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NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards' was established by an act of Congress March 3, 1901. The
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Foreword

The National Standard Reference Data System was established in 1963 for the purpose of pro-

moting the critical evaluation and dissemination of numerical data of the physical sciences. The pro-

gram is coordinated by the Office of Standard Reference Data of the National Bureau of Standards

but involves the efforts of many groups in universities, government laboratories, and private indus-

try. The primary aim of the program is to provide compilations of critically evaluated physical and

chemical property data. These tables are published in the Journal of Physical and Chemical Ref-

erence Data, in the NSRDS-NBS series of the National Bureau of Standards, and through other

appropriate channels.

The task of critical evaluation is carried out in various data centers, each with a well-defined

technical scope. A necessary preliminary step to the critical evaluation process is the retrieval from

the world scientific literature of all papers falling within the scope of the center. Each center, therefore,

builds up a comprehensive well-indexed bibliographical file which forms the base for the evaluation

task. Bibliographies derived from these files are published when they appear to be of value to research

workers and others interested in the particular technical area.

Further information on NSRDS and the publications which form the primary output of the

program may be obtained by writing to the Office of Standard Reference Data, National Bureau of

Standards, Washington, DC 20234.

David R. Lide, Jr., Chief

Office of Standard Reference Data
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Photonuclear Data Index
1973 through 1977

E. G. Fuller and H. M. Gerstenberg

This index, a supplement to NBS Special Publication 380, Photonuclear
Reaction Data , 1973 ,

primarily covers data published in the period from

January 1965 through December 1977. Organized by element and isotope, each

entry in the index is for a specific reaction reported in a given reference.

Information is given on the type of measurement, excitation energies studied,

source type and energies, detector type and angular ranges covered in the

measurement. Also included is an index to the more than 1000 data sets

currently available in the Photonuclear Data Center's digital data library.

Key words: Bibliography, data index, elements, isotopes, nuclear physics,

photonuclear reations.

1. INTRODUCTION

This Photonuclear Data Index is the
sixth one published by the Photonuclear Data
Center. NBS Special Publication 380, Photo-

nuclear Reaction Data, 1973 , the Center'

s

1 ast publ i cation, contained a cumulative,
annotated data-index covering articles
published from January 1, 1955 through 1972.

The present index extends the coverage to in-

clude data entered into the Center's file

through March 1978. All of these data are pub-
lished in regular journals or as rather
complete reports as contributions to various
international conferences. Ten journals are

searched regularly for data. These are listed
below along with an indication of the last

issue searched for data included in this
index. These are the issues that had been re-

ceived in the National Bureau of Standards

Library by April 1 , 1978. The Reaction Index,

published regularly as a part of Recent
References in Nuclear Data Sheets, is now used

to find papers published in those journals
not regularly searched.

Journal Last Issue

Canadian Journal of Physics Vol

.

55, #24
Physical Review C Vol. 17, #1

Physical Review Letters Vol. 40. #3
Nuclear Physics Vol. A293

Physics Letters Vol

.

72B
Soviet J. of Nuclear Physics Vol. 25, #4
11 Nuovo Cimento Letters Vol. 17

J. Physical Society Japan Vol

.

43, #6
Journal of Physics G Vol

.

4, ift2

Zeitschrift fur Physik Vol. A284, #2

Nuclear Data Sheets Vol

.

23, #3

In addition to the annotated data index and

bibliography this supplement also contains in

Section 8 a complete index to data available

in the Center's Digital Data Library and
finally an Errata List for SP 380.

2. SCOPE OF THE DATA INDEX

The function of this data index is to

furnish a means of readily locating experi-
mental data in the field of photonuclear re-

actions. This index differs from a biblio-
graphy in that it supplies quantitative infor-
mation about the content of a paper. Each
entry in the index corresponds to the measure-
ment of a specific photonuclear reaction for

a specific nuclide or group of nuclides. An

attempt is made to give as complete a descrip-
tion of each measurement as is possible in a

single line. The type of measurement is in-

dicated as well as the range of excitation
energies covered, the detector used, and
whether angular distribution data were obtain-

ed. The object has been to give a description

of each measurement that is complete enough to

permit an individual, looking for specific
types of data, to readily locate the pertinent
references without having to go through a

large number of irrelevant papers.

For the purposes of this index, the

general criterion as to what constitutes
a measurement of photonuclear data is that

the measurement must give information on the
electro-magnetic matrix element between the

ground state and excited states of some

nucleus. The most common type of reactions
are: (e,e'). (y.y), (Y,n), (y,p), and (p,Yo)-
Two reactions which fit the matrix element
criterion, but which were not included in

the compilation because of their rather
special nature are heavy particle Coulomb
excitation and the thermal neutron capture
reaction (n,Yo)- While the energy region of

particular interest extends from 0 to 150

MeV, papers are indexed which report

1



30 MeV, the region of the photonuclear giant
resonance.

3. DESCRIPTION OF THE INDEX

The data index for each element begins

with the isotopic abundances for that element
and a list of separation energies for each
isotope. The isotopic abundances and separa-
tion energies given in the index differ
slightly from those used previously. The abun-

dances are taken from a new evaluation pre-

pared by N. E. Hoi den [1]* for inclusion in

the seventh edition of the Table of Isotopes
[2]. The new separation energies were taken

from the tabulation of Wapstra and Bos [3]

which are based on their 1977 Atomic Mass
Evaluation.

In the data index which follows, eight
columns are used to describe a reaction re-

ported in a specific paper. The headings

of the eight principal columns used for an

index entry are: REF (Bibliographic Reference
Code). NUCLIDE. REACTION. RES (Result). EXCIT
(Excitation Energy). SOURCE. DETECTOR, and

REMARKS. These headings are described more
completely in the following section.

Within the index, the main grouping of

the entries is by element. Under a given
element measurements made on samples with
naturally occuring mixed isotope abundances
are listed first. Following this, measure-
ments pertaining to the various isotopes of

the element are listed together. The entries
for a given elemental or isotopic sample are

ordered by reaction according to a priority
listing of. first, the incoming particle, and

second, the outgoing particle. All entries
for a given reaction are listed chrono-
logical ly

.

4. DESCRIPTION OF COLUMN HEADINGS

An alphabetical list of the symbols used
under the eight main columns of the data in-

dex is given in Section 10 of this report.

The purpose of this section is to describe
the meanings of the various column headings.

REF A Bibliographic Reference Code is

given here. This is made up of the

year and the first two letters of the

first author's name, plus an addi-
tional serial number.

NUCLIDE The atomic number (Z). chemical

symbol, and mass number (A) of the

excited nucleus (not necessarily the

target nucleus) are given. The mass

number is listed only if the iso-
topic assignment is unambiguous. In

general, it was assumed that the mass
number was unambiguous if in the tar-

get the abundance of a single isotope

was >97%.

REACTION The notation used is the usual

one. Where necessary, a remark is

often used to more fully define some
of the more esoteric reactions. The
notation E.E/P means the inelastic-
ally .scattered electron and proton
were detected in coincidence in a re-

action of the type: A + e — (A - 1)

+ e' + p. while E ,P means that only

the proton was detected. Where the

measurement involved the polariza-
tion or alignment of either the in-

coming beam, the target nucleus,
or the outgoing particle, a $ is

listed to the left of the column.

RES A code is entered that indicates
whether the results are given in

absolute or relative units and how
they are expressed, e.g. a yield,

cross section, form factor, etc.

EXCIT Excitation Energy Range. The excit-

ation energy range of the nucleus
in which the gamma-ray transition
takes place is given. For reactions
initiated by gamma rays, the exci-
tation energy is taken as the gamma-

ray energy; for reactions initiated
by particles, the binding energy
and kinematic corrections are made.

The abbreviation THR stands for

threshold. Energies are normally ex-

pressed in MeV. Where the energy
scale extends above 999 MeV, 999 is

entered and the actual energy given

under REMARKS. Where an MeV scale
is inappropriate for the measure-
ment a * is entered and the appro-
priate units are defined in REMARKS.

SOURCE Source Type and Energy Range. The
source of incident particles is

characterized by the letter C or D

indicating that it was either con-
tinuous or discrete in energy, a

*Figures in brackets indicate the literature
references on Page 3,
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bremsstrahlung source would be

marked C. The source energy is in-

dicated under MIN-MAX. For brems-
strahlung, the range of endpoint
energies is given. In general the

units are MeV. The same notation
described under EXCIT is used when
an MeV scale is inappropriate for
the measurement.

DETECTOR Detector Type, and Angular Range.
The symbols used to indicate the de-

tector used in measurement are de-
fined in the list given in Section
10. The letter D or I under the TYPE
means that the reaction product was
detected differentially or integral-
ly in energy. For example, a scin-
tillator (SCI) is usually used dif-
ferentially (D) while a BF3 detector
(BF3) always integrates over neutron
energy (I). The angular range cover-
ed by the detector is indicated
under ANG. A single number in the

column means the measurement was
made at this angle (given in degrees)
only. DST means that the measurement
was made at two or more angles and

4PI indicates that the detector used
essentially integrated over all out-
going particle directions.

REf'IARKS A short phrase included to give
additional information that will

make the index entry more useful.
For example, pertinent energies are

more exactly defined, additional in-

formation is given on polarization
or alignment experiments, residual
nuclei are identified, etc. The
additional information is selected
in a fairly unsystematic way and is

limited by the available space. The
entries should not be regarded as

exhaustive or consistent.

5. ACKNOWLEDGEMENT

The authors gratefully acknowledge the
many contributions made by Cheryl Campbell to
the production of this index. Her careful
attention to details and her willingness to
take on many of the tedious and exacting as-
pects of the Center's work are deeply app-
reciated .
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7. PHOTONUCLEAR DATA INDEX

1973 THROUGH 1977

HYDROGEN Z-i

A ABUNDe SEPARATION ENERGIES (MEV)
G« N Gi P G.T G» HE5 G.A G.2N G.NP G.2P

& * * * * * *
2 lo5(-2) 2.2 2o2 * lie 2.2 «

* 6*3 8*5 * * * 8e 5 8.5

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. CUT TYPE ANG REMARKS

72kF9 IH 1 $ G. PI * ABX 3 0 0-9 00 C300-900 MAG-O 90 POLARIZED TARGET
72ZDi 1 H a S G. PI + NOX a 50-9 09 C390-909 MAG-D £35 POLARIZED PHOTONS
74AL15 IH 1 G« PI + RLX 200-400 C600 MAG-D DST D(G.PI+)/P(G.PI+»
74CLiO SH a G« PI + ABX £50-450 C250-450 TOF-D DST TAGGED PHOTONS
74DE3 1 H 1 G. PI + ABX 145-155 C145-154 ACT-

I

4PI
77ftR7 IH a G. PI + ABX 500-930 050 0-93 0 MA G-D DST
72ZD1 1 H s G. P I 0 NOX 15 0-918 C426—91

8

MAG—

D

DST POLARIZED PHOTONS
74CL10 iH a G* PIO ABX a 50-450 C250-450 TEL-D DST TAGGED PHCTONS
74DES2 £ H a s G* PIO ABX 980-999 C999 SPK-D UKN POL P. 999=£«225 GEV
74GE2 1 H 1 G. PIO ABX 400-500 C500 TEL-D DST
74G05 IH a $ G. PIO NOX a 50-495 C600.900 M5^G-D UKN POL PROTONS. PHOTONS
74GA9 1 H 1 $ G. PIO NOX 400-650 C9 99 UKN-D DST 999=1,4 GEV. POL G
74HI5 £H a G, PI 0 ABX 340-420 C4£2.447 CKV-D DST
74JA3 1 H 1 G» PIO ABX 240-380 C455 TEL-D DST
75D0£ an a G. PIO ABX 360-938 C999 TEL-D DST 999=1.2 GEV
76AB7 1 H 1 s G. PI 0 ABX 900-999 D900-999 MAG-D DST 999=1.65 GEV. POL G
7eBL9 SH a $ G. PIO NOX 700-999 C 2* SPK-D DST 999=1.2 GEV.*GEV.$P
76BL13 1 H 1 3 6. PIO NOX 600-999 C 2* MAG-D DST 999=1 . 2GEV.*GEV.$P
76D06 JH a G» PIO ABX 238-922 C245-922 TEL-D DST
7eDE7 IH 1 s G» PIO NOX 1 50-640 C540-640 MAG-D DST $ RECOIL P

77AR7 IH a G . PIO ABX £00-930 0500-930 MAG-D DST
77D05 IH 1 w. PIO ABX 262-238 C375-475 TEL-D DST
746*^9 an a G. G ABX 7 0-a a 0 C UKN UKN-D DST
74BA11 IH 1 G. G ABX 85-1 07 C127.146 TEL-D DST
7 58*^2 an a G. G ABX 70-aa 0 ca27.a48 TEL-D DST
77AL5 1 H 1 G« PIO ABX 320 C350 CKV-D DST

76SI 1

1

IH 2 E. E/ A.BX 2- 80 D 80-300 MAG-D DST
73SHi8 2 H 2 E. E/P ABX a 8t 35 0 38.a06 MAG-D DST COINC E.P
74AN5 IH 2 E. E/P ABX 95 C999 MAG-D DST 999=1.2 GEV
75AN9 an 2 E. E/P ABX 0*a 85 Dea6.999 MA G-D DST 999=1.195 GEV.*MEV/C
7 0HA2 IH 2 E. N ABX 5-18 D 5-18 BF3-I 4PI
74PHa an 2 E. N NOX 4- la D 4-11 MOD-

I

4PI R^TIO (G.N)/( E.N)
73CH4 IH 2 E. P ABX 5- 24 D 38.107 MA G-D DST
73SKJ an 2 E. P ABX 4- 46 D 38.107 MA G-D DST
74CH2 1 H 2 E« P ABX 5- 44 D 30-107 MA G-D DST
74SKi an 2 E« P ABX 17- 2 8 0 29 MAG-D DST
74AL13 IH 2 G. PI + RLX 200-400 C600 MAG-D DST D(G.PI+)/P(G.PI+»
74CLiO an 2 G« PI + RLX a 50-450 C250-450 TOF-D DST TAGGED PHOTONS
77AU4 1 H 2 G. PI + RLX 148-155 C150-155 ACT-I 4PI RELATIVE SIGMA. H2/H
74CL&0 an 2 G. PIO RLX £50-450 C250-450 TOF-D DST TAGGED PHOTONS
74CH0 IH 2 G. PI- RLX 15 0-450 C250-450 TEL-O DST TAGGED PHOTONS
75CH3 an 2 G« PI- ABX 200-450 C450 BBL-D 4PI

4



NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, CUT TrPE ANG REMARKS

74AH9 IH 2 G « MU-T ABX 15- 25 C UKN MGC-D 4PI
i H 2 G.P ABX £7- 25 C 25 SCD-D DST

76D05 IH 2 G.P ABX 1 39-852 C999 TEL-D DST 999=1. 2GEV
76HU4 iH 2 G.P ABX 20-120 D 20-J20 MAG-0 0
77D05 IH 2 G.P ABX 74-241 C UKN TEL-D DST
77K05 IH 2 S N. G NOX 2 0 i NAI-D 90 POL OF G
73AR11 IH 2 N. 2G ABX 2 C 0 NAI-D 4PI LIMIT ON SIG
7eEA3 JH 2 N.2G ABX 2 0 0 SCD-D 85 ANG BTW DET. SIG

HELIUM Z=2

4

ABUNDe II

}

G.N
7o7

20« 6
ae4(-4)

99o99

SEPARATION ENERGIES (MEV)
G.P G.T GtHE3 G.A G.2N G.NP G.2P
5.5 * * * 7,7 7,7

19e8 19o8 20«6 4< 28e3 26.1 28.3

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

75KA6 2HE3 E. E/ ABX 5-12 D 60- 120 MAG-D DST BROAD PEAK AT 6.4 M
75KA7 2HE3 E. E/ ABX 0- 40 D 60-120 MAG-D DST
76MC2 2HE3 E. E/ ABI 23-263 D500 MAG-D 60 QUASISLAST SCAT
73SHa 8 2HE3 E. E/P SPC 18- 30 Dl 00 MAG-D DST COINC E.P
72SH8 2HE3 E. D RLX 19- 30 DlOO MAG-D DST PROTONS IN COINC
74CH3 2HE3 E. D ABX 10- 21 D 21. 23 MAG-D 90
75SK1 2HE3 E. 0 ABX 11- 40 D 43- 103 MA G-D DST
7 5B*7 2HE3 G. PJ + ABX 227-4 53 C600 MAG-D DST PI-T IN COINC
74BE8 2HE3 G. N ABX 7- 31 D 7- 31 BF3-I 4PI
75HE7 2HE3 G. N RLY 8- 23 C 23 CCH-D 4PI DALITZ PLOTS
6 8PI1 2HE3 G. D ABX 1 80-550 C800 TEL-D 90
73T22 2HE5 G. D ABX 1 60-370 C MA G-D DST P DETECTED IN COINC
73TI4 2HE3 G. D ABX 11- 65 C 67 MAG-D DST
75*Ri 2HE3 G. D ABX 175-37 0 C405 MAG-D DST PROTONS IN COINC
75HE7 2HE3 G. 0 RLY 6- 23 C 23 CCH-D 4PI
JtHEZ 2HE3 G« A ABX 200-600 C700 M*,G-D DST TIME REVERSAL TEST
74MA6 2HE3 P. G ABX 16 0 16 MAG-D DST DETECTED RECOIL
7eHE3 2HE3 P. G ABX 256-390 D377-576 SPK-D DST

75DE6 2HE4 E. £/ ABX 0-300 0800-999 MA G-D DST 999= a .18 GEV
76MC2 2HE4 E. E/ ABI 32-272 D500 MAG-D 60 QUASI E LAST SCAT
74GC5 2HE4 c* E/P ^BX. 0* 30 D999 MAG-D 20 SEP E. 999=1.1 GEV
74G0e 2HE4 E/P ABX * 17 D999 MA G-D DST *SEP E. 999=lo2 GEV
72AR5 2HE4 G. PI- ABX THR-575 C346-575 TEL-D DST
73TZ2 2HE4 G. PI- ABX 1 50-950 C MAG-D DST PI- AND P IN COINC
73IR2 2HE4 G. N ABX 21- 31 D 21- 31 TOF-D DST
73IR4 2HE4 G* N ABX 21- 37 C 35. 35 TOF-D 98
73M^iIl2 2HE4 G. N ABX 20-110 Clio TOF-D DST
73TZ2 2HE4 G. N ABX 275-43 0 C MAG-D DST N AND HE3 IN COINC
73WE5 2HE4 G. N ABX 25- 75 C 25- 75 TOF-O DST
74AR6 2HE4 G. N ABI 26-120 C120 CCH-D 4PI ENERGY MOMENTS
75ARS 2HE4 G. N ABX 274-403 C405 MA G-D DST 2-BODY COINC
75AR10 2HE4 G. N ABX 27- 3 0 CUKN CCH-D DST
75IR2 2HE4 G. N ABX 22- 32 C 22- 33 TOF-D DST

5



NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

76AR8 2HE4 G,N ABX 21 -1 50 CUKN CCH- D 4PI
74ipa 2HE4 G, XN RLY 20- 35 C 35 TOF- I 98 N YLD VS BEftM CURKe
73KI2 2HE4 G,P ABX 1 80-320 C320 SPK-D DST
7 4AR6 2HE4 G.P ABI 26-1 20 CI 20 CCH- D 4PI ENERGY MOMENTS
7 5AR31 2HE4 G.P ABX i75-370 C405 G- D DST 2-BODY COINC
74AR6 2HE4 G*PN ABI 26-120 C150 CCH- D 4PI ENERGY MOMENTS
T4AR6 2HE4 G,2P2N ABI 26-i 20 C£50 CCH- D 4PI ENERGY MOMENTS
75TZ2 2Hc4 G.TP ABX 1 90-415 C MAG- D DST TP DETECTED IN COINC
72AR6 2HE4 G*D ABX 28- 75 CiSO CCH- D DST
76AR5 2HE4 G, D ABX 201-359 CUKN TEL- D DST D.D COINC
74AR6 2HE4 G.2D ABI 26-120 CS50 CCH- D 4PI ENERGY MOMENTS
72HA9 2HE4 $ P.G NOX 24- 70 D 6- 14 NAI- D DST POLARIZED PROTONS
73HAi 5 2HE4 P.G ABX 26 0 e NAI- D 90
71DE1 2HE4 D. G ABX 24- 30 D 1- 6 NAI- D DST
f jP02 2HE4 D.G ABX 25- 28 0 6- 12. NAI- D DST

LITHIUM Z=3

A ABUND.d) SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G,2N G . NP G.2P

6 7c5 5«7 4« 6 £5e8 i5a8 i«5 27o 2 3 .7 26.4
7 92e 5 7.3 10. 0 2 • 5 25« 9 2o5 12.9 llo8 33.5

NUCLI DE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

74AH8 3LI G. MU-T ASX 15-220 C300 MGC-D 4PI
75AH3 3LI G. MU-T ABX 10-210 C140-275 MGC-D 4PI
73D0 9 3LI G. XP A BY 90-400 C400 TEL-D DST

73FA1 3LI6 £, E/ SPC £1 D 50 MAG-D 180
73KU7 3LI6 £, E/ ABX 84-2 84 D9 99* MAG-D DST *999=1«184 GEV
74WH3 3LI6 £, E/ ABX 0-300 D500 MAG-D 60 QUASI ELASTIC SCAT
74YE2 3LI6 E. £/ FMF 2 D 30- 60 MA G-D DST 2.18 MEV, 3+ LEVEL
75BE5 3LI6 E. £/ LFT 3 D 35-125 MAG-D DST 3=3.56 2 MEV
76BE3 3LI6 E. £/ FMF 1- 8 D 41-125 MAG-D DST
77BUS4 3LI6 E. £/ FMF UKN D 82-292 MAG-D DST
72AN11 3LI6 E. £/P ABX 0* 20 D9 99 MAG-D 20 *SEP E, 999=1.18 GEV
7 2HI 8 3LI6 E. E/P NOX 0* 30 D700 MAG-D DST *SEP ENERGY RANGE
75HI5 3LI6 E« E/P SPC 0* 7 0 D700 MAG-0 UKN SEP ENERGY RANGE
726E4 3LI6 E. E/D ABX -40* 40 D515 MA G-D DST *REC0IL P MEV/C
73HE7 3H6 E. E/D ABX 200 D999 MAG-D DST 999=2.7 GEV
74GE7 3LI6 E« E/O ABX 74* D520 MAG-D DST *MCM TRANS MEV/C
72GE4 3LI6 E, E/A ABX -50* 50 D525 MAG-D DST RECOIL P MEV/C
74GET 3LI6 E/A ABX 78* D520 MA G-D DST MOM TRANS MEV/C
7eSK9 3LI6 E, D ABX 10- 16 D 23 MAG-D DST
75SH3 3LI6 E, T ABX 26- 68 D UKN MAG-D DST VIRTUAL PHOTON ANAL
74DE3 3LI6 G, PI + ABX £45-1 £5 Ci 45-1 54 ACT-

1

4PI
74G01 3LI6 G, PI + ABY 150-400 C400 BBL-D 90
74G0i 3LI6 G, PI- ABY 1 50-400 C400 BBL-D 90
73SA14 3LI6 G, G LFT C 5 NAI-D 120 3=3.56 MEV
73DEa4 3LI6 G, P ABY 7- 57 C 20- 57 TEL-D 90 COINC MEAS WITH P,D,T
75GA3 3LI6 G, P ABX 60 D 60 MAG-D 45

6



NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
R£F Z A IN, OUT TYPE ^.NG REMARKS

74G01 3UI6 G.P ABY 4-400 C400 BBL-D 90
76MAe 3LI6 G. P ABX 60-1 00 0 60- 100 MAG-D DST
72DEi4 3LI6 G.2PNT ABl 24- 57 C 20- 57 TEL—

D

90 2PNT I S AN ESTIMATE
73DE14 3LI6 G, DP ABY 6- 57 C 20- 57 TEL-D 90 P.D.T IN COINC
73DES 4 3Lie G.T ABY £6- 57 C 20- 57 TEL-D 90
75BA4 3LI6 A« G ABX 4 D 6— 8 NA I-D 90 4=3.562 LIMIT ON SIG
75BE8 3LI6 A,G LFT 3 D 3 SCD-D 90 3=3.562»LIMIT ON LFT

73KU7 3LI7 E,E/ ABX 64-284 D999 MAG-D DST 999=1 •184 GEV
7aHi e 3LI7 E, E/P NOX 5* 35 D700 MA G—

D

DST SEP ENERGY RANGE
73HI 5 3L17 E.E/P SPC 0* 7 0 D70 0 Mfsi G-D UKN SEP ENERGY RftNGE
74GC1 3LI7 G,PI + ABY £ 50-400 C400 BBL-D 90
71N01 3LI 7 G,PI- ABY 1 50-999 C140-999 ACT-J 4PI 999=1*2 GEV
7 4GC£ 3LI7 G.PI- ABY J 50-400 C400 BBL-D 90
73AH4 3LI7 G, MU-T ABX 10-140 C140 MGC-D 4PI
75BRSa 3LI7 G* N ABX 7- 3S D 7- 31 BF3- I 4P I

73BR11 3LI7 Gf 2N ABX 11- 31 D 11- 31 BF3-I 4PI
73G^;5 3LI7 G.P ABX 60 D 60 MAG-D 45
74DE1

1

3LI7 G. P ABX 12- 40 C 15— 40 TEL-D 90 SEP ISOTOPES
74G01 3LI7 G, P ABY 1 0-400 C400 BBL-D 90
75DE7 3LI7 G.P ABI io- sa C 1 5- 51 TEL-D 90 SEE ^^LSO 74DE11
76MAe 3LI7 G.P ABX 60-1 00 D 60-100 MA G-D DST
73KC6 3LI7 G.TP ABX 23- 27 C 27 EMU-D 90
"»5DE7 3LI7 G.D ABX 10- 51 C 15- 51 TEL-D 90
75DE7 3LI7 G.T ABI 2- 51 C 15- 51 TEL-D 90

BERYLLIUM Z=4

A ABUND* SEPARATION ENERGIES (MEV)
G.N G.P G.T G,HE3 G.A G,2N G.NP G,2P

9 100c 1«7 16c 9 17 •7 21*2 2c5 20a 6 18.9 29.3

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

73VE4 4BE6 HE.G ABX 13- 25 D 1- 28 NAI-D DST

76FI3 4BE8 P. G ABX 17- 33 D 0-18 NAI-D DST
77UL1 46E8 $ P.G ABX 17- 18 D380*960 SCO-D DST ENERGY KEV, POL

6eCL2 4BE9 E.E/ LFT 1- 7 D 25- 58 MAG-D DST 5 LEVELS
73BE4 4BE9 E.E/ FMF 14- 18 D 62-122 MAG-D DST 5 LEVELS
73KU7 4BE9 E. E/ ABX 84-2 84 D9 99 MAG-D DST 999=lal84 GEV
73SL6 4BE9 E.E/ FMF 1- 10 0 60-106 MAG-D DST lc67. 2€)43 CONTo
74EN1 4BE9 c. E/ FMF 2 C 60-120 MAG-D DST 2,429 MEV LEVEL
74TI3 4BE9 E.E/ ABX 0-600 D9 99 MAG-D DST 999=1,2 GEV
72HI 8 4BE9 E.E/P NOX 10+ 35 D700 MAG-D DST SEP ENERGY RANGE
7 3HI 5 4BE9 E.E/P SPC 0+ 70 D700 MAG-D UKN SEP ENERGY RftiNGE

74GO10 4Bc9 E.E/P ABX 1 0+ 50 D801 MAG-D 30 SEP ENERGY
74G01 4BE9 G. PI + ABY 1 50-400 C400 3BL-D 90
74G01 4EE9 G.PI- ABY 150-400 C400 BBL-D 90
72AH7 4BE9 G. MU-T ABX 16-140 C140 MGC-D 4PI
73AH4 4EES G.MU-T ABX 10-140 C 140 MGC-D 4PI
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
e cREp z ^, I N« OUT TV Pc ANG REMARKS

4BE9 G * MU—

T

A3X 2 5—2 20 C300 MGC—

D

4P I

75AH3 4BE9 G» MU—

T

ABX 1 0—210 CI 40-275 MGC—

D

4PI
T7BU4 4 eE9 G « Nl ABX 17— 26 C 2.2— 29 TOF—

D

DST
73AN16 4BE9 Gt N ABX 1- 17 c 1 — 17 BF2- I 4PI
75SC7 4BE9 G» N ABX 62— 66 D 62— 66 TOF—

D

DST 62«7-65.7 MEV
71N01 4BE9 Gt 2N ABY £1—999 c 80—999 ACT-

1

4PI 999= 1 « 2 GEV
7 5KN5 4 BE9 G * 2N ^.BX 20— 36 D 17- 38 MOD—

I

4P I

6 SCO 2 4BE9 G« XN ABX 6— 80 C 6- 80 BF5- I 4PI
66004 4 BE9 Gt XN i^.BX 6— 80 C 6- 80 BF3- I 4PI
7 3 Hull 4BE9 Gt XN ABX 1— 28 c 1- 28 MOD—

I

4PI
J 4KNS 0 4BE9 G t XN ^6X 1 7— 25 D 17- 25 MOD—

I

4P I

7 SHU 1 4BE9 G» XN ABX 1 — 2 8 c i- 28 BF5—

I

4PI
7 5K N 5 4 BE9 G « XN ABX 17— ^8 D 17- 38 MO D— I 4PI
7 4G0JI 4BE9 Gt F ABY 2 7—400 C400 B8L—

D

90
7oMA 8 4 EE9 Gt P AoX o 0—1 00 D 60- 10 0 MA G—

0

45
78DCS 4BE9 GtP A8X 67-600 CI 00-600 TEL-D DST PROTONS OVER 50
73D09 4EE9 Gt XP ABY 97-4 00 C400 TcL-D DST
74DC5 4BE9 Gt XP ABX 1 00-999 C125-999 TEL-D DST 999= 1 GEV
7SSC3 4BE9 TtG ABX 18- 20 D i- 3 NAI-D 90

73BL5 4BE10 T, G RLX i7- 2 0 D 0- 3 NAI-D 90

BORON Z=5

£0
11

ABUND. ( 1

)

SEPARATION ENERGIES (MEV)
GtP GtT GtHE:: GtA Gt2N GtNP
6*6 2 8.7 J 7. 8 4.5 27<» 0 8.3

GtN
20e 8o4
80c 11*5 11*2 11.2 27e2

Gt2P
23.5

8o7 19e9 18e0 30e9

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A INtOUT TYPE ANG REMARKS

TlNOi 5B GtBE7 ABY 25-999 C 80-999 ACT-

I

4PI 999=1«2 GEV

76FA5 5B 1 0 E,E/ ABX 5- 12 D 40- 61 MAG-D 1 80 6 LEVELSt 5.11-11.56
76KN3 SB iO Gt2N ABX £6- 35 D 16- 35 MOD-I 4PI
73HU12 SB 10 Gt XN ABX 8- 28 C 8- 28 MOD-

I

4PI
T3HUi4 5E iO GtXN ABX 8- 28 c 8- 28 BF3-I 4PI
76KN3 56 10 Gt XN ABX 10- 35 D 1 0- 35 MOD-I 4PI
59ME3 5B &0 PtG ABX 6- 8 D 0- 2 NAI-D DST
75AU8 5E 10 Pt G ABX 7- 8 D 0- 1 SCD-D 0 LEVELS 6»88t7.44 MEV
7EAU8 SB 10 AtG ABX 7- 8 D 4- 5 SC 0-D 0 LEVELS 6«88i7«44 MEV

73FL3 5B 1

1

EtE/ SPC 0- 35 D 50- 90 MAG-D DST
75KAa 5B al Et£/ ABX 0- 34 D 52- 90 MA G-D DST LEVELS 2-13
?6£P4 5B 11 GtPI- ABX 150-400 C180- 400 ACT-I 4PI
76MI7 5B li GtPI- ABX 142- 1 69 C120-a70 ACT-

1

4PI
73SA14 56 11 Gt G LFT 2t 4 c 5 NAI-D 120 2=2.12. 4=4*44
76KN3 5B &i Gt2N ABX 16- 35 D 16- 35 MOD-1 4PI
73HU12 5B 11 GtXN ABX 1 1- 28 c 1 1- 28 MOD-I 4PI
75HU!i4 5B aa GtXN ABX 11- 28 c 11- 28 BF 3-1 4PI
76KN3 5B 11 Gt XN AEX 10- 35 D 10- 35 MCD-I 4PI
75AD2 5B &£ GtPG ABY 11-300 Cl 00-800 SCD-D 135 YIELD TO 3.4 MEV 2+
75AP5 56 1% Nt G NOX 25 D 14 NAI-D DST
74DE4 58 11 Dt G ABX 18- 26 D 3- 12 NAI-D DST
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CARBCN Z=6

A ABUND.(S) ScPARATlON ENERGIES (MEV)
G,N GtP GtT 6tHE5 GtA G.2N G,NP G»2P

£2 98o89 i8c7 J 6« 0 27© 4 26»3 7.4 31«S 27.4 27.2
15 1«11 4.9 17«S 23*9 24.4 10«6 23*7 20«9 31*6

NUCLIDE REACTICN RES cXCIT SOURCE DETECTOR
K tr 7 A T KJ1 IN f

r\ 1 ITU U 1
T V DP
1 Y KG A KI PAINO DP MA Dl^ CKc MA Kiso

1 ^ C f Ada U OS uA p— r»MA U 1 A A1 0 U

f a INft. 31 E t
mA p— r\ P» C T

oC 1 ^ C f bHC 0 CO MA 0— U OU
A G V D200-350 MA 0—

U

n c TUo i

7 2S P 9 oC 1 d. £ • EX NO X 1 0 D 35- 71 uA /" p^MA t>—

U

r\ e T
1 D— 1 0 • 1 oy

7ot HI oC 1 ^ C 1 EX LrT 1 b D 35- 56 MA Cj—

U

CT 1 C 1 AO UPV/ 1 PV/Pl

T A r" C /i E f
ptx A B VADA iL t— A 0 C 50 MA P— PiMA 0—

U

51 A AA OU /-_ UJ T P»T 1—1 PIP 110 Tfl PWV5— W 1 U 1 Pi Up a ^ 0 r & t V
^ yi \ii LJ T OC 1 ^ C f t X A c yADA U^O U U 0500 MA P_ nMA 0—

U

AOU 1 1A C T P 1 A CT TP C P A TUUAoiCl-Aol iC oCA 1

7 ^ v# 9 ov c. 9 tx A Q yADA A U U~ OU U D812-999 mA ^ r\MA ^3— L)
1 A 0 Q0— 1 "3 0A P P V/

T of £.rM O A POC 1 ^ c P / Dt X H A n VADA f U D700 MA w— U n QT *CPD PKIPDl^V CAKIPP* 0 Z. r* C NC Ko Y KA iN0

1

APOC C. f
P / 0t / K OKC D700 mA f"* ^ r\MA 0— L/

1 IW KIIJIS IN ^CPP PMPCf^V CAki^?

r ri ^ o AP01. X £ p yDC K A P yADA X ^ D 2* 3 1 AX 0 *P - f^C u^ C 9 V

• H- D C w V* p P D OA f 0A AH D497 mp* 0— u 0 1
*MTCCTMf^ PWPD^^V MPW

r u w X ^ w • P D A R yADA U * Of D497 0 0 afcMTCCTMl^ PMPD^IV

r CI N ^; £ 0 ^ P . P A R^ flA A 0
1.1 * 0 u D700 UA n r> C.T *cpDApATTnW PMPO^^TPC

f IN + AT P- A R X ^ X ^ 0 X ^ C300-850 MA n P A

f f O U & £ 0 \« P « Di yrv^ A A 0 £ 0V 0280 Mi^ ri— n n ^T cTfi DT — CTfi DT*
7 *y C HAfro no AP0^ 1 ? C 9 D T 4- A R ¥ADA W X 0195 MA tz— nMM 0 U n ^T
V "a M A
a C w IN *T APDC C. f

A R VA DA 0 A V*"© A V C300-850 MA nM|^ \3— U 5 A
•y "f Qo 1 Pf f a\J X ^ A^OC 1 p P . D T — A R yADA 0280 MA /I— nMM VJ U n QT CT*^ PT— XCT/^ PT-*0X0 KX XoXVj KXT
f *^ M L A P C" .C « IN ^ A* Q c ie- 39 APT— TAC 1 — 1 AD T VTPl Pi /fZ KI1//P Kll

yAC ^ fi APOC 1 01 ^ C 9
KJIN A R yADA R O— 1 P rt 0 63-150 TH P— n

I U P I-'
n CT PV-IPlTriKl PiTPP

•5' 1^ M C* A/"OC C 9 IN A R VADA A V" ^ c D 26- 32 APT— TAC 1 — 1 APT
7 1 C iif 1 i apOC £ ^ C 9 AP A CVA DT DO"" A 0 U OSjO MA p— r\MA 0— L/ Pi Q T

r J. C o ^ AoC J. ^ p V D A R VAD T DO ^ 0 U cioo-250 MA nMM \3 U "5 A0 UW M C A0 ^ P^ _9 IN A R yADA A » 0 ^ 0 26- 32 AP T— TAC 1 i.
AD Tfr^ X

f wWIn 1 U APOC 1 ^ 9 09 D T Kin VFNUA 1 u y U U C800-900 TP 1 —Pi
1 c, c— u Q Ay U D T _ D P n T KIP D Dn 1Hi — H C U X INC 9 K KU L-

y ~ fin *^ OC £, ^ 0 9
^ RVA DT ^ TA—Ann C400 R 0 1 — r»DDL.— U 0 AV u

y/i QO 1 A APOC 1 £L 9 oKC 1 P A— A c;
J, 0 U— *f D C345 P M 1 1—1^SIM U L/ P* CTu 0 1

0 ^ 1 LJ •f o^» 9 P T 4- A RVAD? A 0 U *» U </ C300. 400 RRl — P)DDL. U OAVU
r OW n w Af X A 0 9 P T 4- A R VA D T 1 A n— ? nA *r w ^ 0 U C250 MA nMM 0 L/ 0 A

