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ABSTRACT

The High Energy Telescopes (HETs) of the Cosmic Ray experi-
ments on board the Voyager-l and -2, and ISEE-3 spacecraft
measure charged particle fluxes of about 1-500 MeV per
nucleon for nuclei with atomic numbers of 1-28. This
volume describes the steps in the calibration of the ex-
perimental data from the ISEE-3 spacecraft and the pro-
cedures to be followed in using the calibration software.
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This document descilbes the calibravicn Work Zof the Higu
Enerqy Ieiescopes {HIis) cugoard the ISLEE-3 (Intersational
Sull=Zarth Lxploresr) spaceccatt. Ibis calicrdation piocess

Lfor the Huis cousists of coustiucting 4 compater wodel of

each telescopse UsS1ag K10owWn detector thickaesses and
spacilys, and thea c¢ouaparing it tc selected data in  au

iterative fasbhion dntii the wodel is deeused accusdte encugh,

There are three fain activities walch are aecessary to
califrate the daca:

1, Produce MATEIX Eiots for Eaws lines of inteiest.

From these
a4, de=teraine endpoints in channel dnits and
Dy delldeate tracks for tie Lesponse #oce
LHULLES,

2, Use raungeysenergy theory ircorgorated in exidsting
coapdter prcgrams and geo@detiy factor calcuiation
to dassign energlies 4nd gecretiies to the tiacks
delineated ia 1o, Then

4, Create¢ aand edic thke Lesponse mode data where

eedec, and

L, entei tioe woae into the L3EE calibration data

catalicg,
3» Sxecute the FLUXPLOI prcqraa susgarizing en<rgy
supredrous withlia the varicis Lesponse acues, lhe
resucting £1luxes dare cciuagacred with othel data Lo

obder tu  uadchleve saxiaum self-ccnsisceiacy 1n tas

Jatd,
ihis seif-consistency is achileved Ly VAL jiDy &L an iterative
way the deV/chananel, tae offset, and possisly cie detectod
godel thlckhesses,
The laplementatlcn oI taesce dCtivitles L3 esCLibed 1n




(acfereaces V oand <« ) lhe discussion 1u this veidae
ds8s3ames that  the feader is familiar with the materidl in
Volumes ' aud <. Ine worLk %was dcne in t«0 sagaents, upe
segment, the stoppiang particle calipgation, was pecfcrued uy
Jr, Don Redaues, The other seguent, the penetgating paLticle

Callkration, was done by DS, Frank McLonaid,

FOrL the stoppiny parfticle WGIK the pre-fli;nt calibracicn
FStieV and OPFSET values were used as first estimates of
those paraasetels. TES3TA apd ECXCGEN were used to yenerate
the complete THACKs with enerfgies and geometrj factois for
ali nodes, TRACKS were uwmdd€ with the use of the Lox-spiead
factor &nd muss-iine Overlay priority paraseters 1n BUAGhN,
Al iterative pIrocess was applied in  which the shape of €ach
specles! conputer ITFACK was made to overldy the data mass
lines, wulile requiring seif~consistency 10 cthaer @ass=-line
TRACK overlavs,

The penetratiung psrticle calitraticn proceduies were the

sde as used for Voyaqer=2 [as descriped 1n Veciuge 2 ot this

docdwent) ., Initial T'ail Scale Kev (FiideV) paigueters wele
taken frow the stoppliag particle caliicatlicn WOIK. The Sul
C d=2tector UPFFScls were made =qual tc zZero. in supseguent

Caliirdtion iterations, the FS#eV and offset parameters were
adjusted to give self-consistency is the f£ii1x data, The
prograws IL3TH and [XSHEW were used to JyeanerLdte the enelrgles
and geosetry factors for the penetrating event TRACKS. lhe
actual TE&CKs were haand-delineated usinyg HATIIX progiam

QuLput,

In the penetiatiag particle caliciaticu work, fluxes Liok
dEL=2 CcouLia 4Ot ve maue sSerf-consistceut Wwith [ALT1-1, pel~|
Wdis SieieClted 45 tue Lelidpie EET, aud peoetlatiug LeSpEclse
res3lts are Jivea foi that dEI c<crly,

Yhe WOLK sources  au=d 44 PLOGUCLILG the curou2at CesSeCuse

Avie tapics a4l susasiriced 1irn facle 1.

o
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Table 1

2-D stopping<ki>

3=0 stopplingKi>

all penetrating

grigin of kesrponse

<1> these are as done Ly Heanes!

<+, detector

TRACK Euergies
EQAGEN 3O0XGER
IESTA TESTA
EQ4AGEY sULe Ed
TESTIA fESLA
ha nd EXGNEHLK+>
TESTH
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description files in fatles 6 - 7
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GeometLry

ractors

tr [y}
O o3 C
[
G: W
l'xx = l‘li
P

h1 b
,::
>

BXGNEW<L+>
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This document is divided intoc four secticns as follcws:
Sections 2 and 3 describe the MATEIX progyram iniformation
used wand the generatioun of rcesponse wode tables for the
penetration calipration WwoIrK. Section 4 gsumaarizes flux
results for the current calipration cespcuses for protouns
and alpha particles., Appendix E wpriefly sumaarizes the

stopping particle work.

In closing, the computer printout boecks menticned below
inciude the stopping particlie TESITA ,BOXGEN, and INSTALC
output in the book ISEE-3 CALIERATICHN: I}; the penetrating
wode HATRIZ piogram data ian the opcex ISEE-3 CALIBRATION:
12; the PDPVI/70 output frcm TESTH aad BXIGNEW 1in the Look
1SEE-3 CALIBRAIION: I3; and the FILUXPLOT results in pook
ISEE-3 CALIBRATION: I4. A lcg starting in August 1982 is
waintained for all chauges andyor additiocas to the
CATALGG.LCATA dataset,



2 = HATEIx PHOOOAY IJFCUBAZLCH EOu 2U8sLHATLING
L3EGNSES
In the pehetratiidy CLesSEChse WCLX  The @mafimues puise
height, or endpoint, 15 detergined Ificm 1 st CI t«40-
diadeLsional picts (@ma3Liii gicts), which dispiday; the nusser

of events as a function of tne pulse

heijhts in

L4O uetector

sats, This section dlscusses the detersination cf
endpecints,
Z«) DETERMINATLON OF ZNUPUINTS AMD fsACK DEFINILLICONS
by

Zele ! SNDPOLATS

The uiffegent farticle mass  lines  ale iocatec DYy
producing plots of the various gpcessibie experlident event
LYP&ES, These plcote are produced £y the prograw HATERLX,
Table . Llists the possitle ISLE~3 event types 4aidng with the
electronic colucidence logic constodalut  LCL thdt data type.
The plots are pioduced custcaarcily for a seiccted  tiae

zr 1Gd,

For the Voyuager arLd I3&i-3 expecizcnis,

tO sSui the y=afis channel ccuntg Over the

edach x*axXis Cchannel redl the eudfolnt

on 3¢i3l-loy pawer, Tha X-daiis cCuanidai
Counts fairls Lo dpfpiviidatery cne=faif of
tdnell £ De the <eadpciut, cisnples ¢ 4ATR
€ULPCInt ucter®inatici ife pLesented ia Apg
i44 Prutou particles, alya 424 10w Gdaui,

(G}

an0d tu gplot

the couventicn is

trackxk width for

the result

whaere wae nulioer oI

Ch? Saxiwdsd 1s

I peuts dsed for
A for

andix dlpnag

o

tac cddllielinliCiida

LN



Taple 2 Event-Iype Summary fcr ISGE-3

a@vent type

coincidence logic eguation

IAS [A1eA24CH.=Glen52)
IASZ3[A1.32.538.-Cl.~G3)
IBSE(B1daB2.5E.-Cl.=G1.-G2)
IBSE (Bl« E2.Cls =S8a ~C 1. G 1)
IBSZ2{EV1.B2.33.-C1.~G3)
1BENH [ET.RB2.C1)
IPENL{E1.E2.C1)

LIAS [A e 82.C4.=G1.=G2)
IIASZ3 1A A2.5A.~Cl.-G3)
LIBSP[E1.E2.5E.~Cl.=G1,G2)
IIBSE[ETaBlLaClU,.~30.-Cl,.=G1y
1IBSZ2 (B1.E2.SE.=C 1. =33)
IIPENH {B1l. E2.01)

IIPENL {B1.E2.C1)

Viet I eveat type O
Yiet I event type |
Viet II event type 0
Viet 11 event type )



stoppiliuag events.

The' chaunel ealfpolnt deteimzinations for the Suma C
deteCTorls wele Jd0ne Ly Dil. Fo Hclcnaid. The MAILZLX prcgiram

was Lul for the dates given in Arpendix A,

Zate2 TRACK DEFINLTICHS

Track definiticos aLe neeasd to gencrate lLespcnse
matrices. These detluitlons age previded in @AIRLX piogranm

i1aformatioil.,

Iwo and three-diaeasional stcpping mode TRACK oOverliays
were generated vy Lo, D,  Heames with the prcyraas TESTA ana

ra
CAIA ddataset,

BUuf{GEN and were ertered iatc the CATALUG
!

