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ABSTRACT

This document contains data tables on microfiche of single particle inclusive cross

sections of protons, deuterons. tritons. sHe. 4He, sHe. BHe. and 'IT-.The production of

lhese fragments was measured in collisions of 1.05 GeVI A and 2.1 GeVIA proton,

deuteron, alpha and carbon projectiles as well as 0.4 GeVIA alpha particles on targets

of C. Cu. Pb. and H (from a CH2-Csubtraction), using a double focusing spectrometer.

Only fragment emission in the region 0.5 ~ (p/Z)lab ~ 8.7 GV Ic and OC~ ~l4b ~ 12° is

included.
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In the pocket attached to the inside front cover of this report the reader should

find eight microfiches containing data tables of fragmentation cross sections of

relativistic light ions. These data were obtained during the course of an experiment at

the Bevatron of the Lawrence Berkeley Laboratory. The experimental details and the

analysis are described in Ref. 1. A presentation and discussion of the results can be

found in Ref. 2 and 3.

The reaction types and energies are summarized in a TABLEOF CONTENTS

together with the identification numbers of the corresponding microfiches (to be found

in the upper left corner of a fiche). A detailed INDEXfor each fiche follows. Cross

sections of Z= 1.2 fragments with the same nominal (lab) rigidity P 12 (GVI c) and

transverse rigidity PTIZ (GVIc) are grouped together on a single frame of a fiche. The

INDEXlists the values of P /Z, PTIZ (first two numbers in each entry) and the observed

fragment types (P=proton, D=deuteron, T=triton, HE4=4He, HE6=6He, HE8=BHe)

together with the address of the frame on the fiche where the data are tabulated. In

case of negative pions, cross section data with the same nominal (lab) momentum P

(GeVIc) but different transverse momenta PT (GeVIc) are grouped together on a single

frame of a fiche. Correspondingly, the INDEXlists the values for P (first number in each

entry) followed by up to five different PT values together with the address of the frame

on the fiche where the data are tabulated. Frame addresses consist of a letter (A-D)

indicating the row, and a two-digit column number. For example on fiche 068 the INDEX

entry'2.00 .15 PDT HE3 ,HE4 ... El0' refers to the fifth row, tenth column of the fiche,

where cross section data for protons, deuterons. tritons, sHe, and 4He at P IZ=2.0 GVIc

and PT 12=0.15 GVIc from 1.05 GeVI A ex+ C collisions are tabulated.

We have tried to fit some of the data, namely the longitudinal momentum

distributions for ptroh~o at PT=O, and the transverse momentum distributions at

{3Pra.gm.enl={3Beamin terms of an exponential, which is most important for high fragment

momenta, plus either a Gaussian or a second exponential. which dominate the lower

momentum behavior. Here, pJ:oj and PT are the longitudinal mo-mentum in the



2

projectile frame and the transverse momentum. respectively. The corresponding fit

parameters are summarized on fiche 492. It should be noted that, although this

parameterization gives reasonable fits to the data in most cases, there are some

note able exceptions.
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- All hydrogen results were obtained from a CH2-C subtraction.

Projectile Ekin Target Fragment Fiche

(GeV/ A)

Proton 1.05 C,Cu,Pb,H- p,d 280
C,Cu,Pb 1f

- 005

2.10 C,Cu,Pb,H- p,d 280
1f
- 005

Deuteron 1.05 C,CU,Pb,H- p,d,t,3He 293
1r- 005

2.10 C,CU,Pb,H- p,d,t,3He 298
1i'

- 005

Alpha 0.40 C,Cu,Pb,H- p, d, t,3He,4He 068

I 1.05 C, CU,Pb p,d,t,3He,4He 068

I
H- p,d,t,3He,4He 233
C,CU,Pb,H- rr

- 005

.2.10 C,Cu,Pb,H- p,d,t.3He,4He 233
1i'

-
005

I Carbon

1.05 C,CU,Pb p, d, t. 3He,4He ,6He JsHe 237
H- p,d.t.SHe,4He,6He 237
C,Cu.Pb 1T

-
005

I
Carbon 2.10 C,Cu,Pb,H- p,d,t,SHe,4He,6He 236

1i'
-

005



FICHE 280 (N u c 1 ear Fragments)

AOI 105 .76 .15 P 810 1.26 O. P Jl,.
.. 1.05 GEVPROTON 801 ' H' J05 1.01 O. P 0 CtO 1. 26 .15 P 0 Kl"

COl K05 1. 01 .0'; P 0 010 1.50 o. P lllf
CABON DO1 .52 O. P L05 1.01 .10 P 0 EI0 1.50 .08 P 0 Ml"

E01 .52 .10 P r105 1. 01 .19 P 0 FI0 1.50 .15 P 0 NI"
.52 O. P FOI .6Li O. P N05 1.6 o. P 0 G10 1.50 .29 P 0 - OPt
.52 .05 P SOl .6 .12 P 005 1. 6 .15 P 0 HIO 1. 75 O. P 0 A15
.52 .10 P HOI .16 O. P A06 1. 50 o. P 0 110 2.00 O. PD. 815
. (,II O. P 101 .16 .08 P 806 1.50 ,08 "0

ilO
2.00 .15 P D C15

.b'i .08 P Jot .16 .15 P COb 1.50 .15 P 0 10 2.00 .29 P 0 015

.61t .12 P KOI 1. 50 O. p 0 006 1.50 .29 P D ltO 2.25 .lf3 P D E15

.16 o. P LOI 1.50 .08 P 0
f06

1. 15 o. P 0 r110 2."7 .01 P FI5
.7f:. .08 P 1'101 1.50' .15 P 0 06 2.00 O. P 0 NI0 2.50 . 15 P 0 G15
.76 .15 P NOI 1.50 .29 P 0 G06 2.00 .15 P 0 010 2.50 .30 P 0 HI5
.79 O. 0 001 1. 75 . 15 P HOb 2.00 .29 P All 2.50 ..... P D 115
.88 o. P 0 A02 1. 75 .22 P 0 106 2.25 .lf3 P D 811 2.65 .57 P 0 J15

1.01 O. P 0 802 1.15 .29 P 0 J06 o. 0; P Cll 2.75 .15 P K15
1.26 O. P 0 CO2 1.15 .36 P 0 K06 2.50 .08 g 011 2,75 .If" P lIS
1.26 .15 P 0 002 l06 2.50 . 15 Ell 2.88 .15 P M15
1.50 .08 P 0 E02 .. 2.10 GEV PROTON r106 2.50 .30 P 0 Fll 2.8e .30 P 0 N15
1.50 .15 P 0 F02 N06 2.50 ...Lf P 0 Gll
1.50 .29 P 0 G02 CARBON 006 2.65 .57 0 Hll
1. 76 .08 P 0 HOl A01 2.15 .15 P 0 111
1. 75 .15 P 0 102 .52 o. P B01 2.15 ...Lf P 0

ill1. 75 .22 P 0 J02 .52 . 05 P C07 2.88 .15 P 0 11
1.15 .29 P 0 K02 .52 .10 P 001 2.88 .30 P 0 III
1. 75 .36 P 0 t02 .76 O. P E07 Mll
2.26 .15 0 M02 . 16 .08 P FOT lEAO Nll

NOZ .76 .15 P G07 011
COPPER 002 1.01 o. P 0 H01 .53 O. P Al2

A03 1. 01 .05 P 0 . 101 .53 .10 P 812 ..r:.
.52 O. P 803 1.01 .10 P 0 J07 .11 o. P C12
.52 .10 P C03 1.01 .19 P D 1<07 .11 .15 P 012
.t-lf O. P 003 1.26 O. P 0 lOT 1. 01 o. P 0 E12
.6lf .12 P E03 1.26 .08 P r101 1.01 .05 P 0 FIZ
.76 o. P F03 1.26 .15 P 0 N01 1.01 .10 P D 612
.76 .09 P 603 1. 26 .2,. P 0 OOT 1.01 .19 P 0 . H12
.76 .15 P H03 1.50 O. P D Aoe 1. 26 o. P D 112
.79 o. 0 103 1.50 .08 P 0 B08 1. 26 .15 P 0 12