T A Kl
if w IN O 0^ £ ^ 0 9 P T » A R yADA 9 A A— A 9 A 0Z23- 824 MA PtMA 0— U OA

r wou

o

AP0V 1 P 0 9 P T — A R VAD T 1 7 A—A A A C400 R A 1 — PiDD L— L/ 0 A
T AR p. SI A 0V A £ 0 9 P T— CPP M A A— ~ A C\

A 0 U w f 0 C345 PM 1 1— PttMU U ncT
7AP D "2 A P0 1 P 0 9 P T — A R yADA 1 A A— *a"yp CI 20- 375 A P T— TAL. J — 1 A D T4 H 1

A^OC jL ^ V9 9 AO T 9 C AAA C300. 400 DDL.—

U

90
6C 1 2 G9 P I — ABX 1 50—1 91 C150- 191 AC T—

I

4PI B+ ACT I V—NITROGEN 12
6C 12 G9 PI- ABY I 40-250 C250 MAG-D 90

77BA8 6C 12 G9 PI- ABX 300-900 C3 00-900 MAG-D 44
7 0WU3 6C £2 G9 MU-T ABX 20- 30 C 50 KSP-D 4PI
72AH7 6C 12 G9 MU-T ABX 16-140 C140 MGC-D 4PI
73!^H4 6C 12 G9 MU-T ABX i 0-1 40 CI40 MGC-D 4PI
75AH3 6C 12 G9 MU-T ABX 10-1 6 0 C140- 275 MGC-D 4PI
77B£3 6C £2 G9 G ABX 5- 8 D 5- 8 SCD-D 140 5e5-7e2 MEV
72AN8 6C 12 G9 N ABX 1- 7 C 1- 7 ACT-

1

4PI ENERGIES GEV
?2EY2 6C 12 G9 N ABX 64-123 0 64-123 TOF-D OST
72JU2 6C 12 G9 N SPC 18- 28 C 23- 3a TOF-I DST GND STATE NEUTRONS
73M09 6C 12 G9 N RLY 18- 39 C 18- 39 ACT-

I

4PI YIELD/ PHOTO/ELECTRO
73Ni9i5 6C 12 $ G* N NOX 22- 31 C 30t 64 TOF-I DST GS NEUTRONS

9



NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

75SC7 6C £ 2 Gf N ABX 62- 66 D 62- 66 TOF-D DST 62»7-65«7 MEV
75W02 6C 1 2 G< N RL Y 1 9— 40 C 19- 40 ACT-I 4PI RATIO (G,N)/(E*N)
77J03 6C 1 2 G 1 2N ABX £ 0 0—600 C£ 00-800 ACT- I 4PI
7 1G03 6C 1 2 Gi XN ABX £ 9— 24 C 19- 24 MOD—

I

4PI
7iE Y3 6C 1 2 6 4> XN SPC 21 — —_ ^ C234 TO F—

D

90 NEUTS E ABV 12 MEV
7 5KN 8 6C & 2 Gi XN k BX £ 9— 52 D 19- 52 MOD- I 4PI
72T09 6C 1 2 G, P ABX 86—240 C250-999 BBL-D 90 999=1,2 GEV
73GC5 6C i2 Gi P ABY 86—400 C400 BBL-D 90
74B014 6C 1 2 Gi P SPC 46-345 C2 45 EMU—

D

DST
75TQ4 6C 12 Gi P ABY 96-400 C300*400 BBL-D 90
76CA5 6C 12 Gi P ABX 1 8- 30 c 19- 30 SCD-D DST
7eMA8 6C S 2 Gi P ABX 60-£00 D 60-£00 MA G-D DST
76TU3 6C 1

2

Gi AP ABX 25— 42 C 42 EMU-D 4PI
73DC9 6C & 2 Gi XP A BY 96—400 C400 TEL-D DST
74D05 6C 12 Gi XP ABX 1 00-999 CI 25-999 TEL-D DST 999=1 GEV
74FI 6 6C i 2 G

1

XP ABX 60-£00 D 60-£00 MA G—

D

DST
74WI4 6C 1 2 Gi XP NOX 20- 29 C 31 SC D—

D

90 P SPECTRUM
76TU3 6C £ 2 Gi DA ABX 50- 42 C 42 EMU—

D

4P 1

76TU3 6C 1 2 Gi -A AbX 7- 42 c 42 EMU—

D

4PI
T S Nufi oC 1 2 G 1» BET A BY £6-999 c 80-999 ACT—

i

4P I 999=1,2 GEV
73DI 4 6C 1 2 Gi BE7 ABY THR-999 C999 ACT— I 4PI 999=1 GEV
74DI7 6C & 2 Gi BET ABY 26-999 C300-999 ACT- I 4P I 999=1 GEV
74BA1

5

6C 1 2 Gi F RLY THR-999 C800-999 TRK—

D

DST 999=1GEV FRG A, 6—1
72HA9 6C 1 2 $ P >G NOX 22- 29 D 6-14 NA I—

D

DST POLARI ZED PHOTONS
73HA£5 6C £2 Pi G ABX 22 D 7 NAI-D 90
74AN7 6C 12 Pi G LFT 16 0220* NAI-D 90 ENERGY, KEV
77SN3 6C J 2 Pi G A BX 2£- 37 D 6- 23 NA I-D DST
72L14 6C 1 2 HEi G ABX 27- 35 D 1- 11 NAI-D 90 HE=HE3
73LI S 6C £ 2 HEi> G ABX 27- 35 D 1-11 NA I-D DST
74SH3 6C 1 2 HEi G ABX 28- 45 D 3- 24 NA I-D DST HE=HE3 , 4 LEVELS

7 5PA2 6C 15 G,>NG ABX 10- 36 C 15- 44 SCD-D 112
7 5PA2 6C £3 Gi) 2N RLY 24- 40 C 35, 40 ACT-I 4P I

75PA2 6C 1

3

Gi» PG ABX 19- 37 c 15- 44 SC 0—

D

112
7 5AP 5 6C S3 Ni1 G NCX £ 8 0 £4 NA I-D DST
73WE3 6C 13 Di> G ABX 19- 22 D 1- 4 NAI-D DST

72CR5 6C 14 E .E/ FMF 7, 8 D 60-120 MA G-D DST 7=7.01 . 8=8e32 MEV
73FA5 6C £4 EllE/ SPC 0- £6 D 50 MA G-D £80 PEAKS 7c3,7*9,9e3
74KL2 6C 14 e .E/ SPC 20- 24 0 61 , 81 MAG-D 146 UPPER LIMIT MEAS
77CRa 6C £4 E »E/ ABX 7- £6 0 37- 60 MA G-D £ 80 8 STATES

NITROGEN Z=7

A ABUND«(£)
G, N

£4 99o65 £0o6
15 0o36 10«8

SEPARATION ENERGIES (MEV)
G,P G,T G,HE3 G,A G,2N G , NP G,2P
7*6 22e7 20e7 ££«6 30«6 £2,5 25,1
10*2 14*8 28*2 IleO 21a4 18«4 31*0

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

73ME3 7N 13 P, G ABX 9, 24 D 9- 24 NAI-D 90
74R02 7N £5 P, G ABX 2- 4 D 0- 3 SC 0-D DST
75MA6 7N 13 P, G LFT 15 D 14- 15 NAI-D 125 LEVEL AT 15*07
76FE7 7N 13 P, G ABX IS- 37 D £6- 40 NA I-D 90
77MA7 7N 13 P, G ABY IS D 14 NAI-D DST 15=15, 066
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NUCLIDE REACTION RES 5XCIT SOURCE DETECTOR
REF Z A IN« OUT TYPE ANG REMARKS

74EN1 7N 14 E« E/ FMF 2- 6 C 60-120 MAG-D DST 6 LEVELS
75RAS 7N 1 4 Gt G LFT 2 C UKN SCD-D DST LEVEL AT 2e31 MEV
72CAA 7N 14 G* P ABX 17- 25 C 20- 25 SC D-D DST
73BAe 7N i4 G, P ABX 16- 25 c 7- 25 SCD-D DST (GtPO) • (G«P2)
74BA4 7N 14 G* P ABX 16- 25 c 20- 26 SCD-D DST
7fcTU3 7N 14 G* N ABX 29— 42 c 42 EMU-D 4PI
76TU3 7N 14 G* 2A ABX 1 6- 42 c 42 EMU-D 4PI
75PAa 7N 14 P» G ^BX 22- 34 0 16- 28 NAI-D 90
76SI6 7N 14 P. G LFT 9 0 1 SCD-D DST 9=9.17
7eKEi 7N 14 P» G LFT 9 0 1 SCD-D DST 9.13
73MA5 7N 14 HEt G ABX 22- 26 D 1- 6 NA I-D 90

75KI 2 7N 15 E, E/ LFT 5- 8 0 84-122 MAG-0 DST 4 LEVELS 5«27-7«56
75KiaO 7N 15 £* E/ FMF 6* 9 D 0* 1 MA G-D UKN Q=0e5-l«l FM-1
76MA1 7N 15 E* E/ FMF 6 D 60- 120 MAG-D DST 6=6.32 MEV
77AN6 7N 15 £* E/ LFT 9— 1 5 D 60-1 94 MA G-D DST 5 L£VELS»9-15 MEV
75MU3 7N 1 5 E» P ABX 14- 28 D 19- 30 MAG-D DST GROUND STATE
75M08 7N 1 5 S G 4 G LFT 6 D 6 SC 3-0 DST 6=6«324»PCL SCAT G
73DEa3 7N 1 5 Gt D ABX 1 9— 25 C 19- 30 TEL-0 90
73KE2 7N 1 5 P» G ABX 1 3- 22 D 3- 12 NA I-D DST
74WES 7N 1 5 $ P» G ABX 19- 26 D 9- 17 NA I-D UKN POLARIZED PHOTONS
75HA6 7N 1 5 Pf G ABX 13- 38 D 2- 30 NAI-D DST
75Hft6 7N 1 5 Pf G ABX 13- 38 D 2- 30 NA I-D DST
7fcKU2 7N 1 5 Pi G LFT 1 3 0 2- 4 SCD-D DST LEVEL 13.42 MEV
76S,N8 7N 1 5 s P» G ABX 20- 28 D 10- 18 NA I-D DST POLARIZED PROTONS
76WEi 7N 1 5 $ Pt G ABX 13- 26 D 4- 17 Nft I-D DST POL PROTONS
72WE3 7N 1 5 D* G ABX 17- 20 D 1- 4 NAI-D DST
73WE4 7N 1 5 D* G RLX 17- 20 0 1- 4 NAI-D 90
760E3 "'N 15 0* G ABX 19- 23 D 3- 10 NAI-D DST
77SCI 7N IE T. G ABX 15- 18 D 1- 4 NAI-D DST

OXYGEN Z=8

A ASUND.d)
G«N G.P

le 99«75 15«7 12el
17 0*03 4*1 13«e
18 0«20 8«0 15.9

SEPARATION ENERGIES (MEV)
G.T

25*0
ie«6
15.8

6tH£3
22*8
1 8.8
25.6

G.A
7,2
6.4
6*2

G«2N
28«9
19«8
12*2

G ,NP
23.0
16*3
21 o 8

G.2P
22.3
25o3
29el

REF
NUCLIDE REACTION RES
Z A IN. OUT

EXCIT SOURCE DETECTOR
TYPE ANG REMARKS

75HA6 80 15 P.G ABX 24- 54 D 17- 29 NAI-D 90
75HAe 80 15 P.

6

ABX 24- 34 D 17- 29 NAI-D 90

68ST2 80 16 E.E/ LFT 6- 14 D 35- 60 MAG-D DST 10 LEVS 6«-13«l MEV
73BE16 80 16 E.E/ FMF 11. 12 DlOl- 126 MAG-D DST 1 1=11* 52.12 = 12*05
T3BE17 8C 16 E.E/ FMF 9. 10 DIOO-126 MAG-D DST 9=9.85. 10=10.34
74H03 80 16 E.E/ FMF 9- 42 D 70-250 MAG-D DST LONG. TRANS FMF B(E2)
75MI2 80 16 E.E/ LFT 6- 7 D 38- 60 MAG-D DST 6»0.6o 1 .6«9.7«1 MEV
75MI7 80 16 E.E/ FMF 7 D 38- 60 MAG-D DST 7=7.1

2

77B012 80 16 E.PI + RLX 1 50-280 D280 MAG-D DST SIG PI-/SIG PI +

77B012 80 16 E.Pi- ABX 1 50-280 0280 MA G-D DST SIG PI-/SIG PI+

n



NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN« OUT TYPE ANG REMARKS

74SC8 8C 16 £• N 50-150 D 63-150 TQF-D DST PHOTON DIFF.
75SK£ 0 80 le Ef ABX. £7- 26 D UKN MAG-D DST GND STATE SIGMA
65ME4 80 16 G« PI + ABX 150-300 CI 50-300 ACT-

1

4PI
72ftHT 80 £6 St MU—

T

^BX £2-£40 C£40 MGC—

D

4P I

75AH4 8C 1 6 G« MU—

T

ABX 10-140 C140 MGC-D 4PI
7 5S\H3 80 S 6 Gt MU—

T

^BX £0-£60 C£ 40-275 MGC-D 4P I

77LAo 80 16 G« G G« G 7 D 7 SCD-D DST 7a£2t6«92 MEV
73BE10 8C 16 G« N ABX 16- 37 D 16- 37 BF5-I 4PI
73NA6 80 £6 S G* N NOX £ 5- 28 0 30t 64 TOF-D DST GS NEUTRONS
74VE1 80 16 G* N ABX 15- 37 D 15- 37 BF 3-1 4PI
75J02 80 £6 G« N ABX £6- 28 C 22- 3£ TOF-D 98
75SC7 80 16 G* N ABX 62- 66 0 62- 66 TOF-D DST 62.7-65.7 MEV

80 H 6 Gt NG SPC £ 9- 30 C Z'A- 5£ NAI-D 140
70H01 8 0 1 6 G* NG RLY 21- 27 c 27t 36 SC D-D DST
73eEl

0

8C 1 6 G* 2N ABX 28- 38 0 28- 38 BF3-I 4PI
74VEa 80 i 6 Gt 2N ABX 29- 37 D 29- 37 BF5-I 4P

I

77J03 80 1 6 Gt 2N ABX 100-600 ClOO-feOO ACT-

1

4PI
?i GC3 80 I 6 G« XN ABX £6- 25 C £6- 2 5 MO D-i 4PI
75KN8 80 16 Gt XN ABX 17- 37 D 17- 37 MOD-

1

4PI
73HEaO 60 i6 Gt P SPC 12- 30 c 30 TEL-D 90
76F I 4 80 1 6 Gt P NOX 60-100 D 40-105 UKN DST
77FI 3 80 £ 6 Gt P ABX 40- £ 05 C 40-105 MAG-D DST
77MA

1

30 1 6 Gt P ABX 95-280 Cl 10-300 MAG-0 DST GROUND STATE PROTONS
65MS,a 80 1 6 Gt P6 SPC £9- 30 C 2£- 3£ NAI-D 140
70H01 80 16 Gt PG RLY 17- 27 c 27 1 36 SC D-D DST
75BEi 0 80 1 6 G< PN «4BX 26- 37 D 26- 37 BF3-I 4PI
73HA9 80 1 6 Gt PN ABX 100-350 C500 TEL-D 63 PN COINC
T4VE1 80 16 Gt PN ABX 23- 37 D 23- 57 BF3-I 4PI
73HA9 80 £6 Gt 2P ABX £00-350 C500 TEL-D 63 PP COINC
73HA9 80 16 Gt DP ABX 100-350 C500 TEL-D 65 PD COINC
73D09 80 I 6 Gt XP «BY 92-400 C400 T£L-D DST
74D 17 80 1 6 Gt CI 1 ABY 26-999 C300-999 ACT-

1

4Pi 999=1 GEV
f eMfe£ 0 80 I 6 Gt N£3 ABY THR-999 C300-999 ACT-I 4P I 999=1 GcV
73D 14 80 i 6 Gt SPL ABY THR-999 C999 ACT-

1

4P I 999=£ GEV YLDtC££tBEf
72HA4 80 1 6 $ Pt G NOX 19- 26 D 7-15 NA I-D DST POLARIZED PROTONS
72HA9 80 £ 6 $ Pt G NOX £9- 27 D 7-15 N:^ I-D DST POLARIZED PROTONS
73HA1

5

80 1 6 Pt G ABX 22 0 11 NAI-D 90
7 30CS 80 i 6 Pt G ABX 20- 29 D 8-18 NA I-D DST
74C H8 80 16 P t G RLX 21- 30 D 9- 19 NA I -D 90
74HfiIl 80 S 6 $ Pi G ABA 20- 28 D 8-16 NAI-D DST POLARIZcD PROTONS
74R05 80 1 6 Pt G ABX 12- 15 D 0- 3 SC D-0 DST
JTCkZ 80 £6 $ Pt G ABX 20- 24 D 8-13 Nft I -D DST POL PtDOORWSkY STATES
77CH4 80 £6 Pt G ABX £8- 33 D 6- 22 NAI-D DST
71SU1 80 16 Ot G RLX 21- 26 D 1- 7 NAI-D DST
74SH3 80 £6 HEt G ABX 28- 45 0 3- £ 6 NAI-D DST H£=Hc3 t 4 LEVELS
74DY6 80 16 At G ABX 8- 10 0 1- 3 NAI-D DST
74SN9 8C £6 ^t G ABX £2- 28 D 7- 28 NAI-D DST
760P1 80 16 At G ABX 13- 16 D 6- 9 NAI-D 90

7 5K I 1

1

8C 17 £t E/ LFT 3- 8 D 84-122 MAG-D DST 12 LEVS 3o05-7o75
77NOi 80 £7 Et £/ FMF £0- 30 D 65-£68 MAG—

D

75
71BE5 80 17 Gt N ABX 4- 9 C 4- 9 BF5-I 4P I

73LI 2 80 £7 T 1 G ABX £9- 22 D £5- 35 NA I-D DST
76CH2 80 £7 HEt G ABX 22- 25 D 3- 8 NAI-D DST
74Hft2 80 18 Gt G LFT 6 D 6 SCD-D UKN SELF-ABSORPTICN
75AL4 80 £ 8 G< N ABX £0- £8 C ££- £8 TOF-D 98 GROUND STRiTE SIGMA
76BA10 80 18 Gt NG ABY 9- 28 C 23t 28 SCD-D 125 .87«3.0t3.8t MEV
76KN4 80 £8 Gt £N ABX 8- 53 D 8- 33 MO D-I 4PI
76KN4 80 18 Gt 2N • ABX 11- 33 D 11- 33 MQD-I 4PI
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN» OUT TYPE ANG REMARKS

76B^ 1

0

8C 1 8 G« 2NG &BY 1 8— 28 C 23

1

28 SCD-D 125 6« 0 t6c 1 MEV
72DCi 3 80 J 8 G» P A8X i 6- 25 c 16- 24 ACT- I 4P I DELAYED NEUTRONS
76BE4 80 18 G. P ABX 16- 31 D 16- 31 ACT- I 4PI DELAYED N FROM N17
?6BftiO 80 S8 G, PG ABY i7- 28 C 23. 26 SCD- D 125 1 .4. 1.8. 1.9. 4*2 MEV
TCBAIO 80 1 8 G. AG ABY 12- 28 C 23. 28 SCO- D 125 6.1.6.6.6.7 MEV

FLUORINE Z=9

A A3UND« SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G,2N G.NP G,2P

19 lOOo 10o4 6*0 11«7 22«1 4o 0 19e6 16.0 23.9

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. CUT TYPE ANG REMARKS

75CH1 9F 17 P 1 G AdX 1 — a3 D 0- 2 SCO- D D ST
7 5HA 5 9F Pi G ABX 1 5— 31 D 15- 32 NAI- D r\ fTDST

73SE3 9 F i 8 Pi G LFT 6— 7 D 0- 1 NAI- D DST

vr 1

9

C. 1
cuerMr 0— 2 D 61- 121 MAG-D D ST

7 5CY 1 9F 19 E

1

» E/ FMF 1 — 6 D134-250 MAG- D DST
73M05 9 F I 9 £i N RLY i 0— 39 0 10- 39 ACT- I 4P I

75TS1 9F IS El P ABX 13- 25 D 13- 26 MAG- D 90
74SK4 9F 19 El T ABX 18- 23 D UKN MAG-D DST
52H01 9F 19 G, N ABX 10- 25 C 10- 25 ACT- I 4PI
54TAa 9F i9 Gi N ABX 10- IT C 10- 17 ACT- I 4PI
68C02 9F 19 Gi N ABI 1 0- 50 c 10- 50 MOD- I 4PI
73BEiO 9F S9 Gi N ABX 11- 29 D 11- 29 8Fc- I 4PI
73M09 9F 19 Gi N RLY 10- 39 c 10- 39 ACT- I 4PI
73SH9 9F i9 Gi N ABX 11- 21 c 13- 21 TOF- D 90
74VE1 9F 19 Gi N ABX 10- 28 D 10- 28 BF3- I 4PI
75WC2 9F 19 Gi»N RLY 16- 40 c 16- 40 ACT- I 4PI
76SH5 9F 19 Gi N ABX 10- 19 c 13- 21 TOF- D 90
72TH5 9F 19 Gi NG ABI 10- 25 c 19- 25 SCD- D DST
52H01 9F 19 Gi 2N ABX 19- 26 c 19- 26 ACT- I 4PI
68CC2 9F 19 Gi>2N ABI 25- 50 c 20- 50 MOD- I 4PI
73BE10 9F 19 Gi 2N ABX 22- 29 D 22- 29 BF3- I 4PI
74VE31 9F 19 G >2N ABX 20- 28 D 20- 28 BF3- I 4PI
76AN2 9F 19 Gi. 2N ABX 20- 60 C 19- 60 ACT- I 4PI
72VA3 9F 19 G ,XN ABX 10- 19 C 10- 19 BF3- I 4PI
73CA5 9F 19 Gi• XN ABX 10- 25 c 10- 25 BF 3- I 4PI
72TH5 9F 19 Gi PG ABI 8- 25 c 19- 25 SC D- L DST
T2TH5 9F 19 Gi AG ABI 4- 25 c 19- 25 SCD- D DST
76MA1

0

9F 19 Gi»N13 ABY THR-999 C300-999 ACT- I 4PI
73DI4 9F 19 Gi, SPL ABY THR-999 C999 ACT- I 4PI
72M06 9F 19 HEi> G RLX 19- 22 D 4- 7 NAI- D DST
77DI4 9F 19 Ai1 G LFT 6- 7 D 2- 4 SCD- D DST

3 LEVELS •2-1.6 MEV
B(EL) 7 STATES
YIELD (G.N)/(E.N)
CONVERTS TO PHOTO SIG
GROUND STATE
SEE 54TA1-REANALYSIS

YIELD (G.N).(G.E)
GD AND EXCIT STftTE

RATIO (G.N)/(E.N)

GAMMft DST
SEE 54TA1-REANALYSIS

GAMMA DST
GAMMA DST
999=1 GEV
999=1 GEV
HE=HE3
6.2S-7.17 MEV
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NEON Z=10

ABUND* SEPARATION ENERGIES (MEV)
G« N G,P G. T G.HE3 G.A Gt2N Gf NP G.2P

20 90«51 1 6e 9 i2oe 23 « 9 21*2 4«7 260 5 23.3 20.8
0.27 6*8 £ 3.0 2£ • 6 &9«9 7«3 23« e S9ce 23.6

22 9«22 1 0«4 15«5 21* 5 26.3 9,7 ir.i 23c4 26e4

NUCLI DE REACTION RES EXCIT
KEF Z A I Nt OUT

74VE1 1 ONE G.N ABX 16- 26
7 5WC3 a ONE G« N ABX i T— ^Ji

74VE

1

1 ONE G. 2N ABX 1 o— £.0

5 7K01 1 ONE G * 5A RLY 1 9— 80
57K0a a ONE G» PN RLY 23- 60
57K01 1 ONE G,2P RLY 21- 80
57K0S aONE G.AP RLY a7- 80
57K01 1 ONE G.2A RLY 12- 60

73SI 15 10NE20 E.E/ FMF 1- 8

75CH4 a 0NE20 E.E/ SPC 0- 35
75SK1

0

10NE20 E.A ABX 15- 24
77FI6 aONE20 A.G LFT a 0

73SI& 5 aONE22 E.E/ FMF 1

74MA8 10NE22 E.E/ ABX 0- 19
74VE1 aONE22 G.2N ABX a8- 26

SOURCE

D

C
D
C
C
c

c
c

0
D

D
D
D

DETECTOR
TYPE ANG

4P1

REMARKS

16- 26 EF3-I
a9- 32 TOF-D
18- 26 BF3-I
80 CCH-D 4PI
80 CCH-D 4PI
80 CCH-D 4PI
80 CCH-D 4P1
80 CCH-D 4PI

90 NORMALIZED TO D(G,N)
4PI

MAG- D DST
MA G-D DST
MAG- D DST
SCD- D 55

MAG- 0 DST
MAG- D 160
BF 3- I 4PI

10=10.27 MEV

SODIUM z=ai

A ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

23 100« 12e4 e«e 17e4 24*4 lOoS 23« 5 19.2 24.1

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REM)

74R04 1 1NA21 P. G ABX 2- 3 D 1- 2 SCO-D 90

74VE 1 1 1NA23 G. N ABX a2- 30 D a2- 30 BF3- I 4PI
74VE1 1 1 NA25 G. 2N ABX 23- 30 D 23- 30 BF3- I 4PI
74DI7 aa NA23 G. FIB A BY 2a-999 C3 00-999 ACT- I 4PI 999=a GEV
75DI4 11NA23 G« F18 ABY 21-999 C300-999 ACT- I 4PI 999 = 1 GEV
7 5DI4 aa NA23 G. NA22 ASY a2-999 C300-999 ACT- I 4PI 999=1 GEV
75DI4 UNA 23 G. NA24 ASY 150-999 €300-999 ACT- I 4PI 999=1 GEV
73VE2 aiNA23 P. G ABX a4- 26 D 5- 18 NAI- D 90 G=G0+G1

u



MAGNESIUM Z=i

2

A AeUNO*
GtN G>P

24 7Sc99 16c5 11.7
£5 ^OoOO 7e3 £2*i
26 11«01 11*1 14*1

SEPARATION ENERGIES (MEV)
G.T G,HE3 Gt/ii G«2N G.NP G*2P

26o7 £3«1 5#3 29o7 24.1 20.5
23.0 20«£ 9.9 23«9 £ 9o 0 22e6
21*6 26*0 10«6 18e4 23«2 24*8

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
R tr Z A IN* 0 UT TY fz. ANG

77BE3 1 2MG G» G ABX 5— 8 D 5- 8 SC D— 0 14 0

60WA2 a2MG G* Fie ABX THR-240 C243 ACT- I 4PI

74J04 £ 2MG24 E « c./ LFT 1- i 4 D 64- £ £ 6 MAG-D DST
74L I 2 1 2MG24 E« E/ FMF 1— 5 C250. 500 MA G— D DST
7 4WH3 % 2MG24 E/ ABX 9- 300 D500 MA G— D 60
77ZA 2 1 2MG24 E * £/ FMF 1 5 Dl 08- 26 0 MAG- D DST
74CH9 & 2MG24 E * CI 2 NCX 24— 29 D 25- 45 TRK- I DST
75BE1 1 2MG24 G« G LFT 9— 1

1

C 29 SCD-D 1 25
7CBA2 J 2 MG24 G « NG ABY 1 7— 30 c 18- 30 SCD-D 125
76BA2 12MG24 G. P SPC i3- 30 c 18- 30 TEL-D 90
76B«i2 12MG24 G* PG ABY 12- 20 c 16- 50 SCD- D 125
TtBkZ i2MG24 Gt k ABX 18- 22 c 30 TEL- D 90
75KU4 12MG24 A* G ABX 11- 26 D 3- 20 NAI- D DST

75LE3 12MG25 E« E/ LFT 0- 4 D 62-119 MAG- D DST
7eLE3 i 2MG25 Et E/ FMF 1- 4 D 62-119 mc- D DST
72BE9 1 2M625 G* N NOX 7 C UKN TOF- D 90
766^2 S2MG25 G. NG ABY 8- 29 c i9- 29 SCD-D 90
766A2 12MG25 G* P ABX 14- 18 c 19- 29 TEL- D 90
768^^2 X2MG25 G* PG ABY 12- 29 c i9- 29 SCD- D 90
76BA2 12MG25 G. D ABX 19- 24 c 29 TEL- D 90
7eBfe2 a 2MG25 Gt ABX i8- 24 c 29 TEL- 0 90

REMARKS

MEV

MEV

72LE6 a2MG26 E, E/ LFT 2 D 0* 1 MA G-D UKN
74LE4 12MG26 El E/ LFT 1- 11 D 56- 111 MAG-D DST
74WD7 1 2MG26 G< NG ABI 519- 23 C 30 SCO-D 90
76BA2 1 2MG26 Gi NG ABY 12- 50 C 24, 50 SCD-D 90
73VA7 a2MG26 Gi P SPC J4- 30 c 32 SCD-D UKN
74AN1 12MG26 Gi P ABX 15- 60 c 15- 60 ACT-I 4P1
741*05 a2MG26 G«,P ABY 16- 23 c 24, 31 TEL-D DST
75VA3 12MG26 G, P SPC 17- 32 c 32 SCD-D UKN
75VA4 £2MG26 Gi P SPC J4- 52 c 19- 32 SCD-I 90
77WI

1

12MG26 Gi P ABX 16- 24 c 24 TEL-D DST
7eB«i2 &2MG2e G,. PG ABY i5- 30 c 24, 30 SCD-D 90
74VA2 12MG26 Gi XP ABX 15- 29 c 8- 29 lON-I 4PI
74W05 1 2MG26 G,.A ABY 16- 23 c 24, 31 SCD-D 90
75KU4 1 2MG26 Ai G ABX 14- 24 0 5- 16 NAI-D DST
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ALUMINUM Z=13

1^

27

*.BUND«

100<
Gt N

13«1

SEPARATION ENERGIES (MEV»
GfP G«T G*HE3 GtA Gt2N G«NP G«2P
6*3 ia«2 23e7 lOcl 24*4 19.4 22.4

NUCLI DE REACTION RES EXCI T SOURCE DETECTOR
REF Z A T Al U UT TY Pc ANu

7 5TR 3 13AL25 H 1
f~ ABX 2— 4 2 U— yu

74DE9 1 3AL26 D -" 1
/~ LPT 6— 6 n rfc— SCD- D LJ ^ i

76V I 1 1 3^ L27 CT CT yt X ABX 1 00—500 UO J. si
~O Q O MAG- D 1 A

T7FA4 S Jff, L2T EX Asa 2— a J U O f fca MA6- D a ou
773 I 4 1 3AL27 C 1 FMF 2— 3 MAG- D
t cH I 8 El 1

C yD NOX 0* 60 UT \f U MAG- D Pi CT

7 6N A 3 1 oAL2T C. 1 t y H SPC 0*1 J 0 UT UO MAG-D R CT

7 4TS4 a 3AL27 H ABX a— 26 2 o MA G- D y o
7 4N0 2 1 3AL 27 ST A.I A OVk RLX 24—99 9 L. ^ U OO ("1yy y ACT- I 4P i

76BLfi 2 i 3<iiL27 Cl A BY THR—560 con ACT- I A O T4P 1

73FR7 1 3AL27 V91 P 1 + ABX 1 50—800 O i*\800 ACT- I 4 P

1

FfclSfe 3 1 3AL27 /-~O 1
O T J-Pi + ABY \ 40—250 /* o c M*iG-D 90

77KU3 1 3AL27 O T j_ ABX 1 50—9 99 /* *i A A— yy y AC T— I A O T41^ 1

76WA3 1 3«L2T O 1 K 1 " ASY a 4o— c 5 0 /"OCA MAG- D Ay o

72AH7 1 3AL27 /~01 Jul 1 1 T ABX 1 0—1 4 0 ^ 4 yb ACI «!• O MGC- D A D T4Pi
73AH4 4 3AL27 /—o 1 ABX a 0— a 4 0 MGC- D 4P I

75AH3 1 3AL27 U 1 1 TMU-"T ABX 1 0—1 60 4 A AC 1 AO— 27 5 MGC- D A O T4P X

£ 3AL27 O 1 LFT 3 NAI- D 1 9 A1 <^ (J

o w n a
FN nua a o— Z<i W £^ THR- I Pi CT

73BE 1

C

13AL27 1 hi ABX 1 o— 30 U X o u BF3- I A O T

T 4vE X i 3«LZ7 IN
A O VABX a J— 3a Ja BF 3- I A D 7

74Vc 1 ,w 1 ^ IN
A Q VAdX 24— J

1

•J X BF3- I A D T

^ T C \/ "2
f J i y c £ . L 2 - A IN SPC t 5—234 TOF- D Cj ay u
74DA 2 1 JAL2

r

*~o 1
A D VABY 1 2—450 TEL- D o Ay o

/-O 1 ABX a * T 7 ACT- I A D T4t-' i.

