
HTR
HTR
BES
SYN

END

(4]
'S
»* &+ -

LASTe040

1ZML
ML

[+]

INL
IN2
IN1
A2

IN2
[ 13

DOWN
C1

DOWN
ML
IN2
IN2
Nl

%
L 2]
50

... & FAIL
0 0
] 0
Y] 0

OsUNDEF )

# CARD

002

0001

_vg-
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APPENDIX: VALUES OF Gmax FOR SOME DECAY PROCESSES

One item of the input data to the program is G };, the maximum
height of the distribution curve G'(p;).(Eq. 16). This'can be easilyfound py: . -
trial and error. It should be remembered that the distribution generated
by this program is not affected if too high a value is used for G, .- because
only the ratio of successes to trials is reduced.. Thus, it is suificient to
chose a value for G, ., somewhat above the estimated value. - If by accident
too low a value has been chosen, an alarm is printed out whenever the
computed G' (p;) exceeds the value of G, - For convenience, some G, ,
values are listed for typical 3-body decays. Energy units of Mev and Mev/c
are used throughout:

Masses: m(ki) = 494,00
m(ﬂi) = 139.59
m(p¥) = 105.66
m (%) = 135.00

m (et) = 511
m(v ) =0
m(y )=0

Types of Decays: (secondary masses are labelled in the sequence in which
they occur as m;, m,, and.m3)

K* > 15+ 10+ v Gay = 44.366x10° at p) = 158.5
K* = e+ n’ 4 v Gy, = 61.633x108 at p, = 167
K* > n" +n + 0 G, = 12.78 x 108 at p; = 101
KE —~ 2%+ 200 G, = 14.954x108 at p, = 107.5
K*»n+n’+y G__=34315x108 at p = 151
W eT 1t 2y G_a, = 0-1836x108 at p, = 43
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