1.51 o. P 0 J03 1.50 . 15 P D C08 1.51 o. P 0 12
1.50 .08 P 0 K03 1.50 .29 P 0 008 1. 51 .08 P 0 LIZ
1.50 .15 P D L03 1. 75 o. P D E08 1.51 .15 P D M12
1.50 .29 P D M03 1. 75 .15 P 0 Foa 1. 51 .29 P D N12
1. 16 .08 P 0 N03 1. 75 .29 P 0 G08 1. 76 O. P 0 012
1. 75 .15 P 0 003 2.00 o. P 0 Hoe .01 o. P 0 At3
1. 75 .22 P 0 AOlf 2.00 .08 P 0 108 .01 .15 P 0 813
1. 75 .29 P 0 BOlf 2.00 .15 P 0 Joe 2.0\ .29 P 0 C13
1. 75 .36 P 0 COif 2.00 .29 P 0 1<08

i.26 .lf3
P 0 D13

DOLf 2.25 .30 P 0 loa . 51 O. P 0 E13
lEAD EOlf 2.25 . If3 P 0 MOB 2.51 .08 P 0 F13

FOli 2.50 o. p Noe 2.51 . 15 P 0 613
.53 o. P GOlf 2.50 .08 P D 008 2.51 .30 P 0 HI3
.53 .10 P HOlf 2.50 .15 P D A09 2.51 ."LJ P 0 113
.65 O. P 10Ji .50 .30 P 0 B09 .66 .51 P 0

i13.65 .12 P JOIf .50 .1f" P 0 C09 .16 .15 P 13
.11 o. P I<OLf 2.75 .15 P 0 D09 2.76 ..... P 0 L13
.71 .08 P lOLf 2.75 .30 P E09 2.89 .15 P r113
.71 .15 P MOll 2.75 ..... P 0 F09 2.69 .30 P D NIJ
.81 o. 0 NOlf 2.88 .08 P G09 013

1.5 J 0 P 0 OOlf 2.8e . 15 P 0 H09 ' H' AI"
1. 51 .08 P 0 AGe; 2.88 .22 P 0 109 81"
1. 51 .15 P 0 805 2.88 .30 P 0 J09 .52 O. P Cllf
1.5J .29 P 0 C05 K09 .16 o. P 01'i
1.71 .08 P 0 001) COPPER l09 . 76 .15 P E1'1
1. 76 . 15 P 0 EOS 1':09 1.01 O. P Fl"
J. 76 .22 P D F05 .52 o. P N09 1.01 .05 P 61
I. 1b .29 P 0 G05 .52 .10 P 009 1.01 .10 P Hl'i
1.16 .36 P 0 HOS .76 o. P AIO 1. 0 1 .19 P 0 11Lf



FICHE 293 (Nuclear Fragments)

"°1 1.01 O. P D 105 3.-'6 .30 0 810.. 1.05 GEV/A DEUTERON 801 1.01 .08 P D HE3 J05 3.50 .58 D CI0
COI 1.01 .15 P D HE3 K05

IgCAF.!H} 001 1. 26 O. PDT L05 ' H'
EOI 1. 50 O. P 0 1'105 FI0

.52 O. P FOI 1.50 .15
PDT HE3

NOS .52 O. P GIO.52 .Oit P GOI 1.50 .29 PDT HE 005 1.0\ O. P 0 HI0.52 .08 p HOI 1. 15 O. P "06 1.01 .08 P 0 110.52 .10 P 101 1.15 .'>8
B

06
1.°1 .15

p 0
itS.76 .08 P t-IE3 JOI 1. 75 .15 06 1.2 O. PDT HE3

.88 O. P 0 HE3 1(01 1.15 .29 P D T;HE3 006 1.31 O. P D llO.8R .15 P 0 HE3 LOI 2.00 O. P D
f06

1. O O. P 1'1101.01 O. P 0 HE3 1'\01 2.00 .15 POT HE3 06 1. ° .15 P D HE3 HI0
1.01 .08 P 0 toIEJ NOI 2.00 .29 POT HE3 G06 1.50 .29 P D 010
1.(11 .15 P 0 HE3 001 2. 25 . If 3 PDT H06 1. 15 O. P "111. 26 O. P 0 A02 2.50 O. PDT 106 1. 75 .08 P D 81\
1. 36 O. P 0 802 2.50 .15 PDT J06 l. 15 . 15 P 0 Cll1. 50 O. P 0 "'E CO2 2.50 .30 PDT K06 1.15 .29 P D D111.50 .08 P 0 HE 002 2.50 .If't PDT lOb 2.00 O. P Ell1.50 .15 PDT HE3 E02 2 . 75 O. P D fII06 2.00 .15 P D Fll1.50 .29 PDT HE3 F02 .25 O. 0 NC6 2.00 .29 P 0

G111. 15 O. P G02 .21) . 30 0 T 006 2.25 .1f3 P 0 HI1.15 .0" P 0 HEJ HOl 3.25 .58 0 T AOl 2.50 O. P D 1111.15 .08 PDT 102 .25 .5 gf 07 2.50 .15 P 0 ill1. 75 .15 P 0 HE3 J02 .35 .If't 07 . 2.50 .30 P 01. 75 .29 PDT H£3 1(02 3.50 .10 D 007 2.50 .If.. PDT Lll
1.15 .36 PDT HE3 l02 3.50 .13 0 E07 . 15 O. P D Mll2.00 O. P MOl 3.50 .15 0 F07 .00 O. D Hll2.00 .08 P 0 HE3 O2 3.50 .22 0 G01 3.25. 30 D T 0112.00 . 15 PDT H!:3 002 .r6 . 30 0 HOl

j
.58 D T A122.00 .2Q PDT HE3 A03 .50 .58 0 101 . .65 0 812

2.00 .36 PDT 803 JOl 3.35 .If If 0 T C12 <.n
2.25 o. POT C03 LEAD K01

J.5O
.10 0 0122.2'; .15 PDT 003 l07 .50 .13 0 E122.25 .30 PDT E03 .S3 O. P M01 3.50 .15 0 F12

2.21) .If3 POT F03 .89 O. P 0 HE3 NOT 50 .22 D 122.1)0 O. POT G03 . eq .15 P 0 HE3 001 .if5 .30 0 12
2.50 .0'3 PDT H03 1.01 O. P 0 HE3 A082.50 .15 PDT 103 1 .;1 .08 P D HE3 O8
2.50 .30 POT J03 1.01 .15 P D HE3 08
2.50 ."If POT K03 1. 26 O. PDT 008
2.75 O. PDT

LOj
1.31 O. Eoe2.15 .15 PDT MO 1.51 O. Foa

2.75 .30 POT N03 1.51 .15 PDT HE3 GOB
2.75 . IfIf POT 003 1.51 .29 PDT HE3 HOB
3.00 O. 0 AO'i 1. 76 O. P J08
3.00 .15 0 T BOlf 1. 76 .08 P 0 J08
3.00 .30 0 T C(jif 1.16 .15 PDT K083.00 ..,Jf 0 T 00.. 1. 16 .22 PDT HE3 LOB
3.0Q .58 0 T EOIf 1.16 .29 PDT HE3 fIIOB
3.25 O. D FO" 2.01 O. P 0 N'.>8
3.25 .08 0 GOlf 2.01 .15 PDT ooe
3.2') . 15 0 HOlf 2.01 .29 PDT HE3 P.09.25 .30 0 T I CJf 2.26 ...3 POT 09

.25 .58 D T JOlf 2.51 O. PDT 093.25 .65 D T KGlf 2.51 .15 PDT 0093.35 ."'1 0 T LO.. 2.51 .30
P 0 f £093.50 .08 D fII0if 2.51 ..lfif P 0 F093.50 .10 0 N01f 2.16 O. P D G093.50 .13 0 OOif

i.2i- O.
0 H093.50 .15 0 A05 . 26 .30 0 T 109

.3.50 .22 D 805 3.26 .58 0 T J09
3.lf5 .30 D C05 3.26 .65 0 T K09
3.50 .58 0 005 3.36 ..lflf 0 T l09

COPPER
E05 3.50 .10 0 f'i09
F05 .50 . 13 0 N09

.52 O. P
Gor; .50 .15 n 009
HOS 3.50 .22 0 AIO



FICHE 298 (Nuclear Fragments)

AOI 5.16 .11 0 105 2.01 .15 PDT 810 3.15 .30 PDT Jl".. 2.10 GEV/A DEUTERON 801 5.76 .15 0 J05 2.01 .29 POT CIO ".50 O.
COI 5.76 .15 0 K05 2.36 O. P 0

RIO
5.00 .15

P 0 K1't
0 lI"CARBON 001 5.16 .22 0 LOS 2.36 .15 POT 10 5.00 .30 0 fitI'f

EOI 5.76 .30 0 1'105 2.36 .30 POT FIO 5.50 .59 0 Nlif1.01O. PO FOI 5.76 ...5 0 N05 2.66 .15 P 0
HI0

5.16 .15
B 01"1.01 .08 P 0 GOI 5.16 .59 0 005 2.66 .30 PDT 10 5.76 .22 AI51.01 .15 P 0 HOt 5.16 .19 0 AC6 2.66 .55 PDT 110 5.16 .30 0 815