74N02 1 3AL 27 ^ HN RLX 24—999 ^ A A Q Qyy y ACT- I A D T4 K A

?6J0S a 3AL27 f O O M ABX 3a—965 / OA_yc o ACT- I /i O T

75D0 9 1 3Al_27 V oAP ABY 88—40 0 / A ACA U U TEL- D Pi CT

740ft2 G

1

T ABY 23—4 50 C450 TEL- D 90
740A2 13AL27 Gi A ABY 34-450 C450 TEL- D 90
F40&2 a3#.L27 Gi k ABY 20-450 C450 TEL- D 90
73DI12 15AL27 Gi F18 ABY THR- 999 C300-999 ACT- I 4PI
75DI4 i3AL27 Gi Fi6 ABY THR-999 C500- 999 ACT- I 4PI
74DI7 13AL27 Gi NA22 ABY 17-999 C3 00-999 ACT- I 4PI
75DI4 fi3AL27 Gi NA2 2 ABY THR-999 C200-999 ACT- I 4PI
73JA3 13AL27 Gi NA2A ABY THR-999 ClOO- 999 ACT- I 4PI
T5DI4 a3AL27 Gi N/^24 ABY THR-999 C300-999 ACT- I 4PI
75J04 13AL27 Gi NA2A ABY 31-965 C 95-965 ACT- I 4PI
73DI4 13AL27 G »SPL ABY THR-999 C999 ACT- I 4PI
76BLa2 J3AL27 Gi SPL ABY THR-580 Ca20-580 ACT- I 4PI

REMARKS

999=1*396 GEV
10 LEVELS
3 LEVELS
*SEP ENERGY RANGE
SEPARATION ENERGY

999=1.2 GEV
GIVES YLD R«>TIO G/
MG27 ACT

999=1.2 GEV

3=2«98

NEUTS E ABV 12 MEV

ENERGY IN GEV
999=1.2 GEV
ERRATJM 75J04

HE=HE3

999=1 GEV
999=1 GEV
999=1 GEV
999=1 GEV
999=1 GEV
999=1 GEV

999=1 GEV
GIVES YLD RATIO G/
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SILICON Z=J4

A ABUNO* il )

G.N G«P
2.8 92c23 17o2. ll»6
29 4e67 8.5 12»3
30 3e£0 I0«e ^3*5

SEPARATION ENERGIES (MEV)
G,T

27. 5

24 .6
22.2

G»HE3
23*2
20.6
24.8

G. A
iOoO
llol
& Oe6

G,2N
30« 5

25«7
i9«l

G.NP
24. 6

20o 1

22o9

G.2P
£9o9
21e9
24« 0

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z IN* OUT TYPE ANG REMARKS

76MC5 i 4S

I

E* E/P ABX i 0* 65 04 97 MA G— D 53 MISSING ENERGY
75G05 14SI Gf PI + ABY 170-400 C400 BBL- D 90
T3G05 S 4SI G> PI- A BY 170-400 C400 BBL- D 90
72AH7 1 4S I G« MU—

T

ABX 1 0—1 4 0 CI 40 MGC- D 4PI
73AH4 S 4S1 G * MU—

T

ABX 1 0—1 40 CI 40 MGC— D 4P I

7 5A H3 1 4S I G* MU—

T

ABX 31 0— 30 C J 40—275 MGC— D 4P1
73BE 1

0

1 4SI G« N ABX 1 6— 30 D 16- 30 BF3- I 4PI
74VE I J 4SI Gt N ABX % 7— 3 0 D S7— 30 BF3— I 4P I

72T H8 1 4SI G« N G ABI 18— 28 C 28 SC D— D 140
7 3GC5 i 4SI G» P ABY 82—400 C400 BBL— 0 90
72T H8 14SI G* PG ABI 1 2— 28 C 28 SC D— D 140
75DI 4 S4SI G. Fie ABY THR-999 C3C0- 999 ACT- I 4PI 999=1 GEV
75DI4 14SI G* NA22 ABY THR-999 C300-999 AC T- I 4PI 999=1 GEV
7 3J« 3 X 4SI G f NA24 ABY THR—999 CJ 00—999 ACT— I 4P

I

999=1 GEV
75DI 4 1 4S I Gt NA24 ABY THR—999 C3 00— 999 AC T— I 4PI 999=1 GEV

73CH7 14SI28 £ « E/ FMF 11- 30 D108-220 MAG- D 135
74L I 2 £45128 E* E/ FMF 2 C250> 50 0 MA G— D DST LEVEL io778 MEV
75T04 14SI28 G« PI + ABY 1 50-400 C300, 400 BBL- D 90
75TC4 14S128 G, PI- ABY 1 50-400 C300. 400 BBL- D 90
76EP4 14SI28 G* PI- ABX 1 50-400 CI 80-400 ACT- I 4PI
77THa a4SI28 G. NG ABY S8- 28 C 28 SCD- D 140 .8t .95t2.6,2.9 ME
75T04 14SI28 G, P ABY 91-400 CSOOt 400 BBL- D 90
77THi 14SI28 G, PG ABY X3- 2 8 C 28 SCO-D 140 8 states; .8-4. M

77TH1 14SI28 G. AG ABY 11- 28 C 28 SC 0- D 140 1.4 ME V

77BR10 14SI 29 E, E/ LFT 1- 9 0 63- 117 MA G- D DST 13 STATES
72JA2 545129 Gt N SPC 8- ii C &i TOF-D DST DOORWAY STATE 750
73FU2 14SI29 G, N ABX 8-13 C 8- 13 BF3- I DST

77BU 12 145130 Gt P ABX £3-800 C 75- 80 0 ACT- I 4PI

PHOSPHORUS Z=i5

A ABUND« SEPARATION ENERGIES (MEV)
GtN GtP G,T G,HE3 G,A G.2N G,NP G t 2P

31 lOOo 12o3 7«3 17.9 22.5 9,7 23o 6 17.9 20.8

REF
NUCLIDE REACTION RES
Z A IN, OUT

EXCIT SOURCE DETECTOR
TYPE ANG REMARKS

75KL3 15P 51 E,E/ LFT 1- 4 D 50-250 MAG-D DST 1 o 27 , 2 e 23, 3« 51 MEV
73TS3 S5P 3S E,P ABX i4- 26 D i 6- 26 MAG-D 90
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REF
NUCLIDE REACTION RES
Z A IN. OUT

5XCIT SOURCE DETECTOR
TYPE ANG RiMARKS

72AN1

2

1 5P 31 G.N ABX 14- 60 C 14- 60 ACT- I 4P I

73BES 0 S 5P 31 G.N ABX 1 2- 29 D 1 2- 29 BF3- I 4PI
73GE2 1 5P 31 G.N ABX 1 3- 23 C 1 5- 25 TOF- D 90 GND.EXCIT STATES
74VEa I 5P 31 G. N ABX 1 2- 29 D 12- 29 BF3— I 4P I

72TH5 1 5P 31 Gr. N6 A&I 12— 22 C 19 • 22 SC D—D 150 GAMMA DST
7;ZAi i 5P 31 G . NG SPC 1 2- 30 C 30 SCO-0 1 25 DE-EXCIT G-Ri^YS
72BE 1

0

1 5P 31 G. 2N ABX 27- 29 D 27- 29 BF5- I 4PI
74VE1 1 5P 31 G.2N ABX 24- 29 D 24— 29 BF3- I 4PI
74DES 0 1 5P 31 G» XN ABX 1 2— 2 5 C 1 2— 25 BF3— I 4P

I

72TH5 1 5P 31 G.PG ABI 7— 22 C 19 . 22 SC D— D 1 50 GAMMA DST
JSP 31 G . PG SPC 7— 30 C 30 SC D— D 125 DE—EXCIT G-RftYS

72B El 0 1 5P 31 G. PN ABX 1 9— 29 D 19- 29 BF 3— I 4PI
74VE2 X 5P 31 G. PN ABX 1 9— 29 D 19- 29 BF3— I 4P I

72TH5 1 59 31 G. AG ABI 1 0— 22 C 19. 22 SCD- D 150 GAMMA DST
TEDI4 I 5P 31 G.Fie ABY THR-999 C3 00-999 ACT- I 4PI 999=1 GEV
75DI4 1 5P 31 G. NA22 ABY THR-999 C500-999 ACT- I 4PI 999=1 GEV

S 5P 31 ABY THR-999 ClOO-999 ACT- I 4PI 999=1 GEV
75DI4 1 5P 31 G.NA24 ABY THR-999 C300-999 ACT- I 4PI 999=1 GEV
75DE5 a 5P 31 P.G i_FT 9- 10 D 1- 3 SCD-D 55 30 RESONANCES

SULFUR Z=16

A ABUND.(l) SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

32
" 95c02 1 5o 0 3.9 24o 0 19*1 6©9 28o 1 21 . 2 16*2

Oc75 8« e 9.6 21.3 17.1 7«1 23.7 17.5 18.2
34 4«21 1 1«4 1 0«9 20* 4 21*9 7»9 20. 1 21.0 20.4
36 0.01 9*9 13o0 19,3 25.0 9, 0 16.9 21c 5 2£« 0

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

74VE1 16S G.N ABX 15- 32 D 15- 32 BF3-I 4PI
74VE1 1 6S G.2N ABX 29- 32 D 29- 32 BF3-I 4PI
74VE1 16S G.PN ABX 21- 30 D 21- 30 BF3-I 4PI
7 5DI 4 16S G.Fie ABY THR-999 C300-999 ACT -I 4PI 999=1 GEV
75DI4 1 65 G.NA22 ABY THR-999 C300-999 ACT-I 4PI 999=1 GEV
7 3Jfe3 1 6S G .NA24 ABY THR-999 ClOO-999 ACT-

I

4PI 999=1 GEV
7 5DI4 1 6S G. NA24 ABY THR-999 C300-999 ACT-I 4PI 999=1 GEV

74LI2 16S 32 E. E/ FMF 2. 5 C250. 500 MA G-D DST 2 LEVS 2.237.4.96
73BE1

0

1 6S 32 G.N ABX 15- 32 D 15- 32 BF3-I 4PI
73IS3 16S 32 G. N RLX 1 6- 21 C 16- 21 BF3-I 4PI
73LD4 16S 32 G.N ABX 1 6- 32 C 16- 32 TOF-D 90 GD AND EXCIT STATE
72TH7 165 32 G.NG ABX 13- 26 C 14- 28 SCD-D 1 50 a .2 MEV
77TH2 165 32 GfNG ABX 17- 27 C 16- 27 SCD-D 150 1.2.2.2.3.1 MEV
T3BE10 165 32 G. 2N ABX 28- 32 D 28- 32 BF3-I 4PI
72TH7 165 32 6. PG ABX 13- 26 C 14- 28 SC D-D 150 13 states; 1.3-6.0
77TH2 165 32 G. PG AEX 11 - 27 C 16- 27 SCD-D 150 13 states; 1.3-6.0
73BE10 165 32 G.PN ABX 20- 30 D 20- 30 BF3-I 4PI
73DI4 16S 32 G. SPL ABY THR-999 C999 ACT-I 4PI 999=1 GEV
73VE6 165 32 P.G LFT 10- 11 D l- 2 NA I-D DST
75K013 1 6S 32 P.G LFT 10- 12 D 1- 3 SC D-D DST
74FC5 165 32 A.G ABX 12- 18 D 6- 1 2 NAI-D DST
77R02 165 32 A. G LFT 8- 11 D 2- 4 SCD-D 55
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CHLORINE Z-17

35 T5c77

SEPARATION ENERGIES (MEV)
Gt N

S 2e6
G. P
6«4

G.T G.HE3
£ 9«e

G,A
7o0

G«2N
24*2

G .NP
S7.8

G»2P
17.3

37 24* 23 10.3 e«4 le<»e 22a 1 7.8 18*9 1 8oo 21«4

NUCLIDE REACTI ON RES EXCIT SOURCE D£TECTOR
REF Z A IN, OUT TY PE ANG REMARKS

74VE1 17CL G.N ABX 10- 28 D 10- 28 BF3- I 4PI
74VEa &7CL G*2N ABX J 9— 28 D 17— 2 8 BF3- I 4PI
75DI4 17CL G.F18 ABY THR-S99 C500-999 ACT- I 4PI 999 = 1 GEV
75DI 4 i7CL G.NA22 A BY THR-999 C300-999 ACT- I 4PI 999=1 GEV
73JA3 17CL G*NA24 ABY THR-999 CI 00-999 ACT- I 4PI 999 = 1 GEV
75DI 4 a7CL G.NA24 ABY THR-999 C300-999 ACT- I 4PI 999=1 GEV

75WC2 X7CL35 G,N RLY 19- 38 C 19- 38 ACT- I 4PI RATIO (G.N)/(£,N)
72HU5 17CL35 F.G ABY 7- 8 D 1- 2 NAI- D 55
7esPio a7CL35 P»G LFT 8- 9 0 2-3 SCD- D 55

74VEi i7CL37 G.2N ABX 19- 24 D 18- 24 BF3- I 4PI

ARGON Z=a8

A ABUND*
G«N

36 Oo 33 1 5« 3

38 0«06 11«8
40 99*60 9*9

SEPARATION ENERGIES (MEV)
G.P

1 0.2
i2«5

G.T
24e2
20,7
18.2

G.HE3
i8«6
20.8
23.1

G. A
6«6
7.2
6« 8

G.2N
28. 0

20o6
16.5

G. NP
21 .2

20o6
20e6

G.2P
14.9
18«6
22o 8

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

77FI5 1 8AR36 E. E/ ABX 2* 4 D 65. 115 MAG-D DST 1.9T. 4.18 MEV

75CH4 18AR40 E, E/ SPC 0- 35 D151 . 164 MAG-D DST
77FI 5 18AR40 E, E/ ABX 1- 3 D 65. 115 MAG-D DST 1 .46. 2.52*3*21
74VE1 18AR40 G. N ABX 10- 27 D 10- 27 BF3-I 4PI
73BE10 18AR40 G, SN ABX 11- 27 D 11- 27 BF3-I 4PI
73BEa 0 1 8AR40 G. 2N ABX 16- 27 D 16- 27 BF3-I 4PI
74VE1 18AR40 G. 2N ABX 16- 27 D 16- 27 BF3-I 4PI
73JU1 18AR40 G. XN ABX 10- 23 C 13- 23 TOF-D 90
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POTASSIUM z=a9

A ABUND. SEPARATION ENERGIES (MEV)
G« N G.P G.T G« HE3 G.A G.2N G.NP G,2P

29 93o25 6«4 &6o5 a9o2 7o2 25o2 a 8.2 16.6
40 0. 01 7e 6 7,6 17.5 16,7 6o4 20o9 14e2 18o3
4& 6«75 &o«s 7.8 a 5,6 20,7 6«2 a7o9 27.7 20o3

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF z A IN. OUT TYPE AN6 PEM^RK:

74VEa a9K G.N a 3- 32 D a3- 32 BF3- I 4PI
74VE1 19K G. 2N ABX 30- 32 D 30- 32 BF3- I API
74VEa a 9K G. PN ^ BX as- 29 D a8- 29 BF3- I 4PI
75DI4 1 9K G.F18 A5Y THR-999 C300-999 ACT- I 4PI 999=a GEV
75DI4 a 9K G.NA22 kBY THR-999 C300-999 ACT- I 4PI 999 = 1 GEV
73JA3 a9K G.NA24 ABY THR-999 caoo-999 ACT- I 4PI 999=a GEV
75DI4 1 9K G.NA24 ASY THR-999 C300-999 ACT- I 4PI 999 = 1 GEV

73VL8 a9K 39 E.E/ FMF 30-a 80 D550- 999 MA G- D DST 999=ao as GEV
75WE1 19K 39 E.E/ ABX 2 D 50. 61 MAG- D 180 2«,523 LEVEL
73BEa0 a 9K 39 G.N ABX a 2- 3a D a2- 3a BF3- I 4PI
73BE10 19K 39 G. 2N ABX 31- 32 D 31- 32 BF3- I 4PI
73BEa0 a9K 39 G.PN ABX a9- 29 D a9- 29 BF3- I 4PI

CALCIUM Z=20

A ABUND* SEPARATION ENERGIES (MEV)
G. N G.P G.T G.HE3 G.A G.2N G.NP G.2P

40 96o94 a 5,

6

6e3 25e0 a 8o8 7,0 29.0 2a .4 14.7
42 Oa 64 11*5 1 0.3 19,7 2 0«2 6o 2 19.8 20.4 18.1
45 o«a 3 7e9 a 0-7 a 9. 8 a 6.3 7.6 a 9. 4 ae.2 a 9.9
44 2e 09 11*1 12*2 20«9 23«3 8e8 19ol 21.8 21.6
46 OeOO ao«4 a3«8 2a • 5 26,a aa.a a7oe 22.7 *

46 Ool9 9c 9 15*8 22«6 29*4 14.4 17o2 24.2 29.1

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

2 OCA G.PI + ABY 1 40-250 C250 MAG-D 90
7etfA3 2 OCA G. PI- ASY a 40-2 5 0 C250 MA G-D 90

73HAa 20CA40 E.E/ FMF 3- 4 D 6a-£2a MAG-D DST 3.74,3.90 MEV
73VL8 20CA40 E.E/ FMF 3 0-18 0 D550-999 MAG-D DST 999=1.15 GEV
74WH3 20CA40 E.c/ ABX 0-300 O500 MAG-D 60 QUASIELASTIC SCAT
75T02 20CA40 E.E/ FMF aO- 35 Da50-250 MA G-D DST B(£L).GOR REGION
76ZI 1 20CA40 E.E/ ABX 40-280 D500* MA G-D 120 TRANS 5-Q CONST
72HI8 20CA40 E.E/P ABX aO* 35 D7 00 MAG-D DST SEP ENERGY RANGE
74NA1 20CA40 E.E/P SPC 0* 80 D700-750 SPK-D UKN SEPAFATION ENERGY
7eM05 20CA40 E.E/P ABX 8* 60 D497 MAG-D 53 MISSING ENERGY
76NA3 20CA40 E.JE/P SPC 0*130 D700-750 MAG-D DST SEPARATION ENERGY
73GR4 20CA40 G.PI + ABX a 40-340 C3 4 0 EMU-D DST RATIO( G.PI +) /(G.PI-

)

73G05 20CA40 G.PI + ABY 170-400 C400 BBL-D 90
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF 2 A IN. OUT TYPE ANG REMARKS

75T04 20CA40 Gi PI + ABY i 50-400 C300.400 BBL-D 90
73GR4 2 OCA 40 Gi PI- ABX 140-340 C340 EMU-D DST RATIO( G.PI+)/(G,PI
72G05 20C^40 Gi PI- ABY 170-400 C400 BSL-D 90
75T04 20CA40 G< PI- ABY 150-400 C300.400 BBL-D 90
72AH7 20CA40 G, MU-T ABX 10-140 C140 MGC-O 4PI
73AH4 20CA40 Gi MU-T ABX 1 0-140 C140 MGC-D 4PI
75AH5 20CA40 Gi MU-T ABX 10-160 CI 40-275 MGC-D 4pr
77LA3 20CA40 Gi G G.G 7 D 7 SCO-D DST 6«95.6«91 MEV
73BE10 20C^40 Gi>N ABX 12- 31 D 12- 31 BF3-I 4PI
74VEa 20CA40 G)>N ABX 15- 30 D 15- 30 BF3-I 4PI
72BR17 20CA40 Gi NG SPC 18- 24 C 30 SCO-D 90 G SPECTRUM
74BR2 20CA40 Gi NG ABX 2 6- 31 C 15-25 SCD-D DST DE-EXCIT G-RAYS
77AD3 20CA40 Gi NG ABY 1 8-750 CI 00-750 SC D-D 135 2.5t2.8«3. MEV
7J1G05 20C^40 GiiXN ABX 16- 26 C 16- 26 MOD-I 4PI
72BR11 20CA40 Gi P ABX 12- 26 C 15- 25 SCO-D 90
72BRa7 20CA40 Gi P ABX 11- 24 C 12- 30 SCD-D DST
73BR13 20CA40 Gi P ABX 13- 25 C 15- 25 SC 0-D DST
73605 20CA40 Gi P ABY 80-400 C400 8BL-D 90
74BR2 20CA40 Gi P ABX 8- 31 C 15- 25 SC 0-D OST
74DA2 20C^40 Gi,P ABY 13-450 C450 TEL-D 90
74GR6 20CA40 Gi P ABY 38-168 C340 EMU-D DST
75TC4 20CA40 Gi,P ABY 68-400 C300.400 BBL-D 90
72BR17 20CA40 Gi PG SPC 11- 24 C 30 SCD-D 90 G SPECTRUM
73BRS3 20CA40 Gi PG NOX 16- 31 C 31 SCO-D DST Di-£XCIT G-RAYS
74BP 2 20CA40 Gi PG ABX 8- 31 C 15-25 SCO-D DST DE-EXCIT G-RAYS
77feD3 20CA40 Gi.PG ABY 11-750 ClOO-750 SCD-D 135 2.5«2.8«3. MEV
76LI7 20CA40 Gi,PN ABX 1 50-800 C 80-800 ACT-

1

4PI
7eLI7 20CA40 Gi 3P3N ABX 50-800 C 80-800 ACT-

I

4PI
73D09 20CA40 Gi XP ABY 68-400 C400 TEL-D DST
74DA2 20CA40 Gi,T ABY 30-450 C450 TEL-D 90
74DA2 20CA40 Gi A ABY 29-450 C450 TEL-D DST H£=HE3
740A2 20CA40 Gi A ABY 17-45 0 C450 T£ L-D DST
75DI4 20CA40 Gi Fie ABY THR-999 C300-999 ACT-

I

4PI 999=1 GEV
75D 1

4

20CAA.0 Gi NA221^w It BY THR—999 V> V w y ^ ^ AC T— 1 4P I 999=1 GEV
73JA3 20CA40 Gi NA24 ABY THR-999 CI 00=999 ACT-

1

4PI 999=1 GEV
75DI4 20CA40 Gi NA24 ABY THR-99 9 C300-999 ACT-

J

4PI 999=1 GEV
73Dia 20CA40 Pi>G ABX 14- 26 D 6-18 NA I-D DST
73WA1 2 0CA40 Ai ABX 12— 22 D 6—17 NAI—

D

DST
74F04 20C^40 Ai>G ABX 13- 20 D 6-14 NAI-D 90

73BE6 20CA4i Ni G RLY 18- 24 D 10- 15 NAI-D UKN
74BE7 2 0CA41 Ni Q ABX 1 5— 27 D 6— 1 8 NA I —

D

90
75AR5 20CA4S Ni G NOX 22 D 14 NAI-D DST

72DI2 20CA42 Pi G ABX 14- 23 D 4-13 NAI-D DST
70F04 20CA42 Ai G ABX 11- 19 D 6-14 NAI-D 90
76F02 20CA42 AiiG ABX 11- 21 D 5-16 NAI-O DST

73T0a 20CA44 El E/ FMF 7- 35 Dl 24-250 MAG-D DST FMF 10 TO 28 MEV
7701

1

20CA44 El P ABX 15- 25 D 15- 25 MA G-D 90
770ia 20CA44 El A ABX 14- 17 D 14- 2 7 MA G-D 90
740A2 20CA44 Gi. P ABY 12-40 0 C450 TEL-D 90
74DA2 20CA44 Gi,T ABY 21-400 C450 TEL-D 90
74DA2 20CA44 Gi.HE3 ABY 23-400 C450 TEL-D 90
740A2 20CA44 Gi A ABY 9-4 00 C450 TEL-D 90
70F04 20CA44 Ai> G ABX 14- 19 D 6-10 NAI-D 90
73BR7 20CA44 Ai, G ABI UKN D UKN NAI-D DST NO ANG DST DATA
76FC2 20CA44 A.> G ABX 13- 19 D 5-11 NAI-D DST
76Z11 20CA48 El.£/ ABX 20-280 D250'«<500 MAG-D DST TRANS 3-Q CONST
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SCANDIUM Z=21

45

ABUNO* SEPARATION ENERGIES (MEV)
G»N G.P GtT G,HE3 G.A 6»2N GtNP Gi2P

lOOe 11*3 6*9 17*5 21«0 7*9 21*0 18.0 19.1

NUCLIDE REACTION RES ExCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG

77K04 2 ISC 41 $ P.G LPT 3. 5 D 1 . 5 SCD- D DST

7701 1 21SC45 E.P ABX 14- 25 D 14- 25 MAG- D 90
73ARa 2a SC45 G. G LFT 0— 3 C 0- SC D— D a 25
75ME4 21SC45 G. G LFT 1- 3 C 0- 3 SCD- D DST
73ERa 2a SC45 G.N NOX 1 1-800 ClOO- 80 0 ACT- I 4PI
74VEi 2a SC45 G.N ABX aa- 28 D ii- 28 BF3- I 4PI
75EK2 21SC45 G.N ABY 11-800 ClOO- 800 ACT- J 4PI
74VES 21 SC45 G,2N ABX 2a- 28 D 2a- 28 BF3- I 4PI
73SA5 21SC45 Gt XN ABX 11- 25 c 10- 25 BF3- I 4PI
73SA8 2a SC45 G.XN ABX aa- 25 c aa- 25 BF3- I 4PI
75WE4 21SC45 GtP ABX 1 8 D 18 SCD- D 90

22 SC45 G. JPKN ABY THR* 2 c * 2 ACT- I 4PI

7 5V 1

2

2a SC47 Pt G LFT a 0 D a- 2 NAI- D 55

73AD14 2 ISC 49 P.G SPC a2 D 2 SCD-D DST
76DI2 21 SC49 P.G LFT 15 D 6- 7 NAI- D DST

REMARKS

5 LEVS •72-2.09

ISOMER RATIO

a2=aao559 mev.j-pi
EXC 15»55,1E«61 MEV

A8UND«

TITANIUM Z=22

SEPARATION ENERGIES (MEV)
GtN G.P GtT G.HE3 GtA Gt2N GtNP Gt2P

46 8«2 lc«2 1 0*3 22e 9 20«6 8e0 22,7 21.7 17.2
47 7o4 8,9 ao.5 22 .a a 8.4 9.0 22«a a9«2 as*?
48 73,7 11*6 11*4 22«4 22. 6 9*4 20* 5 22*1 19«9
49 5«4 8.a a a«4 2a«7 20.4 a0o2 a9o 8 a 9,e 20o 8

50 5e2 1 0.9 12*2 22o 1 24. 0 10«7 19.1 22.3 21.8

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

72K08 22TI G.N NOX 8- 22 C 22 THR-

1

DST
73BA20 22TI GtN NOX 8- 27 c 2 0- 27 BF3- I 4PI MEAN NEUTRON ENERGY

74PE3 22TI44 A.G ABX aa- 22 0 7- a7 NAI-D DST

77011 22TI46 E,P ABX 13- 25 D 13- 25 MA G-D 90
77012 22TI46 E.A ABY a2- 29 D 12- 19 MAG-D 90
76RA1 22TI46 G. G LFT 3t 4 C 1- 5 SCD-D DST 3168.4316 KEV

76Rftl 22TI 47 G.G LFT 2t 2 c 1- 5 SCD-D DST 2162,2297t2548 KEV

76RAi 22TI 48 G.G LFT 2- 4 c 1- 5 SCD-D DST 4 LEV, 2421-3739 KEV
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

76RA1 22TI49 G,G LFT 1 C 1- 5 SCD-D DST 1623,1763 KEV

73H04 22TI50 £.E/ FMF 1- 5 D209 MAG-D DST lo55. 2«68, 4e40
76RA1 22TI50 G.G LFT 1. 5 C I- 5 SCD-D DST S554,43iJ KEV

74PE3 22TI52 A* G ABX 13- 20 D 14 NAI-D 90

VANADIUM Z=23

A ABUND* SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G»2P

50 0o25 9c5 7o9 i9«2 i9o8 9© 9 20.9 ^6.1 19.3
51 99*75 llel 8*1 18.7 22«6 10«3 20«4 19«0 20o2

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG NUM

72DE9 23V 51 E, E/ FMF 1 . 2 D 2 5- 85 MAG- D DST l=lo61 ,2=2e41 MEV
72PE3 23V 51 £, E/ FMF 0- 4 0185. 250 MA G- D DST 7 LEVELS
75PE1 23V 51 E< E/ FMF 0- 4 D183. 250 MAG- D DST 7 LEVELS
72HI 8 23V 5S El.E/P NOX 0* 60 D700 Hk G- D DST *SEP ENERGY R^INGE

76NA3 23V 51 E, E/P SPC 0*130 D700 MAG- D DST SEPARATION ENERGY
77KU3 23V Si El PI + RLX a 50-999 C600-999 ACT- I 4PI 999=1.2 GEV, G/E
76BL12 23V 51 E. SPL ABY THR-580 C130-580 ACT- I 4PI GIVES YLD RATIO G/E
73BEaO 23V 51 Gi N ABX i3- 2 8 D 13- 28 BF3- I 4PI
73BA20 23 V 51 Gi N NOX 11- 27 C 10- 27 BF3- I 4PI MEAN NEUTRON ENERGY
T4VES 23V 5S Gi N ABX 13- 29 D 13- 29 BF3- I 4PI
73BE10 23V 51 Gi 2N ABX 20- 28 D 20- 28 BF5- I 4PI
74VEJ 23V 5i Gi 2N ABX 20- 29 D 20- 29 BF 3- I 4PI
77DI6 23V 51 G, 3N ABY THR-999 C300-999 ACT- I 4PI 999=1 GEV
74DA2 23V 51 Gi P ABY 12-450 C450 TEL- D 90
75WE4 23V 51 Gi P ABX S 8 D 18 SCD- D 90 18=17.6 MEV
76BU11 23V 51 Gi JPKN ABX THR-800 C 75-800 ACI- 1 4PI J=2-l 1 .K-2-16
74DA2 23V 52 Gi T ABY 24-450 C450 TEL- D 90
74DA2 23V 51 Gi HE5 ABY 33-450 C450 TEL- D 90
74D^l2 23V 5i Gi,k ABY 20-450 C450 TEL- D 90
73JA3 23V 51 Gi NA24 ABY THR-999 ClOO-999 ACT- I 4PI 999=1 GEV
7eBLi2 23V 51 Gi SPL ABY THR-580 C130-580 ACT- I 4PI GIVES YLD RftTIO G/E
77DA3 23V 51 Gi SPL ABY THR* 5 C 2* 5 ACT- I 4PI ENERGY, GEV
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CHROMIUM 2=24

A ABUND* SEPARATION ENERGIES { MEV )

G, N G,P G,T Gf HE5 G.A G.2N G.NP G.2P
50 4o55 S3<.0 9c6 23c2 20e3 8c6 23o 6 2i»l 16.3
52 83o79 1 2. 0 1 0«5 22«4 21c8 9c4 21c3 21e6 18o6
53 9.50 7,9 2£ .0 & 8.8 9,

a

20o0 I 8o4 20c&
54 2e36 9c 7 1 2c4 19c7 22«1 7c9 17«7 20o9 22c 0

NUCl-I DE REACT I ON RES EXCIT SOURCE DETECTOR
REF Z A IN» OUT TYPE ANG REMARKS

73BA20 24CR G«N NOX 8— 2T c £0- ZT BF3-I 4P I MEAN NEUTRON ENcRGI
77l»(E2 24CR Gf XN RLX 12- 28 c 8- 27 BF-3 4PI

73DE5 24CR50 Gf N ABX 20- 23 D 20- 23 ACT-I 4PI
73DE8 24CR50 Gf N ASX 20- £2 D 20- 22 ACT-I 4PI

72DE8 24CR52 E.E/ FMF 1 « 3 D 80 MAG-D DST A=ac43, 0=3.6 MEV
72PE2 24CR52 E.E/ FMF 1 f 5 D 40-110 MAG-D 128 I=lc434,3c3cl6 MEV
73H04 24CR52 E.E/ FMF i- 5 02 09 Mft G-D DST So43.2c37.4e56
7eLl5 24CR52 E.E/ FMF 1 f 3 D 39- 1 1

1

MAG-D 127 LEVEL 1.43.3.16
73BR7 24CR52 /^»G ABI UKN DUKN NAI-D DST NO ANG DST D^.TA

74F04 24CR52 A. G ABX 15- 20 D 6- 1

1

NAI-D 90
7eFC2 24CK52 htG ABX 15- 2& D 6- £2 Nh I-D DST

75RA2 24CR53 Gf P RLY 1 J- i4 C X2- 1 4 ACT-I 4PI

MANGANESE Z=25

ft ABUNDc SEPARATION ENERGIES (MEV)
G.N G.P GfT GfHE3 G.A G.2N G.NP G.2P

55 lOOo 10c 2 8c 1 17c2 21c2 7c 9 19c2 17.8 20.4

NUCLIDE REACT I ON RES EXCIT SOURCE DETHCTCR
REF 2 A IN. OUT TYPE ANG REMARKS

74BES3 25MN53 Pf G SPC 6- J£ D 3- 5 SCD- D DST

74TE1 25MN55 Gf G LFT 7 D 4- 8 SCO-D DST 7=7c49S
73AL6 25MN55 G.N ABX 1 0- 37 D 10- 37 BF3- I 4PI
73BA20 25MN55 G.N NOX 10- 27 C SO- 27 BF3- I 4PI MEAN NEUTRON ENERGY
73DH7 25MN55 G.N A BY 1 0-999 C300-999 ACT- I 4PI 999=1 GEV
73AL6 25MN55 G,2N ABX 19- 37 D S7- 37 BF3- I 4PI
73AL6 25MN55 G,3N ABX 3 1- 37 D 29- 37 BF3- I 4PI
730E7 25MN55 Gf 3N A BY 31-999 C300-999 ACT- I 4PI 999=1 GEV
74DI8 25MN55 Gf 3N ABY 3J-999 Ca 00-999 ACT- I 4PI 999=a GEV
73DC7 25MN55 G. 4N ABY 41-999 C300-999 ACT- I 4PI 999=1 GEV
70IS7 25MN55 Gf XN ABX J 0- 30 C 7- 30 BF3- I 4PI
73VA5 25MN55 G. XN ABX 10- 23 C 10- 23 BF3- I 4PI
74CA6 25MN55 G.XN ABX 10- 23 C ao- 23 BF3- I 4PI
73JA3 25MN55 G.NA24 ABY THR-999 ClOO-999 ACT- I 4PI 999=1 GEV
75ER2 25MN55 G.SC44 ABY THR-800 C250-800 ACT- I 4PI ISOMER RATIO
73ER1 25MN55 Gf SPL NOX 0-800 CI 00-800 ACT- I 4P1 SC44 ISOMER RATIO
77DA3 25MN55 GfSPU ABY THR* 5 C 2* 5 ACT- I 4PI ENERGY. GEV
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IRON Z=26

A ABUND. SEPARATION ENERGIES (MEV)
G ,N G, P G .T G.HE3 G.A G.2N G.NP G,2P

54 So 8 12 e4 8« 9 23 • 0 19c7 8«4 24*1 20.9 15.4
56 91.7 1 1 • 2 10. 2 20 • 9 20. 3 7.6 20o5 20e4 18o3
57 20 H 7 • 6 10* 6 £9 • 6 1 8« Z T • 3 18e 8 1 7© 8 1 9o 6

58 0e2 10*0 11« 9 19 • 4 22. U 7« D 17c7 20e6 21e5

NUCLI 05 RE^^CTI ON RES EXCIT SOUKCc DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

73B<^20 26FE G , N NOX 11 — 27 \, I U— £: r or o— A O T MEAN NEUTRON ENERGY
7 4?^ BS i ^ Kl ABX i i — 1 3 V, A 2 , Jl 3 D T o

74AB1

2

2 6FE b , N ABX 11 — 1 3 C 11, 13 T"n CITUr— 0 78
76K 1

7

26FE G,N ABX ao- ;ki C li- 14 TOF- 0 78 11.25— 13.25 BREMS
75ER2 26FE G, SC44 ABY THR- 800 ACT- I 4PI ISOMER RATIO
7ecM2 26FE G» F A BY THR—999 TRK— I 4P

I

999=1 GEV

72LI 2 26FE54 E.E/ FMF 1 . 5 Da so* 223 MAG- 0 DST BlEDLEV loir. 3*75
73H04 26FE54 E,E/ FMF 1 . 5 D2 09 MAG- D DST 1 o 41 » 2*54. 4o 78
76LAJ 26FE54 G,G LFT 6 D 6 SCD- D DST 6=6. 1

3

77RA3 26FE64 G,N SPC 16- 26 C 15- 26 SCI- 0 UKN FAST NEUTS

7 2LI 3 26FE56 E.E/ FMF 1 D150, 225 MAG-D DST B(EL) LEV eSS
72TC6 26FE56 E,E/ SPC 0- 37 D2 50 MA G- 0 35
73T01 26FE56 E.E/ FMF 10- 35 0150,250 MAG- 0 DST FMF OF 16.1 MEV LEV
73VE3 26FE56 G, N ABX 11- 14 C 11 . 13 TOF- D 93
76RI2 26FE56 P.G ABX 14- 22 D 3-12 NAI- 0 90
76RI2 26FE56 A.G ABX 14- 22 D 7-16 NA I- 0 90

72LI3 26FE5e E.E/ FMF 1 . 4 0150.225 MA G- D DST B( EL » LEV ©61 .3*86

COBALT Z=27

A A3UND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G,2N G.NP G.2P

59 lOOo 10e5 7*4 16*6 20*3 TeO 19*0 17.4 19*3

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMfiRKS

74MA2 27C055 P.G ABX 9- 22 D 4- 17 NA I-D DST
76CA4 27C0 55 S P.G ABX 14- 22 D 8- 1 5 NA I-D DST POLARIZED PROTONS

74ES3 27C057 P.G LFT 7- 8 0 1- 2 SCD-D DST
74MA1 27C0 57 P.G ABX 10- 24 D 4- 18 NA I-D DST
76CA4 27C0 57 S P.G ABX 14- 24 D 8- 1 5 NAI-D DST POLARIZED PROTONS

75B011 27C059 G.G LFT 1 C 2 UKN UKN 1190 KEV
73AL6 27C059 G,N ABX 10- 37 D 10- 37 BF3-I 4PI
73BA20 27C059 G. N NOX 10- 27 C 10- 27 BF5-I 4PI MEAN NEUTRON ENEFGY
74AB12 27C059 G,N ABX 10- 13 C 11

.