Appendix 3 gives ald  @ipanded semmacl Gt that 1bBACK

Jeflnition work,

Penetratiog aode 1LACKS were defined Ly Dr. . dcDcuaild.
Mdtrix programs reguasts for penetrating  acae data aile shoun
in Jabie s and repiesentdative 1uput cacds 4are disted 1in
Table 4, Appenuix ¢ 3hows the outpat [RACK Gata for the icw

gydii B umi~directicnal penetiating tracs definition  for
a

aipha parcticies, “hese flguies ace r[epresentative of
typical penetrating eveut trdcks, The tisze peciod used for
tne [SELE=3 HEIs is  Listed in Iable 3. A ¢capllaticn ot

these duta cas pe fcuaad iz cthe bcund

c
polntout docamentatlicuy Lock ISEE=3 CRLLERATICH: L2.

ety 3 5ad0CHTIHG JhHe d$nldig SESGRAL

Job COoutfol wauyudadqde [Jduil) ZCT LULOiD, JADJLX pLCyiedd Cu
the 84 3087 Lo rfourl in SEFICLIC.Cull (daldil). A vatd
JECK S1IBLILALr to that 1o Tarcle d Idol D€ dppeided LS Lhe

SlL,  This  edawple 1s  foip  ELT~L  F1ydh  yalu  pLOtVOu w1

directicnal trLdcks,
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Table 3 Matrix Erograa hsqguests for Penetrating Track

Particle

Alpha

Alipha

Proton

Proton
Alpha
Alpha
Alpha
Alpha

Proton
Proton

Aipha lowg

Alpha 1lowg

lowg

10wy

Eeretrating

Sveut Tyge
10 B=pen
10 A=-reu
10 B-peﬂ
10 A~-pen
3 B-pen
B A-pen
17 B=pen
17 A-pen
'7« B-pen
17 A-pen
13 B~usn
18 A=pen

Definitcticnos

Hodes

Detectors

Plctted

81

Bl

B)

B3

31

H27T 1 and 2 data tiumes:

The tags

vs

1"

Ci

Ci
Ci

Ci

Cl

Festrictions
ca Plcty +
compression
1=G2) o= [G1a=G3) .
CiP=1 SUMC= 31=110, b
CHP=] SUiIC= 50-170, b
CiiP=2 SHMC=|57;&20, b
C4P=1 SUMC=1-00
n "
tdg as for IPH_alpha
CaP=1 SUHC=15-50, by
CilP=1 SUiaC=1-15, by
1" 1]
"GZ " ad G]t'Gs »
és fgr éET I »)
1] i ]
as for HET I
" n
as for IPH alpha
CAP=1 SUMC=15=50,
C¥P=1 SUMC=1-15, b
n "
Y1723 = 79/Q2/16
exélude 785125}0 - 78/
718/12,30 - 19/
79/0172V - 79/
are set for al

NG

f =P 38

Respoase
Hode

IPH,IPY

IPZ

IPH,IPX
1PZ

ip,IPE
IPa
IIPH,IIPY
iI22

IIPH,IIPY
IIPZ

11P,11IPB

1IPA



Taole 4 Sample Card Iaput for Eenetrating Boxes

// EXEC HMATRIX,REG=500K,QUTI=A,ID=3 oy s e T ; .
77¥4567890 12345676890 1234567830 1234567830 1234567890 1234567390 123456789012
//78ATRIX,CARDS DD *,LCB=BLKSIZLE=800

S ISEE=3 : 999:00:00:00

SI 78/V3/23 04:00:00 79,02/16 00:00:00

SE 78712710 0Q:00:00 78/12/16 02:00:00

SE 78712730 00:00:00 79,011,001 00:00:00

SE 79,900V ,2) 00:00:;00 79,01,23 00:00:00 ,
2 B ffCl FFFFFIFFFEFEFE 01 QQOIOOOI X
P B1 cl FFFFFIFFFFFFFE 01 00020002 X
P B} izcl FFFEFIFPFERFEFF 01 00030003 X
P B ffc’ FFFFFIVEEFFFFE 01 00040004 X
P Bl ffC‘ _ FFFFFIFEFEEFEFE 01 00050005 X
P B Cc FFFFFIFEFFEFFE 01 00060006 X
P DI iiCl FFFFFIFEFFETFIF 01 00070007 . £
P Bl Cl FFFFFIYEEFEFEFE 0%t 00080008 X
P B i;Cl FFFFFITFEFFEFE 01 00090009 X
P BI ffC! FFFFFIFEFEFEFF 0131 09100010 X
P B C) : FFFEFIFFEFFFEFF 0t 00100 X
P B1 ffCl = FFFFFIFEFFFFFF 01 00120012 X
P Bi ;iC! FFFFFIFEFEFEFT 01 00130013

P B} ci FFFFFIFEEFFFTFF 01 0013140014 X
P B iiCl FFFFFIFEEFFFFF 04 00150015 X
P B ct FPFFFTIFEFEFFEFE Ct 00160016 X
P B ffCl FFFFFIFFFEFFEFE 01 00170017 X
P B ffC! FFFFFIF¥FFEFEFE 01 00130018 X
P B} iiC' ’ FFFFFIFEFEFFFEFE 01 00190019 X
p BY C) FFFFFIFEFFEFEEFE 01 00204020 L
P B} iiCl FFFEFIFFEFFEFFE 0t 00210021 X
P BI ffc' FFFPFPIFEFFFFEF 01 00220022 X
P B} ffc‘ FFPFFIFEFFEFFFF 01y 00230023 X
2 31 _C FFFFFIFEFEEFLIEE 01 00240024 X
P B! th! FYFFFPIFEEEFEEFE 01 00450025 X



This  step  Lu tee valilbiaticn Uses eXistiog codaputer
progiaas thiait 1nccrLfvrdate range/ereLgy tiheory ana yecimelly
factor calculation tc assiygn eneryles and gecwetries to the
delineated tracks frcw the proyram plces, This 1nformation

to clreute Laties callied Lesfcnse acdes,

Brictily, the foilcwing steps are perfcrinped:

[ 3]

3s

PLgus
Lhe PLoy

Piguie

CClipgarled

-

Fiud the eundpoint eneigy foi each Eass line. Ihe
iaitia. detector desceipgriop i3 edited aond ussa 1o
@ specifisd aanner with the raaygey/eaeiyy prcygram
TuUsTH to yield the endpcint eaergies,
Use the endrpoiut channel valides detecsined eailier
1l the caliicatliou FLCCeSS tC

a, calcdidte the eneiyy pel chuaiibnel and

ps Calcudite the Full Scale deV,

Edit, a3 aseded, the Jetector Jdescriptioun,
resetting the FadeV aad channel offset  values 1n

tho desciliption,

Ruir tae ldayesenerl gy prcgraa  TESIA with the
degrector description LLcw auove. This pioyrau

genaerates the ensrgy Jdeposited 1 €ach 1€i1eCtoi, 14
Chananel units, £L0E the rdnygi2 of lodtlal particie
energies, {3ec Sectionr 3.1 wof this voiume aad
Appendix G of Voiume V  fcr discussions o©f  the
Ce5PpONSe generiticnh pICGLalsS.)

Puw the preyraw SXGNEW  which genecdtes a  acael

track wlith dss0Clated edergles aud gecastoy Zactois

£0o8 4 9glven pacvicle, gala, dad Jata TjeC. It wac
JOX*spreqd Jduad OVELLdP ELiOLLLj O TLICHS {seu

APP2LdLE B Lwiow) dfe Lsed te FoLw 4di ictuda LoAlR
&3

that TaACK 2hivuad vveriay the duatd [AAlK Veli w€iis

N 1

2 1 LliudsiCetes the CCRPUTEr juR€ldted  LDavs LLCad

T ~

a3 dUSwefa Log the EELD D poctea palticie wcde Ias.

2 shows the  gata  to wihich the tidcan ~hcudiu we
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Figure 1.

Computer Generated Track for Mode
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Fcr Is5EE-3, tile Co@puter tLack3  werLe a0t used Lok
penetrating wodes, £0 the generated track 15 haad edited to
contaln thae WATn.i frogras deliaeate] trdck, Appendix C

contains one 2Xample of a4 nand deillineatad tLdek, The edited

Tracks are subdiviaed into  "respornse aodeM r2gidns. These
ale Speciflic wueryy Legloas alony the tragk which 4are
considered separately in the L[ULthar Jddta analysis. These
energy C[ve4loLs al¢  reduested Ly the sScientisi using  the
data,
6, &hter the respouse podes in the caligration dataset
S3#IC.CALALCS.DATA, The dead ilajer ©nergy

assignuents are wade during chis calibration step.
The prouyrdauss [ES31A and BuiCEn iadicate where dead
idye;s fall ia the eneryy lcss pLocess, [see Leluw)
These eneibqgy Leglions are siaopiy aoted ftor  €ach

respolse mocda.

Lhe gecaerry fuctcr culculaticn has been Lbuilt 1nto 1STH
dld 1 auccaacicdily outpuc in  the tracKk JeOEratlof.
Appendices G and 4 in Voluwe | ¢ontain @&®oiLe detadded
information ou the geouwetiy caicuidtica di TESTd afid BAGKNLW
handie it, lowever, foc certain classes of genetratiayg type
events, 1t Ls not poessible to distingdish whather the event
Came from tuoe A or [ eud of the telescope, The effective
geometly 1s thea wuitipiied by two tc account for this,

4 descriptioa o¢f these Steps 1 da  tine rclliowiag

h
el
’.l
<}
a
b

SUUSECTLIOLS,

Se b Id9idr s 11o2 pEodsg (4CDEL
Jhe ueteL@inatica oI tae ea=C}; alstrorriticu  aleny each
fdss line  reguall ¢ @ouss fol Lag LLL3AVIOL  JI palilcies

Pdwosdad  throdair the  ae? LelcuCOpc, " This aclel <Cau e

MoUifled Lo CepPESLtL da JaVeLdya €L wadl  the uifl=zendt

14



particles "gseeM au the JeLeCloLl. Thae Lasic acdei 1s opuilt

iilto the progras TusiA [See Appendiz G cf Vciaame 1) .

Phe initial u=rtectol model in TESTA describes tne HETs as
desighed dsiug 4 pewpeadiculiar e€ntiy tuto the telescope for
particies and 4 Daxfinal angle cf entiy. Jdowever, a detector
wodel, which has Leen sodiried to simdldte an averdyge dauyle

of entry into the stack 4f 11,2 degreoes, hds beel used to

generate the penetrétiag KESECNSE xode taples fLor L5kE-3,
this angle represents the pach of wean entr;y 1into  the
detectors., The progeas TESTA 1s nardcoded to calculate an
11, 2 degree angie of 2utry intc the HETs. Lt dirfers frowm
TESTA in that rCespect 0aiy; the pazimal angle Of ently

calculation in TE3T4 is ignoied.