1.33 O. PDT 101 Of) 2.13O. P
i18

5.16 ."5 0 CI51.'3) .15 PDT JOt COPPER 06 2.89 .08 POT
1.50O. POT KOI 006 2.89 .15 PDT LI0
1.50 .15 PDT lOI 1.01O. P 0 E06 2.89 .22 P 0 1'110
1.50 .29 POT MOl 1.01 .15 P 0 FOb 2.89 .30 PDT NIO
1.88 O. PDT HE3 NOI 1.33O. P T 0 G06 2.89 ...IfPDT 010
Lea .15 PDT HE3 001 1.50 O. PDT H06 .89 .58 PDT

CllLee .29 PDT HE3 A02 1.88 O. P 0 J06 .97O. P 0 11
2.00O. POT 802 1.88 .15 PDT HE3 J06 3.11 .15 P 0 Cll
2.00 .15 POT CO2 2.00O. PDT 1<06 3.11 ".30 P 0 011
2.00 .29 PDT 002 2.00 .15 POT lOb 3.11 .58 P 0 Ell
2.35O. P 0 E02 2.00 .29 PDT 1'106 3.19O. P 0 FII
2.35 .15 POT FOZ .35 O. P 0 N06 .ll1o. P Gll
2.35 .30 P 0 G02 .35 .15 PDT 006 " .16O. PDT Hl1
2.35 .'f'+ PDT HOl 2.35 .30 P T 0 A01 3.76 .15 PDT 111
2.f.5 .15' P {) 102 2.65 .15 P T 0 807 .16 .30 PDT Jll
2.65 .30 PDT J02 " 2.65 .30 POT C07 .76 .59 PDT 1<11
2.65 .lfq PDT K02 2.65 .55 PDT 001 3.16 .11 PDT Lll
2.65 .55 PDT L02 2.13O. P E01 'f.51 O. P D 1'111
2.73O. P M02 2.88 .08 PDT F07 't.51 .78 P 0 Nl1
2.88 .08 P 0 NCZ 2.88 .15 P 0 G07 5.01 .15 0 011
2.88 .15 P 0 002 2.88 .22 PDT HOl 5.01 .30 0 All
2.88 .22 P 0 A03 2.8e .30 PDT J07 5.01 .78 0 812
2.8 .30 PDT B03 2.88 .'Iif PDT J07 5.51 .59 0 C12 m2.88 .&fLf PDT C03 2.88 .58 PDT 1<01"

5'11
.18 0 012

2.88 .58 PDT 003 2.97O. P LOT '5."7 .08 0 E12
2.CH O. P 0 E03 3.10 .15 P 0 M01 5.11 .15 0 F12
2.91 .Olf P F03 3.10 .30

P Y T
NOT 5.77 .22 0 G12

3.10 .15 PDT G03 3.10 .58 P 0 001 5.11 .30 0 H12
3.10 .30 P 0 H03 3.190. P AOe! 5.77 .it5 0 112
3.10 .&f PDT 103 3.LfOO. P 808 J12
3.10 .58 PDT J03 3.75O. P OT coa 'H' 1<12
3.19 O. P 1<03 3.15 .15 PDT 008 l12
.'+OO. P L03 3.75 .30 PDT E08 1.01 O. P Mi2
.lfO .15 PDT M03 3.75 .59 PDT Foa 1.01 .15 P NI2

3.'to.30 PDT N03 3.15 .17 PDT G08 1.33 O. P 0 012
3.&fQ .58 PDT 003 ".50 O. P 0 HOB 1.50O. P 0 A13
3.75O. PDT AOq ".50 .78 0 108 1.8aO. P 0 813
3.75 .15 PDT BO'+ 5.00 O. 0 J08 1.8e .15 PDT HE3 C13
3.15 .30 PDT COif 5.00 .15 0 K08 2.00 O. P 0 0133.75 ...IfPOT DOli 5.00 .30 0 lOB 2.00 .15 P 0 £13
3.1 .59 PDT EOlf 5.00 .18 0 rtoa 2.3s; O. P F13
3.T5 .11 PDT FOit 5.50 .59 0 NOB .35 .15 PDT G13
&f.lOO. P 0 GOit 5:50 .78 0 008 .35 .30 PDT HI3
'1.10 .30 P 0 HOLf 5.16 .08 0 A09 2.6'> .15 P 0 113
&f.10 .59 0 Ililt 5.76 .15 0 B09 2.65 .30 PDT JI3
1f.50 O. P 0 JOlf 5.76 .22 0 C09 2.65 .55 POT 1<13
".50 .30 P 0 KOq 5.16 .30 0 009 2.7J O. P L13
If.50 .59 P 0 lOli 5.16 .&f5 0 O9 2.88 .08 P 0 "1l
'f.50 .18 P 0 I'10Lf 5.76 .59 0 09 2.88 .15 P 0 Nl
5.00 O. 0 NOlt G09 2.88 .22 P 0 013
5.09 .15 0 OOLf LEAD H09 2.88 .30 P Allf
5.00 .30 0 AOS 109 2.88 .LfLfP 0 Bllf
5.0G .Cf5 0 805 1.01 O. P 0 HE3 J09 2.91 O. P CPt5.00 .59 0 C05 1.01 .15 P 0 HE3 1(09 3.10 .15 P 0 Ol&f
5.00 .18 0 005 1.33 O. PDT HE3 l09 3.1.0 .30 P 0 Elif
5.25 .18 0 E05 1.51 O. PDT HE3 Pi09 3.19 O. P Fl'f
5.5? .59 0 F05 1.SA O. PDT N09 3."0 O. P Gl"
5.!iO .re D G05 1.88 .15 PDT HE3 009 3.75 O. P D HILf
5.16 .aB 0 HOS 2.01 O. POT AIO 3.75 .15 PDT 11"



FICHE 068 (Nuclear Fragments)

AOI .9,. .07 P 0 HE3HE,. 105 1. 75 .29 POT HE3HE" 810 2.63 .30 POT HE3 HE Jl,.
.. 0.,.0 GEV/A ALPHA 801 .9,. .10 P D HE3 J05 1. 75 . 3 PDT HE3 HE" CI0 3.00 O. P D HE3 HEIf I(Pt

COI .9,. .15 P 0 HE3 HE" 8(05 2.00 O. P 0 010 .OO .30 PDT HE3 HEif LIAf
CARBON 001 .9lt .19 P 0 HE3 HElt L05 2.00 .15 PDT HE3 HElt EIO .50 .08 P 0 HEAf I'll,.

EOI 1.10 O. P HE" Pl05 2.00 .29 PDT HE3 HEIt FIO 3.50 .15 0 THE" NI"
.9&fO. P 0 HE3 HElt FOI 1. 65 o. 0 HE3 HE" NOS 2.25 O. P 0 HE3 GI0 3.50 .22 0 T HEAf OlAf
.9" .02 P 0 HE3 HE" GOI 1. 6.. .29 POT HEAf 005 2.25 .15 POT HE3 HE" H10 3.50 .30 0 T HEAf A15
.9&f .05 P D HE3 HEAf HOI 1. 87 .05 0 HEIf A06 2.25 .30 POT HE3 HEIt 110 3.50 .58 0 T HEIf 815
.9Cf .01 P 0 HE3 HECf 101 1.81 .01 0 HE" 806 2.25 .1f3 PDT HE3 HEIf 10 ".00 o. 0 CI5
.9'f .10 P D HE3 HE" J01' 1.87 .10 0 THE" C06 2.63 o. P HE3 10 ".00 .30 0 T 015
.9lt .15 P 0 HE3 HEIf KOI 1.87 .15 0 HEIf 006 2.63 .08 POT HE3 1I0 ".Af6 O. 0 T E15
. 91f .19 P 0 HE3 HEIf LOI 1. 87 .22 0 T HEIf E06 2.63 .15 PDT HE3 PliO .. . 60 . 30