13 TOF-D 78
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NUCLI OE REACTION FiES EXCIT SOURCE DETECTOR
REF Z A I N,OUT TYPE ANG REMARKS

T2AL6 27CC59 G. 2N ABX »9- 37 D 17- 37 BF3-i 4PI
77DI e 27C0 59 G. 2N ABY THR-9 99 C300-999 ACT-

1

4PI 999=1 GEV
7cAL6 2'^C059 G«3N ABX 29- 37 D 29- 37 BF3-I 4PI
77DI6 27C059 G« 3N ABY THR-9t9 C300-999 ACT-

1

4PI 999=1 GEV
77DI6 27C059 G«4N ABY THR-999 C300-999 ACT-I 4PI 999=1 GEV
74DA2 27C059 G»P ABY 1 0-450 C450 TEL-D 90
75WE4 27C059 G.P ABX as D ie SCD-D 90 18=17.6 MEV
74DA2 27C059 G.T ABY 22-450 C450 TEL-D 90
74DA2 27C059 G.HE3 ABY 30-450 C450 TEL-D 90
74DA2 27C059 G. A ABY i7-450 C450 TcL-D 90
73JA3 27C059 G*NA24 ABY THR-999 ClOO-999 ACT-I 4PI 999=1 GEV
75ER2 27C059 G« SC44 ABY THR-800 C250-800 ACT-I 4PI ISOMER RATIO
73ER1 27C059 G. SPL NOX THR-800 CI 00-800 AC T— I 4PI SC44 ISOMER RATIO
FecA4 27C059 $ P»

G

ABX fi 2— 25 D 5—15 NAI-D DST POLARIZED PnCTONS

NICKEL Z=28

A ABUND* SEPARATION ENERGIES (MEV)
G. N G. P G.T G.HE3 G.A G.2N G.NP G.2P

58 68c2 £2o2 8e2 21 0 2 i7«7 6*4 22o 5 a 9.6 14.2
60 26« 1 11*4 9,5 20*1 19*2 20e4 20c0 16*9
ei 7.8 9*9 19,3 i7oO 6«5 &9c2 a7o4
ez 3. 5 10*6 11*1 19«5 21 .0 7,0 ie«4 20e5 19e9
64 0o9 9.7 1Z«5 19*1 23*0 8oa a 6*5 2 0«9 22o7

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMj^RKS

T4WH3 28NI E.E/ ABX 0-300 D500 MAG- D 60 QUASIEL/S STIC SCAT
7eVLl 28NI E. E/ ABX 1 00-500 D 1* 2 MAG-0 DST *E IN GEV. 1.2. 1.36
73B|S^20 23NI G.N NOX 11- 27 C ao- 27 BF3- I 4PI MEAN NEUTRON ENERG'
68Ca3 28NI G. XN ABX 11- 34 c 11- 34 BF3- I 4PI
76EM2 28NI G.F ABY THR-999 C999 TRK- I 4PI 999=1 GEV

T3IT£ 28NI 58 E.E/ FMF 0- 7 D183. 250 MAG-•D 82 LEVEL AT 5.15 MEV
76LI6 2aNI 58 E.E/ ABX 9- la D 40- 75 MAG-•D DST 4 Ma STATES
76M05 28NI 58 E.E/P ABX 8* 80 D497 MAG- 0 53 *MISSI NG ENERGY
73MI7 28NI 58 E.P ABX 14- 26 D 0- 26 MAG- 0 DST
7:iFU4 28NI58 G> N ABX 12- 34 D 12- 34 BF3- I 4PI
F4FU3 28NI 58 G.N ABX 12- 34 D 12- 34 BF3- I 4PI SEP ISOTOPES
73FU4 28NI58 G.2N ABX 22- 34 D 22- 34 BF3- I 4P1
7 4FU3 28NI 58 G.2N ABX 22 — 34 D 22- 34 BF3- I 4PI SEP ISOTOPES
72SHa0 28NI58 G.P ABX 13- 24 C a3- 24 MA G- D 90 ISOB ANALOG STATES
75VA1 28NI58 G.P SPC 8- 22 c 18- 22 SCD- D UKN
75WE4 28NI58 G.P ABX 1 8 D a8 SCO- D 90 18=17.6 MEV
77IS1 28NI58 G.P NOX 12- 32 C 18- 32 SC3- D 90 DECAY BRANCHING
TBMEa 2eNI 58 A.G ABX i3- 19 D 7- 14 NAI- D DST

73GU7 28NI60 E.E/ SPC ao- 30 Di98- 2oa MAG-D DST FMF/a3e0.a6c3 MEV
73IT1 2eNI60 E.E/ FMF 0- 7 D183. 250 MAG- D 82 LEVEL AT 5.53 MEV
74YEi 28NI60 E.E/ FMF 1 0 30- 60 MAG- D DST a .332 MEV 2+
76LI6 28NI60 E.E/ ABX 11- &4 D 40- 60 MAG-D aso 4 Ma STATES
73MI7 28NI60 E.P ABX 14- 26 D 0- 26 MAG-D DST
78FLa 28NI60 E.A SPC 6-a2o D 33-a2o MAG-D DST
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
Z A IN, OUT TYPE ANG REMARKS

75FU6 2eNI60 G,N ABX 11- 34 0 11- 34 BF3-I 4PI
73VE3 28NI60 G* N ABX i£- 14 c &2. 13 TOF-D 93
74FU5 28NI60 G« N ABX 11- 34 D 1 1- 34 BF3-I 4Pi SEP ISOTOPES
75KIfl2 28NI60 G,N ABX 11- 13 C 1 1- 13 TOF-D 78
73FU6 28M60 G*2N ABX 19- 34 D 19- 34 BF3-I 4PI
74FU3 28NI60 G.2N ABX 20- 34 D 20- 34 BF3-I 4PI SEP ISOTOPES
72SH10 28NI60 G,P ABX 15- 25 C 15- 25 MAG-D 90 I SOB ANALOG STATES
77IS1 28NI60 G.F NOX 13- 28 C 17- 28 SCD-D 90 DECAY BRANCHING
74F02 28NI60 P.G ABX % 6— siIf D 7— & 8 NA I—

D

90
73BR7 28NI60 AtG ABX 14- 22 0 8- 16 NAI-D OST NO ANG DIST DATA
74F02 28NieO A.G ABX i3- 23 D 8- as NAI-D DST
74F04 28NI60 A. G ABX 14- 22 0 8- 17 NAI-D 90

72LI3 28NI62 c.E/ FMF 1 * 4 0150, 225 MAG-D DST B(EL) LEV 1«1».3.75
73MI7 28NI62 E.P ABX 29 0 0- 29 A4AG-D DST
74M04 28NI62 G. G LFT T 0 7 SC U—

D

DST 7=7,646 MEV
74MC7 28NI 62 G* G NOX 7 0 7 NAI-D 135 7=7,646 FUNC TEMP
72SH10 28NI62 G.P ABX 16- 27 C 16- 27 MAG-D 90 I SOB ANALOG STATES
75RA2 28NI62 G.P KLY sa- i6 C i4- 16 ACT-

1

4PI

75RA2 28NI64 G.P RLY £2- C S5- 17 ACT-I 4PI

COPPER Z=29

A ABUND* SEPARATION ENERGIES (MEV)
G,N G.P G,T G,HE3 G,A G.2N G . NP G.2P

63 69o2 10e9 6«l £60^ i 8« 9 5o 8 £9o7 £6e7 £7,2
65 30«8 9*9 7*4 15e5 20.7 6e 8 l7oe 17el 20e0

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

74TI3 29CU E,E/ ABX 0-600 D999 MAG-D DST 999=1«2 GEV
7TMU3 29CU E,A ABX i2-aoo Da 00 MAG-D DST
74N02 29CU E,C058 RLX THR-999 C300-999 ACT-I 4PI 999=1,2 GEV, E/G
76WA3 29CU G,PI + A BY i 40-250 C250 MAG-D 90
76WA3 29CU G,PI- ABY 140-250 C250 MA G-D 90
72K08 29CU G,N NOX iO- 22 c a2- 22 THR-I DST
73BA20 29CU G,N NOX aO- 27 c ao- 27 BF3-I 4PI MEAN NEUTRON ENERGY
73EY3 29CU G* XN SPC 22-243 C234 TOF-D 90 NEUTS E ABV 12 MEV
73DC9 29CU G,XP ABY 86-400 C4C0 TEL-O DST
73D011 29CU G, XP ABY 90-400 C400 TEL-D DST
76BA7 29CU G« JPKN ABY THR* 2 c 2 ACT-I 4PI *GEV, J=1-10,K=1-19
73JA3 29CU G.NA24 ABY THR-999 ClOO-999 ACT-I 4PI 999=1 GEV
77JA2 29CU 6.NA24 ABY THR-999 C400-999 ACT-I 4PI 999=1 GEV
74N02 29CU G,C058 RLX THR-999 C3 00-999 ACT-I 4PI 999=1,2 GEV, E/G
77DA3 29CU G.SPL ABY THR* 5 C 2* 5 ACT-I 4PI ENERGY, GEV
76EM2 29CU G.F ABY THR-999 C999 TRK-I 4PI 999=1 GEV

29CU G.F NOX THR-aOO ceoo ACT-I DST MEAN FRAGMENT RSsNGES

74BE12 k9CU59 P, G SPC 8- 9 D 4- 6 SCD-D DST

74KP3 29CU61 P, G LFT 6- 7 D 1- 2 SCD-D 90 B(M1)
75KRa5 29CU6a P.G LFT 6- 7 D a- 2 NAI-D 90
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
Z A T N . DUT TYPF r< C niR r\ rx 0

7 2KL 7 29CU63 E . FMF I n w w MAC—n 1

# f IN 29CU63 ABX 1 1- 32 n 20— 3 2 AT T— I APT
77KN2 29CU63 — T 9 1 ^ ABX ii- 22 Q 20— "I 2 ACT— I

"» man 1 1 ^ _T V_ \J ^ >J 9 w L FT 670*962 WI\ IN * 1^ P WT* fx^ V

7 fc S W7 29CU63 G9 G LFT i — 5 r A *j SC D— DST
75WE4 29CU63 G9P ABX 1 8 D 18 SCD- D 90 18=17.6 MEV
74WI 8 29CU63 P9G LFT 9 D 2- 3 sco-D 55 14 LEVS 2.612-2.670
T RIO. Vw " 9 w w ~ \^ 6- 9 L/

a n

f ^ FN r\ X ^ " 9 v» 8- 9 nu a IMA T— r\U Q ft

^ 7 VW W $ G 9 G NOX 8 a 0— w."*0*r 1*1 fcV

r *r W VJ £> ^ 7 ^ ^ 9 \J 9 U L FT 6- 8 n a0 <;r D— • ^ «j0
0 ^W U A A & 7 \bW w G9 G LFT 0- i UKN WIN IN

76SW7 29CU65 G9 G LFT 1- 5 C 1- 5 SC 0- D DST 30 LEV 1.48-4.53 MEV
75W02 29CU65 G9N RLY 20- 40 c 20- 40 kCJ- I 4PI RATIO (G9N)/(E9N)
75W02 29CU65 G92N RLY £1- 38 c 21- 38 ACT- I 4PI RATIO ( G92N) /(E92N)

ZINC Z=30

A A BUND. SEPARATION ENERGIES (MEV )

G9N G9 P G9 T G9HE3 G9A G92N G 9NP G92P
64 43c6 iS«9 T«7 a9« 0 i6c7 4*0 I 8.6 13.8
66 27»9 11*1 8.9 18.3 1 8o3 4c6 19e 0 le.e 16e4
67 4oIL 7.1 6«9 17.4 i 5#7 4a 8 ie»% i6«0 X7o3
68 1 8o7 1 0*2 10*0 17.7 19*8 5e 3 17.5 19el 18*5
70 0*6 9*2 & 0.9 i7«2 2&.0 6e0 i5«7 S9«5 *

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN9OUT TYPE ANG REMARKS

73BS.20 30ZN G9N NOX 10- 27 C 10- 27 BF3- I 4P1 MEAN NEUTRON ENi

7fcEM2 30ZN G.F ABY THR-'999 C999 TRK- I 4PI 999=1 GEV

73NE4 30ZN64 E9E/ FMF 0- 3 DI5O9 275 MAG-D DST
76NE1 30ZN64 E9E/ ABX 1- 3 D 40- 112 MAG- D DST 2+9 2+9 3- STATES
73DE3 30ZN64 G.N RLX 20- 22 D 20- 22 ACT- I 90
73DE8 30ZN64 G9N ABX 20- 22 D 20- 22 ACT- I 4P1
72YAi 30ZN64 G9N RLX 11- 30 C 12- 30 ACT- I 4PI
76CA1 30ZN64 G9N ABX 1 2- 30 D 12- 30 MOD- I 4PI
76C£.£ 50ZN64 G92N ABX as- 2 0 D 12- 30 MOD- I 4PI
74IS3 30ZN64 G9 XN ABX 11- 27 C 11- 27 BF3- I 4PI SEPERATED ISOTOI
7 5G0a 30ZN64 G, XN ABX 12- 25 c 9- 25 BF3- I 4PI
73YA1 30ZN64 G9PN RLX 19- 30 c 19- 30 ACT- I 4PI
73CL6 30ZN64 G9XP ABX 8- 26 c 15- 26 SCD-D DST

76NEa 30ZN66 E9E/ ABX 1- 3 D 40-£12 MAG- D DST 2+93- STATES
73SZ2 30ZN66 G9 G LFT 8 D 8 SCD- D DST 8=7.693
75G0S 30ZN66 G*XN ABX Ji- 25 C 9- 25 8F2- I 4PI

73Li5 30ZN68 E.E/ FMF 1 9 3 D225 MA G- D DST LEVELS £»0892o8
76NE1 30ZN68 E9E/ ABX 1- 5 D 40-112 MAG- D DST 2+9 3- STATES
741 S3 30ZN6e G.XN ABX io- 27 C 10- 27 BF3- I 4PI SEP ISOTOPES
75GC1 30ZN68 G. XN ABX 10- 25 C 9- 25 BF3- I 4PI
77BU12 30ZN68 G.P ABX i 0-800 c 75-800 ACT- I 4PI

76NE1 20ZN70 E.E/ ABX 1- 2 D 40-112 MAG-D DST 2+92+ STATES
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GALLIUM Z=31

A ABUNO*
G«N

69 60o£ £0e3
71 39c 9 9.3

SEPARATION ENERGIES (MEV)
G«P G.T GtH£3 G*A Gt2N GfNP G«2P
£•6 i5c4 18*0 4e5 il 8o 6 16,6 16.6
7«9 15«1 19.7 5*3 17o0 17el 18»8

REF
NUCLIDE REACT I CN RES
Z A IN, OUT

EXCIT SOURCE DETECTOR
TYPE ANG REMARKS

76CA1 31 GA
76CAi 31 GA

G«N
G,2N

A6X 9- 26 D
£7- 26 D

9- 26 MOD-I 4PI
9- 26 MOD-I 4PI

foARi 31GA69 G, G LFT O- 2 C 0-
73M02 31GA69 G,G LFT 6» 8 D 6.

2 SCD-D £25 iZ LEVELS
8 SCD-D DST LEVELS 7«306»6.e74

73AR1 31Gi^71 G,G LFT 0- 2 C 0- 2 SCD-D 125 6 LEVELS

GERMANIUM Z=32

A3UND« SEPARATION ENERGIES (MEV)
G *N G, P G .T G.HE3 G.A G.2N G.NP G. ?P

TO ^ w C >^ 11 « 5 8. 5 18.6 17.6 4.1 19.7 18.8
TP 2T« a. I 0•7 9.7 as • 2 19.1 5. 0 18.2 a 9.0
rw f • o e.e 10.0 17 • 3 16.7 5.3 17. 5 16.5
74 36o5 £ 0 .2 & a

.

0 18 . 2 21. 01 6.3 17.0 20.2 19.9
76 7.8 9.4 1£. 0 18 • 4 23.1 7.5 15.9 20.6 22.1

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

75KL9 32GE70 E.E/ LFT 1 • 2 D 84-120 MAG-D DST 1.04.2 o562 MEV
75MCi 52GE70 G. N ABX 11- 40 C 10- 40 MOD-I 4PI
76CA1 32GE70 G.N ABX 11- 26 D 11- 26 MOD-I 4PI
75MCS 32GE70 G,2N ABX 20- 40 C 10- 40 MOD-I 4PI
76CA1 32GE70 G. 2N ABX 2 0- 26 D 11- 26 MOD-I 4PI
7 5G0a 32GE70 G.XN ABX la- 25 C 9- 25 BF2-I 4PI
73MC10 32GE70 G.PN ABX 19- 40 C 12- 42 ACT-

1

4PI
75MCS 32GE70 G. PN ABX a9- 40 C 10- 40 ACT-

I

4PI

75KL9 32GE72 E.E/ LFT a

.

2 D 84-12 0 MAG-D DST 0.835. 2.515 MEV
75MC1 32GE72 G.N ABX 10- 40 C 10- 40 MOD-I 4PI
76CAi 32GE72 G.N ABX 10- 26 D 10- 26 MOD-

J

4PI
75MC1 3 2GE72 G. 2N ABX 18- 40 C 10- 40 MOD-I 4PI
76CAJi 52GE72 G.2N ABX ae- 26 D 10- 26 MOD-I 4PI
75GC1 32GE72 G. XN ABX 11- 25 C 9- 25 BF5-I 4PI
73MC10 32GE72 G.PN ABX 19- 40 C 12- 42 ACT-I 4PI
rsMci 2 2GE72 G.PN ABX 19- 40 c 10- 40 ACT-I 4PI

75MC 1 32GE74 G.N ABX i 0- 40 c 10- 40 MOD-I 4PI
76CA 1 32GE74 G.N ABX 10- 26 D 10- 26 MOD-I 4PI
75MCa 32GE74 G.2N ABX 17- 40 c 10- 40 MOD-I 4Pi
76CA1 32GE74 G.2N ABX 17- 26 D 10- 26 MOD-I 4PI
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN* OUT TYPE ANG

75G01 32GE74 G.XN ABX 10- 25 C 9- 25 BF3- I 4PI
73Mcao c2Ge74 G.P ABX il- 40 c 9- 40 ACT- I 4PI
7 SMC 1 32GE74 G» P ABI 11- 40 c 10- 40 ACT- I 4PI
75MCfi 32GE74 G» PN ABI 20- 40 c 10- 40 ACT- I 4P I

75MC 1 32GE76 G* N ABX 9— 40 c 10- 40 MOD- I 4 Pi
76CA 1 32GE76 G«N ABX 9- 26 D 8- 26 MOD- I 4PI
7 SMC & 32GE76 G* 2N ABX £ 6— 40 c 10- 40 MOD— I 4PI
76CA1 32GE76 G* 2N ABX 16- 26 D 8- 26 MOD- I 4PI
75G0£ 32GE7fe G*XN ^BX 9- 25 c 9- 2S BP 5- I 4PI
73MC10 32GE76 G.PN ABX 20- 40 c 12- 42 ACT- I 4P1
7 SMC a 32GE76 G.PN ABI 20- 40 c 10- 40 ACT- I 4PI

REMARKS

ARSENIC Z=33

A ABUND* SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

75 fiOOe 10«2 6*9 £ So 4 1 9e 4 5«3 £8*2 £7.£ 17.9

REF
NUCLIDE REACTION RES EXCIT
Z A IN. OUT

SOURCE DETECTOR
TYPE ANG REMARKS

73BA20 33AS75
76CA1 33AS75
76CAi 33^875
75ER2 33AS75

G.N NOX iO- 27 C 10- 27 BF3-I 4P I MEAN NEUTRCN ENERGY
G.N ABX 10- 26 D 10- 26 MOD-I 4PI
G.2N ABX £8- 26 0 10- 26 MOD-I 4PI
G.SC44 ABY THR-800 C250-800 ACT-I 4PI ISOMER RATIO

ABUND*

SELENIUM Z=34

SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

74 Oo8 1 2el 8*5 19*3 17«2 4*1 20o7 19.3 14.2
76 9.0 ££•2 9#5 19«3 £ 8.9 5«£ £9«2 £9o8 £6«4
77 7.6 7.4 9*6 18«7 16*1 5«7 16* 6 16«9 17o3
78 23o5 10*5 10«4 £8«9 £0«1 6e0 £7.9 20«£ £8*4
80 49*8 9<i9 11*3 18* 8 21*5 7o0 16© 9 20«4 20*6
82 9«2 9*3 12«2 £8« 8 23*0 8e2 £6.0 20c2 22o7

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. CUT TYPE ANG

73BA20 34SE G. N NOX 10- 27 C £0- 27 BF3- I 4PI

76CA1 34SE76 G. N ABX 11- 26 0 10- 26 MOD- I 4PI
76C^. 1 34SE76 G. 2N ABX 19- 26 D 10- 26 MOD- I 4PI
75GC1 34SE76 G. XN ABX li- 25 C 9- 25 BF3- I 4PI

76CA1 34SE78 G. N ABX 10- 26 0 10- 26 MOD- I 4PI
76CA£ 34SE78 G. 2N ABX 18- 26 D 10- 26 MOD- I 4PI
75G01 34SE78 G. XN ABX £0- 25 C 9- 25 BF3- I 4PI

REMARKS

4PI MEAN NEUTRON ENERGY
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NUCLIDE REACTION RES
R5F Z A IN, OUT

EXCIT SOURCE DiTcCTOR
TYPE ANG REMARKS

73SZJ7 24SE80 G* G i_FT 8 0 8 SCD-D DST
76CA1 34SE80 G, N ABX 10- 28 O &0- 28 MOD- I 4PI
76CA 1 34SE80 G« 2N ^.BX 17- 28 D 10- 28 MOD- I 4PI
75G0i 34SE80 G, XN ABX 9- 25 C 9- 25 BF3- I 4PI

76CA1 34SE82 G. N ABX 9- 26 D 9- 26 MOD- I 4PI
7ec&s 34SE82 G. 2N ABX 16- 26 0 9- 26 MOD- I 4PI
75G01 34SE82 G* XN ABX 9- 25 C 9- 25 BF3- I 4PI

BROMINE Z=35

A ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G,HI3 G.A G.2N G.NP G.2P

79 59e69 10*7 6a 3 lSc6 18e7 5c5 19«0 16.8 16.7
Si 49«3i &0e2 7e 5 15*9 20*2 6e 5 i 8e 0 £7o4 £808

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

73BA20 35BR G.N NOX SO- 27 C 10- 27 BF3-I 4PI MEAN NEUTRON
77JA2 35BP. G.NA24 ABY THR-999 C400-999 ACT-I 4PI 999 = 1 GEV

KRYPTON Z=36

A A3UND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G,2P

T8 Oo 35 a2«o e«2 ll9o9 £6«9 4*4 21«2 i9o4 13.5
60 2. 25 11*5 9*1 19.6 1 8*2 5*1 19a 9 I9»e 15e4
62 £&• 6 i&eO 9,9 19,5 & 9*6 6«0 &8ee &7.4
63 11* 5 7.5 9« 8 19*1 17,2 6.5 18o4 17«4 16«2
84 57 • 0 &0«5 iOo7 19.4 2& .0 7oi &8«0 20«>3 &9«4
86 17. 3 9*9 H«9 19*2 22*8 8el 17*0 20o9 21*9

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

NO DATA

RUBIDIUM Z=37

A ABUND. SEPARATION ENERGIES (MEV)
G,N G,P G,T G,HE3 G,A G,2N G,NP G,2P

85 72«&7 £0o5 7*0 i6o5 ^ 9« 6 6*6 19*4 17.5 17.7
87 27*83 9«9 8*6 17*1 21«8 8*0 I606 18«5 20«5

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

NO DATA
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STRONTIUM Z=38

A ABUND. SEPARATION ENERGIES (MEV)
G «N G« P G tT GtHE3 G«A G«2N G.NP G.2P

64 Oo 5 &2eO 9«0 20 • 2 £7, 9 5o 2 21.2 19.8 14.6
86 9,8 11 • 5 9«6 20 • 5 19, 5 6*3 20«0 20« 1 16<»7
Of 7 • 0 8•4 9«4 20 • & X7« 4 7.3 S9»9 ISqI 1 8e 0
88 82« 6 11 • 1 10* 6 20 • 7 21* 4 7c 9 19e5 20«5 19o2

NUCLIDE REACTION DEC EXCIT SOURCE DHTECTOR
REF Z A I N « C UT TYPE ANG REMARKS

20 38SR G*N NU A 11- 27 C 10- 27 BF3-I 4PI MEAN NEUTRON ENEKG'
7t J^i2 38SR G.N/S^24 A BY THR-999 C400-999 ACT-

I

4PI 999=1 GEV

73W I 6 3 8SR87 G«N ABX 8- 11 C 9-12 TOF-D 130 NO PEAK OBSERVED

7 4FI £ 2 8SR88 E.E/ FMF 1- 3 C 45- 121 MAG-D DST LEVELS 1«84,2«74
72SH10 38SRe8 E.P SPC 17 C 16- J 8 MAG-D UKN ISOB ANALOG STATES
74SH6 38SRe8 E,P ABX 14- 26 D 14- 30 MAG-D DST
75SH4 sesRse EtP ABX J6- 26 D 14- 2 5 MAG-D 90
73DA10 38SR88 G. G ABX 8- 12 D 8- 12 NAI-D 131
75ME5 38SR86 G. G LFT 4 C 4 SCD-D DST 4=4.744 MEV
77ME 5 38SR88 G« G LFT 1 C 2- 5 SCD-D DST 1 =1 .836

YTTRIUM Z=39

A A3UND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G,2N G.NP G,2P

89 1 OOo lleS 7ol 16«1 19«91 8*0 20o8 18.2 17.7

NUCLIDE RE/ICTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

74FI 1 39Y 89 E.E/ FMF 1- 4 c 45-121 MAG-D DST 6 LEVELS
74WH3 39Y 89 E.E/ ABX 0-300 D500 MA G-D 60 QUASIELASTIC SCAT
77PI

1

39Y 89 E.E/ ABX 2- 55 C 93 MAG-D DST
74SH6 39Y 89 E.P ABX £0- 24 D 10- 30 MAG-O 90

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS
75SH4 39Y 89 E.P ABX 15- 24 D 14- 25 MAG-D 90
73LI3 39Y 89 G. G/ ABX 0-800 CI 00-800 ACT-

I

4PI
73BA20 39Y 89 G« N NOX 11- 27 c 10- 27 BF3-I 4PI MEAN NEUTRON ENERGY
76BA1 39Y 89 G.N RLY 11-UKN c UKN SCD-D 4PI ISOMER RATIO
72WA3 59Y 89 G.2N NOX 20- 50 D 23- 50 ACT-I 4PI ISOMERS
70IS8 39Y 89 G.XN ABX 11- 29 c 11- 29 BF 3-1 4PI
7aGC5 39Y 89 G.P ABX 10- 29 c 10- 29 UKN 4PI
72PA4 39Y 89 P. G LFT 13- 15 D 5- 9 NAI-D DST

73NI 2 39Y 90 N.G RLY 14- 16 D 6- 9 NAI-D
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ZIRCONIUM Z=40

A ABUND* SEPARATION ENERGIES (MEV)
G,N G.P G,T G,H53 G,A G.2N G.NP G.2P

90 51c 5 12* 0 8.4 20.7 ie«8 6.7 21.3 19.8 15.4
91 &£.2 7.2 e.7 £8.6 fi 4.9 5.5 19.2 a 5c 6 £6.3
92 17cl 8« 6 9.4 15.7 17.2 3.0 15.8 17.3 17.1
94 8«2 &0.3 a 5. 9 I 8.5 3. 6 £4.9 a7e8 a 8.9
96 2*8 7.8 11.5 16.1 20.4 4.9 14o3 18.5 21.3

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

7JBA20 40 ZR G. N NOX 8— 27 C ao- 27 BF3— I 4P I MEAN NEUTRON ENERGY

72FU6 4 0ZR90 £. E/ FMF 7- 38 D150-250 MAG—

D

DST B(EL)
7 2T06 40ZR90 E . E/ FMF 0- 37 D150-250 MAG-D DST LEVELS 14. 16.65
73CE3 40ZR90 E . E/ LFT 9 D 37- 6a MAG—

D

a 80
7 3 HO 4 40ZR90 £. E/ FMF 2- 3 02 09 MA G—

D

DST 2.19i 2.75,3. 08
73TC J 40ZR90 E. E/ FMF 5— 37 Da 50-250 MA G—

D

DST
758 111 4 0ZR90 E« E/ FMF 2— 6 D 53- 112 MAG—

D

DST 13 STATES. 2.18-5.3
T6F Ui 40ZR90 E . E/ FMF 6— 30 Da 50-250 MAG—

0

DST ANALYSIS FOR cO
72SH1

0

40ZR90 E . P SPC 1 6— 30 L 1 o— MA G—

D

UKN I SOB ANALOG STATES
73A S9 40ZR90 E. P SPC a 2— 26 U MA G—

D

DST
74AS4 4 0ZR90 E . P SPC 8— 30 PSU £0— "3 ft MA G-D 90
74SH6 40ZR90 E. P ABX 12— 24 X ^ ^ njU MAG—

D

DST
75SH4 40ZR90 E. P A6X 1 4— 24 U 1 4— o c<i5 MAG—

D

90
72ME5 4 0ZR90 G t G LFT 2 C SCD—

0

DST 2=2. 186
74ME 2 4 OZR 90 G. G LFT 2— 6 C 3- 6 SC D-D DST 5 LEVELS 2—6 MEV
76BP 5 40ZR90 G. N ABX a 3— 30 c a3- 32 ACT—

I

4P I ISOMcR YliLD
73 BR 1

2

40ZR 90 G. 2N ABX 21 — 28 c 20- 28 ACT—

I

UKN
76BR5 4 OZR 90 G . 2N i%BX 20— 3a c a3- 32 ACT— I 4P I

71G03 40ZR90 G, XN ABX 12- 28 c 12- 28 MOD-

I

4PI
72AS10 40ZR90 G. XN ABX 12- 28 c 11- 28 BF3-I 4PI
72ASa 0 40ZR90 G. XN SPC a2- a 5 c 20- 24 SC I—

D

4P

I

73AS2 4 0ZR90 G. XN ABX 1 2— 28 c 12- 28 BF5— I 4PI N SPC GIVEN
7 2A s a 0 4jZR90 G. P SPC a 3— 30 c 35 SCD—

D

90
73 AS 2 4 OZR 90 G. P SCO 14— 29 c 31 SC 0—

D

90
73BRs 2 40ZR90 G* P ABX 8— 24 c £4- 24 SCD—

D

DST
74AS4 40ZR90 G* P SPC 8- 30 c 30 SCD-D 90
76BR5 40ZR90 G* P ABX 8- 23 c a4- 24 SC 0-D DST TOT AND EXCIT ST^TE
76BR5 40ZR90 G. P ABX 14- 31 c 14- 32 ACT-I 4PI ISOMER YIELD
7eBR5 40ZR90 G, P ABX £3- 23 c a4- 24 SCD-D DST GROUND STATE
73BR12 40ZR90 G* PN ABX 19- 28 c 20- 28 ACT-I UKN
76BR5 40ZR90 G. PN ABX 20- 3a c a3- 32 ACT-I 4PI
72HA9 40ZR90 S P. G ABX 13- 25 D 5- 17 NAI-D DST POLARIZED PROTONS
73HAI3 43ZR90 P. G ABX £2- 25 D 5- 17 NAI-D DST
74RA3 40ZR90 P. G ABX 13 D 4 SCD-D 55 4=4.75-4.88 MEV

73*S9 40ZR91 E. P SPC THR- 26 D 30 MAG-D DST
74AS4 40ZR9£ E. P SPC 8- 30 D 20- 30 MA G-D 90
77ME6 40ZR91 G. G LFT 1- 5 c 1- 5 SCD-D DST 14 LEVS 1.2-4.7 MEV
73WI6 40ZR9J G, N ABX 7- aa c 7- aa TOF-D 130 PEAK AT 9.1 MEV
74T02 40ZR9i G. N LFT 7- 9 c 9 TOF-D £35
74AS4 40ZR91 G. P SPC 8- 30 c 30 SCD-D 90
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NIOBIUM Z=41

A ABUND. SEPARATION ENERGIES (MEV)
G»N G,P G»T G»HE3 G.A G«2N G , NP

93 lOOo See 6*0 13«4 15e7 lo9 16*7 24.7
G,2P
15.4

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG

73G05 41NB93 G. PI + ABY 170-400 C400 BBL- D 90
75T04 4S NB93 G.PI + ABY I 50-400 C300. 400 BBL-D 90
75G05 41 NB93 G.PI- ABY 170-400 C400 BBL- D 90
75T04 4a NB93 G.PI- ABY S 50-400 C300, 40 0 BSL- D 90
73SU12 41NB93 G.MU-T ABX 10- 26 C 18. 26 MG P- D 4PI
738*^20 4iNB93 G.N NOX 9- 27 C 10- 27 BF3- I 4PI
73G05 41 NB95 G.P ABY 76-4 00 C400 BBL- D 90
7 5T04 4S NB93 G.P ABY 86-400 C5 00, 40 0 BBL-D 90
74DA2 41NB93 G*A ABY 1 0-45 0 C450 TEL- D 90

PEMARKS

MEAN NEUTRON ENERGY

MOLYBDENUM Z=42

A A3UND. SEP^.RATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

92 i4ce 1 2o7 7.5 20.8 16.9 5,6 22. 8 19.5 12.6
94 9.3 9.7 8.5 16*7 1 5.4 2«1 17.7 17.5 14.5
95 1 5o9 7.4 8.6 i6.2 14.2 2.2 17. 0 15.9 1 5.1
96 1 6*7 9,2 9.5 16. 5 16.

6

2.8 16.5 17.8 le.i
97 9e6 6o 8 9.2 16.

&

I 5.2 2.6 16e 0 1 6el 16.5
98 24* 1 8o 6 9.8 1 6.3 17.4 3.3 15. 5 l7o9 17.3

I 00 9.6 8*3 I 0.6 I15.5 i 8.2 3.2 14.2 18.0 19.5

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

76V1 a 42M0 E.E/ ABX 1 00-500 D 1* 2 MAG-D DST *E IN GEV.1.2.1.36
72K08 42M0 G.N NOX 6- 22 C 22 THR-I DST
75Bft20 42M0 G.N NOX THR- 27 c 10- 27 BF3-I 4PI MEAN NEUTRON ENERGY
77JA2 42M0 G.NA24 ABY THR-999 C4 00"999 ACT-

I

4PI S99=l GEV

72H06 42M092 5.E/ ABX 1 . 2 D209 MAG-D DST 1=1.51 ,2=2.85 MEV
72HD10 42M092 E.E/ ABX 1. 2 D209 MA G-D DST 1.5. 2.85 MEV
75H04 42M092 E.E/ FMF 1- 3 D209 MAG-D DST 1.51,2.28.2. 85
75SH4 42M092 E.P ABX 14- 26 D 14- 25 Mft G-D 90
74BE3 42M092 G.N ABX 12- 30 D 12- 30 BF3-I 4PI
76BAa 42M092 G.N RLY 12-1UKN C UKN SCD-D 4PI ISOMER RATIO
72BE10 42M092 G.SN ABX 12- 28 D 12- 28 BF3-I 4PI
74BE3 42M092 G.2N ABX 22- 50 D 22- 50 BF5-I 4PI

748E3 42M094 G.N ABX 9- 28 D 9- 28 BF3- I 4PI
73BE10 42M094 G.SN ABX 9- 28 D 9- 28 BF 3-1 4PI
74BE5 42M094 G.2N ABX 15- 28 D 15- 28 BF3-I 4PI

743E3 42M096 G.N ABX 9- 28 D 9- 28 BF3- I 4PI
738E10 42M096 G.SN ABX 9- 28 D 9- 28 BF 3-1 4PI
74BE5 42M096 G. 2N ABX 16- 28 0 16- 28 BF 3-1 4PI
74BE3 42M096 G.3N ABX 26- 29 D 26- 29 BF 3-1 4P1
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NUCLIDE REACTICN RES
REF Z A IN, OUT

EXCIT SOURCE DETECTOR
TYPE ANG REMftRKS

7cWl6 42M097 Gf N ABX 6- 10 C 7- 1 0 TQF-D 130 PEAK AT 8*1

74BE3 42M098 G«N ABX 8- 28 D 8- 28 BF3-I 4PI
T2BEaO 42M098 G» SN ABX 8- 28 D 8- 28 BF 3-1 4P I

74BE3 42M098 G« 2N ABX 15- 28 D 15- 28 BF3-I 4PI
74BE3 42M098 G,3N ABX 24- 29 D 24- 29 BF 3-1 4PI

73M0a2 42MO£00 G,G LFT 5- 8 D 5- 8 SCD-D DST
74W02 42M0100 $ G* G LFT 6- 8 D 6- 8 SO D-D DST 6o4ie, 7«637
748E3 42MO£00 G* N ABX 8- 27 D 8- 27 BF3-I 4PI
76BA1 42M01 00 G.N RLY THR- UKN CUKN SCD-0 4PI ISOMER RATIO
73BEflO 42M0i00 G.SN ABX 8- 28 D 8- 28 BF3-I 4PI
74BE3 42MO100 G. 2N ABX 14- 27 D 14- 27 BF5-I 4PI
74BE3 42M0I 00 G.3N ABX 21- 28 D 21- 28 BF3-I 4PI

RUTHENIUM Z=44

A ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 GtA G,2N G.NP G, 2P

96 5«5 10c 7 7«4 17.4 14*2 1.7 19.6 17.3 12.2
98 1*9 1 0*3 8*3 17.2 1 5*4 2.2 18*3 17«7 14*0
99 12.7 7.5 8«4 16,7 13.8 2«3 17,7 1 5e8 14,7

100 12c6 9.7 9.2 17. 0 16*6 2e9 17. 1 1 8ol 15.7
101 17a0 e«8 9,4 16.4 14«8 2ee 16* 5 16o0 2 6«6
102 31«6 9* 2 10«1 16#7 18*1 3«4 16o 0 1 8«6 17»5
104 18.7 8o9 10.5 16.7 19.5 4,3 15.1 18e9 19ol

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG

N3 DATA

RHODIUM Z=45

ABUNDt
G.N G.P

SEPARATION ENERGIES (MEV)
G.T G.HE3 G.A G.2N G.NP G,2P

103 100c Bel 5« 3 14•5 13*3 2*2 £8«6 t12*7 13.7

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. CUT TYPE ANG REMARKS

72AU13 45RH1 03 G.N ABY 8-900 C400-900 ACT-I 4PI
74LE1 45RH103 G.N ABX 8- 24 D 9- 24 MOD-

I

4PI
72AUa3 45RHJ03 G.2N ABY 19-900 C400-900 ACT-I 4PI
74LE1 45RH1 03 G.2N ABX 19- 24 D 9- 24 MOD-

I

4PI
T4LA5 45RH103 G.XN SPC 8- 29 C 29 EMU-D DST
72AU13 45RH1 03 G.TP ABY THR-900 C400-900 ACT-I 4PI Y-ee ACTIVITY
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PALLADIUM Z=4 6

« f^ oUND* SEPARATION ENERGIES (MEV)
G«N G* P G«T G*HE3 G,A G,2N G « NP G « 2P

a«o I0c6 7c 6 17•3 £5*2 2*1 18*9 17.7 13.3
1 04 lie 0 10*0 8* 7 17*0 16*4 2*6 17*6 18*0 14*9

7*& e* e 16•6 14*2 2*9 £7*1 1 5*8 £ 5* 7
1 06 27«3 9*6 9*3 16*8 17*6 3*2 16*6 18*3 16o4
106 26e7 9*2 10* 0 16 •6 18*5' 3*9 15*8 1 8*5 17*8
110 1 1 • 6 8* 8 1 0* 5 16*4 19*6 4o4 15*0 18*7 1 9*2

NUCLIDE REACTI ON1 RES EXCIT SOURCE DETECTOR
D C"C "7 A IN, OUT R£M^iRKS

74LE1 46PD G«N ABX 9- 22 D 9- 22 MOD-

I

4PI
T4LEi 46PD G,2N PiBX 15- 22 D 9- 22 MOD-

I

4PI

72H0 7 46PDi06 E.E/ FMF 0* I D250 MAG-D DST 0=e51 • a=J*£3 MEV
T2TUO 4oPDX Oo E.E/ SPC 0- 37 JO

4oPDlt0o E.E/ FMF 0- 2 Dl 83.250 MAG-D UO 1 « 5 . 1 . 1 COMPLX

76BAi 46PDi08 G«N RLY 9-UKN C UKN SCD-D 4PI ISOMER RATIO

72PE2 46PD1310 11 * C/ FMF 0« 0 D 40-110 MAG-D 128 0=*374 «0=*81 MEV
7eLI5 46PD110 EtE/ FMF 0. 1 D 39-1 IS MAG-D 127 LEVEL «374 ..SI
76B/i>.l 46PDH0 G«N RLY 9-UKN C UKN SCO-D 4PI ISOMER RATIO

SILVER Z=47

A ^^ BUND* SEPARATION ENERGIES (MEV)
G« N G» P G •T G,H£3 GtA G«2N G.NP G.2P

107 51*83 9*6 5* 8 13*9 16*4 2*6 17*5 15.4 15. 1

& 09 48*i7 9*2 6* 5 13 •6 17*3 3*3 16*5 S 5o7 £ 6*4

NUCL I Dc, REACTION RES EXCIT SOURCE DETECTOR
^ eckEp 1 N.OUT TYPE ANG REMARKS

7 4T i 3 *7AG EtE/ ABX 0-600 D999 MAG-D DST 999=1* 2 GEV
77MU3 4TAG E.A ABX 13-100 0100 MAG-0 50
9 ^ a A ^ rt 4TAG w • IN NOX 9- 27 C 10- 27 BF3-I 4PI MEAN NEUTRON ENERGY
74Lc 1 47AG G«N ABX 9- 25 D 9- 25 MOD-

I

4PI
r 4Lc» G.2N ABX 16- 25 D 9- 25 MOD-I 4PI
740A 2 47AG G. P ABY 10-450 C450 TcL-D 90

47AG G.XP ABY 89-400 C400 TEL-D DST
74OA 2 47AG G,T ABY 19-450 C450 TEL-D 90
74D«,2 47AG G.HE3 ABY 27-4 50 C450 TEL-D 90
74DA 2 47AG G*A ABY 13-450 C450 TEL-D 90
77JA1 47AG G*NA24 NOX THR-800 C800 ACT-I DST MEAN FRAGMENT RANGES
77JA2 47**G G« NA24 ABY THR-999 C400-999 ACT-I 4PI 999=1 GEV
76EM2 47AG 6. F ABY THR-999 C999 TRK-I 4PI 999= 1 GEV

77KN2 47AG1 07 E*N ABX 10- 32 D 20- 32 ACT-I 4PI
77KN2 47AGi 07 E +.N ABX 10- 32 0 20- 32 ACT-I 4PI

76KI6 47AG108 G,F ABY THR-580 C580 TRK-D 4PI
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CADMIUM Z=48

ASUNDo SEPARATION ENERGIES ( ME V )

G 1 N G. P G. T G.HEo Gth G.2N G . NP G , 2P
1 06 1 0 3 10o9 7o3 17o 3 1 4 0 D loo 19o3 17.2 12.3
i 08 Oo 8 10 e 3 &• 2 a7o a a 5c 8 2o3 a 80 3 a7o7 a 3o 9

110 1 2o 5 9e 9 Be 9 16« 9 16*9 2o9 17o 2 led 15o4
ESL £2c8 T oO 9e a a6. 6 a 4oT Jc 3 a 6c 9 a 5c 9 a6c2
112 24e 1 9o4 9e6 1606 17o5 3o5 16e4 18o5 i6«e
112 H 2*2 6 • 5 9. 8 a 6. 5 a 5«6 3,9 a 5c 9 a6o2 a 7o 6

114 2 8o7 9«0 10o3 16c 7 ieo9 4« 1 1 So 6 1 808 18c3
7e5 8oT as. a a 6« 6 ae.e # V a4o 8 a 9ea *

NUCLIDE PEACTION RES EXCIT cn 1 ic ^ 7oUUK DETECTOP
^ ^ ^kEF -7 /-

Z A INtOUT TYPE i^iNG REMARK S

77J A4 48C D G.MU-T LFT 7 NAI-D 0 7c 2 8. r • 63MEV » RES ?BS
728A16 46CD S G* G RLX 15 D 15 NM-D 90 POL G» ALSO G/
f 3H;?.2 48C D u • 0 FLY as D as K1m\ T — Pi y u POL INCID PHOTONS
7;BA20 48C0 NOX 7- c. f C 1 0— 1

7

or o"~ 1 AD T MEAN NEUTRON ENERGY
74LE1 48CD 0 • IN A8X 9- D 9- 25 Mn r>— 7rnU LI i A D T

74l_£L 49CD 0 KI0 V £ IN ^.BX as- D 9- 25 MU L?" 1 AST

4 8CD ^ ^ VKIS9 • AiN SPC 19- C234 1 U F u V U NEUTS E ABV 12 MEV
T6EM2 48CD • r ABY THF- V C999 AD T 999=1 GEV

776ia 4 8CD3lfi 0 E.E/ LFT a

.

a D 68.aa2 MAG-D DST 2+. •65T.a«4f 5 MEV
'IGC^ 4 8CDH0 GiP ABX 11- 30 C 11- 30 UKN 4PI

7 4LA3 48C01 11 G.G/ A BY 1 K, 1 ACT-I 4PI l=le3 MEV

48CDi S 2 EtE/ LFT a. a Pi AO fl ^U 00 1 2 A c MAG-D DST 2+. . 61 7. I • 31 2 MEV

7 3w I fc 4SCD1 51 3 G«N ABX 6- ao TOF-D a3o PEAK AT 2.1 MxV

72HG7 48C01 1

4

E,E/ FMF 0. 1
P» 0 C A MAG-D DST 0=c56.a=ac2& MEV

72PE 2 48CD1 1

4

E,E/ FMF 0. 1 D 40-110 MAG-D 128 0=c55S » l=lc208 MiV
72.TD6 48CDJ a4 E.EV SPC 0- 37 Da 83 MAG-D 35
73H02 48CD114 E.E/ FMF 0- 2 D16J.250 MAG-C DST LEV .6.1.2 COMPLEX
74yEI 4acDaa4 E.E/ FMF a D 30- 60 MA G-D DST 0.558 MEV 2*
76GI

1

48C31 14 I.E/ FMF 0- 3 D 68,112 MAG-D DST .6-2.4 MEV
7 6LI 5 4ecDaa4 EtE/ FMF 0. a D 39-111 MAG-D 127 LEVEL .558.1c208
77GI1 48C0114 E.E/ LFT 1 • 1 D 68.aa2 MAG-D DST 2+,o558,a«209 MEV

77611 48CD116 E,E/ LFT 1

»

1 D 68.112 MAG-D DST 2+. o51 3 , lc214 MEV

INDIUM Z=49

A A3UNDc SEPARATION ENERGIES (MEV)
G.N G,P G*T G.HE3 G«A G>2N G.NP G.2P

113 4c3 9«4 6«1 13c9 1608 3o0 17*1 15.5 15.7
aas 95c7 9oO 6.8 a3c9 17,9 3,7 a 60 3 a 5o 9 a7oa

REF
NUCLIDE REACTION RES 5XCIT
Z ^. IN. OUT

SOURCE DETECTOR
TYPE ANG REM«vRKS

74HA4 49IN $ G. G
73BA20 49IN G.N

ABX as D 15
NOX 9- 27 C 10-

NAI-D 90 POL PHOTONS
17 BF3-I 4PI MEAN NEUTRON ENERGY
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NUCUIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

73B0i 49INH5 G.G LFT 1- 2 C 2 SCD-0 125 7 LEVELS
75B0a£ 49INaa5 G.G LFT a C 2 UKN UKN aa33 KEv

49IN115 G. G/ ABX 0-800 ClOO-800 ACT- I 4PI
74Li*3 49INaa5 G.G/ ABY a C 1 ACT- I 4PI 1=1.1 MEV
74LE1 49IN115 G, N ABX 9- 24 D 9- 24 MOD- I 4PI
74i_Ea 49INai5 G.2N ABX 16- 24 0 9- 24 MOO- I 4PI

TIN Z=50

A ASUND. SEPARATION ENERGIES (MEV)
G.N G,P G. T G.HE3 G.A G.2N 6.NP G.2P

112 loO 10e8 7.5 17. 1 15.0 1.8 19.0 17.6 12.9
114 0*6 10c3 8e5 17. a 16.2 2.6 a 8.1 a 7.