3¢V ) The DETECTOR UDESCRIPTICH

Sigalation of pacticle tracks thrcdyh tie detector stack
is accoaplished witih the use of 18844 and 4 detector
description file, The detectol descuipticn £ilie corntaius

Jetector aad dead diyer thickaossses, Jdetector spacings,

vifsets, Podev, the type of particies, and the gains thdt
can currently e daalyvewed. The Fligot 2 teiescope thicsness
pecifications are Jiven ik Table 5, The ISEL-3 detector

"

S
descrintions for Bt L are giver 1a Talble & and HET 11 1u

Tapie 7,

Fhe ot detectors opgodrd IsEE=-3  cCcasist of  eleven
cleds=nts [at, A2, 2V, 32, Ci, Lz, (3, (4 {Sue Flyule 3),
ahd Opeldal= 41th nlygh or fow gain 1o four possivie aoucsE (A

stopplayg, O stopplag, 4 penetrating, aba 8 paeletidtiny).

ihese TeLs 4L¢ JdisCussed ia Jetail  1a Apgendila A Of Veiuae
i,

The strdctule OL lawles 6 and 7 Lle idcatical. The Zliot
Coldwd Lists the elivideutbt; £1ldDRKs 10 Lhils cCiudn Leiel Tt a

pu—.
(91}



Table 5. ISEL-3 SRD Dead Laver Thicknesses

ISEE-C HET TELESCOPE DATA

HET 1 (T-7)
MEASURED

DETECTOR DETECTOR SERIAL  NOMINAL SENSITIVE THICKNESS (ym) DEADLAYER
ZLEMZINT TYPE NUMBER (um) CENTER TOP BOTTOM LEFT RIGHT (um)

Al SB 16-758C 150 148.1 * 150.2 148 148 146.4 1192,gm/cm2Al
42 S3  17-648E 150 150.8 151.8 152.2 149.9 149.5 120 "
ci LD 2273 3000 81

c2, LD 2286 3000 74

c23 LD 2292 3000 97
g5, LD 2489 3000 : 61

c3g LD 2453 3000 82

Chy LD 2352 3000 74

Cig ID 2293 3000 66

31 LD 2361 2000 68

B2 LD 2200 2000 84

- HET 2 (T-8)

AL SB 16-758E 150 149.5  148.3 151.5 148.4 147.7 11l9%2ugn/cm?Aq
a2 SB ' 16-390A 150 155.1 152.4 153.2 150.7 154.4 120 "
ci D 2277 3000 ' 84

c2, LD 2291 3000 70

c2y LD 2263 3000 ' 101

C3. 1D 2287 3000 70

C3 LD 2271 3000 72

Sy LD 2268 3000 77

chy LD 2043 3000 71

o LD 126 2000 74

32 LD 2137 2000 61

0.0005" CAPTON
0.00L™ CAPTON

[ 3
C
t
1§
to P>
‘}%
non

LZTECTOR ARZA SPECIFICATIONS
A - 800mm2; +40mm2, -0
3 - 300um2; +40mm2, -0
C - 500mm2; +45mm?, -0
DETECTOR DEPTH SPECIFICATIONS
A - 150um; +7.5um
B - 2000ym; +100um, -0
C - 3000um; +150um, -0

-16~-



Table 6. HET I Detector Description for all Penetrating Modes
T TSFP HE T CALTR (FMTRRED 2/9/R1) HONTETEDN FROAM (200, 1081 THIT.AZ . DFT
c PEN NFFSETS SKET TN 2.3 FMOND PEN PRMEY C3 THYCK NMF, SPAC,RADTIS AS VOYAGFR
c FILE HAME: TCTRILDFT
¢
c MNNES GATMS
3 2
o
C
C FLEM™ MO, THICK AMP=AST RST PEM THRESHMN.NS SPACTNMNA PADTIS CHRV
b a 7 7 7 0 150940 1
A1 1 148 1 7 7 .63 .13 &R3I14 15040 1
22 ? 151 ? 7 7 -F7? .12 7?8679 15Qa0 1
c1 3 2920 3 A 2 2.5 .5 o171 1
0 /1 7 7 7 1851 1713t 1
c? 4 2925 4 9 S A AR .92 £T7T1 17131 1
6 174 7 7 7 €77 17131 1
9 4 2900 4 5 5 4.6R .97 1/51 17131 1
c3 S 2939 5 2 A& A.R6 .97 £71 17131 1
0 143 7 7 7. . 677 17131 1
el s 2918 5 q 4 4.6 .07 1851 17131 1
ca 6 2925 6 1 1 4,60 .92 671 17134 1
0 140 7 7 7 f77 17131 1
ca 6 2935 £ 3 3 4,69 .92 2673 17131 1
0 6R-T g 3 7 . 0 15940 2
RO 7 1930 25 7 ? 7 2.13 .3 53607 15960 2
Ry 8 ~1915 now! 7 1 1 1.09 -3 n 15960 3
0 ga-~ g 7 7 0 15940 3
0 33 7 7 7 N 189N 1
el .
c . . LOW GATN HTGH GATN - [
CHANNTS OFESET F§§§V OFFSET FSMEY e + a1 [e Ay
4 . 3. o . . Y] " w
4nas -.51 9317 A 0. 197.4 & AST A2 piAns#eT
400R .9a 17833, .5 3833, ¥ AST Cf
40904 .33 17999, a. 3603, W ast a2 i §%%
409A 12 17996, | g9 n. 3680. ° ., BST C3 A
4096 1.35 2498, .8%¢1 4§ 747, %7 PEN & RST Ri
40QR 64 4910 ! R . 1 RST R?2 y
thag 0500717490 ] . [q_oo 36174, \ PF¥ & RST €4 Y 3ﬁ0b
4096 [ .00 174600 XY /T, 3617, 4>\ PPN & RST €3 1D .
409A 2.30 7490 % 2.3 172 &% prN & BST F9
anas 1. 5743, s 1015, PEN (1
C :
c .
c STLAMT 1 SLANT 2
e 2 BOTH 6N CHY  CH?  CHY  SHM CH4  CH9,  CH3I  Sim
sat sa2 SA 1 1. .6 .375 =30, 1. .RY 5,43 =105
S8  SB 2 i. 1.y 1. =60,
. sR  SB 2 1. 1.\ 1. <=AO.
C MIUIMRER NF SPFCTFS i
C MANE: .0 GATN HT GATM b
e 1 ? §
c | A
C  .tnW GAIN: \ £y
A NANE Z A { ©
C/HF Y= 2 3.0140 N .
HF4- g 4.00;5 md l
C LTh= 6.00 - f?
C REQe 4 Q.Nn aongﬁ
C Rite 5 11.00 '
19 8 12.00 )
C M= 7 14.00
C NlA= 8 15.00
C F10=- 9 1R_QQq
roNE20 10 19.90
C NA2R 11 2?2.99a
c Me2a 12 ?3.q0
e
(o HTGCH GAIN:
prRAT 1 1.0073
¢ neoeT 1 2.0136
€ HF 3= 2 3,019
HF 4= 2 4,0018
<
;. o
VR
{}
§ e
AN
SR
-17- W
’\'\
hY ¥
4
| he-

.&ﬂiw¢u'5f9
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HET II Detector Description for all Penetrating Modes

Table 7.
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dedd Layi2l, ote that Ceo, (3, (4 edch consist of two

eleilsnts, Colamn % iists the element puamber starting with
the A =Ll O the teli¢scope, Dead layers are dopoted Ly Q.

Column 3 gives tine thickness of the lLayer in aicicueters,

Celumns 4, 5. b list the vaiues of tne fiay for the i0gic

eduation to denote 4 sStopplug, B stcppiayg, Aand penetlating

evelLts, Lespectively. Columns 7 dand 4 yive the @aiblwun
eaerqgy {14 MeV) needed to penetrate that layer for low and
Aigll gall, Lespectively, The distabce |[(Ln asicrometers) to
the hext layer 13 gliwen il colddn Y. Detector a€asSUrenents
are glven as SPACiIys Letween elicsents. There are two

conventions

i, For A-side spaciungs, the drafosman conveation is to
measudre 1n iaches frem the top of the AV detector
to the top ¢f each reralining datectcr lager .

2, Fopr B=side spaclings, the (dZeasuiemeat is aade froa
the pottom ¢f the B deteCctcr Tt the vottc@ OL €aclh
d;tectur Layer, Other reIrerence Hedsdiedelts are
available or the B end, obpne of which wds used in

the Spaclnygs derivaticn,

The derivaetion of HET spacings dsed LI tiae QaCtector
description files 135 showia in Figuie 4, Distaaces dre taken
trom the draftsman EET telescope diajras  cdated Harch 15,

19 1, This HLT is typical of all Voyager and ISik~3 HEL

"

telaescopes,

—
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'HIGH ENERGY TELESCOPE (HET)

Figure 3. HET Detector Schematic Diagram

A schematic cross-sectional view of a HET
telescope on ISEE-3 and Voyagers 1 and 2.
Trajectories 1, 2, and 3 correspond to three
different event types identified by the co-
incidental/anticoincidental logic.
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DL 16 16
AL 143 149
681331.4.4 6d313.4
b2 | 151 153
2d2.2 F590.2
c1 | 2920 2915
DL 81 84
_” I 1851.4
c2a | 2925 2930
DL 74 70
P1343s
DL 97 101
C2b | 2900 2900
T 1851.4
£3a | 2900 2930
L 61 70
T 13434
pL 82 - 72
C3b | 2918 2930
] 1851.4
bia | 2925 2920
bL 74 77
I 1343.4
L 66 71
F4b | 2935 2930
1 2743
pL 68 74
b2 | 1930 1925
153607
B1 | 1915 1925
DL 84 61
pL 33 33
2 2

Figure 4.

4 Measurements Used to Derive ammm—_
HET Spacings

L 4[\ N L - » N

~ O = oo} o~ O

3 . . . .
[+o] ~ © & ™~ - [} o4
P~ o~ ~ — O ~ O o
~ o~ =] = o~ O 5 o0
@ —i \O Qo ia) N = Qo
O ~ ~ (<o} oo] «© N =)

&
¢

All measurements are taken from HET

4 diagram dated March 18, 1981.
A ., Units are micrometers.
Note: A element active area of 8 cm2
o~ < implies a radius of 15958 um
o ,
§ 2 B element active diameter of
= 2 1.257" implies a radius of
15964 um
v v C element active diameter before

guardring is 1.333" and implies
a radius of 16929 um

HET Spacing Derivation
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The detector description used for caiculations uses
spacings oetween layers in wicrometecs. The radius [(in
micrcmeters) of the liayer is given ia colamn 10. Columa 11
denotes the curvature of the layer. All layers are ilat
{CUKV=1) with the eszception of the E Jdetectors [CUuRV = 2 or
CURV=3, first sucrface couvex Of ccncave 45 seen from the A

enad of the HED).,

The pnext part of the takble lists infcrmatica regarding

the enerqgy that can ue measured swith each detector. The
rirst coiuama gives the nusbes cf  4aits, or channels,
available in which pulse data can be stored, All detectors
have the same nunber of channels, 4346, Bach detector,

- however, has 1ts ovwn upper energy limit that it can measure.

Ihis maximua detectaftle euerqy is called the Full Scale eV
vaiue. These apre given 1in coluawns 3 and 5. The offsets 1in
columns 2 and 4 represent zero pcints, i.e.,, enerqgy values
when no energy has Deen deposited 14 the detector. The
offsets are given for poth low and hnigh gaiu. Gaikh
effectively seirves as a scale Ifactor which <changes the
maximu® enerqy prescated as iaput t¢ the amalog-to-digital
converter, The ilast coluann lists the mode and the detector.
The ampersand [o) indicates that tae entry Lis used fox

penetrating and B stcppinyg eventse.