Y T
F15

1. 09 O. P 0 HE3 HE" MOl 1.87 .29 0 T HEIf F06 2.63 .22 PDT HE3 HE" N10 5.25 O. Gi5
1.09 .15 P 0 HE3 HE" NOI 1.87 .38 0 T HEIf G06 2.63 .30 PDT HE3 HEq 010 5.25 .30 T H15
1.2" O. PDT HE3 001 2.tttO. 0 H06 2.63 .Aflf PDT HE3 HE" All 6.00 O. T 115
1.2&4 .15 PDT HE3 HEq A02 2.qS O. 0 T 106 3.00 O. P 0 HE3 811 6.00 .30 T J15
1.'f2 o. P 0 HE3 HEif B02 2."'8 .29 0 T J06 3.00 .15 POT HE3 HEAf Cll 1(15
1."2 .15 POT HE3 HEif CO2 2."8 .'f3 0 T 1<06 3.00 .30 POT HE HEif 011 LEAD 1I5
1."2 .29 POT HE3 HPt 002 2.80 O. T L06 3.00 .If'' POT HE HE" Ell 1'115
1.6&4 O. 0 HE3 HE" E02 2.80 .07 T triO6 3.00 .58 POT HE3 HEAf Fll .77 O. P HE3 N15
1. 6&f .15 POT HE3 HEif F02 2.80 .15 T N06 .50 .08 0 HEIf Gll 1. 01 O. P 0 1iE3 015
1. 6Lf .29 PDTHE3HE'f G02 2.80 .29 T 006 .50 .15 0 T liE" Hll 1.01 .15 p 0 HE3 HEi' A16
1.87 .05 0 HEIf H02 2.80 ...If T A07 3.50 .22 0 T HE" 111 1.51 O. PDT 816
1.81 .01 0 T t-fEAf IOl 2.80 .51 T 01 .50 .30 D T HEAt

ill
1.51 .29 PDT HE3 C16

1.87 .10 0 T HE" JOl 3.17 O. T 07 .50 .AtAt 0 T HEIf 11 1. 76 O. POT 016
1.81 .15 0 HEIf 1<0l 3.17 .30 T 007 3.50 .58 0 T HE&f 111 1. 76 .15 PDT HE3 E16
1.86 .22 PDT HEAf LOl E07 3.50 .72 0 T HElt 1"111 1.16 .29 POT HE3 F16
1.86 .29 PDT HEIf 1"\02 ' H' F07 At.OO O. 0 T Nll 2.01 O. PDT HE3 HEif G16
1.86 .38 PDT HE&f NOZ GOT ".00 .15 0 T 011 2.01 .29 PDT HE3' HI6
2.13 O. 0 T 002 .".. O. P 0 H07 If.OO .30 0 T A12 2.26 O. POT HE3 116
2.13 .15 0 T A03 . 9lf .07 P D HE3 101 Af.OO .59 0 T 812 2.26 .30 POT HE3 J16
2.13 .29 0 T 803 .9" .15 P D J07 Af.OO .11 0 T CI2 2.63 O. P 0 HE3 K16
2."8 O. 0 T Cv3 . 914 .19 P 0 K01 .....6 O. 0 T 012 2.63 .15 PDT HE3 116
2.&f8 .29 0 T 003 1.87 .05 0 HEAt l01 at. If6 .0At 0 T E12 2.63 .30 PDT HE3 HE" 1"\16 ""-J
2.Cf8 .If3 0 T E03 1.87 .01 0 HElf Pl07 Af.1f6 .01 0 T F12 3.01 O. PDT HE3 HECf NIb
2.80 O. T F03 1.81 .10 0 HEif N07 .....6 .15 0 T GI2 .Ol .O POT HE3 HElf 016
2.80 .0Lf T G03 1.81 .15 0 HE&f 007 Af.5&f .30 D T H12 .51 . 8 0 HEAt A17
2.80 .01 T H03 1.87 .22 0 T HE" AOB Af.60 ...5 g 112 3.51 .15 0 HP' BI1
2.eO .15 T 103 1.81 .29 D T 08 ".60 .59 J12 3.51 .22 D THE" CI1
2.80 .29 T J03 1. 81 .38 0 08 Af.60 .78 0 T 1<12 3.51 .30 0 T HE&f 017
2.eO . If.. T K03 2.13 O. 0 T 008 5.25 O. T L12 3.51 .58 0 T H&f E17
2.80 .5 T T L03 2.80 O. T E08 5.25 .15 T PIll Af.Ol O. 0 F17
3.170. T PlG3 2.80 .15 T FOB 5.25 .30 T NI2 ".01 .30 0 T G11
3.11 .29 T N03 2.80 .29 T GOe 5.25 .&f5 T 012 ".lfb O. D T Hl1

003 HOB 5.25 .59 T A13 If.61 .30
Y T

117
COPPER AO'+ .. 1.05 GEV/AALPHA 108 5.25 .78 T 813 5.26 O. J)7

80lf J08 6.00 O. T C13 5.26 .30 T 1<17
. 9" O. P HEIf COlf CARBON K08 6.00 .30 T 013 6.01 O. T LIT
. 91f .01 P 0 HE3 HE" 001f LOe 6.00 .Af5 T E13 6.01 .30 T "'17
. 9ft .1'5 P HE3 HEif EOlf .52 O. P Pl08 6.00 .59 T F13 Nl1
. 9ft .19 P 0 HE3 HELf FOCf .76 O. P HE3 NG8 6.00 .19 T G13 CONT'O ON ANQTHER FICHE 011

I. 81 .05 0 HELf GOlf .16 .15 P HE3 008 HI3
1.87 .01 0 HEIf HOIf .19 O. 0 T HElf AOq COPPER 113
1.87 .10 0 T HEIf IOLf 1.01 O. P D HE3 809 J13
1.81 .15 0 HEif JOlt 1. 01 .15 P 0 HE3 HE" C09 .76 O. P Mf3 K13
1.81 .22 0 T HEif KOlf 1.26 O. PDT HE3 HEIf 009 1.01 O. P 0 HE3 113
1.86 .29 POT HE LOLf 1.26 .15 PDT HE3 E09 1.01 .15 P 0 HE3 HEif Pll
1.£11 .38 0 THE" PlOIf 1.50 O. PD. F09 1. 50 O. PDT Nl
2.13 O. 0 T NOIf 1.50 .15 PDT HE3 HEIf G09 1.50 .29 PDT HE3 HE 013
2.80 O. T OOif 1.50 .29 PDT HE3 HE" H09 1 . 75 O. P 0 AP'
2.80 .15 T A05 1. 75 O. P 0 HE&f 109 I. 75 .15 POTHE3HEIf 8lli
2.80 .29 T BOS; 1.15 .02 P 0 HE3 J09 1.15 .29 PDT HE3 HEif Cl"

lEAD
coe; 1. 15 .O P D HE3 HEIf K09 2.00 O. PDT HE Ollf
005 1. 75 .08 P 0 HE:3 L09 2.00 .29 PDT HE Elli

I. 00 O.
E05 1. 75 .13 P D HE3 HPt MOq 2.25 O. PDT HE3 Fl'f

HE" FO!) 1.15 .11) PDT HE3 HEIf N09 2.25 .30 POT HEJ G1"
... .03 P 0 fiEJ HE't GO 1.1'.) .11 PDT HE3 HE&f 009 2.63 O. P HE3 HE't Hl't
. 9&f .05 P 0 HE3 HEIf H05 1. 75 .22 PDT HE3 HE" AI0 2.63 .15 POT HE3 I1Af



FICHE 233 (Nuclear Fragments)

AOI 2.88 ..... PDT HE3HP' 105 .. . 35 O. P 0 HE3 810 8.69 .30 T Jl.... 1. 05 GEV/A ALPHA B01 2.88 . .58 P.0 T HE3 JOS .. . 35 .30 PDT HE3 CI0
( CONT1NIJEO) COI 3.05 O. P 0 HE3 K05 5.16 .15 0 HEif 010

