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"\\ INTRODUCTION
AN

A computational program has been vrepared by the Information
Processing Division to compute a particular Reradiation Function
w(X,, Transfer Function W (w,P), Impulse Response w (t,P) and
Reradiatod Veveform g (t,P) as defined below in terms of the
incident plene wave pulse. This IBM 704 Program,designated USL
Program No. 0832, is in Fortran II lenguage and is described in
Appendixes A and B. Similar computational programs are described
in USL Pech. Memo. Wo. 2242-111-67 and 2242-156-67.
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THEORY
Refercnce (&) contains a description of the mathematical model
constructed and the theory behind considering reflection as a
reradiation phenomenon.,
This program computes for integer values of
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the Flew Chert is Appendix B, and the IBM 704 Fortran II Program is
Appendix €.

The bagic Luoub data deck reguired by the program consists of

Table 1

Card Formats

Card MNo. Cols. Contents
b Tt

Ll al
(;‘-]l.) 32

17-24 X1

~5=32 5

33-40 c

,il--‘l-'?' v

};0_51 Y

50-54 ISKP (set equal to zero to compute

Reradiation Function)

55-57 JSKP (set cqual to zero to compute
Transfer Function)

538-60 KSKP (set equal to zero to compute
Lijpulse Response and Reradiated
aveform).

Feor long jobs requiring the use

of a dump tape at least one of

tnc above options variebles should
not be set equal to zero

! 51.-63 N3TOP (in reference to Reradiated

| Waveform Array (%,%) NSTOP is
1 the number of times t is incre-
1 mented vhen % has its maximum
§ velue,
2 T Initial value of W
G- Meximun value for w
el Initial value of t
Initial ve ue o Kk i)

e KK (if set equal to
value of K will be
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E Card No. Cols. Contents
E 2 39-46 Meximum value for k
g 3 ;:?6 ﬁ:’} components of A
?b ;Z:gg 0ﬂ—} components of N
33-40 Ax ~
5 i §
B 41-48 A x5 f
L9-50 At

57-64 Increment of w

65-72 Ak
1 4 1-8 W
: 9-16 Aw

17-24 Maximum value of

25-32 Initial value of “&

33-40 A2

: 41-48 (_F

i Formets:

: Card No. 1 - Format 6F8.3, 5I3

i 2 - Format 4F8.3, 2%, I2, 2%, F8.3
J 3 - Format 9F8.3

4 4 - Format 6F8.3

Tape Units Required

Tape Unit No. Tape Identification

3 Data Input

Values for Reradiation Function,
Transfer Function & Impulse
Response.
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nits Reguired (cont'd)

5 Calcomp Plotter containing values
for Reradiation Function

6 Reradisted Waveform Array (k,t)

7 Transfer Function Array (k%,w)

3 Impulse Response Array (k,t)
{0 Dunp Tepe

S35 must be down to diomp

4

o other sensc switches are used

Subroutines Required

Subroutine AP computes the values for A(t) array referred to under
equation (4).

Subroutine Besgen computes the values of cylindrical Bessel Functions
(see refarence (b) an’ Appendix C).

PROGRAM OUTPUT

Tepe #+ contains:

(L) The valucs for the % array plus the corresponding va ues
for the Reradiation Function according to Format (1X, F10.5, 5X
¥10.5)

(é) The valuegs for th- product of k and w plus the corresponding
velues o the Trensfzr Function according to Format (1X, F10.5, 5X,
F10.5). -

(2) The velues for t/k plus the corresponding values for the
Impulse Recponseaccording to Formet (1M Fid.5, SX, F10.5)

Tape ;5 conbtains:

The values for the Reradiatiorn Tunctlon (Calecomp Plotter tepe)
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Tape 56 contains:
The Peradiated Weveform Array (k,t) according to Formet (F10.5)
Tape #7 contains:

The Transfer Function Array (k,w) with Format (F10.5)

Tape #8 contairs:
The Impulse Response Array according to Formet (F10.5)
Tape #0 is & dump tape.

Hotes: This program contains options to compute or not to compute
any of the functions mentioned above. Tape Unit Nos. 6,7, and 8 can
be used as input to USL Program lo. 0305, "Representation of Surfaces:
A Conputer Program to Plot Coantours and Draw Perspective Views", by
Edward 3eardsworth, Jr.