The third part of the table lists the coefficients and
the sum to be used to deterziae slaat thieshcld, These
thresholds, discussed in Appendix A of Vciume 1, are
eiectronic sSumaing technigues to eliasinate scae range of
events or pdcxground codais,

The 148t section ilusts tyrpes 0i pacticlus beiny danalyceu
along with their atcalc niaimker d4and atcElc weljnt, lhese
data aleoaqg with axl other data in the tunle Serve as 1nput

Lo the L33TY proyLaa.

[\
[\S]



These detector Jdescription files 4dLe Llocated iu datasets

oa the 200 11,70, 1he Lilie naases for the peactratiung ugaes
are [ 290,100 JICUELL, LED aln. [ 290, 1WeJLICRETIII.DET, AL dle

Sn0WL ALove ia Tapics & aud 7.

Ine two= aud three=dimeansicnal stepping avue UeteCtor
description fllies whiCh Wweire used 11 the Redudes WOLK are
shown in Appendix U with the TESITA/ECAGEN docaa2ntatioci,

Cf SHNSRGY/CHANBEL AdU FSHEV

— - —

To detcimine the &£54¥eV, 1t 1s Lecessary toC Kuow the
eleldy that coriespcids tce the pcimt c¢f penetration thicugn
the detector for a ¢lven particle species, Ihe prograna
i6S5{l qgenerates the euerygy doposited 1a each detector, iu

chaunel Quits, gaven au initial eneigy.

ihe detector description «can change the chauuel units
output oI TeSTE to  eneigy d40LTs  cutput Dy =jdating the
englqy per channel tc 1,0, Since

-
K

[#7]

Y2V = ZEZ/chana2i * 43¢
for all LSkE-3 cases, all FS¥evV 1n the detector description
are then egual to 4%, H=xt, IESIM is ©1n aad the detector
peuetration point L& iocated frca the jok griudcout, ILhe
detector descriptecis Used for the ISLE-3 HETs, alonyg with
the T2SE4 output 412 glv=iL 1o Aprerdix D Apgendix ¢ of
Volume ' gyives a guide for dse of tha PDE V1,70 programs.
1a€ en2rqgy OLf poedetldtion s Dot lcceated preciseiy 1f a dead
Layel is  poesent oo Lhe eiiting side of the detectol. A
LiLsL w6Tidate 13 ace diad, 4iciy wlih the estidated Chanass
SadpPCint luocatliun, Tz ¢n2l4y £<i Chabuei 1s ciiciliateu:
L/Chaubes T eu=iLqy 9 1&tector Celetiativdi/chatnedl oL
calpciat
Phen

voded = ddvo F oQuel jysCadliica

19
Ly



Hecall that section 2.1 lists pdtiix progiasm Leguests

while Appeadix A shows yraphical wndgcint determinations for

the € detector Stcppiiyg <xaBpiec, Appendlix © couLtalns
tuforaation for the & and B dotector relcQrLeaces., See

Appendlix I Lor ai exXdapic of how te derive the FSadeV eneigy

Qusiiiy TESLA,

3edeV DEAU LAYLEx SNWEEGLES

the procedures used to determine the EET udead layer
regions are descrired pelow,

The iginal thickness anj £pacCings deteCtor desCLiptlion
tiles given iua faole o for HET I and Taole 7 For dEL Li wele
us2d as loput  to LZ5TA, The eneiqgy increacut LOor vaLyinyg
tncident parLticie @Deiyy  Was ¢ percent and 4il cther LLsTA
defaudt values weld used, Juder these circuastances the
output of TUSTA contaius TRACR data for the porpendicular

entry palfticle and the maxiaum angle eatry partlcie. DBUXGLN

oL BXGWEW (see 3ection 3, 3) is cthen cun  on that isACh
cutput for the stcepiiung particle sode, EULGEd  and BAGALW

diC egdivaleLt f£or stoppiny wodes. All BOXGEN dufaults wele
dsed Wibth uox spreal factors set to cae, EoKu iy iaudicates
with sStals the rpefecence detectcr chdiuhel nuauers which

roclude dead laveis,

The eunelqy rCalge selected tor the dedu layer «ould start

the perpendicudlal track esnercgy of the f£irsg  starlred
chanuel numoer, The gauje wOudld €nd  wilth th2 maxlwaidly
inCiliacd Qunerygy OL the 145t Stalled Codiledl Ddudiel.

Ihe Lasle l€ad Zay=i LeJiovnsd have feen tadauded To Lihtlteygel

Valdes d4d die  sul@Edliaed Jeios 1L Jectivin 4. afpekdax E
Linty Buaidoa  Oudtput iith  the dead  Layec selectiol
LaaUstiabed, Ihe LiaCKCe Inhilcatews Lae lliits sSeiected 1Ln

24Ch Casa,



30XGER outpur Jives the lcwest enerlyy fLor the transition
{n = 1) ====> 1
for stoppiing wgodes 14 tie fFelpehalcl.arl entry data TRACK.
1t gives the largest possible e€pegdy ocecdrbciny in that
cnanfiel in the waxiaaily ilnciluped data THACK, [he iocation

1

layers Lelative to the actectci  £aces 1s shown

Y

3.3 GENERAVING kEsEUNSD MODES

gnce parasetelr vaélues for F35deV and CPF3ELS bave Lwen
decided apon for the current calibiatica i1feration, resgonse

gode taple generatior cun pe done,

The necessarly sStefs 13 thils rprccess dLe descLiuved Lelow.
Progqrans that are referenced are listed with theirp locations
in appendix 3 of Vciuwe |1, The locatica <¢f tne progrlamns
TESTH and BXGWEw is given in Appendix 7 of Voiune Z o©oi the
pocument, Use of the pLoyrans is deacastrated in Apgendaix C

0f Vcldme 1,

First, tone exlstiag desciiptlon GelLeCtol 2atidsets on the
gbe V11,70 ace edited to change auy detectol pdrawetess for
wilch wogifications are desired €. ge, detector ofisets,

FSileV, thleokhess, €bCa)e

Then, the prograa TEST4 is executed. TE0Td produces a
Ltdbie Of ragye VvolsSds euLi4gy  thicugh tne Jdetector stacs L[oL
VaiiOuws palfticies  aud incildent €asrpjies. The ustector
description refecenced davove serfves &s lapdt to [E2sId o A
2o Viys72  dutaset 13 toe  odtpgat, A 4 pudceldt  €uglgy
LLCLem2ut Lo uuviaected to  yisld the Jdeslied < pelcedt
ACCULacy {as Lladsticteu 1ia Appeadix O ¢l oVoidazm 1), Tiosa
QULOEAtICUIlY V4LEpPUlSs The  GulClutiy LaltoLs  rulu thu  ¥OF

/70 Jatasaet,

3]
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vext, the progias BAGNEW 1s executed, The IESTH output

dataset wionyg with ipforwmaticn acout tihe palticle, gaih, and
mode (pehietidatiag <L two= OL three-diaeusiondi SLOPELLg

region of the tiuack) sServes as 1aput for edch cdase regyulred,
This cieatcs 4 P22 ViI/70 outgut dataset that is sduseguehtliy
cdited oy the user, BXSHEW dss81gas Chauuel valaes alopy the

track for all detectors ipvecived 1a a particular used

reqaest. it 4lso a:z3oclates an eneigy with each "referLciuce
detector channel ramuar,.¥ {For stopping aoaes, the

reference detector is Lhe detectcor iu  4hich the pagticle

S5L0pPPed, For penetiatiaug mcdes, the reference detector is
the sum C  Stack.) The tracks gqencruated oy BXGNiw fLofL

penetrating wodes have Lot Lecsn used 1a  the dctual tublies;
ratbher, the track dé=2finiticns have gyeen suppiied by oSFC

scientists,

The ELGNEW output file 1s then edited for mode name, gode

start and stop refecceuce detector <Channel iiwles anu, i

necessary, yecaetry factor. Note that the yecwerry factor
nust pe douniedqa for ti=directicnal mcdes. 1f instaliing or

re=instaliiny {[see Sectiou 3.4), the track defioltiticns must
ve calted, ii the =diting, no lines may be adued to oc
gelzted froam the exisiuving EXGHNI& oudtput dataset (See

appelidix C i vVoluaue 1),

Next, DXGHNEW 13 Lu-eXiecuted. Luilinj this execution the
tape=write optioan is:z enacled (aod tke cCcredte output file
optichn is ulsaoled). BAGNEW taxes the eulted resgouse tile,
WLLTCS 1t to tape with Ouae tage rile ygenerated for edch

Le5P0LSE, This L
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bR SeLYesS  ag laput  ©e the  La3LlALC anag

CVALAY pPLOGCdws [Se€ Sectlon 3-4).

Juacle S Lhods taz daodiw L2,d€500 O Juda€edle =Cue
Leplescitabtive wodes, lawle 5 Shows d L7ZLiCadl ZacuwEW OuLtput
Sile Witd WCiLlUihndg dCTed, lhe sStbzegdent Tagd yenSLdtlch
Step 1 shuwid ln Laf42 1.



Taple 8 Typical BXGNEw TRACK Reguest

gggg%gée ggﬁ:— | BXGNEW Track Regquest

name mpemonic

HEL4 IA2 pjgtoppiaq, 2=-3diuwensional, high gain
IA3 gg%g%ppinq, 3-dimensional, high gain
1B2 S%%E?pping, 2-dimensional, hiyh gain
IL3 gggz?pping, 3-dimensionalil, low gain

PROTOXN IAZ 'gzﬁs?ppinq, 2-dimensional, high gain
IA3 éggfgppinq, 3=dimensional, high gain
133 gggggppjnq, 3-dimensional, high gain

ALPHA isd gggfgetratinq, 3-dimensional, bkigh gain
IP%Z gggfﬁetratinq, 3-dimensional, high gain

- ILPY giggﬁetratinq, 3-dimensional, high gain
Iz B-penetrating, 3-diwmensional, low gain
IIPA ggéééetxating, 3-digensional, low gain
Ii2s B-penetrating, 3-dimensional, ilow gain
HET=2
*¥FnotowkE For <s-Jimepnsionul STICPPING modes in VOYAGEER,

teguest a 1 or O dimension. EXGuEWw defaults
to tke 'sum ¢f channeli! reference technigue
which 1s used £y the ISEE 2-dimeusional nodes.