001 3.50 O. P 0 HE3 LOS 5.16 .30 0 HE" EI0
,H' EOl 3.50 .15 POT HE3 1'105 6.15 O. 0 T FlO

FOI 3.50 .30 POT HE3 NOS 6 .15 . 30 ¥T
G10

.52 O. P G01 3.50 ...If PDT HE3 HE&f 005 1.15 O. . HI0

.16 O. P HE3 HOl 3.50 .58 PDT HE3 HP. A06 1.13 .60 T 110
1.01 O. P 0 101 3.95 O. P 0 HE3 B06 8.69 O. T

itO1.01 .15 P J01 3.95 .15 PDT HE3 C06 8.69 .30 T 10
1.50 O. P 0 KOI 3.95 .30 PDT HE3 006 ltO
1.50 .29 P 0 LOI 3.95 .59 POT HE3 HE" E06 lEAD "10
1. 15 O. P 0 1'101 ".35 O. P 0 HE3 F06 N10
1.15 .15 P 0 HE3 N01 ". 35 .15 PDT HE3 G06 .11 O. P HE3 010
1.15 .29 P 0 HE3 001 ". 35 .30 PDT HE3 H06 1.01 O. P 0 HE if All
2.00 O. p 0 AOl ... 35 ...5 PDT HE3 HE" 106 1.01 .15 P 0 HE HE" 811
2.00 .29 p 0 HE3 802 " .35 .59 PDT HE3 HE" J06 1.51 O. .p 0 T HE3 Cll
2.25 O. P HE3 CO2 ". 35 .13 PDT HE3 HE" KOb 1.51 .29 POT HE3 HE" 011
2.25 .30 P 0 HE3 002 5.10 O. 0 L06 2.01 O. POT HE3 Ell
2.3 O. 0 HE3 E02 5.11 .15 HE" 1'106 2.51 O. P Fll
2.63 .15 P 0 HE3 F02 5.10 .30 0 HE" N06 2.16 O. P 611
2.63 .30 P 0 HE3 HE" G02 5.10 ...5 0 T HE" 006 2 . 16 .30 PDT HE3 ...11
3.00 O. P 0 HE3 H02 5.10 .59 0 T HE" A01 2.89 O. P 111
3.00 .30 P 0 HE3 HE" 102 5.10 .18 0 THE" B01 2.89 .15 POT HE3 Jll
3.50 .08 0 HE" J02 5.16 .11 0 HEI.f COT 2.89 .30 POT HE3 1<11
3.50 .15 D HEif 1<02 5.76 .15 0 HE" 007 2.89 .'lit POT HE3 ll1
3.50 .22 0 HEft L02 5.76 .22 0 HE" EOl 2.89 .58 PDT HE "11
3.50 .30 0 HE" 1'102 5.16 .30 0 HE" FOT 3.51 O. PDT HE Nl1
3.50 .56 0 T N02 5.76 .1f5 0 HEif G07 3.51 .30 PDT HE3 011
3.ea o. D 002 5.76 .59 0 T HEIf H01 3.96 O. P 0 HE) A12
".60 O. D T A03 5.76 . 7.. D T HECf 101 3.96 .30 PDT HE3 812
".t-O .30 0 T 803 5.7& .19 0 T HE" JOT ".36 O. P 0 HE3 C12 00
5.25 O. T C03 6.15 O. 0 T 1<07 ".36 .30 PDT HE3 012
5.25 .30 T 003 6.15 .15 0 T LOT 5.77 .15 0 HEIf E12
6.00 O. T E03 6.75 .30 0 T M01 5.71 .30 0 HE" F12
6.00 .30 T FO 6.15 .Af5 0 T NOl 6.16 O. 0 612

GO 6.75 .60 0 T- 007 6.76 .30 0 H12.. 2. 10 GEV/AALPHA H03 6.75 . 7.. 0 T Aoa 7.16 O. T 112
103 7. 75 O. T 808 1.13 .60 T J12

CARBON J03 1.15 .30 T C08 a.70 o. T 1<12
K03 1. 13 .60 T 008 8.70 .30 T L12

.52 O. P LO 8.69 O. T. E08 1'112

.76 O. P HE3 MG 8.69 .15 T Foe ' H' N12

.7t- .15 P HEJ N03 8.69 .30 T G08 012
1.01 O. P 0 HE3 003 8.69 ...5 T Hoe .16 O. P HE3 A13
1.01 .15 P 0 HE3 HEIf AO.. 8.69 .60 T 108 1.01 .15 P 0 HE3 813
1.26 O. P 0 HE3 HE" 80" 8.69 . 7.. T J08 1.50 .29 P 0 C13
1. SO O. POT HE3 HEIf CO" K08 2.00 O. P 0 013
1.50 .1 PDT HE3 HE" OOIf COPPER l08 2.50 O. P E13
1.50 .29 PDT HE3 EO.. M08 2. 75 . 30 P 0 HE3 HE" F13
1. 75 O. POT HE3 HPf FO" .16 O. P HE3 Noe 2.88 O. P HE3 G13
2.00 O. PDT HE3 HE" GOlf 1.01 O. P 0 HE3 HE" 008 2.88 .15 P 0 H13
2.00 .29 P 0 HE3 HOlf 1.01 .15 P 0 HE) HE'f A09 2.88 .30 P 0 113
2.25 O. P 0 10.. 1.50 G. POT HE3 B09 2.8e ..,If P 0

Jp2.1 .15 r JO" 1.50 .29 PDT HE3 HPf C09 2.88 .58 P 0 K 3
2.26 O. HE3 KOlt 2.00 O. POT HE3 009 3.50 O. P 0 HE3 l13
2.50 O. P 0 LOif 2.50 O. PDT E09 3.50.30 P 0 HE3 M13
2. 75 O. P MO" 2. 75 O. P T F09 3.95 O. P HEJ N13
2.75 .15 P 0 HE3 NOlf 2.75 .30 POT HE3 G09 3.95 .30 POT HE3 HE" 013
2.75 .30 PDT HE3 001f 2.8e O. P H09 ".35 O. P HE3 Ai"
2.75 ...If PDT HE3 AOS. 2.88 .15 P 0 109 ".35 .30 P 0 HE3 81"
2.75 .51 PDT HE3 HE" 805 2.88 .30 PDT HE3 J09 5.76 .15 0 HEIf Cl..
2.88 O. P 0 C05 2.88 .1fIf PDT HE3 K09 5.76 .30 0 HE" 01if
2.es .Olf p 0 HEJ 005 2.88 .58 POT HE3 L09 6.75 O. 0 Elff
2.Be .08 PDT E05 3.50 O. PDT HE3 HP. I'i09 6.75 .30 0 F1"
2.e .15 PDT HE3 F05 3.50 .30 POT E3 N09 7.75 O. T Gl"
2.8A .22 POT HE3 G05 3.95 O. P 0 HE3 009 1.13 .60 T Hllf
2.£18 .30 POT HE3 H05 3.95 .30 PDT HE3 AI0 8.69 O. T 11



FICHE 237 (Nuclear Fragments)

AOI .. .50 .5Q 0 T 105 If.50 .08 0 T HE6 BI0 6.01 .30 T HE6 JICf
.. 1.05 GEV/ACARBON 801 Cf.50 .78 0 T J05 If. 50 .30 0 T HE6 C10 1.01 O. HE8 1<1..

C01 5.25 O. T HE6 K05 5.25 O. T HE6 010 1.01 .08 HE8 L1..
CAhBON 001 5.25 .0'+ T HE6 L05 5.25 .08 T HE6 EI0 Mt.lf

EOI 5.25 .08 T HE6 1'105 5.25 .15 T HE6 F10 ' H' N11f
.51 o. P Fot 5.25 .15 T HE6 N05 5.25 .30 T HEb G10 Ol.lf
.76 O. P HE3 GOI 5.25 .30 T HE6 005 5.25 ."5 T HEb HI0 I. 01 O. P AI5
.16 .15 P HE3 HOI 5.25 .'+5 T HE6 1'06 5.25 .59 T 110 1.01 .15 P 0 BI5

1.01 O. P 0 HE3 101 5.25 .59 T B06 5.25 .18 T
itO

1. 26 O. P 0 CI5
1.01 .08 P D HE3 JOI 5.25 .78 T C06 6.00 O. T HE6 10 . 1.50 O. P 015
1.01 .15 P D HE3 1<01 6.00 O. T HE6 006 6.00 .30 T HE6 LI0 1.50 .15 P 0 EI5
1.26 O. P 0 HE3 LOI 6.00 .15 T HE6 E06 7.01 O. HE8 1'110 1.50 .2Q P 0 HE3 FI5
1. 26 .15 P D HE3 triOI 6.00 .30 T HE6 F06 . 7.01 .08 HEa NI0 1.75 O. P GI5
1.50 O. P 0 HE3 Not 6.00 .it5 T G06 010 1. 75 .08 P 0 HI5
1.50 .08 P 0 THE3 HEIf 001 6.00 .59 T H06 LEAD All 1. 75 .15 P 0 HE 115
1.50 .15 POT HE3 HEIf A02 6.00 .79 T 106 Bll 1. 75 .22 P D HE J15
1. 50 .29 POT HE3 80l 6.51 O. HES J06 1.01 O. .p 0 HE3 Cll 1. 75 .29 P 0 1<15
1.15 O. P CO2 7.01 O. HE8 1<06 1. 01 .15 P 0 HE3 011