SUMMARY
An IBM 704 Fortran program, USI Program lio. 0332, has been
written to compute a particular Reradiation Function, Transfer

Function, Impulse Response, and Reradiated Waveform in terms of
the incident plane wave pulse.
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APPENDIX A

NOMENCLATURE LISTING FOR USL PROGRAM NO, 0832

2(1)

RERAD(T)

TRFER(I)
AXW(IM,T)
RESP(LM,T)
RATIO (LM,I)
GsuM (1M,J)

Al

B B 8

Q

W

WHMAX

AX

T A iyt s e O A

B e ATy N, T

(r¥7/221)‘<' (%L’feft/jr
J S(T).

Elenent of Reradiation Function
Array

Element of Transfer Function Array

oo

Element of Impulse Response Array
t/k
Element of Reradiated Waveform Array
e |
s
ue: |

=g

<

Y,

w
Maximum value for w
Initial value for t

k

§ B I
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AKMAX

Bl

OMEGA

DELTA

TAV

PHI
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Maximum value for k

M
components of A
A

2
k components of N
¥

A Xy
Axo
At

Increment of w

AT
Ax

W

Av

Meximum value of fog

Initial value of &

¥

\D
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APPENDIX B
FLOW CHART FOR USL PROGRAM NO, 0832
"RERADIATION FUNCTION, TRANSFER FUNCTION, IMPULSE RESPONSE (CASE 1A)"
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FORTRAN PROGRAM NO, 0832
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STCUN
STECC

9501
9502

9503
9504

9505
100
101
103
104

RERARTIATION FUNCTICNeTRANSFER FUNCTIONIMPULSE RESPONSE (CASE 1A)
CeASTREMSKY

CIMENSION 2(500) «RERAC (500) +APPLE (500) ¢AKW (50050) ¢B(200) ¢« TRFER (500
150) +RESP (50450) +RATIC(50950) ¢S(500) ¢GSUM(50+50) +R(1000) ¢ IDUMP (18)
CIMENSICON BUFFER(1024) +XAXIS(500) o YAXIS(500)

ALF #0832

ALF *

WRITE OUTPUT TAPE 419501

FCRMAT (IH])

REAC INPUT TAPE 349502401

FCRMAT (AS)

IF(TDUN=D1)9503¢9504¢9503

PAUSF 6

WRITE CUTPUT TAPE 449502401

WRITE OUTPUT TAPE 449505

FCRMAT (10X32HD+ A« STREMSKYsRCCM 3126 ¢CODE 2242)

REAC INPUT TAPE 3¢1000A10A20X10X2eCoVoNgISKPeJSKP KSKP«NSTOP
FCRMAT(6F8430513)

READ INPUT TAPE 39101 oW oWMAX T 0AK KK ¢ AKMAX

FCRMAT (4FB¢e392Xe1202X9FBe3)

REAC INPUT TAPE 34103+BleR2+R3:B4yR5,B6¢RBT¢B8eB12

FCRMAT (9F8,43)

READ INPUT TAPE 3¢1049AMEGACELTATToTAUIRLIOWPHI

FCRMAT (6F8493)

Wilzw

AK 13AK

Ti=sT

TaL1=TAU |
NSTCP=NSTCPe1 |

(NPllN¢1

150

160

102
105

108

110
111
112

NP2=Ne2
ClsN+]
PlEs3,1415
CEG=180+/PlE
C2324#%C}1
C3sN+2
NPRCD=1
LC 160 I=1eNP1 1
NEwIs! ]
NPRCCgNPRCD#NEW!
CCNTINUE
PRCD=NPROD
C4sC2#PROD
;F{XSKP)11601020116

s
S(I)=(X1/7A1)%%#24(X2/A2) ##2
Sx=S5(1)
2(1)=SCRTF (SX)