Normally, BXGNEW is ruu acceptiny all defaults

and specifying pox sgpread factors of 1 for
penetratiag uwodes.,
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Table 9.

BXGNEW Output File with Editing Notes
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BXGNEW Output for Tape

Table 10.
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Tapie V1 llsts 2xX1sting ISEE-: penetratioy Lesponse
podes, with the editing required frcecm the first esecuticn of
BAGHEW (i.G., Withciat the tape-wIite goption).,

If more thnuan oue Lasponse meide talle 1s uefined aionyg one

particle tracas, BACoka 13 €xecuted cuce tor each aode in
eXactly the sauae Ad¥ s The chanpnel Lligits  woualid then

t
detoernmine what pait o the tracik 18 asso¢lidated with tue
3

file's aode game, tor example, f[rc¢g tne ddata inu Tavle 9,
the mode Iv f£or particie ALPHA is focrmed. It 13 assocldted
with the sum C chantei liwmits 8 to Zd,. The lower enLergy

feglion 13 4.LsSO piut iito another @mcde taple, the IPE tarie,
whiich is sunm C chaaneis 22 tc 38. 1Iwc sepalate sets of data
aie reguired, howevoer, differiny caly 4in their channel

Llialits (and, in this case, gecmerry factors).

TESTA /B80XGEY Wi dsed [see Appelulx B) L0 yehefate
response modes for two= aad three-dimensional sStopping
particles . The I5aCK deficiticnos in  those CALALUG.LATA

moaes werLe dgehterared fiom prcgras LUXGEN.

[}
(]



Taole 11 fditing bhequired for BAGWEW Fenetrating

dode Cutput Files

iotw: L0 produce the table
Te} TESIY &Ls Lun with a 2% enerygy Lncremeut aund

Uil
41l cther defaults

2¢) DXGHEWR L1 run with ail defaulits anu box spreaa

3.) detector aocdels [200,100 JICEEII.DZT and
{200,100 1ICHEETII.CEL are used for uni- anu bi-
directional penctrating aodes

{see Tapvles € aad 7 )

4.) only edicing fcr EET I is yilven, silhCe only those
afe ccnsldered vaild at the time of taois

resgorses

Woltirgg

5¢) 40O A-sflue Cuespolses are consiuered useiul at this tiasc,

anud these Laidkers are also coitte.d.

Lo



Particle mode BCXGEN Edited Chapnel  Edited Geometry

mcde mode limicts limits doupbled
neme Dale BOXGEN
Alpha Ip _IL3L _IE_L 8 57 8 28 {eS. .
» 0876
IrB _iL3L _IFEL 8 57 29 338 nc
iPd _1B3d _iprHH 34 268 34 102 €S )
.6876
1PY _ 1834 _1EYH 34 268 103 138  no
Proton 12l 1834 _IPHH 10 68 10 28 Yes ]
06876
IPY _I1833d IEYH 10 68 42 50 nc

3z



~

3.4 INSTALLATIOY OF IHE KELSPCNSE MOLES IKIO THE CALIBRATLON
DALASET

Once the respouse natrices ftave reen generated by BAGNEW,
they may be instailed, re-installed, or cverlayeu. These

terms mecan the ftclliowiag:

. tern Beaning
Inscall entcer a new Lesfcuse mode iato the
CATALUG.DATA dataset. Io accompliish this,

the program INSTALC is executed,

Re-install if tlke track channei definiticns need to be
changed, the entire lastall process must te

ZI3dalna.

Overlay if the  track chanael definiticn is
satisfactory, but new enerqgies and gecmetry
factcrs are teing tested, the prcgram OVELAY

is esxecured,

The 3XGNEW ygcnerated data are includ=2d 1in the
CATALOG,DATA dataset by the gprogiamgs INSTALC or OVELAY.
Tapble 12 Llists the ISEL~3 Jdata types and theii associated
mode name mnemoulcs which dre currentiy defined oy INSTALC,
This taple neads to dDe updated as other wWHEM@MOuULIC Lalies dalLe
adugd, Particle acde names 2are selected frow this 1list
accorcing to the arpropriate data type [i.2., event type).
Feretrating node namées aust have a 'YE!' after the HET 1 or IX
ietters pecause the f[roygrdam FLUXELCI [see Secticu 4) eXpects

the ¢ ohardacter o refelr Tto 4 penetrLating zode.

when LH50ALC 1s eaecuated, the ELCXCHEY resgonse @mGde ldile
BUst Batch the applLofcLidate adxe 1a Tacie V2,

dhen OVAILAL L3 eiecdted, tiae CDACNIW Cespcnse Iode nhame
wlost watch one of the existing CATALCS,O0ATA particie catiiog

entries for tne specific particie oeing upuated, The

(V)
(9%}
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reference detector channel 1lismits fthe second columa 1in
Tables 9 and 10) must match c¢r be withia the current tatile

limits.

An udditionali restriction should te noted. The particie
cataiog in the CATALUGG.DATA dGdatasec [which <contains a
summary listing of tae respcase podes in the wmain CATALCG
for each particle) kas space for cnly 24 response modes ror
each kind of particle, All overfliow entries are classified
as ALPHA particles. For ISEE all penetrating modes toc
alpha particles are classified under rarticie type ALPHA,

In deciding whetber the particle ti;e is ALPHA or Hed,
both INSTALC anud OVRIAY have an input parameter icgical flag
which the user sets to TRUE or FALSE, depending on the
BXGNEW data being used. B{GNEW outruts Hed4- for all alpha
particle responses, 1f the resconse bDeling added or chaanged
is the Hed particle type, that parameter should cve flagged
false, if the resgouse is an ALEHA pacticle type, that

logical parameter shculd ke flagged trues

Sources for the programs and JCL reyuired to execute
INSTALC and OVRL2AY are located in the aataset
SB#IC,LISTHS32, SOURCE in the menbers:

OVELAY CVLLAY progranm sougcce code
INSTALC IMSTALC prograd scurce code
RNOVRLAY JCL foir OVBLAY
I85C JCL for INSIALT

In practice, the BIAGHEW tapes are generated oL tiae
Laboratory for iudign Ineryy Astrophysics P3P V1,70, while the
INSTALC/OVRLAY programs dare executed on the SacC IEBX 3081,
After the <twapes are placed in SACC, IHSIALC or UVRLAY 1is
executed into 4 Lacexup copy of the current CATALOG.,LATA

Jataset, Then, the new entries are listed to verify the

(V%)
N



backuap copvye. Weit, tiae currLcat catalecy 1s archived apa the
tackup version 1is raraimed. Finally, it is veriied that the
packup 1s in permdaent storage acd a4 tape <copy has teen

sade.,

3abe ALPHA 2PAxiIlLua A SPCANSE MODZ GLCHMEIRY rACTUER
CCRRECTLICN

One other step was done in fipaelizing the CATALCG.LCATA
responsce mode tapies, A correctica for nuclear interactioan
processes was 4dpplled to the gecretiy factors of all uani-
and gi-directional fpedetrating alrha mode response taules.

These geometry ftactocis were all divided by the factor 1.1z .

The prugras #CLGuCA, which is lecateu in the
LiSTHS2.SUUKCE datiasét, was used to acccaplish the changes.
It is uézd as a foregrousnd executing <CLIST contrciiea
utility in which the user inpdts the particle and mode tc se
updated, aud the ccrrection factck, {The program has the
caparility of «c¢hanging 1adividual gecumetiy eatLles, or

SeJRents oL geca2try Luactois,)

3e4.2 LOCATING AND LISLING INFCREATICHN ABOULT ITHb RESECNSE
#UDBES LN THE CATALGG.LATA LATASET

Foregrouand and backgrouand executiay capabilities exist
for listing respcnse mode entilcs, They <¢da alsc oe
plotted, The dataset 38#IC,LI5IHS2,S5J00RCE coutiius sources
and JCL Zor those Jols. Backgiound listing auady/oc piotting

JCL nn  the L8d 3041 coupiaters 1z 1in  the kcamber RUKILZV,

Foregrodad listing Of rLCesponse wedes ca. the Ipy  S0s

coumputers Cdil se dcrne Gy executlug
SeRilC. LIB,CLLLL (anSECUsd), I1he Betcer LSLRsisE contains

scme  iunformacioa uccat  the listirg aud plotctlay opticas,.
4 -

lhe reader 1s 4gdin Lefecied to Apperndis 8 in Veoldme V fOor a

SWIHALY O I2anvallt [COYLais.



1f it 1s onecessdry to change specified words in  the
CATALOG,.DATA datuaset, the FRfager FURMATIS in
SBRIC,L1I5THS2, SUURCE 13 availarle for help in locating those
CATALCG SYURASE words, FCEMAIS i1s wost easily used 1n
ccnjunction with .a bexadecimal CAl4ICG DUHE to Llocate the
corcrect satellitae, detector record, particle cataloy, and
response wode, The lisctlng PLogLam acove gives the cataioy
record numbers containing thke respcerse mcdes put not  tne
particle catuloy sunmary entry record and stact word., A
foreqround executing utiiity called L[LRFIX (which 1lists and
changes words of data) can Le used, in iicu of a hex duap,
to locate data, but tnlis prccess is very tedious. Extrene
care @must se exercised if DIRFIY 1is used aad cnly the

cognizant progyrawmmer should carry cut the changes,
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IEE FLULPLGI EEUGRAN

Cnce Cesponse d0des have peen put inato  the CATALOG.LATA
dataset, the FLUXPL{L program is used Lo generate sulmalles
of fluxes within <erecdy sabtregions <L the response  mode
tavles, The resultiry fluxes shculd ce compared aud checked
tor self-cousistency. For e€xamgpie, A=stopping and B
stopping flux valdes shouid agree for reglcons where pariticilie
euergles ovecslap, A second self=cconsistency critericn 1is
‘the ccaparison of the alpha particle tracks for nigh aud iow
gain settings, ‘The [iuxes calculated for overliagpinyg ensrgy
reqgions alonqg these tracks should agree within experimental
error. Finally, the 8T I and HET II telescopes esssatialiy
have the same desiga, Thelr fluzx values are expected to

agree to better <than 104 neglecting anisctropies 1n  the

fiux,
4.1 UFFSEL DETESMINAIZON

Vffsets are determiued torL the detectuls DY  uemandiny

flux coasisteacy vetween the low aaa  aljh jain algna

particles, between HEls, aad with the protcn datd. Initiad
vffsets for the Sum ( detectors dare set tc Zero, Spectral

fiux plots are made c¢f data which refliect the 2ero ofisets,
il an iterative fashion the offset paraweter 1s Lncreased ol
decreased in Such 4 wday as to enhdauce the atove self-

consistency,

Taples 13 aud 14 shuw data <arbd 1agy4T Lor fLuXbLui dilg

the filoul Oudbtpudt ootiracde ficts  CdlL be  eiflerl cohputel
JeiL.eiatad O hang  dfawhL LIc@m  the Liiai outpdt, Enerygy

SUbLedgions Ol 3485 wiathin iodividudlr rCesponss wodes ale

sunaarized, I selecting these EFINS £CL 5tOppiiij pacLticic



aodes, caca dead  layer energy  Lange must be  completely
surrounded LDy the «erL2rc4y range of the desired S[IK which is
gear it, Fiquie 3 i3s3 4 plot ¢f the riux data listed in
Tawle V4  for the pecetrating wmodes iandicated ia  Tablie 13,
Flgures © throuya 4 show plots «c¢f fidxes Z£for other tine
periods. Table 15 1ists the FLUKELJT progLam tiwe inpuk
which generated the data piotted ia Fiygyules © througd d.