}. 75 .35
P D 1I5

1. 75 .Oit P D 002 7.01 .Oit HEe L06 1. 26 O. P D HE3 Ell .00 O. P 0 HE3 "115
1.15 .08 PDT HE3 E02 1.01 .08 HE8 1'106 1.51 O. PDT HE3 Fll 2.00 .15 P 0 HE3 N15
1.15 .15 PDT HE3 F02 7.01 .15 HE8 N06 1.51 .08 PDT HE3 HE'f G11 2.00 .29 P 0 HE3 015
1. 75 .22 PDT HE3 G02 1.01 .30 Hfe 006 1.51 .15 POT HE3 HEit H11 2.30 O. P 0 HE3 1'16
1. 75 .29 POT HE3 HEIf H02 7..lfl O. HE8 AOl 1.51 .29 POT HE3 111 2.30 .15 PDT HE3 816
1.15 .35 POT HE3 10l BOl 1. 76 O. P D Jl1 2.b O. P 0 HE3 C16
2..00 O. P 0 HE3 J02 COPPER C07 1.16 .08 POT HE3 HEIf 1<11 2 . 6 .Olf P 0 HE3 016
2.00 .08 P D HE3 HELt K02 001 1. 76 .15 POT HE3 HEAf Lll 2.63 .08 P 0 HE3 HE.If E16
2.00 .15 PDT HE3 HElf L02 1. 01 o. p 0 HE3 E07 1.16 .22 PDT HE3 Mll 2.63 .15 P 0 HE3 HEIf 16
2.CO .29 PDT HE3 HEif M02 1.01 .15 P 0 HE3 F07 1. 76 .29 POT HE3 Nll 2.63 .30 PDT HE3 HEIf GI6
2.30 O. P 0 HE3 N02 1. 26 O. P 0 HE3 G07 1.16 .35 PDT HE3 011 3.00 O. D HE3 HE" HI6
2.30 .08 POT HE3 002 1.50 O. P 0 H07 2.01 O. P 0 HE3 A1Z .Ol .Olf HE3 HE'+ 116
2.30 .15 PDT HE3 A03 1.50 .oe PDT HE3 107 2.01 .15 PDT HE3 HEIf 812 .01 .08 HE: HEif Jib
2.30 .30 PDT Ht:3 HEit B03 1.50 .15 POT HE3 J01 2.01 .29 POT HE3 C12 3.00 .15 P 0 HE3 HEIf K16 \.0
2.30 . '+'3 PDT HE3 HEI.f C03 1.50 .29 PDT HE3 K01 2.1 O. PDT HE3 012 .oo .30 P D. T HE3 HE'+ 116
2.63 O. P 0 HE3 003 1. 15 O. P 0 L07 2. 1 .15 POT HE3 HEit E12 .2.5 .22 . 0 HEIf M16
2.63 .OLf P 0 HE3 E03 1. 75 .08 PDT HE3 MOl 2.63 O. POT HE? F12 3.50 .08 0 HElf NI6

2.63 .08 PDT HE3 HELf FC3 1. 75 .15 PDT HE3 HEIf O7 2.63 .0'+ p.o HE3 G12 3.50 .15 D T HEIf 016
2.63 .15 POT HE3 HELt G03 1. 75 .22 POT HE3 HElf 001 2.63 .08 PDT HEJ HEit H12 3.50 .22 0 HE'f A17
2.63 .22 PDT HE3 HELt H03 1. 75 .29 POT HE3 HE'f Aoa 2.63 .15 POT H 3 HEIf 112 3.50 .30 0 T HE"I B17
2.63 .30 PDT HE3 HELf 103 1. 75 .35 PDT HE3 Boa 2.63 .30 POT HE3 HEIf J12 .If.OO O. 0 Cl1
2.63 .If PDT HE3 HEIf J03 2.00 O. P D HE3 coa 2.63 .lfq POT HE3 tiElf K12 1f.00 .08 D HELf 017
2.63 .53 PDT HE3 HE'+ K03 2.00 .15 PDT HE Doe 3.01 O. 0 HE3 Hf&f L12 'f.00 . 15 0 T HEIf EI1
3.00 O. D HE3 HE" L03 2.00 .29 PDT HE3 HElf E08 .01 .Olf 0 HE3 HE" M12 .If.50 O. 0 T HE6 Fl1
3.00 .0Lf D HE3 HEIf M03 2.30 O. P 0 HE3 Foa .01 .08 D T HE3 HE'f N12 1f.50 .08 D T HE6 G17
3.00 .013 0 HE3 HE'f N03 2.30 .15 POT HE3 HE.If G08 3.01 .15 POT HE3 HEIf 012 If. 50 .30 0 T HE6 H17
3.00 .15 PDT HE3 MELf 003 2.63 O. P D HE3 Hoe 3.01 .30 POT HE3 HEIf A13 5.25 O. T HEb 117
3.00 .30 PDT HE3 lif If AOlf 2.63 .M P D HE3 108 3.26 .22 0 T HE3 HE'f B13 5.25.08 T HE6 J17
3.00 .'ilf PDT HE3 HE'" BO'" 2.63 .OB PDT HE3 HE.If J08 3.51 .08 0 HE'" C13 5.25 .15 T HEb 1<17
3.00 .58 PDT HE3 HE'+ COLf 2.63 .1r; POT HE3 HE" .1<08 3.51 .1S 0 T HE'+ 013 5.25 .30 T HE6 L17
3.25 .22 D THEft DO 2.63 .30 PDT HE3 HELf LOe 3.51 .22 0 T HPt E13 6.00 O. T M17
3.50 .08 0 T HELf EO" 2.63 .'+if PDTHE3HEit Moa 3.51 .30 0 T HElf F13 6.00 .30 T HE6 Nl1

3.50 .)'; 0 T HELf FOit 3.00 O. 0 HE3 HEIf Noe 3.51 .IfLf 0 T HEit G13
3.50 .22 D T HELf GOlf 3.00 .Olf 0 HE3 HELf OOB 3.51 .58 0 T HELf H13
3.50 .30 0 T HELf HO"t 3.00 .08 0 HE3 HPt A09 3.51 .10 0 T HEif 113
3.50 .lfLf0 THE'" I Olf 3.00 .15 POT HE3 HE" 809 "1.01 O. 0 HElf J13
3.50 .58 D T HElf JOlf 3.00 .30 PDT HE3 HEIf C09 If. 01 .08 0 HE'+ 1<13
3.50 . TO 0 T HEIf I(0'" 3.25 .22 0 T HE3 HE'i 009 'f.01 .15 0 THE" L13
"t.00 O. 0 THE'" LO"t 3.50 .08 0 HE'+ E09 1f.01 .30 0 T HElf M13
'+.00 .08 0 Hf trI0If 3.50 .15 0 T HEIf F09 'i.51 O. 0 T HE6 Nt3
'f.00 .15 0 T HEif NO" 3.50 .22 D THE" G09 1f.51 .08 0 T HE6 013
".00 .30 0 T HElf 00" 3.50 .30 0 THE'" H09 it .51 . 30

Y T HE6
i A1'+

'+.00 .lfLf 0 T HEIf 1'05 3.50 ..IfIf 0 T HEIf 109 5.26 O. HE6 811f
.If.00 .59 0 T B05 3.50 .58 0 T HEIf J09 5.26 .08 T HE6 Cl..
".00 .17 D T COS 3.50.70 0 T HElf K09 5.26 .15

T HE6
0 1'f

1f.50 O. D T HE6 005 ".00 O. 0 HE" L09 5.26 .30 HE6 EII.f
".50 .08 0 T HE6 E05 ".00 .08 0 T Hflf M09 5.26 .it5 T HE6 F1lf
".50 .15 0 T HE6 r05 ".00 .15 0 T HELf N09 5.26 .59 T Giit
"1.50 .30 0 T IiE6 G05 ".00 .30 D T HEI.f 009 5.26 .78 T Hilt
If. 50 .Lf5 0 T H05 .If.50 O. D T HE6 AI0 6,.01 O. T Il"t