ZV135(1) =140

IF(ZM1) 11041100108
RERAD(1)=0,

Niz]e]
GC TO 261
APPLE(1)=1e=S(1)
IF(NY11201110112
PEAR=1.0
GC 7C 113
PEARSAPPLE () #xN

16
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113
115

261
251

252
253
116
125
126

127

130 1

263
254
165
170
180

182

185

187

190

255
280
273

195

197

210

RERAD (1)sPEAR#C1/PIE
X1sX1+R5
X28X2+Bé
Is]e]
GC TO 105
WRITE OUTPUT TAPE 44251
FCRMAT (1X36KHZ RERADIATION FUNCTION)
WRITE QUTPUT TAPE 4¢252+(2(1)eRERAD(I)eI=1eN])
FCRMAT (1X9oF10¢5¢5XeF1Ce5)
WRITE OUTPUT TAPE 44253
FCRMAT(///)
Lvsl
}F(JSK9)19501260195
s]
IF(KK) 13091274130
P1sBleC#*B3/V
P22B2-C*B4/YV
RRE(AI#PLl) ##2+ (A2#P2) ##2
AK3SCRYF (RB) /C

=]
WRITE OUTPUT TAPE 4254
FORMAT (1X34HKW TRANSFER FUNCTIOQN)
IF (AKmAKMAX) 17001700195
IF (WeWMAX) 18001804190
AKW (LMo]) sAK®W
IF(wW)18591820185
TRFER(LMsI)=1e00000
GC TC 187
BCPsAKW (LMe1)
CALL BESGEN (BOP+B)
BANGsBCP##C}
TRFER (LMo 1) =CanB (NP2) /BANG
Izl»1l
Wasw+Bg
GO 70 170
N2z]w]
NosLM
WRITE OUTPUYT TAPE 49255 ( (AKW(LN 1) o TRFER(LMoI) oIu] oN2) oLMaNG&oN&G)
FORMAT (1X9oF10e5¢5XeF10,5)
WRITE .OUTPUT TAPE 742730 ((TRFER(LMel) elx1eN2) oLMENGING)
FCRMAT(F10+5)
I=1
Wawl
LMalMsl
AKEAK+B12
GC TC 165
1=1
ENC FILE 7
ENC FILE 7
Lvsy
AK=AK 1
IF(KSKP)25041974250
MPRCC=1
CC 210 Msl NP1
MNEW=2Me] g
MPRCD=MPROD#MNE W
CCNTINUE
PRCC2=VMPRCN

7




265
257
211
212
215

230

238

258
282
275
231
232
233

234
236

237

238

239
240

FCRMAT (1X34HT/K IMPLLSE RESPCNSE)

C53C4/ (PIE*PPCD2) |
WRITE OUTPUT TAPE 44257 4

ARSFT=ABRSF(T) {
IF (ABSFT=AK)23042304215 |
RESP(LMes]l)=0e
N3z[=1 |
Go T1C 235 |
RATIC(LMe]l)=T/AK !
G2=RATIO(LMoI) #%2 |
Giz]emG2 |
FNaN
EXPaFN*,5
G4=GINKEXP
RESP(LMel)=C5%G4
TzTeRB? .
Ialel |
GC TO 211
N3s]=}
NesLM
WRITE OUTPUT TAPE 492589 ( (RATIC(LMo1) ¢RESP(LMoel) 01=1eN3) oLMENG¢NG)
FORMAT(1X9F10e5¢5X9F10e5)
WRITE OUTPUT TAPE Be27S5e((RESP(LMel)olz1eN3) oLMENGING)
FCRMAT (F10e5)
N3P1=N3+]
IF(NSTCP=N3P1)23442340231
Dc 232 I=N3PlyNSTOP
RESP(N4e1)2000
CONTINVE
WRITE OUTPUT TAPE 842330 ((RESP(LMeI)eTaNIPINSTOR) oL MuNéoNG)
FORMAT (Fl0.5)
I1F (AKwAKMAX) 23602370237
AKsAK+Bl2
LMsLMel
I=nl
TaTl
GC TC 230
Lvsl
END FILE 8
END FILE 8
N5=20
AK3AK ]
131
D11=B7/AK
T=T1
NEDY
D12sABSF(D11)
GSUMI(LMeJ) =00
FRACT=TAU/TT
E1=AMEGA+CELTA#FRACT/2.0
E2=E1#TAU
E3sE2+PHI
E4=CCSF (E3/DEG)
CALL AMP(TAUWR)
FCN=R (1) *E4
TCIF=(T=TAU)/AK
GRAPE=ABSF (TDIF)
PLUM=GRAPE=1,40