The datda are contdained 1in the tcck ISEE=3 CALIBRATIGN: L4,

The JCL to can FLUXELCT is found ia
SB#LC.LIBLCHTL {(FLUXELOT) . A data deck ilse that of Tawie 13

must be appended tc the JCL.

A Jgs3er guide for FLUXELCI can be touna in

Sb#1C.USERGIDE,TEXT{FLUXELOUT).,



Table 13.

FLUXPLOT Card Input
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Table 13. FLUXPLOT Card Input

(2 of 2)
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Table 14. FLUXPLOT Output (2 of 2)

£.35- 1C.EBL MEV PRATAN 5 130 1.0128E 02  $u0345, 4,5178E-0F .J150E-06
18 Bl 1 €537 MEV-BAGTOM- - § 72 S.A006F Dk - 500345, 1. EELAE-RE 2,2177E-06
1€,77- "E.C5 MEV PPATCH s 137 ALASIE )1 S003I4S. 1.44G7F-0F L.4284E-3¢
SO IEETIE SEGTAEY CEROTON —P s - 1A% UIO118% 02 C CHTEAIHLT 3E T Ar—0E 1302260
2§.37- 4Z.27 MEV penTop 5 150 1.3565E 22 5JJ345. Z+1CLEE-CE  147458E-06
7€ 37- 47.27 MEV OROTCN 7 200 L3261 12 354630, Z.E04TE-0F (.7S74E=06
£2.427- S4,72 MEV PROTON S £9 6,1734F 0L  5JU345. G.G146E-GE 1.250BE-06
42.77- £4.77 MEV PROTAN 7 200 1.5177F 02  394630. 3,0S04E-CE 2.+1B52E-06
CELTA=TTO,LCTMEY PROTRST 7 UG 1 ANTICVR -ATAATOTOTIELLIFACL 2.6210E-06
T€,62- 84,€7 MFV PRNTCN 1) 105 1.2843E 02 305163, S.05145-0% 4.GLE7E-00
1Z€,63-154,32 MEV PROTICN (0 1425 84847%6E )2  305163. S.GS2EE-CC  2.6474E-06
1£4 . 33-174,24 MEV OFOTEN.. 10 - 1036 6137602 305163+  1.C(GGE=0a 3.Ll277E-06
174.54-732,80 %5V ORCTCN 19 1586 9.16065 02  JI5163. 1.OELZE-CZ 2,7457L~06
207.00-216, 76 ¥FV DRATENR U9 1102 €.5297F 02 305163, 1.2CAE5-04 I €294E-06
Z1G FTE-ZA4TIZY MOV PROTON- 19 TEARL 0648902 AOSLE6F. - | JEI1PE =08 3,3373E-Q6
F41.23-265.25 MFV ORATCN 14 1547 C,1665F a2 335063, 1.C7072-04 Z.7Z08E-06
T66,25=307, 26 MEV PENYEN |4 1547 1,15378 03 305163, L.146EF-04 Z,SS8IE-06
307 .2€~34€,24 MEV OPDTCN 19 D688 1,3732F 03 305063, 1.1952E-C3  Z.3Z78E-Cé€
14€ 1 4054 2.4071F 032 335163, L PEBEE-Ca  2.0239E-ué

s 28-8)F 2] MFEV PROTON
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Table

/7 LEIXEC

FLUXELOT,

REG=800K

15 FLUXBIOT Program Tize Iaput for ISEE-3

/7¥43678901234507890 1254507650 1234567890 12345678901234567890123456789

/7/FLUXPLOT.CARLS DD #,DCB=BLKSIZE=&00

TFT I

S ISEE=3 999:00:00:00 0 096 ITTF FFT
SI 78/3 1,24 06:00:00 79,02/03 00:00:00
SE 78/11,29 06:00:00 78,112,038 00:00:00
SE 78/12/11 06:00:00 79,01/17 00:00:00Q
\§>SE 79,01,21 06:00:00 79,01/27 00:00:00
\. SE 79,01,/30 00:00:00 79,01/31 00:00:00
N
™ // EXEC FLUXPLOT,REG=800K

//7%456789012345678901234567830123456789012345678301234567890123456789
/7/FLUXPLOT.CARDS DD *,DCB=BLKSIZE=800
* 999:00:00:00 0

S ISEE=3 096 ILF FIT TFr I
5I 79,106,010 DC:00:00 79,12/15 00:00:00Q

SE 78/V1/714 QG:00:200 79,1118 00:00:00

/7 wXEC FLUXELOT,REG=300K

//7%856786901234567890 1234567890 1234567385012345678301234507890123456789
//FLUXPLOT.CARLCS DD #,DCB=BLKSIZE=800

S ISEE~-3 999:00:00:00 0 096 TITF FFT TFT I
S1 80/12/70) 06200:00 81,02/01 00:00:00
// EXEC FLUXELOT,&Es=300K

/745067890 1234507393 1234567890 1234267390 1234567830123456763012345067893
//FLUXELO0T. CARDS LD *,0CB=BLRSIZE=E00
S I5EE=-3 999:00:00:00
ST 0Cz:00:00 32,06,01

0 096
02:00:00

¥y rET LFC I

B2/04/901
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Figure 5. ISEE-3 Fluxes for the Period November 24, 1978 to
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ISEE-3
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Figure 6.
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4,3  ISEE=3  MET RESECNSE  H4CDE ANFGRMATIGN  SUMMARY
(ERQICNS, HEY (ALRHA) )

This section summparizes exiscing ISEE-3 resgonse modes
for proton and alpha particles along Wwitih their associated
event types and enerqyy UrLanges. Cecad layer ranges a4ace
enumerated as are the overlapring enecgy regions awmong the

various two- and three- dimensicnal modes,

4.3.) ALPdA

- Event
Descriptior Mode Energy Eaage iype
HEI-1! 3~PARAM 4LOWw GAIN DB-FEN iP 101,230 2400,201 11
HET=) 3-PARAM LUW GAIN B-PEn IPB 80,524 101,230 LR
HET-1 3=PARAH HIsH SAIN B-FEN ipH 129,579 2400,201 10
HET=) 3-PARAI HIGH GAIN B~-PEN ify 96,425 129,57§ 10

HET-2 No calibrated responses e€xist for penetrating modes

4.3,4 HES

fioi=-1  Z-PARAN hiuH GALN A-3ICP 1A2 4,350 . 598 5
HET=1  3-Paxadd  disn SAIN  A~-SICPE Ia3 6,330 58. 553 5
dET=-1 <=PAxA4 HIsd sAIN B-STOP IE2 20,238 2%.5038 7
HET-1V  3=-PARAd ilicd said B-31CP I33 29, 142 70,944 7
HET=2 3=-PAkAd  dIcd SAId  A-3I1CE IIA3 6,438 58,750 12
aki~2 2=-PARAY JIGH SALN A-S1CE IIAZ 4,362 6,049 12
HET=. 2-DABLL  HIGH S4als D-510F 1132 19,293 29,063 }
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d2T=2

HEL=~2

HET=-2
HET=~1
HET=1

4.3,3

48T -1
HET-
4EL=1
HET=}
HET=~2
HET=-2
HET-2
HET=2
HET=)

HET~

4,3.4 OVERLAPPING MOLES BY

ep0TC

ALBIIA

3~-PARAH
2=PARA#
3-PARAA
Z2=PARAH
3-PARAH

PROTON

2-PARAM
3-PARAN
Z=-PARAYM
3=DARAG
2=PARAH
3=PARAH
Z2=DARAY
3-PARAH
3=PARAH
3~PARAN

HIGH
LOR
LOW
LOW
LGW

HIGH
HIGH
HIGH

HIGU

HIGH
d1GH
HiGH

d41GH

41648
HIGH

N

"4- 43 - 61 6-3 J'&"!

6.47 - 53.30 Hen

20,36= 28.937 Hevw

29,95- 58.35 Hew

29,95~ 73.65 Mcvw
wni HEH

GAIN
GALN
GALN
GAIN
GAIN

GAIN
SAIN
GAIN
Sald
GAIN
GAIN
GALN
GAIN
GAIH

GALN

B=SICE II33
B=-510P 2 > ) I1L2
B=S10P Z > 1 ITL3
B=-SICE 2 > 1 112
B=-s10?2 Z > 1 IL3
A-310P IA2
A-ST1QEF IA3
B=SIQP IR2
B~S10P iE
A-SiGP IIAZ
A-51CE I1A3
B-SIO0F I1B2
B=-Si0P 1133
B-PEN 1Pl
B-PEN IPY

ENEBEGY REGICHN

Ia2,IiAc
IA3,IZIA3
LA3,TIAZ,IE2,ITE2
1A3,IIA3,1E3,I1E3
IE3,1IE3

435

28.708
18,260
28.773
18.348
29,186

4. 432
6.386
20. 360

29.052.