FICHE 236 (Nuclear Fragments)
AOI ".50 .08 P T HE3 10'; 3.15 O. PDT HE3 Bl0 5.01 ...5 PDT HE3HE" JIlt.. 2.10 GEV/A CARBQN BOI ".10 O. POT HE3 HEif J05 3.15 .15 P D HE3HE" CIO 5.01 .59 POT HE3 HE" U..COI ".10 .0" P HE3 K05 ".30 .08 P 0 HE3 010 5."1 .30 D T HE" U"CARBON DOl 1f.10 .08 POT J.!E3 J.!E" LOS ".30 .15 POT HE3HE" EIO .5.56 .22 0 T HE" M1"E01 ".10 .15 POT HE3 HEIf 1'105 ".30 .30 POT HE3 HEIf Fl0 5.61 .15 0 HE" Nllt.51 O. P FOI ".10 .30 POT HE HE'f N05 ...35 O. P 0 HE3 GI0 5.77 .08 HE" 01..1.01 O. P 0 HE3 GOI ".10 ...5 PDT HE HE.. 005 .. . 35 ...5 POT HE3 HE.. HI0 5.11 .15 0 HE" AIS1.01 .08 P 0 HE3 Hal 5.00 O. 0 HE'i A06 ... 35 .59 POT HE3 110 5.11 .30 0 T HE" 8151.01 .15 P 0 HE3 101 5.00 .08 0 HE" 806 ".10 O. P 0 HE3HE" JI0 5.11 ."5 0 THE" CI51.50 O. P 0 HE3 HEIi Jot 5.00 . 15 PDT HE3 HE" C06 5.00 O. 0 HE3 Kl0 5.17 .59 0 T HE.. 0152.01J O. POT HE3 HE'f KOI 5.00 .30 PDT HE3 HE" 006 5.00 .15 PDT HE3 HE" LI0 5.17 .19 D T E152.00 .0" PDT HE3 HE'i LOI 5.00 ."5 POT HE3 HE.. E06 5.00 .30 POT HE HE" 1'110 5.87.30 D T HE" F152.00 .08 P 0 HE3 1'101 5.00 .59 PDT HE3 HE" F06 5.00 ."5 POT HE HE" NIO 6.21 O. 0 HE" GI52.00 .15 P 0 HE3 NOI 5.00 .18 POT G06 5.00 .59 PDT HE3 HE" 010 6.26 .15 0 HPt HI52.GO .29 P D HE3 001 5.30 .oe 0 HE'f H06 5."0 .30 D THE" All 6.26 .30 0 T HE" 1152.00 ."3 P 0 HE3 AOZ 5.30 .15 0 HE" . 106 5.55 .22 0 THE" 811 6.39 .15 0 HE" JI52 . 35 O. P 0 HE3 B02 5."0 .30 0 THE" J06 5.60 .15 0 THE" Cll 6.51 O. 0 HE" K152. 3S .08 PDT HE3 CO2 5.55 .22 0 T HE'f K06 . 71 .08 HE" 011 6.51 .08 0 HE" U52.35 .15 P 0 HE3 002 5.60 .15 0 HElf LOb .16 .15 0 HElf Ell 6.51 .15 0 T HEIf 1'1152.31) .30 PDT HE3 E02 5.16 .08 0 HE" 1'106 5.16 .30 0 THE.. Fll 6.51 .lt5 0 THE" N1S2.35 .lflf P 0 HE3 F02 5.16 .15 0 HElt N06 5.76 ."5

0 1HElt
Gll 6.51 .60 0 T HEIf 0152.65 O. P 0 HE3 G02 5.76 .30 0 T HElt 006 5.76 .59 0 HECf Hll 1.21 O. T A162.f,') .Olf P 0 HE3 H02 5.16 .If') 0 THE" A01 5.76 .19 0 T III 1.21 .08 T B162.5 .08 P 0 HE3 102 5.16 .59 0 THE" 807 5.86 .30 D T HE" Jll 1.76 O. T HE6 C162.65 .15 P 0 HE3 J02 5. n .19 0 T C01 6.20 O. D HE" Kll 1.16 .15 T HE6 0162.65 .30 POT HE3 K02 5.86 .30 0 T HE" 007 6.25 .15 0 HE" Lll 7.16 .30 T HE6 E162.bS .53 PDT HE3 L02 6.20 O. 0 HEIf E01 6.25 .30 0 THE" frill 1.16 .60 T FI62.88 O. P 0 1'102 6.20 ...5 0 T HE.. F07 6.38 .15 D HE.. Nll 8.66 O. T HE6 GI62.88 .Olf P HE3 N02 6.25 .08 0 HE" G07 6.50 O. D HE" 011 8.66 .30 T HE6 H162.ee .oe p 0 HE3 HE" 002 6.25 .15 0 HElf H07 6.50 .08 0 HE" A12 8.66 ."5 T HE6 116 .......2.88 .15 PDT HE3 A03 6.25 .30 0 T HE" t01 6.50 .15 D HE" 812 8.66 .60 T J16 02.88 .22 PDT HE3 HElf 803 6.38 .08 0 HE" Jor 6.50 ."5 D THE" C12 K162.88 .30 PDT He:3 C03 6.38 .15 0 HE" K01 6.50 .60 0 THE" D12 ' H' U62.88 ...Ii PDT HE3 003 6.50 O. 0 HE" Lor 7.20 O. T E12 M162. fH .53 P I) T HE3 E03 6.50 .08 0 HE" M07 7.20 .08 T F12 2.00 O. P 0 HE3 N162.88 .58 POT HE3 F03 6.50 .15 0 T HE" NOT 1 . 75 O. T HE6 G12 2.65 O. P D 0163.10 O. P D HE3 G03 6.50 ."S D T HE" 007 1.75 .15 T HE6 H12 2.88 O. P At73.10 .08 P 0 HE3 H03 6.50 .60 0 T AG8 7.75 .30 T HE6 112 3.10 O. P 8173.10 . 15 P 0 HE3 HE" 103 6.50 .79 0 T B08 1.15 .60 T J12 5.00 O. 0 C173.10 .30 POT HE3 J03 6.85 O. 0 COB 8.65 O. T HE6 k12 5 .00 . 30 P 0 HE3 HEIf 0173.10 .53 PDT HE3 K03 1.20 O. T ooa 8.65 .30 T HE6 U2 5.76 .08 0 HE" El13.20 .0" P HE3 L03 1.20 .08 T E08 8.65 .60 T 1'112 5.16 .15 0 HE" Fl13.35 .oe P D HE3 M03 1. 15 O. T HE6 Foe NI2 6.50 O. 0 HE'i G173."0 O. p 0 HE3 HEIf N03 7.15 .15 T HE6 GOB LEAD 012 6.50 .08 0 HELf H173..,0 .15 P 0 HE3 HEIt 003 7.75 .30 T HE6 HOS A13 6.50 .15 0 HEIf 1173."0 .30 P D HE3 AO'-t 1.75 .lt5 T HE6 108 1.01 O. P 0 HE3 813 1.20 O. T J113."0 ...It PDT HE3 BOlf 7.15 .60 T Joe 2.01 O. POT HEJ HE" C13 1.20.08 T KI13. 75 O. POT HE3 COlf 1.75 .79 T K08 2.66 O. P D HE3 HE" 013 1. 75 O. T HE6 U13.75 .Olf PDT HE3 HElt DOlf 8.65 O. T HE6 L08 2.66 .53 P 0 HE3 E13 7. 15 . 30 T 1'1173.75 .08 PDT HE3 EOLf 8.65 .30 T HEl> P108 2.89 O. P D FI3 8.65 O. T HE6 Nl13.75 .11 PDT HE3 HE" FOlf 8.65 ."'5 T HE6 Noe 2.89 .08 P 0 G13 8.65 .30 T 0173.75 .15 P 0 HEJ HE'i GOLf 8.65 .60 T 008 2.89 .15 P 0 HE3 H133.75 .30 P D HE3 HE'f HOq 8.65 .79 T A09 2.89 . If.. POT HE3 1133.15 .,,&f PDT HE3 IOlf 809 2.89 .58 P 0 HE3 J13".00 .15 PDT HE3 JO" COPPER C09 3.11 O. p 0 HE3 K13".10 O. P 0 HE3 KO" D09 3."1 O. P HEJ HE" L13".10 .O'f P D HE3 LO" 1.01 O. P 0 HE3 E09 3.16 O. PDT HE3 PiIJ".10 .08 P 0 HE3 PIC" 1.01 .08 P 0 HE3 F09 3.76 .15 P 0 HE3 NlJ".30 .O'i PDT HE3 NO" 2.00 O. POT HEJ HE'f G09 ".31 .08 P 0 HE3 013".30 .06 PDT HE3 OOlf 2.b5 O. P 0 H09 ".31 .15 POT HE3HE" AI"".30 .15 PDT HE3HE" A05 2.65 .53 POT HE3 109 ".31 .30 POT HE3 HE'" 81lt.. .30 .30 POT HE3 HE" 805 2.88 O. P 0 J09 ".36 O. P D HE3 C1lt".30 ...5 PDT HE HE" C05 2.8e .08 P 0 HE3 k09 ".36 ...5 PDT H£3 01"".35 O. PDT HE 005 2.88 .15 PDT HE3 l09 ".36 .59 POT HE3 Ellt".35 ."5 PDT HE3 HE.. r05 2.88 ...,. PDT HE3 1';09 It.11 O. P D HE3 HEIf Fl"".3 .59 PDT He3 F05 2.8e .58 PDT HE3 N09 5.01 O. HE3 GIltIf. 35 .71 POT HE3 G05 3.10 O. PDT HE3 009 5.01 .15 0 T HE3 HE" HI"".50 Ol.f PDT HE3 HE.. H05 3."0 O. P 0 HE3 AIO 5.01 .30 POT HE3 Hpf tl..