8
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279

850

801

241

242

9997
9998

9999
243
264

276
2717
221
222

223
224

278

249
250

283
259

IF(PLUM)BS50+8500279
E9=20,0

GC TC RCl

Es=GRAPE/C12

NES=FS

TAzNESe]

IRENES+2

E6=GRAPE=RATIC (LMo1A)
E73E6/011

ERz1.0=E7

RSPN=F T#RESP (LMo 1B) ¢EB#RESP (LMo 1A)
E9=FCN#RSPN#B10

GSUM (LMo J) 3GSUM (LMo J) *E9
TausTAU«B10O

Isle])

E10=ARSF (TAU)
IF(TT=EL10)24102404¢240
GSUM (LMeJ) =GSUM (LMo J) /AK
ABSFTsABSF(T)

IF (ARSFT=AK) 24202439243
TsT+B?

JeJe})

TAUsTAUL

IF(SENSE SWITCH 5)9997+9999
0O 9998 LK=1l+el$

ICUMP (LK) =40

CONTINUE

IDUMP (16) =6 “-
IDUMP (17) 340

IDUMP (18) sN5-

CALL DUMP (I1DUMP)

Go TC 239

IF (AKwAKMAX) 24442449249
AKsAKeR12

N3s e}

NosLM

WRITE OUTPUT TAPE 6¢2774((GSUM(LMoe1) o121 oN3) oLMEN4ING)

FCRMAT (F1045)

N3P1aN3e]

IF (NSTCP»N3P1) 22442244221
DC 222 1=N3PleNSTOP
GSUM(N&+1)=20400000
CONTINUE

WRITE OQUTPUT TAPE 642234 ((GSUM(LMs1) o1=N3P] oNSTOP) ¢LMENG 4N4)

FCRMAT (Fl0.5)

NSNS+ JeNSTOP=N3
IF(AK=AKMAX) 27842784249
LvelMel

T=T1

TausTaul

1=1

GC TO 238

ENC FILE 6

ENC FILE 6

MisNlel

M2=N1le2

IF(ISKP) 35042594350
CALL PLCTS (BUFFELR(1024)¢102445)

19
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Co 260 JsleNl
XAXIS(J)=Z(J)
YAXIS (J)SRERAD (J)
260 CCNTINUE
CALL PLOT (0e0e5e00=3)
CALL SCALE (YAX1Se5409N19101060)
CALL SCALE (XAX]Ss10e0eN14e1010.0)
CALL LINE (XAXISeYAXISeNloeloeloell)
CALL AXIS (0e040e0¢20KRERACIATION FUNCTION9209500990e00YAXTISEMY) oY
1AX1S(M2) 01060) '
CALL AXIS (0e04s0e091HZ9w14106000e0¢XAXIS (ML) oXAXIS(M2)41040)
CALL PLOT (0e04000+999)
350 REAC INPUT TAPE 3,9502+ED -
IF (ED=TEOD)9503+19509¢9503
9509 WRITE CUTPUT TAPE 449511 |
9511 FORMAT (4HOEND)
END FILE o
9510 STOP §
ENC(1e100010l)

20




SUBROUTINE BESGEN (XeB)
CIMENSION B(200)
BE = 1.0E=5
Y=SINF(1.0)
2=CCSF(l1.0)
C=SCRTF (240)
CC 5 1=1+200
B(I)=0.0
IF (X=10e) 69797
RN235,0/(3.5=LOGF tX})}
GC TC &
RN=1e05#X+25¢
N=zRN
IF (N=198) 9494206
206 B(200) =00
B(199) = BE
207 AN = N
STORE = 2.0#AN#B(1991/X=R(200)
B(20V) = B(199)
B(199) = STORE
NzNel
IF (N=198) 280+280+207
9 B(N+2)=0,0
B(Nel)=BE
280 MAXEN+2
DO 10 I=1sN
JEMAXe]le]
AN=J=2
B(J=2)32,0%#AN®B (J=1) £X=B (J)
10 CONTINUE
CALL JO(X+BES)
Cl1=BES/B(1)
00 15 I=1eMAX
B(I)=B(]1)#*Cl
15 CONTINUE
16 RETURN
END(191409101)
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