9

14.6
115 0*3 7.5 8.7 17. 0 14.4 3.2 17.9 16c0 15.6
116 a4«7 9«6 9,3 17. a 17.4 3.4 a7.a 18.3 a 6. a

117 7«7 6.9 9.4 16. 8 15.3 3c 8 16o 5 16.2 16o9
lie 24.3 9#3 ao.o 17. 1 1 8.5 4.1 a6.3 18.8 17.5
119 e« 6 6« 5 9.9 16. 8 16.3 4.4 15.8 16.5 18.2
120 32«4 9*1 10.7 17. a 1 9.6 4o8 a5e 6 2 9.0 a9eO
122 4.6 8*8 11.4 17. 2 20.7 5.7 15e0 19.8 *

a 24 5c6 8*5 12.1 17. 4 * 6.7 14o4 20e0 20.5

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

74WH3 50SN E.E/ ABX 0-300 0500 MAG-D 60 QUASIELASTIC SCAT
726^16 50SN $ G.G RLX 15 D 15 NA I-D 90 POL G. ALSO G/
73HA3 50SN $ G« G RLY 15 D 15 NAI-D 90 POL INCID PHOTONS
73B(i.\20 50SN G.N NOX 9- 27 C 10- 27 BF3-I 4PI MEAN NEUTRON ENERGY
77JA2 50SN G.NA24 ABY THR-999 C400- 999 ACT-

1

4PI 999=1 GEV
7eEM2 50SN G.F ABY THR-999 C999 TRK-I 4PI 999=1 GEV

74S010 50SN112 G.XN ABX 10- 27 C 10- 28 BF3-I 4PI
75S01 2 50SN112 G.XN ABI 10- 27 C 10- 27 BF3-I API SEE 74S010

72SD1

I

50SN1 14 G.XN ABX 10- 27 C 10- 27 BF3-I 4PI
755012 50SNia4 G, XN ABX 9- 27 C 9- 27 BF3-J 4PI SEE 72S0aj

72H06 50SN116 E.E/ FMF 1 . 2 0209 MAG-D DST 1=1.29.2=2.27 MEV
72H07 50SN1 16 E.E/ FMF 1 D183. 250 MAG-D DST 1=1.29 MEV
72PE2 50SN116 E.E/ FMF 1 . 2 D 40-aao MAG-D 128 a=S. 293. 2=2. 109
72T06 50SN116 E.E/ SPC 0- 37 D183 MAG-D 35
73H04 50SN116 E.E/ FMF a- 3 0209 MA G-D DST 1.29. 2.27
75HC5 50SN116 E.E/ ABX 0-160 D130-250 MAG-D DST
76LI5 50SNaa6 E.E/ FMF a- 3 0 39- 111 MA G-D 127 1.3. 2.1. 2.3 MEV
74LE1 50SN116 G.N ABX 9- 22 D 9- 22 MOD-

I

4PI
73BEa0 50SN116 G.SN ABX 8- 23 0 8- 23 BF3-I 4PI
74LE 1 50SN1 16 6. 2N ABX 17- 22 D 9- 22 MOD-I 4PI
72S01

1

50SN1 16 G.XN ABX 9- 27 C 9- 27 BF3-I 4PI
755012 50SNlie G.XN ABX 8- 27 C 8- 27 BF3-I 4PI SEE 72soaa
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REF
NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
Z A IN, OUT TYPE ANG REMARKS

74LE1 50SN117 G >N ABX 9- 22 0 9- 22 MOD-

I

4PI
72BEi 0 50SN1 a7 Gi SN ABX 9— 22 D 9— 22 BF3-I 4PI
74LE 1 50SN 1 17 Gi 2N ABX a6- 22 O 9— 22 MOD—

I

4PI
72SC 11 50SN1 1

7

Gi> XN ABX 7 — 27 C 7- 27 BF3-I 4P I

75S0i 2 50SNJ 17 Gi XN ABX 7— 27 c 7— 27 BF 3—1 4P I SEE 72 5011

74W02 50SN1 18 S Gi G LFT 6- 8 D 6- 8 SCD-D DST POL SCAT Gt 6 • 988
74LE1 50SN11

8

Gi N ABX 9- 22 D 9- 22 MOD-

1

4PI
73BEaO sosNjae Gi SN ABX 9- 22 D 9- 22 BF3-I 4PI
74LE1 50SN1 18 Gi 2N ABX 16- 22 D 9- 22 MOD-

I

4PI
74soao sosNaas Gi>XN ABX 9- 27 c 10- 28 BF3-I 4PI
755012 sosNiie Gi XN ABI 9- 27 c 9- 27 aF3-I 4PI SEE 745010
75BUe sosNaae Gi P A BY i 0-800 0 75-800 ACT-

1

4PI
75BU6 50SN118 Gi PJN ABY THR- 300 D 75-800 ACT-

I

4PI J=l t2t4t6*7,8 .9

77BE5 50SNJ 2 8 $ Ni G NOX ao D i NA I-D DST POL NEUTRONS

72S0 1

1

50SNia9 Gi XN ABX o

—

^ r c 6- 27 BF3-I 4PI
75S01

2

50SN1 1

9

G 11 XN ABX T
I ^ r C 7- 27 BF3- I 4PI SEE 72S011

72H06 50SN& 20 E <»E/ FMF 1 D209 MA G-D DST l=lel7, 2=2.41 MEV
73H04 SOSNi 20 El £/ FMF D,209 MAG-D DST aaa7« 2*41
72SH10 50SN1 20 £i P SPC 1 9 C 19 MAG—

D

UKN I SOB ANALOG STATES
73KA4 50SNa 20 G

1

G LFT 6 D e SCD-D UKN 6=6.730
73SZ2 50SNi20 Gi G LFT 8 D 8 SCD-D DST 8»-7o693
74LE1 50SN120 Gi N ABX 9- 22 D 9- 22 MOD-I 4PI
73BE51

0

53 SNS 20 Gi SN ABX 9- 23 D 9- 23 BF3- I 4PI
74LE1 50SN120 Gi 2N ABX 15- 22 D 9- 22 MOD-I 4PI
74SCa3 SOSNE 20 GiiXN ABX 8- 27 C 10- 28 BF3-I 4PI
75S01 2 50SN1 20 Gi XN ABI 9- 27 c 9- 27 BF5-I 4PI SEE 745010

7 2S0 1 1 50SN122 G 1iXN ABX 9- 27 c 9- 27 BF3-I 4PI
75S0J 2 SOSNi 22 Gi XN ABX 8- 27 c 8- 27 BF3-I 4P I SEE 72S0ii

72H0 6 50SN1 24 El E/ FMF 1 t 2 D209 MAG-D DST 1=1 . 14 «2=2«4a MEV
73H04 SOSNi 24 E .E/ FMF 1- 3 D209 MAG-D DST 1*14, 2*61
74LE 1 50SN124 Gi N ABX 9- 22 D 9- 22 MOD-I 4PI
73BE10 50SN124 G,iSN ABX 9- 23 0 9- 23 BF3-I 4PI
74LEa 50SNa24 Gi 2N i?SX a4- 22 D 9- 22 MOD-I 4PI
72S011 50SN124 Gi XN ABX 8- 27 c 8- 27 BF 3-1 4PI
75S0a2 50SNi24 Gi XN ABX 8- 27 C 8- 27 BF3-I 4PI SEE 72S011
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ANTIMONY 2=51

A8UND* SEPARATION ENERGI ES (MEV )

Gt N G« P G »T G.HE3 G,A G,2N G « NP G . 2P
57e3 9o2 5«8 &2e9 i7«^ 3«i 16c 3 14.9 16.5

1 23 42.7 9o0 6*6 1 O • 1 1 8« 7 3.9 15o8 1 5o4 ISeO

NUCL I Dz.
r— r~ ^TT OKIHt#^CT I ON RES EXCIT SOURCE DETECTOR

D per "7 AZ A T Ki n 1I N« U UT TY PC ANo FEMARKS

74H^ 4 51 SB $ G,G ABX 15 D 1 5 NA I-D 90 POL INCID PHOTONS
5i SB G.N NOX 9— 27 C 10- 27 BF3-I 4PI ME*N NEUTRON ENERGY

74LE1 51SB G. N ABX 9- 26 D 9- 26 MOD-I 4PI
74LEi 5a SB G.2N ABX 16- 26 D 9- 26 MOD-I 4PI
76EM2 51 SB G» F ABY THR-999 C999 TRK-I 4PI 999=1 GEV

73B02 51SB121 G. G LFT 0- 3 C 0- SCD-D 125

73B02 51SB123 G.G LFT 0- 3 C 0- 5 SCD-D 125

TELLURIUM Z=52

A . ABUNOa SEPARATION ENEKGIE S (MEV)
G.N G.P G,T G.HE3 G.A G.2N G • NP G.2P

120 OeO lOco 7.2 15.7 13e9 0.3 17.9 16.8 12.3
1 22 2o5 9,8 e«o 15.8 i 5.2 1 ol 17.0 17.3 13.6
1 23 Oe 8 6e9 8*1 15#7 13*0 lo5 16.7 14.9 14c5
124 4*6 9o4 6«e 15.9 1 6.2 lo8 16. 4 17.5 £5.2
1 25 7o 0 6« 6 8.7 15.7 14.0 2.2 16. 0 1 5.2 15.8
1 26 1 3«7 9.1 9«1 1 5.8 17.2 2,6 1 5o7 1 7.8 16c 4

1 28 31«7 8« 8 9.6 15,7 18*0 3,2 1 5. 1 1 8.0 17.6
130 34.5 ee4 10.0 1 5.6 1 8.8 3.8 14. 5 1 8c 0 S 8c 5

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

73BA20 52TE G.N NOX 8- 27 C 10- 27 BF3-I 4PI MEAN N EUTRON ENERGY
74LE 1 52TE G.N ABX 10- 26 D 10- 26 MOD-I 4P1
74LE1 52TE G. 2N ABX 14- 26 D 10- 26 MOD-I 4PI
76EM2 52TE G,F ABY THR-999 C999 TRK-I 4PI 999 = 1 GEV

76LE2 52TE124 G.N ABX 8- 23 D 8- 26 MOD-I 4PI
7eLE2 52TE124 G.2N ABX 16- 26 D 8- 26 MOD-I 4PI

74W02 52TE126 S G. G LFT 6- 8 D 6- 8 SCO-D DST 7.91 5. POL SCftTT G

76LE2 52TE126 G.N ABX 8- 23 D 8- 26 MOD-I 4PI
76LE2 52TES26 G,2N ABX 1 5- 25 D 8- 26 MOD-I 4PI

76LE2 52TE1 28 G, N ABX 8- 24 D 8- 26 MO D- I 4PI
76LE2 52TE1 28 G. 2N ABX 15- 26 D 8- 26 MCO-I 4PI
76KI6 52TE128 G.F ABY THR-580 C580 TRK-D 4PI

74W02 52TE130 $ G. G LFT 6- 8 D 6- 8 SCD-D DST 7e637. POL SCftTT G

76LE2 52TE150 G.N ABX 8- 23 D 8- 26 MOD-I 4PI
76LE2 52TE130 G.2N ABX 14- 26 D 8- 26 MOD-I 4PI
77BU11 52TE130 G.P ABX 1 0-800 C 75-800 ACT-

J

4PI
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IODINE Z=53

a Z7

A3UND. SEPARATION ENERGIES (MEV)
G»N GiP G,T G.HE3 G.A Gt2N G.NP G»2P

lOOe 9*1 6«2 &3e4 ;^6e3 2o2 16»Z. 15*3 15.3

REF
NUCLIDE REACTION RES
Z A IN. OUT

EXCIT SOURCE DETECTOR
TYPE ANG REMARKS

73BA20 531 127
72ANe 531 127
77J«i2 531 127

G.N NOX THR- 27 C JO- 27 BF 3- 1 4P I MEAN NEUTRON ENERGY
G.JPKN ABX 1* 7 C 1* 7 ACT-I 4PI *GEV, 1=0-8. J=l-18
G,N^24 ABY THR-999 C400-999 ACT-I 4P1 999=1 GEV

ABUNOa

XENON Z=54

SEPARATION ENERGIES (M£V)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

1 24 0.1 1 0*2 6o 8 16*2 13«8 Oe 5 18* 5 16.6 11.7
1126 0o09 1 0.1 7.6 16*2 S4,9 1 • 3 17*9 a7o2 a3o2
1 28 1«9 9.6 8*2 1 5«,9 1 5*8 lo8 16c 8 17«3 14*4
129 26c4 6*9 8*2 X5,7 13.6 2ol 1 6* 5 & 5ol asoo
130 4«1 9«3 6,7 15* 8 1 6*5 2e2 16o2 17o5 15o5
E 31 21,2 e*t 8*8 15,6 14o4 2o6 iSe 9 a 5e3 £60 0

132 26*9 8* 9 9« 1 15,7 17.2 2.7 1 5« 5 17e8 16«5
I 34 1 0.4 8*5 9.6 a 5.6 17,9 3.2 1 5« 0 a7,e 17o 5

136 3,9 8« 0 9«9 15« 5 18*5 3«7 14o 4 17o6 18*4

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG

NO DATA

CESIUM Z=55

REMARKS

1 33

ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.H£3 G.A G.2N G.NP G . 2P

ICOo 9«0 6*1 13c2 16«1 £• 0 16»2 15.0 15.2

REF
NUCLIDE REACTION RES EXCIT
Z & IN, CUT

SOURCE DETECTOR
TYPE ANG REMARKS

74LE1
74LE1

55CSJ33
55CS133

G.N
G. 2Ni

ABX
ABX

9- 24 D
16- 24 D

9- 24 MOD-I 4P1
9- 24 MOD-I 4PI

41



BARIUM Z=56

ABUNDi SEPARATION ENERGIES (MEV)
G • N G 1 P G»T G t H£3 Gt A Gt2N G • NP G» 2P

1 30 e 1 1 0* 2 Te 0 1 Oe 0 12*9 0. 6 1 8. 2 1 6 #7 12*0
fi 32 «£ 9o 8 7.7 £5*8 a 4.7 &oO i7o3 a7o0 J3.&
134 2«4 9« 5 8*2 1 5*9 1 5#5 1.5 16.7 17.1 14o3

O • O 7.0 8.3 &5«6 13.5 i.9 i6o4 i 5.i i. 4. 8

1 36 9*1 8«5 15«8 16. 2 2.1 16. 1 17.4 15«4
a 3? £&«2 6.9 8,7 &5«8 £4.5 2o5 &6.0 a 5.4 as. 8

138 71.7 8* 6 9« 0 1 5»6 16.7 2.6 15. 5 17e3 16.4

NUCLI DE REACTI ON RES EXCIT SOURCE DETECTOR
REF Z A IN« OUT TYPE ANG

73BA20 56 BA G, N NOX THR - 27 C 10- 27 BF3- I 4PI MEAN

?5H02 £6BAi38 G. N LFT 8 C UKN TGF- D DST

REMARKS

LANTHANUM Z=57

138
& 39

ABUND. SEPARATION ENERGIES (MEV)
G«N G«P G.T G.HE3 G.A G.2N G.NP G.2P

Oo 08 fc3 6.0 13.6 13.8 2.0 16.6 12.9 14.7
99.91 8.8 6.2 &3.2 £5.8 2.0 £6.1 £4.8 £5.2

REF
NUCLIDE REACTION RES
Z A IN, OUT

EXCIT SOURCE DETECTOR
TYPE ANG REMARKS

73BU14
73PI3
77JS14
73eA20
77JR2
76EM2

57LA139
57LA139
57LAa39
57LA139
57LA139
57LA139

E.E/ SPC
E.E/ ABX
G,MU-T LFT
G.N NOX

2- 20 C 50, 65 MAG-D DST
7- 21 D 50 MAG-D 165
7 D 7 NAI-D 0
3- 27 C 10- 27 BF3-I 4PI

7.28. Fe63M£V, RES ABS
MEAN NEUTRON ENERGY

G.NA24 ABY THR-999 C400-999 ACT-I 4PI 999=1 GEV
G.F ABY THR-999 C999 TRK-I 4PI 999=1 GEV

CERIUM Z=58

A A8UND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G,2P

1 36 Ool 1 0. 0 6.9 15.7 13.8 0.4 17. 9 16.6 12.1
£ 38 0.2 9.6 7.6 £5.7 £4.6 £.0 £7.2 £6.9 £3.2
1 40 88.4 9.2 8.1 15.8 1 5.2 1.6 16.7 16.9 14.3
£42 ££.0 7.2 8.8 £2.3 £4.5 -£.4 £2.6 £5.6 £5.8

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG

7 3BU14 secE E.E/ SPC 2'- 20 C 50. 65 MAG-D DST

REMARKS

73PI3
77JA4

58CE
58CE

73BA20 58CE
76EM2 58CE

E.E/ ABX
G.MU-T LFT
G.N NOX

7- 2£ D 50. 65 MAG-D DST
7 D 7 NAl-D 0 7.28.7,63MEV.RES ABS
7- 27 C £0- 27 BF3-I 4P I MEAN NEUTRON ENERGY

G. F ABY THR-999 C999 TRK-I 4PI 999=1 GEV
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NUCLIDE REACTION RES
REF Z A IN, OUT

EXCIT SOURCE DETECTOR
TYPE ANG REMARKS

73PI3 58CEJ40 E,E/ LFT J- 3 D 50. 65 MAG-D DST 2+.3-.4+ LEVELS
T4TE1 58CE140 G, G LFT 5 D 4- 8 SCD-D DST 5=5o66
TtLEe. 58CEJ40 G, N ABX 8- 26 D 8- 26 MOD-

1

4PI
76LA4 58CE140 G, N RLX 9 C 9 TOF-O DST THRESHOLD MEAS
7eLE2 58CEi40 G,2N ABX 16- 26 D 8- 26 MOD-

1

4PI

73PI3 58CEJ42 E.E/ LFT 0- 2 D 50. 65 MAG-D DST 2+.3-.4+ LEVELS
76LE2 58CE142 G, N ABX 8- 20 D 8- 26 MOD-

1

4PI
F6LE2 58CEa42 G.2N ABX £2- 24 D 8- 26 MOO-

1

4PI

PRASEODYMIUM Z=59

A AaUND« SEPARATION ENERGIES (MEV)
G.N G,P G,T G,HE3 G,A G*2N G.NP G.2P

141 lOOo 9*4 5*2 13.4 14«4 1«2 17«3 14.4 13.4

NUCLIDE REACTION RES
REF Z A IN. OUT

73BU14 59PR141 c . E/ SPC
73PI3 59PRJ4S E. E/ ABX
74TE1 59PR141 G, G LFT
75JA J 59PRi4S G. G ABX
73BA20 59PR141 G. N NOX
72DI7 59PRS4IL G. P A6Y

EXCIT SOURCE DETEC
TYPE

2- 20 C 50, 65 MAG-D
7- 21 D 50 MAG-D
6 D 4- 8 SC3-D

11 D 11 SCD-D
THR- 27 C 10- 27 BF3-I
THR-300 CI 06-300 ACT-

1

ANG REMARKS

DST
165
DST 6=6e677
150 RATIO RAM^N/ELIST
4PI MEAN NEUTRON ENERGY
4PI

NEODYMIUM Z=60

A ABUND, SEPARATION ENERGIES (MEV)
G,N G.P G.T G.HE3 G.A G.2N G.NP G,2P

142 27o2 9«8 7.2 16«1 13,9 do 8 17.9 16.6 12.5
1 43 12.2 6. 1 7«5 14*3 1 0«9 -0.5 15o9 13«4 13*1
144 23o8 7.8 8.0 12.7 13*2 -1.9 13o9 1 5c 3 13«8
145 8«3 5« 8 8*0 12.6 11*8 -1«6 13«6 1 3*7 14o4
1 46 17.2 7.6 8e6 12.8 14.2 -1.2 13*3 1 5e 5 15«1
1 48 5c7 7,3 9«2 12«7 1 5*2 -0.6 12.6 15.9 16.2
1 50 5*6 7,4 9,6 13.2 1 6*4 Oo4 12.4 16c 5 17e6

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

74HA4 60ND S G.G ABX 15 D 15 NAI-D 90 POL INCID PHOTONS
76EM2 60ND G.F ABY THR- 999 C999 TRK-I 4PI 999=1 GEV

75SC2 60ND142 E.E/ NOX 5- 28 D 50. 64 MAG-D 93 E.E/SPECTRUM (E2)
73SA7 60N0142 c.P ABX 13- 26 C 15- 26 MA G-D UKN
77SA5 60ND142 E.P ABX 15- 26 D 15- 26 MAG-D DST
74TE1 60ND142 G. G LFT 6 D 4- 8 SCD-D DST 6=6.877
76BA1 60N0142 G.N RLY 1 0-UKN C U<N SCO-D 4PI ISOMER RATIO
72SH10 60N0142 G.P ABX 15- 22 c 15- 22 MA G-D UKN I SOB ANALOG ST*.TES
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NUCLIDE REACTION RES EXCIT
REF Z A IN, OUT

77BE6 60ND146 G.G LFT 7

75SC2 60NDS50 E.E/ NOX

SOURCE DETECTOR
TYPE ANG REMARKS

7 D 7 SCD-D DST 7=7.163 MEV

5- 28 D 50. 64 MAG-D 93 E.E/S^ECTRUM (E2)

ABUND.

SAMARIUM Z=62

SEPARATION ENERGIES (MEV)
G *N G. P G ,T G,HE3 G, A G,2N G,NP G,2P

1 44 3ol 10e6 6*3 16e4 12,7 -Ool 19o 0 16.2 10.6
i 47 6 e4 7« & &2 • 9 & 0*5 -2,3 14oe 13.4 12.4
148 1 1 • C 8. 1 7.6 13 • 0 12*8 -2«0 14« 5 15.3 13.0
i 49 I C • V 5 • 9 7. 6 12 • 6 il«2 9 14e0 13.5 13.6
1 50 T« 4 8*0 8*3 13 • 0 13*8 -1. 4 13o 9 1 5.5 14.2
i 52 26e6 8 • 3 8.7 S3 .7 \ 5,3 -Oo 2 13.9 16o6 £5.7
1 54 22e 6 8* 0 9« 0 14 • 0 16.5 lc2 13. 6 1 6c5 16.9

KM 1^ 1 T r\SNUCL I Dc. REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

76EM2 62SM G, F ABY THR—999 C999 TRK—

I

4PI 999 = 1 GEV

73SZ2 G , O LFT 9 D 9 SC J—

D

r\ TDST 9=8.995
7 6MEfc ^ ^ C h» C /t l\c2SMi 44 $ G, G J p rLFT 3 C 1- 4 SC D-D DST PCLARI METER EXPER
74CA5 62SM1 44 G, N AOA 1 0- 21 D 10- 21 BF3-I 4PI
733E110 62 SMjL 44 G,SN ABX 10- Z% D 10- 21 BF3-I 4PI
74CA5 62SM144 G,2N ABX 18- 21 D 18- 21 BF3-I 4PI

76ME6 62SM1 46 G,G LFT 2 C 1- 4 SCD-D DST
74CA5 62SM£ 48 G,N ABX 8- 20 D 8- 20 BF3-I 4PI
75BE10 62SM1 48 G,SN ABX 8- 20 D 8- 20 BF3-I 4PI
7 4CS. 5 62 SMi 48 G,2N ABX 12.- 20 D 13- 20 BF3-I 4PI

76ME6 62SMi 50 G.G LFT 2 C 1- 4 SCD-D DST
74CA5 62SM1 50 G,N ABX 8- 20 D 8- 20 BF3-1 4P1
73BEaO 62SMS 50 G, SN ABX 8- 20 D 8- 20 BF3-I 4PI
74CA5 62SM1 50 G, 2N ABX 13- 20 D 13- 20 BF3-I 4PI

72BE13 62SM1 52 E,E/ FMF 0, 0 D 50- 1 05 MAG-D DST 0=.122 . 0=.367
72T06 62SM1 52 E,E/ SPC 0- 311 DS50-250 MA G-D 35 LEVELS 11.5, 15.5
76C05 62SM1 52 5,E/ FMF 1

,

1 D 49- 106 MA G-D DST LEVELS .3665. .1218
77NA2 62SMJ52 E,E/ LFT 0- k D2 52 MAG-D DST 2+. 4+. 6+ STATES
74CA5 62SM1 52 G,N ABX 8- 20 D 8- 20 BF3-I 4PI
72BEfiO 6 2SM1 52 G,SN ABX 8- 20 D 8- 20 BF3-I 4PI
74CA5 62SM152 G, 2N ABX 13- 20 D 13- 20 BF3-i 4PI
73G06 62SME 52 G,XN ABX 8- 20 C 8- 20 BF3-I 4PI

76C03 62SMa 54 E.E/ FMF \ , i D 44-106 MAG-D DST LEVELS •082, o26F
76ME6 62SM154 G.G LFT 1 C 1- 4 SCD-D DST
77BE6 62SMi54 G,G LFT 6 0 6 SCD-D DST 6=6.46 5 MEV
74CA5 62SMa54 G.N ABX 8- 21 D 8- - 21 BF 3-1 4PI
72BE10 62SM1 54 G.SN ABX 8- 22 D 8- 22 BF3-I 4PI
74CA5 62SMa 54 G,2N ABX i3-' 21 D 13- 21 BF3-I 4PI
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EUROPIUM Z=63

A ABUNO« SEPARATION ENERGIES (MEV )

Gt N G,P G,T G,HE3 G,A G,2N G,NP G, 2P
1 51 47 c 9 8« 0 4c9 10c3 12c7 -2c0 14c4 12*9 13,2
1 53 52ei 8«6 5c9 iac3 14,8 -0c3 a4o9 a4e2 a4c6

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

GADOLINIUM Z=64

ftSUNOe SEPARATION ENERGIES (MEV )

G«N G,P G,T G,HE3 G,A G,2N G ,NP G • 2P
a 52 Oc 2 e« 6 7c4 aoc3 i2c5 -2c2 i 5c i 15*3 12,2
1 54 2e 1 8c 7 7c6 14cO 14cl -Oc9 15cl 16e2 13e 5

a 55 a4«6 6e4 7c6 i4c2 i2c2 -Oci a5ea a 4c a a4ea
1 56 20e 6 8« 5 8c0 14el 14c9 0c2 1 5c 0 1 6c 2 1 4c7
a 5f 15.7 6*4 8c0 a4ca a3c3 0c7 a4o9 a 4c 4 a5«2
1 58 24* 8 7c 9 8c5 13ce 15c4 0c7 1 4c 3 1 6c 0 1 5c 9

a 60 zi»e 7.5 9c3 2k3c4 a6c0 acO a3c4 a6«o *

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z k IN, OUT TYPE ANG REMARKS

76EM2 64GD 6»F ABY THR-999 C999 TRK-I 4PI 999=a GEV

TERBIUM Z=65

A A BUND* SEPARATION ENERGIES (MEV )

G.N G,P G,T G,HE3 G,A G,2N G,NP G,2P
a 56 5c2(-2) 7ca 5c5 a2oa llc& -0c2 a 6c a a a ,9 13« 1

159 1 00* 8c 1 6cl llc9 14c4 Ocl 14o9 14c0 14o6

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
PEF Z A IN, CUT TYPE ANG REMARKS

76SU2 65TB159 E,P ABX 11- 16 D 15- 18 MAG-D 125
77MU3 65TBI 59 E,A ABx a2-aoo oaoo MAG-D 50
72DA14 65TB159 G, G ABX 264* D364* SCD-D 92 ENERGY IN KEV
74JA2 e5TBa59 G,G ABX ao D ao SCD-D 90
75JA1 65TB159 G,G ABX 11 0 11 SCO-D 150 RATIO RAMAN/ELASTIC
77BA7 e5TBa 59 G,G ABX 8- J2 0 8- J 2 SCD-D DST
73BA20 65TB159 G,N NOX 8- 27 C 10- 27 BF3-I 4PI MEAN 1NEUTRON ENERGY
76EM2 eSTSa 59 G,F ABY THR-999 C999 TRK-I 4PI 999=1 GEV
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DYSPROSIUM Z=66

ABUND. SEPARATION ENERGIES (MEV)
v> t In O t P Cj « T Cj < HeJ G«« Gt 2N G t NP Gt 2P

156 OoO 9o4 6«6 14*1 1 2o3 -1.8 16. 3 15.6 11.4
9,1 6»9 i4.1 13.3 -0.9 £6. 0 1 5. 5 £2.4

1 ^ A 8*6 7«4 13e 8 12.6 — O. 5 15« 4 15.6 1 _ O 3
161 6.5 7.5 S3,5 12.3 -0.4 &5o 0 a 3.9 &4.&
162 25« 5 8.2 e« 0 13«6 14.5 -0. 1 14.6 15o7 14.8

*f • V 6.3 8*0 13,5 13.3 (J. <: 14o5 £4.3 S 5. 4
1 64 <i O* 1 7,7 8« 6 13«4 15.4 0.4 13. 9 1 5.6 16.2

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG

75BA20 66DY G, N NOX 8"• 27 C 10- 2 7 BF3- I 4PI MEAN 1

7eEM2 66DY Gt F ABY THR-999 C999 TRK- I 4PI 999=a

REMARKS

GEV

HOLMIUM Z=67

A ABUND. SEPARATION ENERGIES (MEV)
GtN GtP GtT G.HE3 G,A G.2N G.NP G.2P

1 65 1 00. 8c 0 6.2 11 o7 14.1 -0.1 14. 7 13.9 14.8

NUCLIDE RE^XTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

76M0a!I 67HOi65 E,E/ ABX 7-4 0 D 75. 405 MAG-D 75 E2 STRENGTH
76SU2 67H0165 E.P ABX 11- 18 D 15- 18 MAG-D 125
FTMU3 67H0£fc5 E.A ^8X X4-i00 D£0 0 MAG-D 50
76GU5 67H0165 G. MU-T ABX 8- 21 C 35 NAI-D 4PI
73KA8 67H0a65 GtG ABX 95* D 95* SCD-D UKN ENERGY IN KEV
75JA1 67H01 65 G. G ABX 11 D 11 SCD-D 150 RATIO RAMAN/ELAST
T7e»7 e7H0i65 G.G ^BX 8- £2 D 8-12 SCO-D DST
73BA20 67H0165 GtN NOX 8- 27 C 10- 27 BF3-1 4PI MEAN NEUTRON ENERGY
74CA7 67H0J.65 G. XN ABX 8- 23 C 8-2 3 BF3-I 4PI
76EM2 6TH0165 G. F ABY THR-999 C999 TRK-I 4PI 999=1 GEV

73MC6 67H0166 N.G RLX 14- £0 D 7- 14 NAI-D UKN

ERBIUM Z=68

A ABUND. SEPARATION ENERGIES (MEV>
G. N G.P G. T G.HE3 G.A G,2N G.NP G,2P

i6£ Oo£ 9.2 6.4 £3. 8 £2.£ -£•7 £6. 5 £4.9 11.2
164 1.5 8.9 6.9 13. 7 1 2. 8 -1.3 15. 8 1 5s3 12o3
£66 33.4 8.5 7.3 £3. 5 £3.5 -0.8 £5. i 1 5.3 £3.5
167 22.9 6. 4 7.5 13. ~ 12.3 -0.7 14.9 1 3.8 14.3
a 68 27cJ 7.8 8.0 £3. 0 14.3 -0.5 £4.2 1 5.3 £5o0
170 14. 9 7.3 8.6 12. 7 * 0. 0 13.3 1 5.3

NUCLIDE REACT I ON RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG

73BA20 68ER G,N NOX 7- 27 C £0- 27 BF3-I 4PI MEAN NEUTRON ENERGY

76C03 6eER166 E.E/ FMF 1, ID 34-111 MAG-D DST LEVELS .081. .265
73ME4 68ER£66 $ G.G LFT 2 C 2 SCO-D DST POL SCATT PHOTONS



REF
NUCLIDE REACTION RES
Z A IN, OUT

EXCIT SOURCE DETECTOR
TYPE AN6 REMARKS

76ME4 66ER166 G,G LFT 1- 4 C 2- 4 SCD-D DST 15 STATES, lo66-3ol9
74G04 68ER166 G,XN A3X 8- 2S C 8- 2i BF3-I 4PI

73ME4 68ERi68 $ G, G LFT 2 C 2
76ME4 68ER168 G, G LFT 1- 4 C 1-

SCD-D DST POL SCATT PHOTONS
4 SCD-D DST 20 STATES, le79-3o48

73ME4 68ER170 S G,G LFT 2 C 2
7eME4 eazRiTO g,g lft a- 4 c i-

SCD-D DST POL SCATT G, 1.824
4 SCD-D DST aO STATES, fie82-3e4a

THULIUM Z=69

ABUND. SEPARATION ENERGIES (MEV)
G,N G,P G,T G,HE3 G,A G,2N G,NP G,2P

aOOo 8e& 5o6 £i«3 -1*2. £ 4e 9 £3.3 13.5

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF 2 A IN, OUT TYPE ANG REMARKS

73suao 69TMi69 E,P RLY 5-2 0 D as- 20 MAG-D 125
76SU2 69TM169 E,P ABX 10- 18 D 15- 1 8 MAG-D 125
T7MU3 69TMi69 E,A ABX a3-JO0 oaoo MAG-D DST
73BA2C 69TM169 G,N NOX 8- 27 C IO- 27 BF3-I 4PI MEAN NEUTRON ENERGY
7fcEM2 69TMi69 G,F ABV THR-999 CS 99 TRK-I 4PI 999=1 GEV