FICHE 005 (Negative Pions)

AOI .. 1.05 GEV/A DEUTERON 105 1. 35 o. 810 'H' JI'f
.. 1.05 GEVPROTON 801 J05 CIO 1(1'f

C01 CARBON Ie05 .. 1.05 GEV/AALPHA 010 .50 o. ll'f
CARBON 001 LOS EIO .15 o. .15 PI1If

EOI .25 o. .05 1'105 CARBON FIO 1.00 o. .01.15 NI'f
. 25 O. FOl .50 o. .05 .10 N05 GI0 1.50 O. .2q 011f
.3B O. .01 GOI .60 o. 005 .25 o. .05 - HIO 2.00 O. .2q 1'15
.50 o. .05 .10 HOI . 75 o. .05 .10 .15 1'06 .50 O. .05 .10 110 815
.63 O. .01 .11f J01 .qO o. 806 .60 O.

i10
.. 1.05 GEV/A CARBON CI5

.15 O. .01 .15 JOI 1.00 O. .05 .10 .15 .19 C06 .15 o. .05 .10 .15 10 015

.88 O. KOI 1.25 O. .05 .15 .21t 006 .qO O. l10 CARBON E15
1.00 O. lOI E06 1.00 o. .05 . 10 . 15 . 19 I'no F15

1'101 COPPER F06 1.25 O. .05 .15 .2Af NIO .50 o. .01 G15
COPPER NOI G06 1.50 o. 010 . 15 O. .15 HI5

001 .50 O. .10 H06 1.75 O. All 1.00 O. .01.15 115
.25 O. A02 . 75 O. .05 .15 106 811 I. 25 O. JI5
.50 o. .10 B02 1.00 O. .19 J06 COPPER Cll 1.50 o. .08 .15 .22 .29 K15
.63 O. .01 .1" CO2 1.2.5 O. .05 .21f K06 011 1. 75 o. l15
.15 O. .01 .15 002 l06 .50 O. .10 Ell 2.00 .15 .29 PU5
.88 O. E02 lEAD 1'106 .15 O. .10 Fll NI5

I. 00 O. F02 NOb 1.00 O. .10 .19 Gll COPPER 015
G02 .51 o. .10 006 . 1.25o. .15 Hl1 1'16

lEAD H02 .16 O. .05 .15 A07 III .50 O. 816
t02 1.01 o. .lq 807 lEAD J11 1.00 O. .07 .15 C16

.26 o. J02 1.26 O. . 05 .21f COl I(11 1.50 O. .15 .29 016

.51 o. .10 K02 007 .51 o. .10 ll1 E16

.63 o. .01 .1" l02 'H' E07 .16 O. .10 Mll lEAD F16

.16 O. .07 .15 1'102 F07 .91 O. Nil G16

.88 O. N02 .50 o. .10 GOl 1.01 O. .05 .10 .19 011 .51 O. H16
1.01 O. 002 .75 .05 . 15 HOl 1.26 O. .05 .15 .21f A12 1.01 o. .08 .15 116

A03 101 812 1.51 O. .15 .29 J16.. 2.10 GEV PROTON 803 .. 2.10 GEV/A DEUTERON J07 ' H' C12 K16
CO KOl 012 .. 2.10 GEV/A CARBON Ll6 ......

CARBQJ 00 CARBON L07 .75 O. .10 E12 1'116 """
E03 1'\07 1. 00 O. F12 CAR80N N16

. 25 O. .05 F03 .25 O. .05 N01 612 016

.50 O. .05 . 10 G03 .50 O. .10 007 .. 2.10 GEV/A ALPHA HI2 .50 O. A17

.1r; O. .01 .15 H03 .15 O. .05 .10 .15 AOB 112 . 15 o. .15 817
1.00 o. .05 . 10 .19 103 1.00 o. .10 .19 808 CARBON J12 1.00 o. .01 .15 C17
1.25 o. .01 .15 .21f J03 1.31)O. . 10 .2,. C08 1<12 1.50 O. 017
1.51>o. .08 .15 .29 1<03 1.65 O. 008 .25 o. l12 1.75 O. E11
1. 75 o. .15.29 L03 2.00 o. .10 .25 .39 E08 .50 o. Ml2 .OOo. .08 .15 .22 .29 Fl1
2.00 o. 1'103 2.50 o. .25 .£fS Foe .15 o. .01 .15 Nl2 .50 O. G17

N03 G08 .90 o. 012 3.00 o. .30 .58 Hl1
COPPER 003 COPPER HOB 1.00 O. .01 .15 .22 AI3 .50 o. 117

AOlt 108 1.50 o. .15 .29 813 .15 o. J17
.50 o. .10 80lt .50 o. Joe 1. T5 o. C13 ".25 o. 1<11
.75 o. .15 COlt .75 O. .10 1<08 2.00 O. .15.29 013 l\7

1.00 o. .05 . 10 . 19 DOlt 1.00 O. LOB 2.50 o. . 15 .30 E13 COPPER 1'111
1.2S o. .15 EOAf 1.31)o. 1'108 3.00 o. . 15 . 30 F13 N17
1.r;0 o. .08. l!i .29 FOlt 2.00 o. NOS 3.50 o. .15.30 G13 .50 o. 011
1. 15 o. .15 GOlf 2.50 o. 008 'f.OO O. H13 1.00 O. .OT .15 A18

HOtt A09 113 2.00 O. .08 .15 .29 818
lEAD 10lf lEAD 809 COPPER B 3.00 o. C18

JOI.J C09 018
.51 O. .10 I<Oq .26 o. .05 D09 .50 O. ll3 l[D E18
.16 O. .15 lOIf .51 O. .10 E09 .75 o. .15 1'113 F18

1.01 o. .05 . 10 . 19 MOIf .16 O. .10 .15 F09 1.00 o. .01 .15 .22 N13 .51 o. G\8
1.2t- o. . 15 NOtt 1.01 o. .10 .19 G09 1.50 o. .29 013 1.01 o. .08. 15 H18
1.51 o. .08 .15 .29 OO't I. 36 O. . 10 . 21f H09 2.00 o. .29 Allf 2.01 o. .08.15 118
1. 16 o. .15 AO; I. 66 o. 109 8llt 3.01 o. J18

805 2.01 o. .10 .25 .39 J09 lEAD Cl" 1<18
'H' C05 2.51 O. .25 .'f8 K09 01,. 'H' U8

005 l09 .51 O. Ell.f I'H8
.50 .10 E05 'H' Pi09 .16 O. .15 Fl,. 1.00 0. NIB
. 15 . 15 F05 N09 1.01 O. .08 .15 .22 Gl't

1.00 o. .10 .19 G05 .15 o. 009 1.51 O. .29 Hilt
I. ZS o. HOS 1.00 o. A10 2.01 O. .29 11It



FICHE 492 (Fits to the Longitudinal and Transverse
Momentum Distributions)

.. 1.05 GEV/A DEUTERON

t P D

CU P 0

P8 P 0

, H' P 0

.. 2.1 GEV/ADEUTERON

t P D

tu P D

P8 P 0
'w P 0

.. O.~GEV/AALPHA
C PDT HE3 HEif

CU PDT HE~

P8 P (J T HE~

P8 PDT HElf

.. 1.05 ~EVfA ALPHA.

t PDT HE3HE~

CU POT HE3HE~
F8 PDT HE3HE"

'H' PDT HE3HELf

.. 2. 1 GEVfA ALPHA
CPO T HE3 HELf

tu PDT HE3 HElf

P8 PDT HE3 HE~

, H' POT HE3 HEIf

.. 1.05 GEV/ACARBON
CPO T Hf 3 HEit HE6 HE8

CU PDT HF3 HE~ HE6 HE8

P8 POT HE3 HE'f HE6 tfE8

'H' peT Hf3 HF.~HE6

AOI
801
COI
001
EOI
FOI
GOI
HOI
101
JOt
KOI
LOt
MOl
NOI
001
AOl
802
CO2
002
E02
FOZ
G02
H02
102
J02
KOl
lOl
M02
N02
002
A03
803
C03
003
E03
F03
G03
H03
10'3
J03
K03
L03
MCi3
N03
O~3
AO'f
80tt
CO'f
DOlf
EOIf
FOlf
GOtt
HOli
IOlf
JO'f
KO'f
LO"
riOAl
NOif
OQIf
A05
805
COS
005
E05
FO!)
GGS
Hor,

.. 2.1 GEV/A CAR80N

C PDT HE3HE" HE6

CU PDT HE3HE~HE6
P8 P n T H£3 HE~.H£6

'H' P 0 T.HE~~t6

105
J05
1<05
L05
M05
N05

.005
A06
806
C06

~
N
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