4, 447
6,469
19,443
28,641
121,563
76,0617

70. 308
26,976
704 957
27. 039
70.975

6. 627
58. 356
29.402
70. 675

0,652
58,577
28,967
70,651

2400,200
86,023

16
16

o
10
10



4,36 = 6,60 idev i122,1IAz
20,24= 26,93 dc LA43,1iIA:,1E2,11E2,IL2,11L2
29, 19= 58,506 ey IA3,I1IA:,1E3,1I1E3,1L3,L4L3
29, 19= 58,50 dey iE3,II8z,1IL3,IIL
4,.3.5 DEAD LAYER RAHCSS
These ranges die gulti=-valued ceglioas acd snould not pe splat

i1uto pasts when doing ouin reguests for FLUXELOL,

]
Iy
[
o+
'....
e}
...d
©

flode

IA3

Dead-LayeL~Znergies
21=27
30=-3¢

4u=5¢

gv]
[=¢!
C
3
C

143 ek 2i-z¢
30=34
46-55

IL3 Heg 34=-39 B-Stogpping
4g=oU

0d =74

33=-3¢

=}
to
Lo
1)
=
@]
7
C
=

SERET

pU=Tu

..
m
(V%)
.
&
[N
£
i
[
o

4u=53

0d /0

£
[Xq]



Hode
IIA3

ILA3

IIL3

11B3

Particle
PREOTON

Hed

Hed

Het

Dead-Layer-Energies

21=2¢
30-3¢
44=5¢

21-2¢€
30=-3¢
46-5¢

34-38
48=53
60-7C

33-3¢
48=53
5339=7¢C

34-3€
43-53
60~-7C

B-Stogpping
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4.4 ISEE-3 HET  HESPONSE  HMCDE INFORMATICN  SUMHMARY
{CONIINUED)

Stopping modes fer elements wWwith atcmic onumber greater
than 2 are 1listed in tiais secticn. responses for HE3,
beuterocsn, and Electron particle types are also 1included
kere.

b.4,) AL27

Descriptior Hode Enerdy
HET=) Z-DARAHY, LOW GAIN A=3IQB Z > 2 Iaz 11,025
HET=-1 3-PARAY LOW GAIN A-3IGP 2 > 2 IA3 16. 349
HET-1 3-PARAM LOW GAIN B-S3i0P 2 > 1 IB3 81.027
HEY=-2 3-PARAY LCW GAIN A-SIQP 2 2> 2 IIA3 16.948
EET=2 2~-PALRAu LuUWw GAIN A-SICP Z > 2 IIA2 11.070
HET-Z 3-PARAHY LOw GAIN B-STIQEF Z > 1 1133 T4.850
Yoty 2 AR36
HET-1 2-PARAH  LOW GAIN A-5[02 2 > 2 IA2 13.106
JET=-1 3-PABA{d LOW GALN A-SIGE 4 > 2 IA3 <V.233
d8T-1 3-PARAY LOW SAI§ B-SIQP Z > | 133 35.285
HET=2 3~-PARAY Low GAILN A=-S1CP 4 > 2 IIA3 20¢ 355
HET=2 2=PARAM LCWH SAId A=-SICE 4 > 2 1IAZ 13. 161
HET-2 3-PAK&m LUW  GSalny B=SICE 2 > 1 I33 97.037

2 -
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Ratge
17.897
165. 891
202. 617
16 6. 545
17. 567
202. 640

21. 539
204,982
2514295
205.802

21.668
251,084

Event
Type

13
13
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13
13
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Betde 3

HET =)
LEY-1
HET=1
HET=2
HET=2
HET=2

HET-1
HET~1
HET~1
HET~2
HET-2
HET=-2

HET =1
HET=1
HEZ=1
HEL -1
HET=2
HET=2
HEL=2
4ET=2

BLY

2-PARAH
3-PARAN
3-PARAJ
2=PARAYN
3=PARAH
3~PARAH

2-PARAH
3-PARAYH
3-PARAYH
3-PakaAl
Z—=PARAA
3=-PARAY

CA40

2=-PARAH
3~PARAY
2=-PARAH
3-PARAHN
Z=-2?ARAH
S=PARAM
2=P2AuAH

3=-PARAY

LOw
LUw
LOW
LOu
LCW
LOW

LOW
LGH
LOwW
LOW
LOW

LU

GALN
sald
GAILN
GAIN
GALN
GAIN

GAILY
GAIN
GAIN
GA LN
GAIN

GhALis

GAIN
SAIN
SALN
SAIN
GALN
GALN
GAId

GAIN

A-51CP
A=-510p
B=510¢
A-SICP
A-SIGCP
3-5ICE

A-S5ICP
A=SICP
B=S1IgQP
A-Si0P
A=SICP
B=SI0E

A-51IQ0P
A=SICE
B~S1QF
3-510P
A=-STIGE

NOoNOBRON N
vowv v vV
- e NN

[

AV Y Y YA VIRV

BN NN N

£

VERVERVERY.

\/

v v Vv

—

B \° I\

IAZ
IA3
183
IIA2
IIA3
1183

5.514
8763
40. 175
5. 930
8.811
39.608

0. /23
9.999
46.069
10. 054
6. 748
45.413

13.765
21.322
65,391
105. 335
13.824
21,451
65. 1438
103. 794

9. 157
80.939
98. 1906

9.265
81.248
98. 184

104 530
92. 972
112.913
93. 329
10« 555
112. 834

224707

218. 097

97.1701
2674637
LZe Ba4 Y
2184973
97. 430
267. 453

i3
13
16
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i3
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(=X
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4.4,6

HET -1
HEL=1
HET=-1
HET-2
dET=-2
HET=-2

HET-1
HET=1

HET=1

HET=-1
HET=2
HET=-2
dET=2
HET =2

HET -1
HdET= 1
HEZ=
dET=1
HLT=2
HET=2
HET=«

T - 7
4™ o

CR52

Z=-PARAN
3=-PARAH
3-PARAY
2-PARAY
3-PARAX
3=-PARAHM

Ci2

2-PARAH
3-PARAM _
2-PARAH
3-PARAH
2-PARAM
3-PARAH
2-PARAH
3-PARAH

DEUTRON

Z=PARAN
3-PARAY
<=PAKAN
3=PARAU
=P ARAL
3=PARAH
S=PARAl

S=PARAH

LOW
L0OW
LO#W
LOw
LOwW
LOW

LOW
Lo
LOW
Lo
LOW
LO#u
LGCu
LOW

H
H

H

HiGH
HIGH
HIGH
HIGH
HIGH

[ ]
[ ¥
[« R ]

;

i
4
o

GAIN
GAIN
GAIH
GAIN
GAIN
GAIN

GAIN
GAIN
GAIN
GALN
GAIN
GAIN
SAIN
GAIN

GAIN
GAIN
SGAIN
sAld
ALY
GAIN
SATIA

SALU

A=-510P
A-SICE
B~SIQE
A=-3T0F
A-S51G8
B=-Si0P

A=510PF
A-SIGCE
B=S1Q0P
B-SIQ0P
A-510F
A-SIQOP
B-S10F
3-510P

i
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1
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Y Y AV Y]

AV

- NN = NN

IA2
IA3
I33

IIA2
IIA3

1183

IA2
IA3
1382
i33
I1a2
IIA3

IiB2

2183

13,901
21.893

111. 241

13.963
22,030

109.600

7.622
11.647
33,7493
53.735

7.851
11.712
33.671
53.028

2.926
5,255
13,731
19,094
2,530
4,305
13,108

ly,uly

23. 361
231. 470
2844 532

23.506
232. 4006
284,412

12. 330
108. 826
49,940
132. 296
12. 390
109. 246
45,806
132,222

4. 401
39.531
19,943
47,920
4,433
35,741
19,6306
47,895
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Bty JU

HET=-1
HET=1
HET~1
HET=1
HET~2
HET=-2
dET-2
HET=-2

qiul‘

HET-1
HET=1
HET=1
HET=-2
HET-2

HeT-2

HET-1

FESH

2-PARAN
3=-PARAY
2=PARAH
3=-PARAH
2=PARAH
3=-PARAA -
2=-PARAH
3=-PARAHN

F19

2=-PARAN
3-PARAHA
3-PARAY
3-PARAH
<=PARANA
3~PARAM

2=-2ARAN

BiGE GAIN
AIGH GAIN

LOW
LOW
LOW
LOW
LO¥
LOW
LOW
LOW

LOw
LOW
LOW
LGW
LOW

LOW

GAIN
GAIN
GAIH
GALN
GAIN
SALN
GAIN
GALN

GAIN
GALN
GAIN
galu
GALN
SAIN

HIGH GALN

A-SI1QP
A-S1GFE

A-S5102
A=-SICE
B-S10F
B=SiOP
A-SICP
A=-51QP
B=SiQF
E-SIGCE

A-S5TI0P
A-S1ICP
B=3ICE
A-31ICP
A-51QP
B-5108

A-31GCF
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&N NN R NN
AV R VA VA V)

[ 28]

NN
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vV
- NN
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- e NN

[ (TP I V)

38

IAZ
IA3
182
IB3
1IiA2
1IA3
I1B2
i1I33

IAZ
1A3
183
IIA3

[
b4 Hl
w
[GVEE N

0,220
0.220

14.375
22.7u45
72.017
116.6178
14.439
224888
71.745
114,951

$.252
13. 934
65. 430
14,014
Y. 209
64, 452

5.127

2,000
2.000

24. 286
2434 531
108, 1638
299.633

24,437
244,522
107,858
299.538

14,790
133, 000
162,037
133.517

14, 874
161, S46

7.802
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HET =1
HET= 1
HET= 1
HET=2
HET=-Z
HET=2
HET=2

HET=2

G4.4,13

HET-1
HET=1

HET=1

4,d, 14

RET-2
HET=-2

HET -2

4."‘4’ ‘5

Hay -1
HET~1
HEL=1
4ET-1
dET=2

HET -2

3=-PARAH
2=PARAY
3=-PARAY
2=PARAM
J=-PARAY
2=PARAH
3=2A2A4
3=PARAH

LI6

2=DARAH
3~-PARAA

HIGH
HIGH
HIGH
B1GH
HIGH
HIGH
HIGE
LOW

LOw
Luw

3-PARAH - LOW

LI7

3-PARAH
2—-DPARAHN
3=-PARAH

MG24

Z=2ARAd
3=PAKkADb
Z2=pAaltAl
3=PARA
3=PARAH
Z=PABAY

LOW
LOW
LOW

LOW
LCH
LUA
LOn
LOW

LO¥

GAIN
GAIHN
GAIN
GAIN
SAIN
GAId
GAIN
GAILH

GAIN
GAIN
GAIN

GAIN
SAILN
GAIN

SAIN

AL

GALN
GALN

GAIN

A=5T0P
B=SICT
B=-ST10P
A-STIQE
A=S10P
B-SICP
B=SIGF
B=SIQE

A-3TOP Z > 2
- v

A-SIGE
B~510P

A-510P
A-SIGE
B-S10P

P

'

i 21

Z
pA
Z

B N

[ 5]