YTTERBIUM Z=70

ABUNO« SEPARATION ENERGIES (MEV)
G,N G,P G,T G,HE3 G,A G,2N G, NP G,2P

a 68 Oca 9ea 6*3 a3«6 a2«o -i«9 i6ea £5.0 11.2
170 3,1 6m 5 6«8 13.2 12»4 -1«7 15*3 14o8 12*4
L72. a4c4 6.6 6* 8 a3.o aae3 -ao6 a 5c a a 3o4 a3«o
172 21* 9 8* 0 7.3 12*9 13«3 -1.3 14«,6 i4ce 13o7
a73 a6e2 6*4 7.5 a2f.7 12*4 -0«9 a 4. 4 £3.7 14.4
174 31«6 7« 5 8«0 12«7 14«2 -0.7 13o8 14.9 15«0
a 76 a2o6 6#9 8«5 a2«2 a 5*0 -0«6 i2«7 £ 5o0 *

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

76EM2 70YB 6, F ABY THR-9? 9 C999 TRK- I 4PI 999=1 GEV

76C03 70YBa76 E,£ FMF 1 , 1 D 34- 111 MAG-D DST LEVELS •082, aSe?
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LUTETIUM Z=71

A ABUND. SEPARATION ENERGIES (MEV»
G.N G.P GvT G.HE3 G*A G.2N G i NP G*2P

ITS 97e4 7.7 5«5 10»9 12.7 -J«6 £4,4 13.0 13.5
176 2«6 6*3 6*0 1 0« 8 12*1 -la6 14«0 lleS 14«1

NUCLIDE F.EACTION RES
R£F Z A IN, OUT

69BE6 71LU G,N ABX

FeSU2 7SLUS75 E,P A3X
7BA9 71LU175 G. G ABX

EXCIT SOURCE DETECTOR
TYPE ANG REMARKS

7- 24 D 7- 28 MOD-I 4PI

11- 20 D 15- 20 M*G-D 125
8- 12 D 8-12 SCD-D 140

HAFNIUM Z=72

A ftBUND. SEPARATION ENERGIES (MEV)
G>N G,P G,T 6.HE3 G.A G.2N G, NP G.2P

174 Ool de 6 6c 2 i2«e 11*4 — 2o 6 1 5« 6 14.4 11.1
i76 5,2 8«& 6.7 12o7 12,0 -2«3 a4<» 9 &4o4 £2*2
177 18*6 6« 4 6« 8 12e3 1 0«9 -2.2 14e 5 13«1 12o 8

kja 27.a 7«e 7.3 £2.2 12.7 -2«£ &4« 0 &4o4 S3e5
179 13e7 6.1 7.6 12*0 11.9 -1.8 13c7 13c4 14cl
a 80 35o2 7*4 8.0 &2«3 J3«7 -I .3 13.5 15.0 14.9

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

7fcEM2 72HF G,F ABY THR-999 C999 TRK-I 4PI 999=1 GEV

72DA14 72HF177 G, G ABX 250* D250* SCD-D 92 ENERGY IN KEV

76GU5 72HF17e G,MU-T ABX 8- 21 C 35 NAI-D 4PI
74G04 72HF178 G,XN ABX 7- 20 C 7- 20 BF3-I 4PI

TANTALUM Z=73

A ABUND* SEPARATION ENERGIES (MEV)
G,N G,P G,T G,HE3 G,A G,2N G,NP G,2P

180 0«0&2 tet 5c7 |0c9 i 1 e 4 -2o& 1 4e 5 ii.8 13.3
181 99.988 7c6 5.9 10«9 13o2 -lo£ 14«2 13.3 15.9

REF
NUCLIDE REACTION RES EXCIT
Z A IN, OUT

SOURCE DETECTOR
TYPE ANG REMARKS

74WH3 73TA181 E,E/ ABX
77HI2 73TAjei E,E/ LFT
77MI8 73TA181 E,E/ FMF
78Rfel 73TA1811 E.E/ FMF

0-300 0500 MAG-D 60 QUASIELAST SCAT
5- 30 D 79-1318 MAG-D DST
8- 30 D150-250 MAG-D DST G-WIDTH, B(EL),J-
0- 1 D 0* 3 MAG-D DST *EFFECTIVE Q

48



NUCLIDE REACTION RES EXCIT
REF Z I N CUT

7 3SU 10 73TAi as E t P RLY 5— 2 0

73SU1

1

7 3TA1 81 E « P RLY 5- 22
7t SU2 7 3 T^: a 6i E • P ABX & 2— 23
76SU 3 73TA1 81 t P ABX 1 6— 28
77MU3 73TAa 8i E • A ABX A 4—1 00
T3G0 5 73TA1 81 G 1 P I + AB Y 1 70—400
75T04 ''h tf^ y—i c73T#il 6

J

G » P I + ABY S 50— 400
73G05 73TA1 81 G t PI— ABY 170—40 0

7 5T04 73TAJ 8S G tPI— A BY i 5 0—400
76GU 5 7 3TA1 81 G • M U—

T

ABX 8— 21
72BA 1

6

73TA1 81 S G « G RLX 1 5

73HA3 73TAa 8i S G • G RLX a 5
74 JA 2 73TA1 81 G > G ABX 1 0

74KA9 G > G ABX 8
75JA1 73TA1 81 G • G ABX 1

1

77Bft9 7 3 TAJ 8i G • G ABX 8— £ 2

75BA 20 73TA1 81 G 1 N NO X 7— 27
7 5E va 73TA£ 8S G I N SPG 7— 3 i

76BA

1

73TA1 81 G • 3N RU Y 22—UKN
7 3H I 6 T3T/^S 8S G • XN ABX T— 29
74LA 5 T 3TA 1 81 G 1 XN SPC 7- 29
73GC 5 73T«j 8j. G • P A,BY 76-400
75T04 73TA1 81 G t P ABY 86-400
74Dfe2 73TAa8S G ,A ABY 0-450
72DE12 73TA181 G ,F NOX THR* 6
76EM2 73TAS 8£ G ,F ABY THR- 999

SOURCE DETECTOR
TYPE ANG REMARKS

D i5— 20 MAG—

D

i 25
D 18— 22 MA G—

D

90
D 16— 23 MA G—

D

S 25
D 1 6— 2 8 MAG—

D

90 GtP SI G DcRI VED
D£ 00 MA G—

D

50
C400 BBL—

D

90
€300*400 BBL—

D

90
C400 BBL—

D

90
C300< 400 BBL—

D

90
C 35 NA I — D 4PI
D 15 NA I-D 90 POL G» ALSO G/
D S 5 NA I—

D

90 POL INCID PHOTONS
D 10 SC D—

0

90
D 8 SC D—

D

DST 8=7 •9 MEV
D 11 SC D-D 150 RATIO RAMAN/ELASTIC
D 8— S 2 SC D—

D

140
C 10— 27 C3 t ^ TBr 3— I 4P I McAN NcUTRON SNERGY
C 3i SC I —

D

140
C UKN SC D-D «)-Pi ISUMtK RATIO
C T— 29 or 3— i 1

C 29 EMU—

D

DST
C400 BBL-D 90
C300.400 BBL-D 90
C450 TEL-D 90
C 1* 6 TRK-I DST ENERGIES IN G5V
C999 TRK-I 4PI 999=1 GEV

TUNGSTEN (WOLFRAM) 2=74

A ABUND e SEPARATION ENERGIES (MEV)
Gt N G» P G .T G,HE3 G. A G,2N G, NP G»2P

180 Ool eo5 6*6 12*9 11.7 -2e 5 15*4 14.5 11.8
182 26.3 8*1 7ol 12 • 8 12#7 -1. 8 14,7 14.7 13.0
S 83 £4o3 6e 2 7* 2 £2 • 4 11 -ie 7 14. 2 1 3o3 13e5
184 30« 6 7.4 7. 7 i2#2 13«2 -1» 7 136 6 14c6 14.3
i et 28e6 7.2 8. 4 12 • 2 .114«2 -lo 0 13o 0 1 5*2 1 5o6

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

76va 2 74W E,E/ ABX 1 00-500 D 1* 2 MA G-D DST E IN GEV*^o2*l«36
75HA3 74W S G« G RLY 15 D 15 NAI-D 90 POL INCID PHOTONS
72K08 74W G«N NOX 6- 22 C 22 THR-I DST
73BA20 74W G«N NOX 6- 27 c 10- 27 BF5-I 4PI MEAN NEUTRON ENERGY
75VE5 74ta Gt N ABX 8- 22 0 8- 22 MOD-

I

4PI
75VE5 74W G> 2N ABX 13- 22 D 8- 22 MOD-I 4PI
7eEM2 T4W G,F ABY THR-999 C999 TRK-I 4PI 999=1 GEV

76GU5 74W S82 G. MU-T ABX 8- 21 c 35 NAI-D 4PI
73S016 74W 182 G« XN ABX 8- 28 C 0- 28 BF3-I 4PI
75S0Ii2 74* £82 G. XN ABI 8- 27 C 6- 27 BF3-I 4PI SEE 73S016

73GC6 74W 184 G.XN ABX 8- 20 c 8- 20 BF 3-1 4PI
73S0 16 74W 184 G« XN ABX 8- 28 c 0- 28 BF3-I 4PI
75S0J2 74W 184 G. XN ABI 7- 27 c 7- 27 BF3-I 4PI SEE 73 S016

74W02 74W 1 86 $ G« G LFT 6- 8 D 6- 8 SCD-D DST POL SCATT G. 6o418
73G06 74W g 86 G« XN ABX 8- 20 c 8- 20 BF2-I 4PI
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RHENIUM Z=75

1 85
a 87

ABUND. SEPARATION ENERGIES (MEV)
G.N GtP G,T G,H=3 G,A G»2N G , NP G.2P

37c40 7«8 5.4 10«5 12.3 -2o2 12.8 13.1
62«eO 7«A 6,0 i0«5 12*5 -i«7 13*6 i3o2 S4o4

REF
NUCLIDE REACTION RES EXCIT
Z A IN, OUT

SOURCE DETECTOR
TYPE AN6 REMARKS

75VE5 75RE G»N
75VE5 75F.E G«2N
7€EM2 75RE G, F

73G06 75RE185 G,XN

73GCe 75F.ES87 G,XN

ABX 8- 22 D 8- 22 MOD-I 4PI
ABX iZ- 22 D 8- 22 MOD-I 4PI
ABY THR-999 C999

ABX

ABX

8- 20 C 8-

TRK-I 4PI 999=1 GEV

20 BF5-I 4PI

8- 20 C 8- 20 BF3-I 4PI

OSMIUM Z=76

A ABUND. SEPARATION ENERGIES (MEV)
G,N G,P G.T G. HE3 G.A G.2N GtNP G,2P

1 84 OtOl 8o9 5*7 12t>7 i 0.9 -3ol Ittl £4.2 10.5
186 le 5 8« 3 6*5 12el 11*6 -2c8 14.9 14«3 llo9
187 a .6 6*3 6,e 12,1 1 0*4 -2«7 J4e 6 12oB a2c4
188 1 3# 5 6o 0 7.2 12.3 1 2«7 -2ol 14* 3 1 4o6 13e2
& 89 5.9 7.3 a2.0 &i .4 -2o0 i3« 9 i2ol S3o7
190 26« 4 7,8 eeO 12*4 13«7 -1#4 13,7 1 Sol 14e6
192 42 oO 7*6 8.8 12.9 i 5,3 -0«4 i3o 3 i 5e7 I 6c 2

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN« OUT TYPE ANG

73GCe 76CS£90 Gt XN ABX 8-• 20 C 8- 20 BF3-I 4PI

REMARKS

IRIDIUM Z=77

191
193

A3UND«

37c 3

62o7

G.N
8«i
7,8

SEPARATION ENERGIES (MEV)
G.P G.T G.HE3 G.A G.2N G.NP G.2P
5e3 lOoS i2c6 -2ei i 4, 4 i3.1 13.3

:o9 -IcO 14«0 13oS 14o65«9 10*8 13<

REF
NUCLIDE REACTION RES EXCIT
Z A IN. OUT

SOURCE DETECTOR
TYPE ANG REMARKS

75VE5 77IR
75VE5 77IR

G.N ABX 8- 22 D 8- 22 MOD-I 4PI
G.2N ABX 12- 22 D 8- 22 MOD-I 4PI
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PLATINUM Z=78

A ABUND. SEPARATION ENERGIES (MEV)
G« N G. P G .T G*HE3 G«A G.2N G»NP G.2P

J 90 OoO& 8«e e« 1 a2ee i £ « 0 —3o 2 15»7 i4o4 E0o8
1 92 0« f 8 8o7 6« 9 12«8 12o2 -2.4 15a 1 1 5« 0

3 2.9 8.4 7. 5 S3 • 0 i3c3 -a.

5

a4e 6 £ 5e3 S3e5
195 33e 8 6« 1 7.6 12 • 9 11«9 -le2 14o 5 13c6 14e0
a yc 7.9 8. I i3 • i 14.2 -0c8 &4o 0 S 5c5
loo 7,6 8a 8 13 • 0 15.0 -0.1 13c4 15e8

REACTI ON RES EXCIT SOURCE DETECTOR
Dec IN. CUT TYPE ANG D MA D 1^ C

72HA3 78PT $ G. G RLY I 5 D 15 NAI- D 90 PCL INCID PHOTONS
75VE5 78PT G. N ABX 8-• 22 D 8- 22 MOD- I 4PI
75VE5 78PT Gt 2N ABX S3-• £i D 8- 22 MOD- I 4PI
69RA4 78PT G« F ABX 35- 140 C 40-140 TRK- I 4PI
7eB0£4 78PT Gt F RLX 220-500 D220-500 TRK- I 4PI COHERENT BREMS
76EM2 78PT G, F ABY THR- 999 C999 TRK- I 4PI 999=1 GEV

72SH13 78PT194 G. G ABX 99*328 0 99*328 SCD- D UKN *£NERGY IN KEV

72SHi3 78PTi95 G. G ABX 99*328 D 99*328 SC D- D UKN *ENERGY IN KEV

GOLD Z=79

A ABUND. SEPARATION ENERGIES (MEV)
G,N G.P 6.T G.HE3 G»A G,2N G»NP G.2P

i97 iOOo Sol 5«e li«4 £3*6 -Oc9 14,8 £3.7 13.9

NUCLIDE REACTION FES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG

73BU14 79AU197 E.E/ SPC 2- 20 C 50t 65 MAG-D DST
74PI 2 79AU197 E. E/ FMF 3- 40 D 90 MA G- D DST
T6GU5 79Aua97 G,MU-T ABX 8- 21 C 35 NAI- D 4PI
72BA16 79AU197 S G. G RLX 1 5 D 15 NAI- D 90
7 3HA3 79AU197 S G. G RLY 1 5 D 15 NAI- D 90
73LI3 79AU197 G« G/ ABX 0-800 C£00-800 ACT- I 4PI
73BA20 79AU197 G»N NGX 8- 27 C 10- 27 BF3- I 4PI
73S019 79AUS97 Gt XN ABX 8-2 8 C 8- 28 BF3- I 4PI
74LA5 79AU197 Gt XN SPC 8- 29 C 29 EMU- D DST
75SC12 79AU1 97 GtXN ABI 8- 27 C 8- 27 BF3- I 4PI
73DA6 79AU197 G, P SPC 1 0-450 C450 TEL- D 90
74Dfe2 79AUi97 GtP ABY 9-450 C450 TEL- D 90
73D09 79AU1 97 Gt XP ABY 86-400 C400 TEL- D DST
73DC11 79AU197 GtXP ABY 90-400 C400 TEL- D DST
73DA6 79AU197 G,T SPC 11-450 C450 TEL- D 90
740^2 79AU197 GtT ABY £ 6-450 C450 TEL- D 90
73DA6 79AU197 G, HE3 SPC 14-45 0 C450 TEL- D 90
7 40^^.2 79AU1 97 GtHE3 ABY 24-4 50 C450 TEL- D 90
73AD3 79AU197 Gt A SPC 1 0-500 C500 TEL- D DST
73DAe 79AUS97 G.A SPC £ 0-450 C450 TEL- D 90
74AD2 79AU1 97 Gt A ABY 1 0-50 0 C500 TEL- D DST
74DA2 79AUS97 GtA ABY £ 0-450 C450 TEL- D 90

REMARKS

B(EL)

PCL G, ALSO G/
POL INCID PHOTONS

MEAN NEUTRON ENERGY

SEE 73S019
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

77JAa 79AUII 97 G« NA24 NOX THR-800 C800 ACT- I DST MEAN FRAGMENT
77JA 2 79AU1 97 G* NA24 ABY THR-999 C4 0 0- 999 ACT- I 4PI 999=1 G5V
69R^ 4 79Aua 97 G« F ABX 55— a 4 0 C 40- S 4 0 TRK- I 4PI
72AN8 79AU1 97 G. F ABX 1 7 C 1 7 ACT- I 4PI *ENERGY IN GEV
72DES 2 79AU£ 97 G. F NOX THR—999 C6 00—999 TRK— I DST 999=4 GfV
73 DA 6 79AU1 97 G« F ABY THR-999 C800-999 TRK- I 4PI 999=2.2 GEV
F 4SiR3 79^.Ui 97 G. F NOX THR-600 C600 ACT- I 4PI REL FRAG YLDS
74B010 79AU197 G. F RLX 200-500 D2 00-500 TRK- I 4PI COH BREMS
76B0a4 79AUi97 G. F RLX 22 0-500 D22 0- 50 0 TRK- I 4PI COHERENT BREMS
76EM2 79AU197 G. F ABY THR-999 C999 TRK- I 4PI 999=1 GEV
7eKI 6 79^.UE97 G« F ABY THR-580 C580 TRK- D 4PI

MERCURY Z=80

A ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G, NP G.2P

a 96 Oo J S«& 6o6 i3«4 £2o5 —£• 0 £5,8 £5.0 11 .7
198 lOe 0 e«3 7*1 13.4 13*1 -1.5 15*5 1 5c2 12*9
£99 £ 6.8 e.e 7.2 23.5 ££ .8 -0« 8 a4«9 £3c8 £3.7
2 00 23.1 8.0 7.7 13«3 14*0 -0,7 14,7 1 5c 5 14*2
2 OS £3e2 6.2 7.6 £5,0 £2«7 -0o5 a4e 3 £3,9 £4e8
202 29« 8 7«8 &«5 15«2 14o9 -0, 1 14* 0 1 5«4 15o3
2 04 6e9 7«5 9oO i3e2 £5.9 0.5 13.5 16.2 *

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

7 3ME1 80HG G . G NOX 5 D 5 SCD-D 135 5=4.924
74HA4 80HG S G.G ABX £5 D £ 5 NAI-D 90 POL INCID PHOTONS
75VE5 80HG G.N ABX 8-• 22 D 8- 22 MOD-I 4PI
75VE5 80HG G.2N ABX £3-• 22 D 8- 22 MOO-

I

4PI

74TEi 80HG202 G.G LFT 4 D 4- 8 SCO-D DST 4=4o922

THALLIUM Z=6£

203
2 05

ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

29©5 7<»7 5o7 ££o2 £3o4 -0o9 i4«7 £3e5 £4e2
70c5 7<t5 6«4 11«4 14*9 0*1 14.2 15«9 15o6

NUCLIDE REACTION RES EXCIT
Z A IN. OUTREF

76HM2 81TL G.F

74AL10 8£TL203 G.G

76EA1 81TL205 G.G

SOURCE DETECTOR
TYPE ANG

ABY THR-999 C999

RLY 6 D 6

ABX

REMARKS

TRK-I 4PI 999=1 GEV

SCO-D 135 6=6.419 MEV

3- 8 D 3- 8 NAI-D 90

52



LEAD Z=82

A ABUND»(S) SEPARATION ENERGIES (MEV»
G,N G.P G, T 6.HE5 G,A G,2N G.NP G.2P

2 04 Ic 4 3«4 6«6 i2« 8 i2«4 -2e0 a So 2 £4.4 12.3
2 06 24. 1 8.1 7,3 13c 0 13*4 -1*1 14e 8 14o8 13o7
207 22* £ e«7 7,5 a3. £ 52*7 -0e4 14« 8 £ 4e0 S4o7
208 E2e 4 7«4 8* 0 12e 9 14«4 -0»5 14* 1 14*9 15©4

NUCLIDE FEACTICN RES EXCIT SOURCE DETECTOR
K cr L A T Kl

J, IN 9
n 1 IT TYPE B ^ U A 0 ! ^

r Y Q 0 D n C 1
y KlAlN ^ A _ 5 T A D150-07 A TOF- D Q A iNcUl w AdV X ei McV

0 1 K D a jS\ R y^ DA 0 i5 NAI- D Q A or^i Tm^th DuiriTriKtcPLjL. 1Nv*1U PfiUiUNo
74JA2 82PB G. G ABX 10 D 1 0 SC D- D DST
72KDe 82PB G. N NOX 6, 22 C 22 THR- I DST

P 0 0 0 tz - KlN Kin yINU A o~ c 10- 0 7 BF5- I U C A Ki Kl ? 1 ITD r\Ki KlE C /^\/McAIN N_UTKUN CiNch oY
r 0_ V ^ 0 0 0 n /• Kl o~ c 3i SC2- D 1 / A

r Tc Q ^ 0 Q f~09 VKl iPU T MR— yi C234 TOF- 0 ^ A90 Kl^l IT C A Ski 1 0NcUT c A dV 12 McV
V ^.-^ No fi 0 D Q0 1 fd /-U 9 r ADA i f TPf C a* 7 ACT- I ^CKtCO/^V TKI ^ C \i''^CNcRCjY in OcV
^ AQO 1 Af DDU 1 *!•

Q 0 D ca /~
o« KL.A C 0 A0 U U D220- CA A TRK- I Q-UncKcNI Dr^MS

TP *. 3 U C /- r A C3 V T LJ 0 *^y V C999 TRK- I
A Q T4P

I

999=1 G£v

73SWlc 82PB206 G, G LFT 3- 5 C 5 SCD-D DST J-PI. 3 LEVELS
7 /J C uj ^ Q 0 0 0 Q i A A u «

r- 1 CTL.r 1 0— c 4- 5 SCD- D PiC X
1

c 1 »\/c ^T/iy^_cn^c i^^i/

f f V, U J 0 0 D Q 0 AA 09 f c 6, 1 A SCD- D 1 ^t>

0 9 KlIN 4k n yADA QV D 8- IGN- D Q Ay 0 Q^!j<^<^ aC3'3 OiOA
~ c f~-j C 1 Q 0 0 Q C A^ U9 V K.IAlN A C3 VAda Qa~ OT c 8- 0 7 BF3- I *tFl At CO TcCntO

r wOU A Q C D n 0 AA 0 9 V KlA iN ART
A: D

1

0 OT c 8- 0 7 BF3- I A D T

7 o c Lj 1 n
r n X U 0 5 D R 0 A T

C. 9 r ART c a7- MAG-0 TCOD AKlAl n/" CTATCC
T Q w Af O W H 0 0 D Q 5 AT0 ^ K D ^ w if

f0 9 c 1 PTL.r 1 f D 7 SC D- D T —T - 1 Q T 01

^ ^ C *u fl
L' ^ O W £ J 0 0 D Q C AT V3 9

/-u l_T- 1 3— c 5 SCD- D J—PI9 7 L£v^l_o
7AQ U/ 1 1r M- o w ^ 1 Q 0 D R 5 A^ 0 9

/-
V5 1 ITT c 4- SCD- D n cx

r r U U ^ Q 0 D Q CAT w 9
f0 1 CXL.r 1

A_ T
r c 6. A SCD-D a 2 5 y L.C.Vcl-b *^•S"0•^ McV

Q 0 D R 0 AT /-
VJ9 KlIN Q D^ y c 7. y TOF- D P> C X J"" PI 0— WaUlrl

Q 0 D R C AT0 £ K D& U " /-w 9
KlIN <!!i DA Am 0 8- Qy lON- D A90 oy yy 9 tJ 00^ 9 0 1 ^ u z v

Q 0 S 0 0 /\ 0 C 9 n Mr ^ D 50. C 3 MAG-D P\ C X

C 0 D Q 0 A 0 C 9
A 0 VADA V— 1 T1 7 D 50. 0 5 MAG- D r\ cx

7 ^T ^ <i
r ^ 1 (JO Q ^ a Q ^ r\ Q C 9 EX SPC 0— ^0 Da 83 m G- D 35
9^0111 A
f JDU 1 «• 0 0 c a n 0 STc t SPC 2— 2 0 D 50. 65 MAG- D DST
^ C A C
r cr « D Q 0 n Q ^ A 0 C 9

A 0 v» OA 0 — D 50 MAG- D 1 a A180 PcAKS T«097«y99«j
Kl A <I Q ^ 0 1^ ^ 082Pd208 £ 9 £/ FMF 6— 30 Da 24-250 MA G-D DST 8 RESCN DETECTED

7 n 1TJT U 1
e 0 n D 0 ft Q C 9 c/ r Mr 6— 0 2 Dl 24- 250 MAG- D DST L— VcLS 8.9—14.1

7 4PI 2 A ^ ^\ A A82PB208 £• £/ FMF 3— 40 D 90 MAG- D DST 3( EL )

74WH3 82FB208 E9 £/ ABX 0-300 D500 MAG- D 60 QUASIELAST SCAT
TSLIi 82PB208 £9 £/ ABX 2- 9 D 37- ei MAG-D 180 LEVS 7.91.6.93
75LI1 82PB208 £9 £/ ABX 2— 9 D 37- 61 MAG- D 180 LEVELS AT 7.9i. 6.93
75SC8 82PB20e £• £/ ABX 6- 1 1 D 50 MA G- D 129 BROAD PEAK %J 8.9
76FR6 82P8208 £/ FMF 2- 7 Da20-290 MAG- D DST a7 LEVELS
77PI 2 82PB208 Ef E/ SPC 8- 12 D 50. 65 MAG- D DST REANALYSIS OF 75BU19
72SHa0 82PB208 £f P ABI is- 27 c 24- 27 MA G- D UKN ISOB ANALOG ST^^TES
75SH5 82PB208 £9 P NOX 8- 40 D 25 . 40 MA G- D DST
7SSH6 82PB208 £9 P ^.BX 20- 29 D a9- 29 MA G- D DST
76DR1 82PB208 E9 F ABX 25- 45 D 25- 45 TRK- I DST
73SW4 82PB208 G« G LFT 7 D 7 SCD- D UKN 7=7.07.7.09
73SW13 82PB208 G9 G LFT 4- 5 C 5 SCO- D DST J-PI. 2 LEVELS
74MC7 82PB208 G9 G NOX 7 D 7 NAI- D a35 7=7.279 FUNC TEMP
74SC2 92PB208 G« G LFT 7 D 7 SC D- D DST LEVEL 7.084 MEV
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN.OUT TY PE ANG REMARKS

74SW7 82PB208 S G , G LFT 5 C 5 SCD-D OST 4843 KEV POL PHOTON
74SW1

2

82PB208 G«G LFT 3— 5 C 4— 5 SC D—

D

DST 2 LEVS 40e7«4e43 KEV
76SP1 82PB208 G* G LFT T o 7 SC 0—

D

90 7=7.06 4 MEV
76SM4 82PB208 G, G LFT 7 0 7 NA I —

D

90 RESON^iNCE ABSORPTION
77C05 82PB208 G* G LFT '^— T c 6 « 1 0 SC D— D 1 25 11 LEVS 4. 1-7.3 MEV
77SW7 82PB208 S G« G LFT 4 c SC D—

D

1 26 PCL SCAT 4.843 PHCT
77YE1 82PB208 Gf G LFT s» eC f-vo 2 5C u— D 85 LEVEL 7.06t7«08 MEV
77LA 2 82PB208 S G* NO LFT o

A 0 0 9— & £ TOF—

D

90 PCL NEUTRONS. J-PI
731 S2 82PB208 Gt N RLX 1 4 c 7— 1 4 Br 3— Z 4PI

82PB208 G« N ABX T— 9 c 7— 9 TOF—

D

DST
75HA4 82PB208 Gt N LFT 7— 9 c 1 0 TQr —

D

DST
75JC2 82PB208 G» N ABX 7" S 3 c i i — 1 6 T c r>Tur—

D

98
75SH9 82PE208 G* N ABX 7— 1 3 c 8— 1 3 TOF—

D

90
76HCa 82PB208 S G, N LFT 7— 9 c 7— 9 TOF—

D

c TDST POL N. THRESH MEftS
76MC3 82PB208 Gf N ABX 8— 9 D 8— 9 I ON—

D

90 8999.8533.8120 KEV
7 8VA !L 82PB208 G* N ABX 8— I 3 c 6— i 3 BF i— I 4P I

71 G03 82PB208 G, XN ABX 7— 17 c 7- 17 MOD— I 4PI
73SC21 82PB208 G, XN ABX 7- 27 c 7- 27 BF3- I 4PI SEE ALSO 75S012
75S0a2 e2PB208 G.XN ^BI 7- 27 c 7- 27 BF3-I 4PI SEE 73S02J
77RA4 82PB208 N, G LFT 7- 9 D 16*856 SCI-D UKN ENERG IN KILOVOLTS

BISMUTH Z=83

k ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

,09 100c 7*5 3*8 9o4 10«9 -3.1 14.4 11.2 .8

NUCLIDE REACTION RES
REF Z A IN, OUT

73KL1 83BI 209 E . E/ FMF
?2SHi0 83BI209 E. P ABI
73UE1 83BI209 p. P RLX
74TU5 85BI209 c F ABX
76DR1 83BI209 E, F ABX
76GU5 83BI209 G, MU-T ABX
77JA4 83BI209 G. MU-T LFT
72BAS6 83BI209 S G. G RLX
73HA3 83BI209 $ G. G RLY
73ME1 8381 209 G, G ABX
73SW4 83BI209 G, G LFT
73SW13 83BI209 G« G LFT
74JA2 83BI209 G, G ABX
74SW1

1

83BI209 G. G LFT
74TEE 83BI209 G, G LFT
74W02 83BI209 S G. G LFT
77C03 83BI209 G. G LFT
73BA20 83BI209 G, N NOX
73KC3 83BI209 G. N ABI
75EV1 8361209 G. N SPC
72DIiO 8381209 G, 2N A BY
73K03 63BI209 G, 2N ABI
77DI6 83BI209 G. 2N ABY
72DI10 83BI209 G* 3N ABY

EXCIT SOURCE DzTE'
TYPE

0-1 25 Dl 01-245 MAG- D
ao- 20 C S7- 2a MA G-D
3- 40 D 40 MAG- D

THR- 40 D 27- 40 TRK- I

25- 45 D 25- 45 TRK- I

8- 2i C 35 NAI- D

7 D 7 NAI- D

£5 D £ 5 NA I-D
15 D 15 NAI- D

5 D 5 SCD- D
7 D 7 SCD- D
2- 5 C 5 SCD- D

iO D &0 SCD- D
2- 5 C 4- 5 SCD- D
5 D 4- 8 SCD- D
6- 8 D 6- 8 SCD- D
4- 7 C 6. xo SCD- D

THR- 27 c 10- 27 BF3- I

7- 30 c 7- 58 MOD- I

7- 31 c 31 SCI- D
J4-999 C999 ACT- D
14- 30 C 7- 58 MOD- I

THR-999 C300-999 ACT- I

21-999 C999 ACT- D

ANG REMARKS

DST QUASIELASTIC
DST ISOB ANALOG STATES
DST
4PI
DST
4PI

0 7.28.7 .63MEV, RES ABS
90 POL G, ALSO G/
90 POL INC2D PHOTONS

DST 5=5«609
UKN 7=7ea8,7«2I
DST J-PI. 10 LEVELS
90

UKN 10 LEVELS. 2.83-7o64
DST 5=5.603
DST POL SCATT PHOTONS
125 11 LEVS 4.2-5«5 MEV
4PI MEAN NEUTRON ENERGY
4PI SIG SN GIVEN
140
4P I

4PI SIG SN GIVEN
4PI 999=1 GEV
4PI
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

72K05 80BI2O9 Gt 3N AB I 21— 3 0 C 7— 58 MOD- I 4P

I

SI G SN GIVEN
77016 838 I 209 G» 3N ABY THR—999 C300—999 AC T— I 4PI 999 = 1 GEV
7£D^ ^ 0 83BI209 G » 4N A BY 29—999 C999 ACT- D 4P I

72K03 83 BI <i09 G» 4N ABI 29— 3 0 C 7- 58 MOD- I 4PI SI G SN GIVEN
77DI 6 83BI 209 G • 4N ABY THR—999 C3 00—999 ACT— I 4P I 999= 1 GEV
73S019 83BI 209 G» XN ABX 7— 28 C 7- 28 BF 3— I API
74LA5 83BI209 G« XN SPC 7— 29 C 29 EMU— D DST
75SC 1

2

83BI 209 Gt XN ABI 7— 27 C 7— 27 BF 3— I 4PI SEE 73S019
7 2D ISO 83BI 209 G t SE75 A BY THR—999 C999 ACT— D 4P I 999= 1 GEV
7iDI 1

0

0 ~3 C T 0 083B I 209 /~ AllG* AU ABY THR—999 C999 AC T— D 4PI 999 = IG EV 5 AU
69RA 4 83E I 209 G» F ABX 55—a 4 0 C 4 0— 140 TR K— I 4P

I

72DE12 83BI209 G. F NOX THR-999 C700- 999 TRK- I DST 999 = 1 . 5 GEV
75AR7 63BI209 G.F ABY THR-600 C600 ACT- I 4PI
76B014 83BI209 G,F RLX 22 0-500 D220-500 TRK- I 4PI COHERE NT BPEMS
T6EM2 83BI209 G.F ABY THR-999 C999 TRK- I 4PI 999 = 1 GEV
74SN5 83BI209 P.G ABX 13- 29 D 17- 25 NA2- D DST

RADIUM Z = 88

A ABUND. SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G.NP G.2P

226 6o4 7«4 9c7 -4o9 11.3 13.4

NUCLIDE REACTION RES EXCIT
REF Z A IN. OUT

74ZHi e8RA226 G.F RLY i 0- £ 5

75BA9 88RA226 G.F RLY THR- 28

SOURCE DETECTOR
TYPE ANG REMARKS

C ii- 25 TRK-I DST SYM AND ASYM YIELDS
C 11- 28 TRK-I DST

THORIUM Z=90

A ABUND. SEPARATION ENERGIES (MEV)
G.N G. P G .T G.HE 3 G.A G.2N G. NP G.2P

232 lOOo 6e 4 7© 8 10 • 2 12*2 -4«1 11*6 13.7 13.7

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

76C03 90TH252 E.E/ FMF 1. 1 D 44-101 MAG- D DST LEVELS •04e.«157
74RAa 90TH232 E.F NOX THR- 30 D 8- 30 TRK- I DST
76AS1 90TH232 E. F NOX THR- 66 D 7- 66 TRK- I DST FISSION K.E.
TeKNj 90TH232 E.F RLX THR- 40 D 10- 40 TRK- I 2PI SIG(E-)/SIG( E+i
74GU1

1

90TH232 G.MU-T ABX 7- 19 C 35 NAI- D 4PI
74BA6 90TH252 G. G ABX 8- 11 D 8- 1 1 SCD-D DST RAMAN SCATTERING
74HA4 90TH232 S G. G ABX 15 D 15 NAI- D 90 POL INCID PHOTONS
74JA2 90TH232 G.G ABX I 0 D 10 SCD- D 90
75JA1 90TH232 G. G ABX 11 D 11 SCD- D 150 RATIO RAMAN/ELAST
72BEa5 90TH232 G.N ABX 9- 16 D 9- 16 MOD- I 4PI
73CA2 93TH232 G.N NOX 6- 12 C 8- a 2 BF3- I 4PI
73G02 90TH232 G.N RLY 6- 7 C 5- 7 BF 3- I 4PI
73VE2 90TH232 G.N ABX 9- 17 D 9- 217 MOD- I 4PI
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A INt OUT TY PE ANG REMARKS

74M^.9 90TH2o2 G • N ABX 6 — 1

1

D 6 — 1

1

ACT- I 4P I CAPTURE GAMMAS
75EVS 90THi:32 G« N SPC 6— 31 C 3i SCI — D a 40
75JU3 90TH232 G« 4N NO X 23— 55 C 55 ACT— I 4PI RECOIL RANGE MEAS
75JUZ 90THi:32 G* 6 N NOX 3 6— 55 c 55 ACT— I 4P I R;:C0IL RANGE MErS
73RU

1

9 0TH232 Gt XN RLY 5— 1 0 c 5- 1 0 BF 3— I 4 P

I

6 9 * A. S 90TH232 Gt F RLX THR— 99 9 C2 00-999 SC D— D DST 999=1 •2 GEV
7 1 MA6 90TH252 G» F ABX 5— 1 0 D 5- 1 0 I ON- X 4PI
7 2BE& 5 9 !3JHZ3k G* F A8X 9— 1 6 D 9- I 6 MOD— I 4P

I

75CA2 90TH232 Gt F NOX THR— 1 2 C 8- 1 2 BF 3- I 4P I

73V£S 90TH<£j2 G» F ABX 9— 17 D 9- 17 MOD— I 4P I

73YE2 S0TH232 G« F ABX 5— 8 D 5- 8 SC 0- I 4PI COMPT SCATT G SOURCE
741 V£ 93TH232 G. F RLY 5- I 2 C 5- i 2 TRK- I 4PI YIELD REL U-238
75CA5 90TH232 G, F NOX 6- 1 3 C 8- 13 MOD- I 4PI NEUT. MULTIPLICITIES
75DI 2 90TH232 G, F ABX THR- 8 c 8< 1 0 TOF- D 135
77H03 90TH232 G. F RLY 5- 38 c 9- 38 ACT- I UKN MASS YLD DISTRI3

URANIUM Z=92

A ABUND. SEPARATION ENERGIES (MEV)
G» N G»P G« T G»HE3 G,A G*2N G «NP G.2P

234 Oe005 6o 8 6.6 ^Oo 2 1 0.6 -4.9 12. 6 £3.1 11.9
255 0.720 5e 3 6.7 1 0. 0 9.5 -4.7 12. 1 1 lo9 12.4
238 99.274 6.1 7.6 iO« 0 .8 -4.3 ££.3 a3c6 *

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN, OUT TYPE ANG REMARKS

75C«i5 92U 233 G.F NOX 6- 15 C 8- 15 MOD- I 4PI NEUT. MULTIPLICITIES
TdKOe 92U 235 G,F RLY THR- 24 C £0- 24 ACT- I 4PI

75CA5 92U 234 G.F NOX 6- £3 C 8- £ 3 MOD- I 4PI NEUT. MULTIPLICITIES

74GUH 92U 235 G,MU-T ABX 7- 24 c 35 NAI- 0 4PI
7eGU2 92U 255 G. MU-T ABX 7- 24 c UKN NAI- D 4PI
75CA2 92U 235 G* N NOX 5- 12 c 8- 1 2 BF3- I 4PI
75RUi 92U 235 G,XN RLY 5- i 0 c 5- £ 0 BF5- I 4PI
72K010 92U 235 G. F RLY THR- 14 c 14 ACT- I 4PI FISSION PROD YIELD
73ANa3 92U 225 G.F ABX 5- 8 D 5- 8 SCD- I 4PI
7 3CA2 92U 235 G.F NOX THR- £2 c 8- £ 2 BF2- I 4PI
73IV5 92U 235 G.F RLX THR- 15 c 6- 15 TRK- I DST
741 V2 92U 235 G.F RLY THR- £2 c 5- £2 TRK- I 4PI YIELD REL U-238
75CA5 9 2U 255 G.F NOX 6- 13 c 8- 13 MOD- I 4PI NEUT. MULTIPLICITIES
76THa 92U 235 G.F RLY THR- 25 c 25 ACT- I 4PI FISSION PROD YIELD

73YE2 92U 236 G.F ABX 5- 8 D 5- 8 SCD- I 4PI CCMPT SCATT G SOURCE
75CA5 92U 256 G.F NOX 6- 13 c 8- 13 MOD- I 4PI NEUTo MULTIPLICITIES
7e*iL4 92U 256 G.F PLY THR- 7 c 5- 7 TRK- I DST

76CC3 92U 238 E.E/ FMF £. i D 44-£06 MAG- D DST LEVELS .045, .£48
78HI 1 92U 238 c.E/ LFT 0- 1 D 90-300 MAG- D DST •68. .732. .827 MEV
77Mfe4 92U 238 E.N ABX 6- 25 D 6- 25 ACT- I 4PI
76W02 92U 258 E. A ABX THR- 24 D 9- 24 ACT- I 4PI THORIUM 234 ACTIVITY
73NA3 92U 238 E.F ABX THR- 50 D 8- 50 TRK- I 4PI GIVES G.F/e.F RATIO
74KN1 92U 238 E. F RLX THR- 40 D 15- 40 TRK- I 90 E+.E- YIELDS
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NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

f oft K o y <;u O OZoo 1 r AB Y THR— 60 C 6— 60 TRK- I 4PI
a o \ \^ C.\J o ^ fi El T HR— 4 0 D 1 0— 40 TPK- I 2PI SI G( E- ) /SI G( E+)
y t u C ^ fi u 1 MU~ r

A Q VA dX 8— 24 C 3 5 NA I- D 4PI
o < fl^JO f

V>1
u 1 1

]
A Q V 7— 24 C UKN NA I — D 4PI

O 7 1 fy ceo /"u t u A Q VABX r— I 2 D 7— 1 2 SC D— D 140
y £.u O ^ Q^JO fu<1 u ABX 8 D 8 SC D- D DST 8=7. 91

5

7 A n £^ A y ^ u 2JO 1 o A6X 8— & I D 8— 1 1 SC 0- D DST RAMAN SCATTERING
f *fnA *f y O T Q^J o $ V3 1

r"
> o A Q VAda 1 O 0 1 5 NAI — D 90 POL INCID PHOTONS

y ^ u 3 ^ fi£ J o fO )

/- A C V
H 0 D £ 0 SCD- D DST

f o J A 1 9 2U 238 G

1

G ABX 1

1

D 1

1

SC 0- D DST RATIO RAMAN/ELAST
92U 236 Gi N ABX 8— I 8 D 8- I a MOD- I 4PI

r Cv A c. y iiU £J O V> 1
KlN Kin VNUX 6— 1 2 C 8— 1 2 BF3- I 4P I

« IV vV LJ £ 5 "a ftc J o - 7 C 5— 7 BF 3— T
I 4P

I

r w rx rN ^ 9 ^ P ft£ J o . KlffN A B VADA o V. 5— 8 Br o— i 4P I INCL G»FN NEUTRONS
U w Pi O 7 £ 5 ft4CJ o -O 1 IN A C V

/>& DA y D 6- 9 BF3— T
I 4P I

r w V & A 7 £ \J 5 "^ftCJO KlIN A R VADA o~ 1 y D 8- 1 9 MO D— I 4PI
u CO ^ ill W £J o O 1 C IN A R Vr^DA 1 o D 8- S 8 u ri r\MU D— T 4P

I

72VE1 S2U 23 8 G

1

2N ABX 11 — 1 9 D 8- 1 9 MOD— I 4P

I

73RUfi 9 2U 238 G

1

XN RLY 6— 10 C 5- 1 0 BPS- I 4P 1

7T JA2 9 2U 238 Gt NA2 4 ABY T HR— 999 C400- 999 ACT- I 4P I 999=1 Gcv
71MA6 92U 238 G< F ABX 5— 1 0 D 5- 1 0 ION- I 4PI
7 2BEi 5 92U 238 Gi F ABX 8— X 8 D 3- S 8 MOD— I 4P

I

7 2DE 1

2

92U 238 G< F NOX THR* 6 C 3* 6 TRK— I DST ENERGIES IN GEv
7 3SiL 5 92U 236 G

1

F RLY TunTHR— T C 4- T ACT— T
I 4P I

T^AL 1 2. 92U 2J 8 r RLY T l_JQ T C 4- f AC T— 4P 1

73AN!l 3 92U c 38 G

1

F ABX 5— 8 D 5- 8 SC D— T
1 4P

I

7»CA 2 92U 238 Gt r NO X T HR— 1 2 C 8- 1 2 Br 3— T
I

A n T4PI
73Dfi,6 9 2U ^ T o2j6 r ABY T U OT HR— 2.e. c a- 2 TCI*'TKK— A O T4P

1

7 3N A 3 92U 238 Gt r ABX T HR— 5 0 c 8- 50 TR K— I 4 P 1 VCS o»r/ttr RATIU
7 3VE1 92U ^38 G t F ABX 8— i 9 D 8- & 9 MOD— I

A T4PZ
75B03 9 2U 238 Gt r ABX THR— 6 c 3- 6 TRK— I 2PI 2Pi=S0LID ANGL-
75CA5 92U 238 Gt F NOX 6- i3 c 8- 13 MOD- I 4PI NEUT. MULTIPLICITIES
7 5DI 2 92U 238 Gt F ABX THR- 8 c 8, 1 0 TOF- D 135
76ftR3 92U 238 G, F ABX THR- 60 c 6- 60 TRK- I DST
76KI 6 92U 238 Gt F ABY THR- 580 C580 TRK- D 4PI
TfcTHl 92U 238 Gt F RLY THR— 25 c 25 ACT— I 4P I F2SSICN PROD YIELD
77ZH1 92U 238 Gt F ABX 3- 7 c -a_ 7 TRK- I DST

76KC8 92PU239 G, F RLY THR- 24 c 10- 24 ACT- I 4PI

73MC6 92U 239 Ni G RLX 13- 19 D 7- 14 NAI- D UKN
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NEPTUNIUM Z = 93

A AaUNDc SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G « NP G.2P

237 6*6 4»9 de2 10e4 -5*0 12e3 11.4 12.0

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

I oow ^ 7 O 1 *— ^ ^ . Ml 1—

T

Pi a At T _ 1 o if 1 11^ NJ MA T — n

77BAT 93NP237 G.G ABX 8- £2 D 8- 12 SC D-D DST
72BE1 5 93NP237 G. N ABX 9- 17 D 9- 17 MOD-

I

4PI
?3VE2 93NP237 G.N ABX 9- 17 D 9- 17 MOD-

I

4PI
72BE15 93NP237 G.2N ABX 9- 17 D 9- 1 7 MOD-

1

4PI
73VEa 93NP237 G.2N ABX 9- i7 D 9- 17 MOD-

I

4Pl'
72BE15 93NP237 G. F ABX 9- 17 D 9- 17 MOD-

1

4PI
T2K09 9 3NP237 G.F RLY THR- 24 C ao- 24 ACT-I 4PI FISSION PROD YLDS
73VE1 93NP237 G.F ABX 9- 17 D 9- 17 MOD-

I

4PI
741 V2 93NP257 G.F RL.Y THR- 12 C 5- 12 TRK-I 4PI YIELD REL U-238
75CA5 93NP237 G.F NOX 6- 13 C 8- 13 MCD-I 4PI NEUT. MULTIPLICITIES

PLUTONIUM Z = 94

A ABUND. SEPARATION ENERGIES (McV)
G.N G.P G.T G.HE3 G.A G.2N G. NF G.2P

238 7*0 6o0 9o 8 9.7 -So 6 12*9 12.6 10.9
259 5.7 6o2 9e8 e«8 -5#2 a2o7 ilo6 llo4
240 6« 5 6«5 9*7 1 0*2 -5o3 12c 2 1 2c7 ii«e
242 6o3 6.9 9.5 1 0o8 -5.0 lie 5 12*9 £2«e

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REM^^RKS

74GU 1

1

94PU239 G.MU-T ABX 7- 20 C 35 NAI-D 4PI
76GU2 94PU239 G. MU-T ABX 7- 20 c UKN NAI-D 4PI
f 3CA2 94PU239 G. N NOX 6- 12 c 8- 12 BF 3-1 4PI
73RU1 94PU239 G.XN RLY 6- IC c 5- 10 BF3-I 4PI
75CA2 94PU239 G.F NOX THR- 12 c 8- 12 BF3-I 4PI
741 V2 94PU239 G.F RLY THR- 12 c 5- 12 TRK-I 4PI YIELD REL U-238
7 5CA5 94PU239 G.F NOX 6- 13 c 8- 13 MOD-

1

4PI NEUT. MULTIPLICITIES

AMcRIClUM Z = 95

A ABUNDo SEPARATION ENERGIES (MEV)
G.N G.P G.T G.HE3 G.A G.2N G,NP G.2P

241 6.7 4.5 8.2 9.5 -5*6 12»6 11«0 11*0

NUCLIDE REACTION RES EXCIT SOURCE DETECTOR
REF Z A IN. OUT TYPE ANG REMARKS

NO DATA
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8. DIGITAL DATA LIBRARY INDEX

The following data sets are available from the Photonuclear Data Center.

Note : Data sets whose acquisition number, ACQ, are followed by a * were obtained in

digital form directly from the source. All other sets were digitized by the

Photonuclear Data Center.

NUCLIDE REACTION REF ACQ

IH 2 G *P 71 WE 2 71 4

2HE 3 G» P 65FE 65
2HE ^ G » P 65FE 1 oo
2H£ 3 GtN 65FE 1 TO
2HE 3 G 1 N 65FE 1 75
2HE 3 G* D 0'^

2HE 3 G 1 N ^ £ /** er 1 OO
2HE a G«i N *9 /\ Q C tJ * *

2Hc G» P 7 2Cn Ai AA

2HE 4 GtN ^C Cocr c AA C

2HE 4 G« N 69AR 4
2HE 4 G* N 69AR 4 265
2HE 4 G.2P2N 69AR 5 262
2HE 4 GtlN 69AR 5 283
2HE 4 G*N 70BU 1 236
2HE 4 GiSN 70BE 9 338
2HE 4 G»N 71BU 1 335
SHE 4 GtP 7i BU & 340
2HE 4 G.SN 71 BE 3 258*
2HE 4 P.G 70ME 2 440*
oLI GtXN 60FA 1 1 063
FIGURE T

3LI GtXN 62C0 3 1 064
FIGURE I

3LI Gt XN 64AL 1 1 062
FIGURE 3

3LI Gt MU-T 75AH 3 912*
2«0 MEV RESOLUTION

3LI G.MU-T 75AH 3 913*
2.0 PERCENT RESOLUTION

3LI G.MU-T 7 5AH 3 914*
0«5 MEV RESOLUTION

3Li G.MU-T 75AH 3 9i 5*

1«0 PERCENT RESOLUTION
3LI G.T 77LE 1 a 059
FIGURE 1

3LI 6 E.P 70WO \ 732
3LI 6 EtP 70WO 1 733
3LI 6 E.P 70WO £ 734
3LI 6 E.P 70WO 1 735
3LI 6 G.XN 64BA 2 1058
FIGURE 1. HISTOGRAM PLOT

3LI 6 G.XN 64GR 2 657
3LI 6 G.SN 65BE 1 507*
3L1 6 G.IN 65BE 1 50 8*

NUCLIDi REACTION REF ACQ

3L I 6 G 1i2N 65BE 1 50=**

3LI 6 Gi PO 65BA 2 660
3L I 6 G 1 T 65BA 2 677
3L I 6 Gi XN 6 5HA % 584*
3LI 6 Gi XN 66C0 5 656
3LI 6 G 1 HE3 66NU 1 668
3LI 6 Gi T 66SH 1 676
3LI 6 G 1 PO 67DE 2 659
3LI 6 Gi 0 67DE 2 661
3LI 6 G 1 T 67DE 2 675
ZLI 6 Gi T 68SH 2 422
3LI 6 G. T 70MU i 673
3LI 6 G. PD 70MU 1 674
3LI 6 G f XP 70h/0 1 658
3L1 6 G« HE3 70WO & 67£
3LI 6 Gi T 70WO 1 672
5LI e HE, G 68BL i 669*
5LI 6 HE. G 70YO 1 670
68BLJI D^T^ EXTENDED IN ENERGY

3LI 6 HE. G 71VE 1 66?
3LI 7 E t P 70WO £ 730
3LI 7 E. P 70WO 1 731
3LI 7 G. T 55MI £ 289
3LI 7 G. XN 5 9P0 1 295
3L1 7 G. T 6iSH 6 287
3LI 7 G. P 62GR 2 291
3LI 7 G t P 62SH £ 294
3LI 7 Gt P 62SH 1 295
3LI 7 Gt N 64GR 2 729
3LI 7 Gt XN 65HA 1 575
3LI 7 Gt T 663LI7 290
5L1 7 Gt XN 67BA 2 286
3LI ? Gt T 67DE £ 292
5L I 7 Gt P 67DE 1 727
-LI 7 Gt T 69S0 728
3LI 7 Gt SN 73BP11 510*
3LI 7 Gt IH 736R£a 5££*
3L1 7 G. 2N 73BR11 512*
3LI 7 G. NO 77FE £ £060
FIGURE 4. OPEN SQUARES

3LI 7 G. Nl 77FE £ £06£
FI GURE 4. CLOSED SQUARE S

4BE o Gt XN 53NA £ 554
ABE 9 G. N 56ED 1 556
4BE 9 G. N 588A 2 555
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NUCLIDE REACTION REF ACQ NUCLIDE REACTION REF ACQ

w w 9 G • N 59TH % 553
9 G» N 60B£ 1 557

46E 9 G t N 6i JA I 539
*T D fc 9 G . P 62CL I 637
*r D L» 9 G * MU—

T

62MI 4 838
64K0 «^ 839

H- O C C 6 SCO 558
*ru Q G * MU—

T

65W Y 54
FIG 4

o %j w ^— '—J

*D w Q CP 840
^RPro » c 66V0 1 845
4BE O G » T eevo I 844
ABE 9 G • MU—

T

69D0 262
4BE 9 G. MU-T 72AH 7 592
4BE 9 Gt XN 72TH 2 841
4BE 9 GtXN 75HUil 836
4BE 9 GtMU-T 75AH 3 916*

MEV RESOLUTION
*rD & 9 G.MU-T 75AH
2 « O PERCENT RESGLUTICN

AR P*rD C 9 G.MU-T 75AH
WO ^ MEV RESOLUTION

AR F S G. MU-T 75AH 3 Q*
£«0 PERCENT RESOLUTION

4BE 9 G.N 75HU 1 1 035
4BE 9 G.N 75HU i a 026
ABE 9 G« XN 75HU 1 1 037
FIGo 2

4BE 9 G.XN 75KN 5 1 041 *
4BE 9 G.2N 75KN 5 £ 042*
ABE 9 G.SN 75KN 5 1 043
FIGURE 5. DASHED LINE
4BE 9 T.G 71 SC 3 1 045
FIGURE 2

5B 10 G.XN 76KN •a & 048
5B 10 G «2N 76KN 3 1 049
5B 20 G.XN 65HA i. 573
5B 10 G. XN 73HU14 831
56 SO P.G 6cFU
SB 10 HE.G 65PA 1 863
SB £0 HE.G 66LI I 862
5B 11 G. XN 65HA 1 574
5B 11 G.P 69SC 2 2 J 6

5B 11 G.P 70SO 1 279
SB £E G.PO 70SO i 280
58 11 G.Pl 70S0 1 261

SB ii£ G.XN 73HU2 4 832
SB 11 G.D 74DE 4 866
SB nil G.XN 7eKN 31 050*
SB 11 G.2N 76KN 1 051 *

58 P.G 70GO 2 235
58 11 P.G 70GO 2 866
58 ii. D.G e6su & 364
SB 11 D. G 71BA 4 867
SB ££ A.G 67PA Ow *^

6C 11 P.G 70KU 1 255
6C E.E/ 7i8E 964
6C 1£ G.3A 5oG0 1 1068
ec ii2 G. MU-T 607^ 2 466

60 12 G.N w L/w 1 A W «J

6C 12 G . MU—

T

6 5WY It*

FIG 6A
6C 12 G . MU—

T

65WY 53
FIG 6B

6C a2 G.N 66C0 2 lis.AAA
6C 1 2 G . IN 66FU 1 1 2*
6C 12 G.N 1

6C a 2 G . XN 66M I Cm AT•t r ^
6C 1 2 G.N 68WU 1X ^£^
6C £ 2 G .P/N A AMI 1V w *1 \J fl

6C 12 G. XN G 7 Dn
6C £2 G . MU—

T

69BE A W
6C 12 G . MU-T 696E 2
6C £2 G.P 69CA 3i 6
ec 12 G. NA 69CW 2 276
6C £2 G.P 69TA 1 3il7

6C 12 G.3A 70MU 31 8
60 £2 G.XN 71IS 3 451 2
6C 12 G. MU-T 72AH 7 593
60 £2 G. MU-T 7SAH 3 920*
2*0 McV RESOLUTION

6C £2 G . MU-T 7SAH 3 92i*
2a 0 PERCENT RESOLUTION

60 £2 G. MU-T 75AH 3 922*
Oo 15 ME V RESOLUTION

60 £2 G.XN 7 SKN 8 S 038*
6C 12 P.G w ^ r^i L_ 2
60 £2 P.G 69KE £.27

ec 12 P.G 69KE 22 3

60 £2 P.G 70KU
60 13 E.E/ 71BE 2 963
60 23 G.P 57C0 297
60 13 G.XN 57C0 561
60 £3 G.XP 64DE 3i 3

60 13 D. G 73WE 646
TN £3 P.G 63FI 266
7N 13 P.G2 63FI 1 267
7N £3 P.G 72HA 546
7N 14 G.MU-T 69BE 2 1 06
7N 14 G .MU-T 69BE 2 250
7N £4 G.SN 70BE 5 51 3*
7N 14 G.P 72CA 4 586
7N £4 G.P 73BA 8 849
7N 14 P.G 71RI X 611
7N £4 P.G 71RI 658
7N 15 P.G 72WE 2 "^47

7N £5 P.G 73WE 2 845
7N 15 D.G 73WE
80 £5 P.G 70KU 1 246
80 15 P.G 70KU 1 253
60 £6 E.P 6200 % 248
80 16 G.N 6iFI 2 201
80 16 G.XN 62B0 2

60 16 G.XN 646A 312
80 £6 G.XN 64FI £ 213
NEUT SPEC 25MEV BREMS

80 £6 G. NG 6 5CA 38
1/2+.5/2+ STATES
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lUCL I OE REACT ION REF ACQ

G » N 65CA 1 39
GRCUN D STATE

60 % 6 G t NG 65CA 1 40
3/2— ST ATE

60 £ 6 G t N 65CA a 4i

60 16 G*1N 65CA 1 42*
80 £6 G tXN 65HA J 572
80 1

6

G « MU—

T

65WY 1 50
FIG 8A

60 1

6

G t MU—

T

6SWY J, 51
Fl G 8B

60 1

6

G » 1

N

666A 5 £96*
60 2 6 G* N 66C0 1 £13
80 1

6

G« IN 6 6MI 2 471
80 1

6

G ,P 67CA 2 22
FIG

60 16 G • NG 67CA 2 23
Fi G 27 TOP

60 1

6

G» PG e7CA 2 24
FIG 27 BOTTOM

80 16 G» MU—

T

67CA 25
FIG 36

80 16 G« PG+NG 67CA 2 26
FI G 35

80 16 G • PG 67CA 2 27
FIG 3i TOP

80 16 G* PG 67CA 2 26
FIG 3i BOTTCM

80 16 G« PG 67CA 2 29
FIG 30 TOP

80 16 G« PG 67CA 2 30
FIG 30 BCTTCM

60 16 G«NG 67CA 2 31

FIG 28 TOP
80 16 G» PG 67CA 2 32
FIG 28 BOTTOM

80 16 G«NG 67CA 2 33
FIG 29 TOP

60 16 G< PG 67CA 2 34
FIG 29 BOTTOM

80 16 G* SN 67CA 2 35
FIG 18

80 16 G • NO 67CA 2 36
FIG 33

60 1

6

G« AG 67CA ^ 37
FIG 32

80 16 G« P 67TH 1 2 02
80 a 6 GtP/N 66WU Ji 226
60 1

6

G« MU—

T

696E 2 1 08
60 £ 6 G* P 69ST 1 94
60 16 G«N 70IS 5 341
80 £6 G«N 70JU £ 046
FIG 6 TIMES 4PI

80 £6 G * MU-T 72AH 7 594
60 16 GtXN 72TH 2 852
60 16 G,1N 73BE10 857
80 £6 G»2N 74VE 1 877*
80 16 G.NP 74VE 1 678*
60 £6 G.iN 74VE £ 879*

NUCLIDE R£i5,CTI0N REF ACQ

80 16 G,MU-T 75AH 3 924*
2. 0 MEV RESOLUTION

80 £6 G» MU-T 75AH 3 925*
2. 0 PERCENT RESOLUTION

80 £6 Gt MU-T 75AH 3 926*
Oo 15 McV RESOLUTION

80 £6 G.MU-T 75AH 3 927*
le 0 PERCENT RESOLUTION

80 £6 G.XN 75KN e £ 039*
80 16 P.G 64TA 2 80
FIGURE 2

80 16 P.G 67BL 1 78
60 £6 P.G 730C 1 850
80 16 P. G 74R0 5 1 055
80 £6 0*G 66SU £ 79
60 16 Of G 71SU 1 8£1
80 £6 HE.G 74SH 3 355
60 13 G.2N 76KN 4 1 054*
60 £8 G«XN 76KN 4 £ 055*
60 13 GtN+NP 76KN 4 1 056*
80 £8 G. SN 76KN 4 £ 057*
96E 4 G«P 62CL 1 1 044
9F £9 G« N 60KI 4 666
9F 19 G*N 620E 1 664
9F £9 G.P 62D0 £ 803
9F 19 G.MU-T 64TE 1 663
9F £9 G. MU-T 6600 2 417
9F 19 G « MU-T 69Bc 1 07
9F 19 G .N 71 BA 2 662
9F £9 G«£N 72VA ^ 665
9F 19 Gt2N 75Bcl 0 217
9F £9 G*XN 738E1 0 749
9F 19 Gt XN 73CA 5 726
9F £9 Gt2N 74VE £ 680*
9F 19 G.SN 74VE 1 681 *

£ ONE EtP 6200 £ 797
1 ONE G* XN 54FE 1 871
£ ONE GfXP 63FI 4 796
1 ONE G«1N 74VE 1 869*
£ ONE G.SN 74VE i 876*
1 ONE G« 2N 74VE 1 682*
£ ONE 20 G«P 69H0 £ 795
lONE 20 P.Gl 606R 1 675
£ ONE 20 P. GO 606R 1 874
lONE 20 P. GO+Gl 64TA 1 940*
£ ONE 20 P.G 67 SE £ 73
i ONE 20 P.Gl 67SE 1 872
£ ONE 20 Pi GO 67SE £ 946
lONE 22 G.2N 74VE 1 870*
££N^ 23 G.£ N 63 SA £ 78£
1 INA 23 G.MU-T 65WY 1 49

FI G ££
1 INA 23 G.IN 71AL 1 347*
iim 23 Gf 2N 7aAL £ 350*
1 INA 23 G.SN 71AL 1 551 *

££N^ 23 G.P 73VE 2 777
1 INA 23 G.IN 74VE 1 883*
££N^ 23 G.2N 74VE 1 684*
UNA 23 G.SN 74VE 1 885*
£ 2M6 G.XN 58SP 2 328
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NUCL I DE REACTION REF ACQ

i 2MG G >XiM 63C0 3 327
1 £MG G . XP 64IS 1 326
I 2MG G iXN 65MI 325
1 2MG G » MU-T 65WY 1 47

FIG i 3A
1 2MG G , MU-T 65WY 1 48

FIG £ 48
1 2MG G ,MU-T 6600 2 323
I 2MG G ) N 70WE \ 322

FIG 2
SI 2MG Gi1 N 70WE % 355

FIG 5

i 2MG Gi> N 70WE 1 775
FIG DOTS

V9 1iSN 7IFU 2 342
E

1

.E/ 66AR 2 945
E 1.E/ 67TI 1 944
Gi)N 60K I 1 51 9

A 2Mo ^4 f-O 1 P 661 S 1 77 S

1 2MG 24 G 1> IN 66M I 524
U 2MG £.4 G 1»P 67LE \ 943
1 'ZKA^ OA Gi• XN 69AN 2 321
A ^MG ^4 G 1. N 71 8A 2 941
1 cM vs ^4 V3 1>1N 71FU 2 343*
SMG 24 /

—

»XN 7215 1 543
1 £.MG 24 p 11 G 63 GO 3 942
S 2MG 24 P 1 G 68BE 3 798
1 (a 29 r-u <. XN 55NA 1 320
^MG 25 G 1 N 70Bc 5 947
O/^ T KIT cPu I NT S

A 2MG £3 G

1

N 70BE 5 948
1 2MG 25 G \>1N 71AL 1 352*
A 2MG 2o G 1>2N 71AL 1 3 53*
1 2MG 25 G

1

SN 71AL 1 354*
£ 2MG 25 G

1

>N 7i8A 2 205
12MG 25 Gi P 7 4 WO 5 952
1 2MG 26 E 1.E/ 7 0TI 1 953
£ 2MG 26 G 1 N 69BE 3 949

PC I NT S

& 2M G 26 G

1

IH 7aFu 2 344*
1 2MG 26 Gi 2N 71FU 2 345*
£2MG 26 Gi SN 7iFU 2 346*
12MG 26 Gi XN 721 S 1 549
&2MG 26 G« P 74AN i 950
i2MG 26 G< XP 74 VA 2 951
&3ftL 27 Gi P 53HA 1 956
13AL 27 Gi 2P 58AU 1 770
ioAL 27 Gi 2P 58AU i 955
13AL 27 Gi MU-T 59DU 1 769
i3^iL 27 Gi MU-T 59MI % 767
15AL 27 Gi P 60CH 2 751
i3AL 27 Gi iN 60CH 2 752
13AL 27 Gi NA24 60GO 2 962
aiiSiL 27 Gi MU-T 60TA 2 467
15AL 27 Gi MU-T 60ZI 1 846
S3AL 27 Gi XN 6280 2 80£
13AL 27 Gi P 62D0 1 804
aSAL 27 Gi XN 62MU i 753
13AL 27 Gi P 62SH11 954
aSAL 27 Gi MU-T 640 0 2 756

NUCL I Dc REACTION REF ACQ

13AL 27 G «N 65TH 2 76
&3AL 27 GtMU-T 65WY a 45
FIG ISA

i 3AL 27 G» MU-T 65WY 46
FI G 1 58

G • XN 66FU a £15
G» 2N 66FU 1 116*

a3AL 27 G » 5N 66FU a 516*
13AL 27 G« IN 66FU a 517*
loAL ii7 G « XN '67AN 2 551
A .^AL 27 G» N2P 68ME 4 31 a

13AL 27 G « XN 69AN 3 860
&3AL 27 G*XN 69C0 2 536
13AL 27 G* XN 6915 455
l^AL ie.7 G s MU—

T

72AH 7 595
13AL 27 G » P 7200 1 758
&3AL 27 G tiN 74VE a 666*
15AL 27 G.2N 74VE 1 667*
fi3AL 27 G. MU-T 75AH 3 928*

2cO MEV RESOLUTION
i3AL 27 G» MU-T 75AH 3 929*

2«0 PERCENT RESOLUTION
a3AL 27 G,MU-T 75AH 3 930*

0e2 MEV RESOLUTION
S3AL 27 G, MU-T 75AH 3 93a*

leO PERCENT RESOLUTION
a 4SI G.MU-T 59DU a 829
14SI G.XP 61SH 5 827
a4si G.P 625Haa 322
1 4SI G* XN 6380 1 825

FIG 2 BOTTOM
1 4SI Gt XN 6380 1 958

FIG 2 TCP
14SI G.IN 63CA 1 72*
a 4SI G.XN 63C0 3 788
14SI G«N 635A 1 826
a4si G,P 65CA 2 760
14SI G.A 65CA 2 765
S4SI G.MU-T 65(wY <1

A 6a
FIG 17A

a4si G. MU-T 65WY a 62
FIG 178

£451 G.XN 66G0 3 74
1451 G.P 67G0 a 854
1451 G.P 67GC 1 856
a4si G.MU-T 6eBE 4 a 03
1451 G. XN 68G0 6 431
FIG 28

1 451 G. XN eeGo 6 957
FIG 5A

14SI G. XN 69AN 3 828
£451 G.XN 69C0 a 830
1451 G.NO 70hfU 1 81 9
a 451 G.2P 71 SA 2 609
1451 G.MU-T 72AH 7 596
a 451 G.IN 74VE a 888*
1451 G.MU-T 75AH 932*
0«i5 MEV RESOLUTION

1451 G . MU-T 75AH 3 935*
a«0 PERCENT RESOLUTION
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NUCLIDE REACTION REF ACQ NUCLIDE REACT ION REF ACQ

1 4SI 28 G « P 61SH 1 853 17CL G *2N 74VE 1 896*
i 4SI 28 G« N 70WE a 356 17CL Gf 5N 74VE £ 897*

FIG 1 17CL 35 G t N 5580 2 21 8

£ 4SI 26 G. N 70WE 1 776 a7CL 35 Gf N 62KU a 21 9

FIG 1 DOTS 17CL 37 Gf 2N 74VE 1 698*
a 4SI £8 P t Ga 61 Gi^ a 623 a 8AR 36 P f G TOKE a 244
1 4SI 28 P • GO 61 GA 1 824 1 8AR 38 Gf P 70KE 1 245
£451 28 P t G 61 Kl a 82a a 8AR 40 G f a N 74VE a 899*
14S1 28 P. G 65SI 1 1 04 leAR 40 Gf 2N 74VE 1 900*
£ 4SI 28 h* G 66ME a 77 a 8AR 40 Gf SN 74VE a 90a *

14SI 29 G, N 73FU 2 802 19K Gf 2N 74VE 1 902*
S 4SI 30 G 66ME a 759 a 9K G f NP 74VE a 903*
14S I 32 A« G 68ME 1 761 1 9K Gf IN 74VE 1 904*
S 5P 3a Gf MU-T 59DU a 813 a9K 39 G f N 69WE a 1 82
15P 51 G. XN 62MU 2 755 19K 39 Gf N 71 WE 1 71 3
POINTS 20Ck G f MU— T 72AH 7 597

15P 31 G. XN 62MU 2 81

2

2 OCA 40 Gf N 63M I 2 252
SCLiD LINE 2 00 ft 40 G f N 64 8A a 535

1 oP 31 Gf XN 63BC a eaa 2 OCA 40 Gf MU—

T

65WY 1 55
r i e 38 FIG 2aA

3a Gt V KlAN 63CC 3 793 20CA 40 G f MU—

T

65WV 1 56
1 OP 31 G. KlN 63MC 3 81 0 FIG 218

3a G» AP 641 S a 809 2 OCA 40 Gf XN 66AN 1 1 93
1 OP 31 G* AIN 691 5 3 454 20CA 40 Gf MU—

T

66D0 2 21 4
fl CO
i 5P 3a G« 2 807 2 OCA 40 Gf IN 66M I 2 472
1 COi or" 31 G. O O Kl^P IN 7 0AN 2 808 2 OCA 40 Gf XN 67G0 3 1 85
4 CO 3a G* tvlN 72ANa2 960 FIG lA
15P 31 G* VKIAN 74DE1

0

961 20CA 40 G f N 67G0 3 1 86
a 5P 3a Gi 74VE a 889* FIG 2
1 5P 31 G» NP 74VE 1 890* 20Ck 40 G f XN 67GC 3 232
& 5P 3a G. N 74VE a 891 * FIG a B

16S G. Ul 1 T 59DU 1 817 2 OCA 40 G f P 67G0 4 2 86
£es G. P 62SHaa 966 2 OCA 40 G f MU-T 68BE 4 a 02
16S G« KlN 63B0 1 967 2 OCA 40 Gf P 68G0 1 1 87
lies G« V oAP 641 S a 61 8 2 OCA 40 G f XN 68G0 6 462
16S G* MU~ 1 65H/y 1 43 2 OCA 40 Gf P 69WU 1 1 99

FIG a 9^ 2 OCA 40 Gf NO 69WU a 229
1 6S G* MU—

T

65WY 1 44 FIG 2 CURVE
FIG a 98 20CA 40 Gf PO 69WU a 230

16S Gf MU-T 68D0 1 859 FIG 2 POINTS
aes Gf XN 68GC 6 432 2 OCA 40 Gf NO 69WU a 23a
16S Gf NO 70WU 1 820 FIG lA
ies 22 Gf NP 6280 3 965 2 OCA 40 Gf N 7a I 5 a 4a 4
16S 32 Gf N 62KU 1 966 2 OCA 40 Gf IN 74VE 1 905*
aes 32 Gf N 6 5TH a 750 2 OCA 40 Gf MU-T 75AH 3 934*
1 6S 32 Gf N 67AN 2 71

1

2eO MEV RESOLUTION
165 32 Gf N 67AN 2 ea 5 20CA 40 Gf MU-T 75AH 935*
165 32 Gf N 67WE 1 71 2.0 PERCcNT RESOLUTION
s es 32 Gf D+PN+2N 70^ N 3 264 2 OCA 40 Gf MU-T 7 5AH 3 936*

FIG 5 0«15 ME V RESOLUTION
a 65 32 Gf N+2N 70AN 3 285 20CA 40 Gf MU-T 75AH 3 937*

FIG 4 loO PERCENT RESOLUTION
a 65 32 Gf ISIP+D 7aBR a 8a 4 2 OCA 40 Pf G 67FE a £92
165 32 Gf 2N 74VE a 892* 2 OCA 40 Pf G 68BA 1 1 96
165 32 G , NP 74VE 1 893* 2 OCA 40 Pf G 686A a £97
a 65 32 Gf iN 74VE a 894* 2 OCA 40 Pf G 68BA 1 1 98
165 32 Pi G 65DE 1 82 2 OCA 40 PfG 70DI 2 220
a65 32 P. G 6 50E a 63 2 OCA 40 P,G 73DI 1 587
165 32 Pi G 65DE 1 84 2 OCA 40 Af GO 73 WA a 590
arcL Gf SN 74VE a 895* 2 OCA 42 PfG 73DI 2 585
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NUCLIDE reacti on REF ACQ

21SC 45 G • SN 73SA 5 589
2iSC 45 G ta N 74VE a 906*
21SC 45 G • 2N 74VE 1 9 07*
21SC 45 G • SN 74 VE a 906*
22T1 G « XN ^ y~

1 434
23V Si G*« OlCA T42
23V 51 G» IN o2r U 1 433*
23V 5a G • 2N 62FU a 443*
23V 51 G * SN 62FU 1 464*
23V 5a G • XN 69G0 •a 448
23V 51 G« IN T4VE 1 ^\ (~i^909*
23V 51 G • £N Th-Vc a ya 0*
23V 51 G « SN 74VE 1 911*
24CR 32 G t SP 701 S 4 430
24CR 52 6» XN 6 9GO 3 449
2 5MN 55 G » XN 59PM 2 439
25MN 55 G«SN 73AL 6 51 8*
2 5MN 55 G*a N 73aL 6 sa 9*
2 5MN 55 G« 2N 73AL 6 520*
2 5MN 55 G • 3N 73AL 6 52a *
26FE G t SN 67C0 2 436
2TC0 59 G «£ N 62FU a 435*
27C0 59 G« SN 62rU •

1 441 *

27C0 59 G «2N 62FU a 444*
27C0 59 G • MU—

T

65WY 1 60
FIG 23

27C0 59 G» XN 69G0 3 450
27C0 59 G t SN 7aBA a £i4 f

FIG 1 crni TP\ t TKICO UI_iU I. iNC + POINTS
27CC 59 O « AN 7a BA a

FIG 1 SOLID LINE
27C0 59 G • SN 73AL 7 525*
27C0 59 G« IN 73AL 7 52o*
27C0 59 G • 2N 73AL 7 52T*
27C0 59 G»3N 73AL 7 528*
28NI G • XN 64BA 4 540
2&NI G « MU—

T

65WY a 59
FIG 25

2eNi G • XN esFi a

2eNi 58 G • NP+ 2N 59CA 4 741
28NI 58 G» XN 6eMi a if
28NI 58 G» SN e9G0 2 2 r 0
28N1 58 G * SN e9GW a

28NI 58 G, XP 70IS 4 743
28NI 58 G.XP 70IS 4 a 069

FIG 2 PROTONS ABOVE 8 MEV
28NI 58 G« N 700W a 274
26NI 58 GtXP 73MI 7 7oo
28NI 58 G*P0 73MI 7 737
26NI 58 GtSN 74FU 3 e ^