N/

VARV VY

v v

2
2
1

[

- s

e

IA3
182
I83
I11A2
IIA3
I132
IIB3
IIL3

IA2
IA3
IB3

IIA3
IIA2
1133

7.471
23,728
34,123

5. 145
7.543
22.623
33.€39
33.727

5.438
8.024
36.567

7.375
4.5875
33.060

10502
To.541
45,537
73. 163
16.077
10. 546

68« b8
34,580
83,217
7.882
68,3909
34,0506
834172
83.208

8+ 372
734 567
89,223

07« 711
7.793
81. 745

17.557
e 1. 877
i3.526
157,683
162513
17. 6o

12
12
14
14
16

13

13
16

«o o o

(X

13



HET -2
HET-2

4‘“" '6

HET-1
HET=-1
RET=1
HET=-2
HET=-2
HET=2

4.4,17

HET-1
HET=-1
H8T=1
HET=1
HET=-Z
JIET~-2

HET=2 -

HET=-2

44,18

HET-1
HET-1
HET=1
HET=2

3-PARAN
2-PARAH

NA23

2-PARAN
3=-PARAH
3-PARARK
2=PARAN
3=-PARAN
3~-PARAH

2=-PARAYU
3~PARAH
2-PARAH
3-PARAH
2=-PARAY
3-PARAHM
2=-PARAY
3-PARAH

HI53

2-PARAY
3=PARAN
3-PARAH
2=PARAY

LOW
LOW

LO¥
LOd
LOw
LCh
LOW
LOW

LOwW
LGCH
LOW
LOW
LOW
LOW
LOUu
LOW

LOW
LUW
LOW

LUkn

GAIN

GAIN

GAIN
GAIN
GAIN
GAIN
GALN
GAIN

GAIN
AIN
GALN
GAIN
GALN
GAIY
GAIN
GALN

SALIN
FALd
GAIN

GAIN

B-SIGP
B-S1I0P

A-SI02
A=-SICE
B=510P
A-S10E
A-510P
B-S1I0P

A=-3102
A~-SICE
B=-3T0P
B-S1I0E
A-STQP
A-510P
B=SiCP
B=Si0F

A-310P
A=3TICE
B-5i0P
A-SI0E

Ird
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NN NN NN
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]
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(VA Ve VAV
- NN = NN
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AV VY
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A AV A" V)
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[ S5 P 5 E A9

— s NN e e b b

I1IB3
1182

IAZ
IA3
IB3
IIAZ

78,021
49.350

10,247
15.521
73.569
10.288
15.610
72.5710

10.081
15. 156
44,822
714543
10,121
15.283
44,059
70.515

15.587
244801
124.310
15,573

197, 534
73. 328

164 485
150. 059
183.088

16« 579
150. 646
182. 933

16. 132
145,755
66. 406
177.701
16. 223
146, 324
66. 254
177.616

25.631
2004 451
3404 833

25,3843
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HET-2
HET-2

4,4,19

HET=-1
HET=1
HET=1
HET-1
dET=-2
HET=-

|#5
[ I o5
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]
o oNoN

]
i

Lwaj

HET-1
- HET=1
HET=1
HET=1
HEL~2
HET=2
HET~2
HET=2

HET-1
HET=-1

3=-PARAH
3-PARAHN

NG

2-PARAN
3-PARAH
2=PARAHM
3=-PARAH
2=PARAH
3-PARAA
2=PARAH
3-PARAH

Z-FARAN
3~-PARAY
2=-PARAH
3-PARAY
2=DARAY
3~PARAH
Z2=-PARAA
3=PARAN

2=-PARAN
3=-PARAH

LOW
LOW

LOH
LOW
LOW
LOW
LOW
0w
LOW
LOW

Lgi
LOW
LOH
LOW
LOW
LW
LOW

LUW

LOW
LOHW

SAIN
@GAIN

GAIN
S3ALN
GAIH
GAIN
GAIN
GAIN
GAIN
GALN

GAIN
GAId
GAIN
SAILN
GALN
GAIN
GALN

GAIN

GALN

FALlN

A-SICP
A=-SIQE
B=STQE
B=-3102
A~-510F
A-5T0P
B=SICE
3-S10F

A=-3SICP
A=SICF
B=-5I0P
B=-S10P
A=S1Q0F
A-S510P
B=-310EF
B-510F

A=-510P
A=S5TCE

[T S S N

NN N R

MO NN
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ta
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(VAR VEEL.VE VEE VAV
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~
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- s NS

to
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A

2

1IA3
1133

IAZ
IA3
1B2
I3
IIAZ
IIA3
1182
1183

IAZ
IA3

24,908

122. 462

8. 468
12. €41
36. 805
58. 625

8.500
12,712
36.672
57.787

9.002
13.50606
35,8639
63. 181

3.097
13. 642
39.495
62,277

11.6387
17.882

261.51¢

320.808

13. 389
118. 807
54,421
144, 543
13.453
119. 266
54,299
144,479

14, 370
1284 205
58. 660
15064 158
T4, 445
128. 762
58. 497
156, 103

184 993
177.020
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HET~-1 2-PARAM LOW GAIN B-S10P Z > | 182 53,849 80, 107
HET-1  3-PARAM LOW GAIN B-SICEP 2 > 1 i33 Bba.276 216415
HET=2 2-PARAY LOW GAIN A=-51ICE Z > 2 iIAZ2 11.735 19. 127
HET=-2 3-PARAHX LOW GAIN A-Si0P 2 > 2 11A3 17.988 177.720
HET-2 2~PARAN LO# GAIN B=-STI0E Z > 1 1132 53.701  79.830
HRET-2 3-PARKAH LOW GAIN B-SIOE > 1 1IB3 85.027 216.291
4.4.22 532
HEl-1 Z2Z2-PARAM LUK GAIN A-SICP 2 > 2 IAZ2 12.466 20. 361
dET=-1 3-PARAM LOW GAIN A-3ICE Z > 2 IA3 19.139 161, 330
HET-1 Z2-PARAM LOW SAIN B=3iCF 2 > 1 182 57.955 86. 292
HET=-1 3-PARAM LOW GAIN B=-3ICP 2 > 1 IB3 92.971 234,220
HET-2 2-PARAH_ LGW GAILN A-STOP 4 > 2 1iA2 12.517  20.481
dET-2 3-PARAM LOW GAIN A-SIOP Z > 2 IIA3 19,253 192. 091
HET-2 3-PARAH LOW GAIN B-SICE Z > 1 1183 91.620 234,118
HET-2 2-PARA# LOW GAIN B=SICE 2 > 1 I11B2 57.742  B6.042
4.4,23  TIuB
HET-1 2-PABAH LOW GAIN A-SI0P ¢ > IA2 13,444 22.433
HET=-1 3-PARAM LOW GAIN A~-S1ICE 4 > 2 IA3 21.039 21%.031
HET=-1 3-PARAM LOW GAIN B=-sI0oP Z > 1 133 105.£17 2o, 8390
Z2=PAKAK LUOW GAIN A=-SIQE Z > 1IA2 13.502 <44 570
iiEl=2 3=-PARA#{ LOW GAIN A=-SICEF 2z > 2 IIA3 21,169 215,912
HET=2 3=-PARAY LOW SAIN B=SIVE 4 > 1183 104.060 2068. 747

13
13
16



HET -1
HET=1
HET=1
HET=2
HET=-2
HET~Z

2=-PARAY
Z~PARAA
3-PARAY
2=PARAH
3~PARAH
3=-PARAA

LOW
LOu
LOW
LO%
LOW
LOW

GAIH
GAIN
GALN
GALN
GAIN
GALN

A-3S10P
A-SICE
B=-31GCF
A=-SICE
A-S5TQF
B=31ICFk

£

| T - B N

\VARR VARV "

-_ NN

\/

s

—

15443
24.575
128. 827
15.514
24.735

125.0z22

25.918
266. 545
328.0650

26. 084
267.639
328. 442
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APPEHNDIL A - HMAIRLX PHOGKAY EMUECINT LETERELINATIUN

Endpoint deteiwination 1s descriied in Sectica <. 0. ). AL
example of the techpigue is illustrated io this appendlX.
Figure 1} 1s the pict of the telescope element Bl channel
{i, ¢+, pulse height) versus the elements 3Ud C4C3CZ channel,
The actual numoer of couats f£cr each channel ace shown 1o
Fiqure 12z, These c<ounts are subked at each channeld to
produce Figure 13 , 4 plot showing a deteialnation ol the
eadpceint channei £<r elemcnts SUH  C4C3C2, {ne matrix
prograim cacd 1npuat tued to generate the endpoint data is

shown im Figures 4 anl 13,

Matrix data for ctier eudpoints is shouwn in the follcwing

pages,
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Figure 12. Data from Mass Line End
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Figure 15. Data from Mass Line End
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APPENDIL B = SIVPDING EAETICIE wWULK = JESEUNSE
DOCUHMENTATICN

The 2 and 3 disensicnal stogpiny particle respobses
(sumEarized above in sections 4.3 Aand  H«4 ) were Raue Wwith
the programs TesfA and BOLGEN JAULCECK versicu: see Volune
1, Appendix €, page 1239 of this Locukegit). As amentioped 1n
the 1lptroauction to this voluae, Lr. Don keames generated
these response

TESTA was run mest often with a 5% eneryy 1ncrement

paraaeter valuae,

and all other prcgraa defauits, A

A copy of

that program is included in the computer printout book Il of
tue I3ZE CALIBERAILIGH docta@sntation. The detector
description files used as iuput to TESTA are shown in Taoies

16 through_ 21V . These detectcr descriptions are located ou
the EDP )l}?O in the Fcocllowing cata files:

{200,105 71131L04. DEY

{200, 105 MUd2404.DLET

{200,105 114 VililZ. DET

§ 200,105 )1dcilldb.Dul

200, IOJliulnuZD‘D L

[200, 105 11dcdu20.DET

The proyrai 30£Gef {or AUIOBCX) was usad te Make COmputer

TRACKS. The pox—spLead and CveLiady piiority pdartdiletels 4erLe
us2d to  help define the width and lccaticn of tae TRACKS.
An lteracive piLocess was used, 1n which the Shdape 0 €avn
particie’s COmBPIteil ixAULK WS Tdade  tC yilve the uéwt OVELiay
oL the autudi  wds3 i1iD2, SUzAuly FLLIBLOJLS 0L thesc Luud
AL whown  iua Tapews 22 thioddbh 24 . Tiag Coilghlete cutpdt
rrow  thegse 3C{obs [adlubuX) runs ls  loCdteda 1l hg
docamentation osook I mentloned ArLove., Notice that the
d=ilmensional ostogpaug Lespcnses of Tawlie 22 splace  the

30