28N2 58 G«a N 74FU 3
28NI 58 G<2N 74FU 3 o24*
2 8NI eo G«N eeMi a 2a
2eNI 60 G»SN 69G0 2 ^^5j7
2eNI 60 G«SN 690W a a 90
28NI 60 GfXP 70IS 4 1 070

FIG 3 PROTONS ABOVE i MEV
2eNI 60 GtXP . 70IS 4 1 071

FIG PROTONS ABOVE 8 MEV
2 6NI 60 6*N 700 W 1 275

NUCLIDE REACTION REF ACQ

26NI 60 Gi»

P

7aDi 4 349
2eNI 60 G » XP 73MI 7 744
2eNI 60 Gi»P0 73MI 7 746
28NI 60 Gi( SN 74FU 3 529*
SSNI 60 G i1 a N 74FU 3 530*
28NI 60 G\t 2N • 74FU w 53a*
2 8NI 60 P • G 71DI 4 221
2 8NI 62 Gi> XP 73MI 7 745
2 8N I 62 Gt PO 73M

I

7 747
2eNi 64 E <» E/ 69GU a 748
29CU Gi» XN 56GA 1 570
29CU G

1

1 XN 6a MI a 468
29CU G iSN 64FU 1 532*
29CU Gi• a N 64FU a 533*
29CU G • 2N 64FU 1 534*
29CU Gi( MU—

T

65WY a 58
FIG 27

Cm \J Gi( XN 701

S

6 4 87
Gi( XN 76KN 3 1 047*
G

1

» a N 64FU a a 8*
G t 2N 64FU 1 1 9*
61( SN 64FU a 20*

oc Gi1 N 680 W 1 110
6c G

1

>a N 6esu a 420*
29CU 63 G 1 2N 68SU 1 421 *
29CU 63 6 1 N 72DR 2 446
29CU 65 G 1 SN 64FU 1 67*
29CU 65 Gi>a N 64FU a 68*
2 9CU 65 Gi> 2N 64FU 1 61 *
30ZN G

1

) XN 56GA a 569
3 0ZN G 1 XN 67C0 1 438
30ZN 64 G 11 N 680W a a 09
3 0ZN 64 G

1

> IN 76CA 1 969*
30ZN 64 Git 2N 7cCA a 970*
3 0ZN 64 Gi1 SN 76CA 1 971 *

SaGA Gi) a N 76CA a 972*
31 GA Gi1 2N 76CA 1 973*
3a GA Gi» SN 7eCA a 974*
32GE 70 Gi»aN 76CA a 975*
32GE 70 G >2N 76CA 1 976*
32GE TO Gi> SN 76CA a 977*
32GE 72 Gi> IN 76CA 1 978*
32GE 72 Gi>2N 76CA a 979*
32GE 72 G

1

iSN 76CA 1 980*
32GE 74 Gi>XN 700W 2 27a

1 MEV ANAL.YSIS
32GE 74 Gi SN 700W 2 272
32GE 74 Gi, XN 70C w 2 273

• 5 MEV ANALYSIS
32GE 74 Gi>1N 76CA 1 981 *

32GE 74 Gi>2N 76CA a 982*
32GE 74 GiiSN 76CA 1 983*
32GE 76 Gi.a N 76CA a 9 84*
3 2GE 76 Gi>2N 76CA 1 985*
32GE 76 Gi(SN 76CA a 986*
53AS 75 Gi.SN 69BE 1 144*
33AS 75 Gi»aN 69BE a a 45*
33AS 75 Gi>2N 69Bc 1 146*
33AS 75 Gi N 700W a 268
33AS 75 Gi.SN 700 W 2 269
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NUCLIDE REACTICN REF ACQ

33AS 75 G • N 700W 2 270
35AS 75 G >1N 76CA 1 987*
33aS 75 G i2N 76CA i 988*
53AS 75 G SN 76CA 1 989*
54SE G > XN 67C0 2 437
34SE 76 Gi• IN 7eCA 1 990*
2 4SE 76 Gii2N 7ec^. i 99a*
3 4SE 76 Gi. SN 76CA 1 992*
34SE 78 Gili N 76CA 1 993*
34SE 78 Gi1 2N 76CA 1 994*
34SE 78 G .SN 76CA 1 995*
34SE 80 Gi>i N 76CA i 996*
34SE 80 Gi1 2N 76CA 1 997*
34SE 60 G 1»SN 76CA I 998*
34SE 82 GiilN 76CA 1 999*
34SE 62 Git2N 76CA I 1000*
34SE 82 Gi»SN 76CA 1 1 001 *
37RB G >i N 7aLE £ 375*
37RB G 1 2N 71LE 1 376*
3TRB Gi» SN 7iLE 377*
3 8SR Gi>2N 7 OH I 1 233
38SR Gi) XN 7 OH I i 329
38SR Gi>1N 71LE 1 378*
3esR Gi»2N 7iLE & 379*
3eSR Gi»SN 71UE 1 3 80*
3 6SR 88 Pi G 69HA 31 258
3 9y 89 Gi» SN 67BE 2 1 *
39V 69 G 1>2N 67BE 2 2*
39Y 89 Gi> IN 67BE 2 3*
39Y 89 G 1> N 69BE 4 a 88
39Y 69 Gii2N 69BE 4 1 89
39Y 69 Gi> i N 7aLE % 38a V
3SV 69 G 1f 2N 71LE 1 382*
39Y 69 Gi»SN 731 LE i, 383*
40ZR 90 GiiSN 67BE 2 4*
40ZR 90 G 1>2N 67BE 2 5*
4 0ZR 90 G

1

1 IN 67BE 2 6*
40ZR 90 G 1( SN 711 S 2 413
4 0ZR 90 Gi»1N 71LE 1 3 84*
40ZR 90 Gi 2N 7iLE S. 385*
4 0ZR 90 Gi>SN 71LE 1 586*
40ZR 90 G 1»SN 73AS 2 588
40ZR 90 Pi G 69HA i 206
4 0ZR 90 PiiGO 69HA 1 257

FIG a

4 0ZR 91 Gi»SN 67BE 2 7*
40ZR 91 G 1>2N 67BE 2 8*
4 0ZR 91 Gi» IN 67BE 2 9*
40ZR 92 Gi 2N 67 BE 2 a 0*
4 0ZR 92 Gi IN 67BE 2 11 *
40ZR 92 G 1» SN 67BE 2 a 3*
4 0ZR 94 Gi(SN 67BE 2 12*
40ZR 94 Gi 2N 67BE 2 14*
40ZR 94 Gi»5N 67BE 2 1 5*
40ZR 94 G

1

li N 67 BE 2 a 6*
41NB 93 GiilN 71LE 1 369*
4iN6 93 Gi>2N 731 LE 1 370*
41NB 93 Gi• SN 71LE 1 371*
42M0 92 Gi• XN 70IS 1 429
42M0 92 Gi• IN 74BE 3 693*

NUCLIDE REiSiCTiCN REF ACQ

42M0 92 G, 2N 74BE 3 694*
42MC 92 Gi SN 74BE 3 695*
42MQ 94 Gi IN 74BE 3 696*
42M0 94 Gi 2N 74BE 3 697*
42MC 94 G. SN 74BE — 698*
42M0 96 G, IN 74BE 3 699*
42MC 96 Gi 2N 74BE 3 700*
42M0 96 Gi 3N 74BE 701 *
42M0 96 Gi SN 74BE 3 702*
4 2MO 98 Gi XN 701

S

1 445
4tMlJ 98 Gi iN 74BE ^ 703*
42M0 98 Gi 2N 74BE 3 704*
42MC 98 G« 3N 74BE 3 705*
42M0 98 Gi SN 74BE 3 706*
4£.M01 00 G 1 IN 74BE 3 707*
4£MGa 00 Gf 2N 74BE 3 708*
42M01 00 Gi 3N 74BE 3 709*
42M0a 00 G, SN 74BE 3 7a 0*
45RH103 G« SN 59PA 2 465

XN CORRECTED FOR N-MULT
4 5RH1 03 Gi XN 62B0 1 428
4 5RHa 03 G. a N 74LE a 6a 7*
45RH103 Gi 2N 74LE 1 61 8*
45RHa03 G. SN 74LE a 61 9*
46PD Gi IN 74LE 1 62 0*
46PD G« 2N 74LE a 621*
46PD Gi SN 74LE 1 622*
46PDa08 G. P 69DE 2 a 83
46PD1 08 G< SN 69DE 2 1 84
46PDa08 G* P 690E 5 T38
46PC1 08 Gt SN 69DE 5 739
46PDaao G* NG/ 69DE 5 740
47AG G. MU-T 65U(Y 1 57

FIG 29
47AG G. IN 74LE 1 623*
47ft G Gi 2N 74LE a 624*
47AG G« SN 74LE 1 625*
47AGa07 Gt a N 69BE a a 47*
47AG1 07 Gt IN 69BE 1 148*
47AGa07 Gt 2N 69BE a a 49*
47AG1 07 Gt SN 69IS 2 455

XN CORRECTED FOR N-MULT
47AG109 Gt SN 69IS 2 456

XN CORRECTED FOR N-MULT
4 6CD Gt IN 74LE 1 626*
48CD Gt £N 74LE a 627*
48CD Gi SN 74LE 1 628*
48CD127 G 1 XN 56GA 1 564
49IN Gt IN 69FU a a 40*
49IN Gt 2N 69FU 1 1 41 *
49iN Gt 3N 69FU a a42*
49IN Gt SN 69FU 1 143*
49IN Gt a N 74LE a 629*
49IN Gt 2N 74LE 1 630*
49IN Gt SN 74LE a 63a *
49IN115 Gt XN 62B0 1 457
50SNaa6 Gt IN 69FU a 1 a 7*
50SN116 Gt 2N 69FU 1 118*
5osNaa6 Gt SN 69FU a 119*
50SN116 Gt IN 74LE 1 641*
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REACTION OCTC A ^

G >2N c
X A A O 4

O (JOIN 1 1 D G • SN 1 £ A *3 ^
A C K.I fl ^ G >£N «

1 4 9 A *2 20*
C Ac Ki 1 1 "7^ N 1 1 f G >2N o yp u i1 1 £1 V
A C Kl ^ M ^ G^.3N ^ CC 1 1 <i

H
o o O 4

C Ac M 1 1 ^ G,iSN 1
a ^ 4- ^

G >N ^ A Ul T c Ta T
K Ac Kl 1 1 *5? 6^ilN 1 644
A C M fl fl "y Gi>2N «

l C4D*
C Ac Kl ^ <O UoN 1 1 f Gi.SN TALE 1 040*
A C Kt fl S> Q. G ti N 4 ^ A ^

C AC K.I 1 1 O Gi>2N ovr U 1 ^ o c ^1 25*
Gt>3N A 1 1c Vr U «

S 20V
Gi.SN oSr U 1 1 "O 941 2T*
Gi.SN ^ A 1 c

O'fr f *
t\ AC KJ 1 1 A Gi>2N 1 £ A O A0*r
S A C KJ <] f) Q Gi. SN fl

Jl 0*r
c: ACKl 1 1 Q Gi. IN fi. QC 1 1O Vn U fl

Ji

C /\ C KI i 1 <^O UoN 1 i V G .2N £.AC 1 1oVr U 4
1 1 2V*

A C N.I ^1 r Ci Gi.3N O
A A CO*

C Ac Kl 1 1 A Gi>SN 4
1 1 *

Gi>N A Ui T
r O W 1 c r £ O

505N

1

GiilN CI 1oVr U 4
1 1 «^ 2*

Gi>2N OVr U O
£ CO*

5 05 Nl 20 Gi,3N £ AC 1 1o9r U 4
1 1 c4 *

Gi.SN ^ AC 1 1c Vr U a
A & C9*

GiilN 4
I ^ C A^O o u*

CI A C Kl ? 3 A Gii2N O Oi *
AC Kl 1 5 A Gi.SN ^Al P i A e O ^OD2 *
A C Kl 3 A Gi.iN cvr u iL OOV

Gi.2N XL A CI 1ovr u 4
1 1 cT*

d A C Kl 0 ^ A Gi 3N ^ AC 1 1OVr U C "5 O 4
JL Co*

cz Ac Ml 3A3 VS IN 1 Gi.SN ovr Kj
4
1 1 C V*

C A C Kl 4 3 A Gi.£N <]

t. O OC*
R AC Kl i 5A Gi.2N ^ Al p 4

1 A. CA AO D4 *
A C Kl 9A Gi>SN A Aooo*

3 1 S D Gi.IN T**Lil 4
1 A O 4OC2 *

Gi.2N «
A occ*

c 1 c a Gi.SN 1 A A ^Oo4*
I C Gi.XN nA A ADCO

Gi.IN T4U t 4
1 OCO*

Sstf;T c Gi>2N TALE A OCO*
Gi.SN T't'Lc 1 04.3 r *

3 £. 1 1 1 £,'* Gi.&N 1 c
f CLE oc & OO^*

Gi.2N ToLC oc « A A ^ ^1 ooc *
Gi SN ToLE c Jl O 04*

C OT CI OA Gi.IN ToLc c i A AC *1 uOb*
9£< til CO Gi>2N TcLC c <| A A AA

21 U OO*
od Si Gi.SN TOL E oc 1 AA7 A1 OOT*
b^Tti 1 29 G .IN f OLE c •a A A O ^1 OO o*
C>£T Cil CO Gi.2N TcL t z « A A A-^& oov*
SCI tl 1 CO Gi SN f OLE oc 1 A4 AAX Ol u*
^ T P "ACc 1 tik CU Gi.iN r CLE c A %J

Gi.2N r CL E c 1 A 1 9 *1 O^ ^ *
SC 1 CO Gi SN r OLE oc 0£ c*
oo 1 1 c7 Gi. XN DOOA 4

1
CT ~3DOC

S<3 1 £ cr Gi.SN OCon A
CA OAOV O*

531 127 Gi.IN 66&R 1 599*
531 a 27 G 1>2N 66BR 11 600*
531 127 Gi.IN 69BE 6 474*

Ml 1^1 T HP REACTION A C CHEP ACQ

G >2N AAQ Covde c 4T5*
OC X X G i3N A A D CoVdE 6 476*
Ow i £ C f G • SN AA o eOVoE o o02*
O OL b A cc G • SN OVOC 1 1 50*
O OV^ Oil •I.I'

w

G ,IH AA QCVOC fl

A A 51 *
cr c 1 t:jO O^ O X W4^ G • 2N CV DE 1 4 C ^1 OC *

K C/* Cfl ^ Tw OL OA wC G • 3N H A ooVde C
A <l c ^ *

a w3*
O OL b i CC G • IN T4LE 1 636*
O OL Oil cc Gi>2N ^ /j 1 cT4LE c

A o39*
o &L b 1 cc G • SN ^ A 1 CT4LE 4

A 64 0*
C A D A G • aN T A DC 4 372*
CA Q A G .2N T IDE A 373*

G,• SN Ti BE 4 374*
C AS A 1 "3 aOODA 1 Co G • 2N ^ A Q CT OdE 8 426*
OC Dpi A Co G .SN ^ A D CrODE o 427*
oOdA 1 Co Gi.3N 7 aq cT OdE 8 459*
OODK A CO Gi.aN 7 A Q rf Od^ o A O A A494*
O f LA 1 C

V

G .IN A A QPOODE o 98*
O r LK A C

V

G .2N A AoodE o ^o^99*
O r LA X OV Gi.3N AAO POODC o 4 A A 4A OO*
O fLM A C

7

G • SN A O Q COodE O 4 A 4 4
1 01 *

O r i.A A C V Gi.aN T A OE AA ? AA ^3 OO*
O f AC? Gi.2N 7 1 A Pf A D E AA
O r L»A; A CV Gi.SN ^ fl BPf A OE AA JCOV
O t LA 1 C

V

Gi. XN ^ o riPT 2UC C CCD559
Ar pD OL E Gi.3N AA a 7oVdc o 47T*

C Arf" PD OL E Gi.IN OVBw o o05*
e:i AC PO OL E Gi>2N AA S COVDE o A. A A 40041'
*S AT PO OL E Gi.SN AA D BOVDE o Cl O*
O OLE Gi.aN r A Be AA Jo3*
e A<" pO OL E Gi.2N TIDE A 364*
OOLE Gi SN TT 41 B B

f A oE AA oo5*
c or P 1 A AO OL E A H>U Gi.IN *y A1 P

r OL E 2 1 A H A «1 Oa 4»
c; AC P ^ AAO OLE A 40 Gi>2N 7 A 1 C

f CLE 2 fl A flA OA O*
C AC P 1 A AO OL E 1 O Gi SN ^ Af ffToLE 2 1 A 1 £ *1 Ol 09
O OL E A 2 Gi aN 7 Al C

r OLE 2 fl A 4 9^A Oat*
AC P 1 A OO OL E 1 42 Gi.2N ^ Al C7OLE 2 4 A 1 O^1 Ol OV

OOLEA 42 Gi SN ^ Al B7oLE 2 AAA O^A Ol 9*
CEADO 1 A AOVPKl "tO Gi N O AA72UR 2 447
C ODD 1 A €O VKK A *r A Gi XN Ools/^ <)

A ^ A 11^Oa
GOD 1 AlO VKK AAA Gi N BOC AOVLA 2 C 77

CsODC AflO f\ AHA Gi 2N BOCA. 2 AA
C AOC^ 1 A 1 Gi N BAC AOVLA C cVB
C An A <1 /i flOVFKa 4a Gi XN A ATLJOOTn fl

A
^ A *5oOc

O VKK

1

4a Gi XN AA C T04K

1

4
A OOO

CAOC t A<1O VK r. A A *i Gi aN A A B DCODK a
A ^AAA004»

e AOB < A 1D VKK A 41 Gi 2N A AC BOOcR 4
A o Ooi"

C An C 4 AOVHKa 4a Gi 3N A AA AC OdK A ^ A &AjOo*
CT AAR < A 459Pk1 41 Gi SN 668R 1

^ A 4 ^oOl *
oyPri A 4a Gi N AA^ ACCLU •1 AAAA A 4

Gi N AAcr^COLD A ftowe
Gi.XN A7C AoTLA 4

A 5To
C O DD <i A 11 Gi N A AC ACOLA «

A C V
C D 4 A 4 Gi IN 9 Ac 1 1TOoU 1 cT r *
C <^O C Q A fl Gi MU-T 7 0 A U7 AAn «

A 5T9
C AOD 4 A 1 Gi IN 9 i B c7 A dE A4 OA4O90f
C QO D A fl Gi XN ^ *5ABT 20E — ^AOCO
59pR1 41 Gi N 7c0c 3 577
5SPKi4a G< XN 72DE 578
60ND Gi IN 71BE 4 387*
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NUCLIDE REACTION KEF ACQ

60NO Gi>2N 71BE 4 388*
60NO G • SN 71BE 4 389*
60NDil42 G, 7iCA i 39£*
60N0142 Gi>2N 71CA 1 592*
60N0^42 Gi>SN 7iCA i 393*
60ND143 Gi>1N 71CA 1 394*
60NDa42 G<>2N 7aCA I 395*
60N0143 G<)SN 71CA 1 596*
60ND&44 G,>&N 7fiCA i 397*
60ND144 Gi>2N 71 CA 1 398*
60ND£ 44 Gi. SN 7iCA £ 399*
60ND145 GiilN 71CA 1 4 00*
60NO&45 Gi>2N 7iCA £ 40£*
60N0145 Gi>SN 71CA 1 402*
60NCjL46 Gi)iN 7£CA £ 403*
60N014e Gi>2N 71CA 1 404*
60ND£46 Gi) SN 7iCA £ 405*
60ND148 GiiSN 69VA 2 206
60ND248 Gi>&N 7aCA 1 406*
60ND148 Gi>2N 71CA 1 407*
60ND&48 Gi.SN 7£CA £ 408*
eONDlSO Gi>SN 69VA 2 2 09
60N0150 G ilN 71CA 1 409*
60NDa 50 Gi)2N 7£CA £ 4£0*
60N0150 Gi>SN 71 CA 1 411*
62SM Gi 3LN 69Bc 6 478*
62SM Gi 2N 69BE 6 479*
62SM Gi 3N 69BE 6 480*
62SM Gi.SN 69BE 6 614*
62SM&44 Gi.£N 74CA 5 678*
62SM144 Gi 2N 74CA 5 679*
62SM&44 Gi. SN 74CA 5 680*
62SM1 48 G<.IN 74CA 5 681*
62SM&4e Gi.2N 74CA 5 682*
62SM1 48 Gi. SN 74CA 5 685*
tZSMl 50 Gi SN 69VA 2 2£0
62SM1 50 Gi.SN 69VA 3 240
62SM£ 50 Gi.&N 74CA 5 684*
62SM150 Gi.2N 74CA 5 685*
62SM£ 50 Gi. SN 74CA 5 686*
62SM152 Gi.SN 69VA 2 211
62SM£ 52 Gi>iN 74CA 5 687*
62SM152 Gi>2N 74CA 5 688*
6 2 SMS 52 Gi. SN 74CA 5 689*
62SM154 Gi.SN 69VA 2 212
62£MaS4 G .SN 69VA 3 242
6 2SM1 54 Gi.IN 74CA 5 690*
e2SMfi 54 Gi.2N 74CA 5 69£*
62SM154 Gi.SN 74CA S 692*
63EUi 5£ GiiSN 7OVA £ 488
65EU1 53 Gi>SN 69BE 8 1 54*
63EUa 53 Gi N 69BE 8 1 55*
63EU1 55 G i2N 69B£ 8 156*
63EUa 53 Gi.3N 69BE 8 £ 57*
63EU153 G >XN 70VA £ 489
64G0152 G • XN 7 OVA 1 490
64GDi54 G tXN 70VA £ 49£
64GD156 Gi1 XN 70VA 1 492
e4GDi58 G »XN 70VA £ 493
64G0160 G • SN 69BE 8 136*

NUCLIDE REACTION REF ACQ

64GD£ £0 G >£N 69BE 8 a 59*
64GD160 Gi.2N 69BE 8 160*
64GO£60 Gi>3N 69BE 8 a 6a*
6 5TB1 59 G >1N 64BR 1 561 *
65TB£ 59 G »2N 646R a 362*
6 STB 159 Gi>SN 64FU 1 607*
65TBa 59 Gi.IN 68BE 5 94*
6 STB 159 Gi.2N 6eBE 5 95*
65TB£ 59 Gii3N 6eBE 5 96*
6 STB 159 GiiSN 68BE 5 97*
67HCa 65 G .XN 62FU 3 5a 5*
67H0165 Gi.IN 636R 1 722
67H0a65 Gi.2N 63BR £ 725
67H0165 Gi.SN 65 BR 1 724
67H0a 65 Gi.XN 63BR a 725
67H0165 Gi.SN 66AX 1 719
67H0a65 Gi.2N e6Ax a 720
67H0165 Gi. XN 66AX 1 721
67H0a 65 Gi.aN 68BE 5 90*
67H0165 Gi 2N 68BE 5 91 *
67HC£ 65 Gi>3N 6eBE 5 92*
67H016S Gi.SN 68BE 5 95*
67H0a65 Gi SN 69BE 8 162*
67H0165 Gi.IN 69BE 8 i 63*
67H0a65 Gi.2N 69BE 8 1 64*
67H0165 Gi.3N 69BE 8 a 6 5*
68ER G ilN 69BE 6 481*
68ER Gi.2N 69BE 6 482*
68ER Gi.3N 69BE 6 485*
68ER Gi.SN 69Bc 6 61 5*
71LU Gi.SN 69BE 6 612*
7aLua75 Gi.£ N 69BE 6 484*
71LU175 Gi.2N 69BE 6 485*
7iLUi75 Gi 5N 69BE 6 486*
7 3TA1 81 Gi> XN 56GA 1 568
73TAfl 8£ Gi XN 62B0 a 458
75TA1 81 Gi.IN 65 BR 1 359*
73TAa 8a Gi 2N+3N 65BR a 560*
75TA1 81 Gi SN 65BR 1 544*
75TAa 8£ Gi XN 67AN 2 552
75TA1 81 Gi.IN 68BE 5 85*
73TAa 8a Gi>2N 68BE 5 86*
73TA1 81 Gi 3N 688E 5 87*
73TA£ 8a Gi.4N 688£ 5 88
75TA1 81 Gi.SN 686E 5 89*
74W Gi aN 75VE 5 £020*
74W Gi 2N 75VE 5 1 021 *
74W Gi SN 75VE 5 £022*
74W 186 Gi.SN 69BE 8 1 66*
74W £86 Gi.a N 69BE 8 a 67*
74W 186 Gi• 2N 69BE 8 1 68*
74W S86 Gi 3N 69BE 8 a 69*
75RE Gi IN 75VE 5 1 023*
75RE Gi 2N 75VE 5 a 024*
75RE Gi SN 75VE 5 1 025*
7TIR Gi a N 75VE 5 a 026*
771R Gi 2N 75VE 5 1 027*
77IR Gi.SN 75VE 5 1028*
76PT Gi.2N 75VE 5 ao3o*
7 8PT Gi SN 75VE 5 1051*
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NUCL IDE REACT I ON REF ACQ

78PT Gt IN 75VE59 £ 029*
7 9AU1 97 G vXN 56GA 1 567
T 9AUfi 97 G«XN 58FU 583*
79AU1 97 G * N &1NA 1 581
7 9AUi 97 G t2N 61 NA i 582
7 9AU1 97 G» IN 62rU 2 357*
79AUi 97 G»2N+3N 62FU 2 358*
7 9AU1 97 G* SN 62FU 2 608*
7 9AUJ 97 G«& N 70VE & 334*
7 9AU1 97 G* 2N 70VE 1 335*
79Aua 97 Gt3N 70VE £ 336*
7 9AU1 97 G*SN 70VE 1 337*
80HG G* £ N 75VE 5 £032*
80HG Gt 2N 75VE 5 1 033*
eOHG G*SN 75VE 5 S 034*
81TL203 G.SN 69AN10 451

XN CORRECTED FOR N-MULT
81TL205 GtSN 69AN1

0

452
XN CORRECTED FOR N-MULT

82PB G«XN 61MI 1 470
82PB206 G«£N 64HA 2 a7o*
e2PB206 Gt2N 64HA 2 171 *
82P6206 G.SN 64HA 2 i72*
82PB207 GtlN 64HA 2 173*
82PB207 Gi2N 64HA 2 174*
82PB207 GtSN 64HA 2 175*
82PB207 G.2N 64HA 2 463
82PB207 G«N 71BA 2 415
82PB208 G,XN 62FU 4 571 *

82PB208 G.&N 64HA 2 176*
82PB208 Gt2N 64HA 2 177*
82PB208 G. SN 64HA 2 178*
82PB20e G.XN 70IS 3 264
82PB20e GtiN 70VE i 330*
82PB208 G*2N 70VE 1 331*
82PB208 Gt3N 70VE 332*
82PB208 G«4N 70VE 1 oo3 *

NUCL I DE REACTION REF ACQ

e2PB208 G iSN 70VE 1 613*
8361 G • XN 61 MI 1 469
ejB I £.09 GitXN 56GA 1 565
8JBI 209 G,>1N 64HA 2 179*
o^BI 209 Gi>2N 64HA 2 1 80*
coBi 209 Gi• SN 64HA 2 181*
8c6I 209 G,iXN 67AN 2 712
9 0TH232 G<iXN 56GA 1 562
90THc32 G,(F 71 WA 1 460
90TH232 Gi>1N 73VE 1 503*
AT l_l ^ ^ ^ G<>2N 73 VE 1 504*

^ LJ O ^ O90Tn2j2 GiiF 73VE 1 5 05*
90TH232 Gi>SN 73VE 1 506*
90TH232 Gi.F 75D J 2 1 066

FI GURE 2A
92U Gi>XN 56GA 1 550
92U 235 Gi.N+F+«« 6480 3 425
92U 235 Gi>1N 64B0 3 424
92U 235 Gi,F 64B0 3 425
9 2U 235 Gi 2N 6 4 BO 3 442
92U 235 G,>N 6430 3 538
92U 235 Gi F 72KH 1 543
9 2U 235 Gi,F 73AN13 834
9£U 238 Gi,F 71 WA 1 461
92U 238 Gi F 72KH 1 542

nit ^ ^ n92U 238 Gi F 73AN13 833
92U 238 Gi IN 73VE 1 495*
92U 238 Gi 2N 73VE 1 496*
92U 238 G< F 73VE 1 497*
92U Z'io G« SN 75VE 1 498*
92U 238 Gi F 75DI 2 1 067

FI GURE lA
93NP237 Gi IN 73VE 1 499*
93NP237 Gi 2N 73VE 1 500*
93NP237 Gi F 73VE 1 501*
93NP237 G, SN 73VE 1 502*
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9. PHOTONUCLEAR REACTION DATA BIBLIOGRAPHY

1973 THROUGH 1977

Note that starting with 1972 the method used to assign bibliographic ref-
erence codes was changed. Previous to 1972 both the first and second letter

of the first authors's name on each paper was used to order references.
Starting with 197 2 only the first letter is used. The Second letter is

carried along simply as a dummy index to help the user identify a reference
without having to go to the actual bibliographic list. Within the biblio-
graphy, papers are ordered first by year, second by the first letter of the

first author's surname and finally by a serial number that can run from 1

to 99.

In the following bibliography Conference Proceedings are indicated as follows:

PICNS-72 Proceedings of the International Conference on Nuclear Structure
Studies Using Electron Scattering andf Photoreaction, Sendai . 1972
edited by K. Shoda and H. Ui, (Tohoku University, Tomizawa, Sendai,
Japan, 1972).

PICNS-73 Proceedings of the International Conference on Photonuclear Reactions
and Applications, Pacific Grove, California, 1973, edited by B. L.

Berman, CONF 730301 (Lawrence Livermore Laboratory, Livermore, Calif.,
1973).

59Me3 Wo Eo Meyerhof;! Co Mo Hudson; Physc Rcvc ££5t 12 27
(£959)

65De3 To Deforest* Jro» Jo Do Walecka* Go Vanpraet*
Wo Co Barber; Physc Letto 26. 211 (1965)

65Me4 Ro Ac Meyer* Wo Bo Wal-ters* Jo Po Hummel; Physo Rev«
£38. Ba42S (£965)

66Cl£ He Go Clerc. Ko Jo Wetzel. Ec Spamer; Nuclo Physo
^£20. 44£ (£968)

68Co2 Bo Co Cook* Co Co Jones* Nuclo Instrumo Methods 59* 229
A£20. 44£ (£968)

68Co3 Se Costa* Co Manfredotti* Le Pasquallnl. Fe Ferrero;
Nuovo Clraento 548. 344 (£968)

68Pi2 Po Picozza. Co Schaerf. Ro Scrimaglio* Go Goggl.
Piazzoli* Do Scannlcchio; Nuovo CImento 206 (£968)

68St2 Martin Stroetzei; Ze Physe ££4. 357 (£968)
69Ra4 Yuc No Ranyuk* Vo Mo Sanln. Po Vc Sorokin; Ukr© Fiz«

Zhuro £4* 408 (£969)
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70Ha2 D* Hardert Re Mehling* Ae Cc England; Phj/se t Letts* 32B*
610 (£970)

70Is7 Be Se Ishkhanov* lo Me Kapttonov* Eo V« Lazutint
lo Mc Piskarev* Oo Po Shevchenko; Izvo Akado Nauk
SSSR Sero Ftzo 34« 2228 (£970): Bulle ^cade Set*
(USSR) Phvso Sere 34, £968 (a9?0)

70Is8 Be Se Ishkhanov* le Me Kapitonov* Eo Ve Lazuttnt
lo Mo Piskarev* Oe Pa Shevchenko; Izvo Akade Nauk SSSR
Sere Flz« 34, 2232 (£970); Bulle Acadc (USSP.) Phys. Ser.
34, £99£ (£970)

70Wu3 Co P« Wu, Fo We Ko Firk, So Le Berman; Nude
Instrumo Methods 79, 346 (£970)

7£Be5 Ae Ko Berzin, Ao Lo Gryaznov, Re Pe M es he her y a k ov

,

Ao Startsev, Yue Ve Khtmenkov; Yado Geofizo Geokhtmo 9«
££3 (£97£)

7JDe£ Ae Degrc, Mo Schaeffer, Mo Suffert; J« de Physl<iue
32, C5B-22S (£97£)

7£Eg£ Ke She Egian, Ge Lo Bochek, Ve lo Kulibaba, le ^o Grishaev;
Izve Akado Nauko Arme Sere Fize 6, £ 6£ (£9?£)

7££g2 Ke Me Egian, Go Le Bochek, Vo Mo Kullbaba;
Izvo Acade Nauko Armo Sere Fize 6, 35£ (£9?£)

7i Go3 Be lo Goryachev, Bo So Ishkhanov, Ve Go Shevchenko;
Proceedings of the Second Symposium on the Problems of Nucl
Physics, Novosibirsk, USSR, June £970, ppe 362-373 (£97£)

7£Ma6 Co Yo Mafra, Se Kuniyoshi; A ne ^cade Brasile Ctenco
43, 57£ (a9T£)

7£NoS Ve le Noga, Yu© No Ranyuk, Pe Ve Sorokin,
Ve Ao Tkachenko; Ukro Fize Zhe £6, £850 (£97£)

7a0l£ Pe Re OLiva; Nuovo Cimento Lette £» 77 (£97£)
7aSu£ Me Suffert, Ao Degrc; Jo de Physique 32, C5B-2fl9 (£97£)
7£Sc3 Mc Schaeffer, Ae Degre, Me Suffert; Je de Physlq,ue 32,

C5B-223 (£97£)
72Ar5 Pe £o Argan, Go Audit, No Oe Botton, Jo Me Laget, Jo Martin,

Co Schuhl, Go Tamas; Physo Revo Lette 29, ££9£ (£972)
72Ar6 Yue Me Arkatov, Po lo Vatset, Ve le Voloshchuk,

le Me prokhorets, Ae Fo Khodyachikh, Vo lo Chmii;
Yado Fize £6, £2 (£972); Sovo Je Nude Physe £6, 6 (£973)

72Ah7 Jo Ahrens, He Borchert, He Bo EppLer, He Gimm,
He Gundrum, Po Riehn, Ge Sita Ram, Ae Zleger, Me Kronlng,
Be Ziegler; PICNS-72, 2£3 (!9f2)

72An8 Go Andersson, lo Blomqvist, Be Forkman, Go Go Jonsson,
Ao Jarund, lo Kroon, Ko Lindgrcn, Bo Schroder;
Nuclo Physo A£ 97 , 44 (£972)

72Ar9 So Aral, So Fukui, No Hortkawa, Ro Kajlkawa, Te Kasuga*
He Kobayakawa, Ao Masaike, To Matsuda, To Nakanlshi,
To Ohshima, Mo Saito, So Sugimoto, To Yamakl, Ke Amako,
Ko Yoshlda; Nuclo Physe B48, 397 (£972)

72As£0 Ho Jo Askln, J© Ke Fo Allen, Re Hicks, Rc Je Petty;
Me No Thompson; PICNS-72, 359 (2972)

72An££ Yuo No Antuf'ev, Vo Lo Agranovich, Vo So Kuz'menko,
le le M (roshnichenko, Pe Ve Sorokin; ZhETF Pise Rede
£6, 77 (£972); JETP Lett© (USSR) £6, 52 (£972)

72An£2 Do Wo Anderson, Re Fo Petry, He Je Fischbeck;
Radiate Rese 50, 33 (£972)

72Au£3 Co Aurisicchio, Vo DiNapoli, F© Salvetti, Mo Le Terranova;
Gazze Chime Italo £02, 378 (£972)

72Be9 Be Lo Berman, To Wo Phillips; Phys© Revo C6, 2295 (£972)
72Be£0 Jo Berthot, Do B© Isabelle; Nuovo Cimento Lette 5,

£55 (£972)
72Br££ Do Brajnlk, Do Jamnlk, Ge Kernel, Ue Miklavzic,

Ae Stanovnlk; Flzika 4, 65 (£972)
72Be£2 J© Berthot, D© B© Isabelle; PICNS-72, 507 (£972)
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72Bel3 WtLHam Ber-tozzi; PICNS-72t 39 (1972)
72BU&4 F« Ro Buskirkt Ho Oe Graft R* PittKan* H* Theissen*

Oo TItze. The Watcher; PICNS-72* £99 (£972)
72Be&5 R« Sergere* Ho Beil* Po Carlos* Veyssferet

A. Lepretre; PICNS-72. 273 (£9f2)
72Ba£6 Wc Co Barber* Ee Hayward* Jo Sazama; PICNS-72t 3£3(S9T2)
72Br£7 Do Brajntk* Oo Jamnik* Go Kernel* Uo Miklavzic*

Jo Snajder: Nude Instrume methods £03* £69 (£972)
72Bu£9 Fo Ro Buskirk* He Oo Graf* Ro Pttthan* H* Theissen*

Oe Tltze* The Watcher; Physe Letto 42B* £94 (£972)
72Ca4 Re We Carr* Jo Eo Ee Bagtin* Ee Jo BentziJre;

Physo Revo C6, 2052 (£972)
72Cr5 He Crannetl* Pe Lo Hallowelt* Je To C Brien* Je Me Finn*

Fe Je Kline* So Pennert Je Wo L 1 ght bo dy « Jre *

So Pe Flvozlnskv; PICNS-72* 375 (£972)
720(7 EL-Husslenv Mo Oiefallah; In-te Jo ».ppt« Rade and

Isotopes £3* £53 (£972)
720e8 Je Ee Pe Oe Bie* Pe Ke he De Witt Huberts;

PICNS-72* 423 (£972)
72De9 Pe Ko Ae De Witt Huberts* Jo Ee Po De BieJ PICNS-72.

42£ (1972)
72Di£0 Ve Oi Napoti* he Me Lacerenza* Do Margadonna*

So Me Terenzi; Radiocheme Radioanate Letto ££* 99 (.1^72)
720e£2 Ne Ae Oemekhina* Ve lo Kasitov* Ao Vo Mitrofanova*

Yue No Ranvuk. Po Vc Sorokin; Yado Fize £6* 9££ (£972);
Sovo Je Nuc to Physo £6* 502 (£973)

72Do£3 Me Mo Dorosh* No Pe Mazyukevich* Vo he Shko da-U I
• y ano v

;

Ukre Fize Zho £7* 847 (£972)
720a£4 Lo Mo Oautov* Yuo he Lysikov* Ue Mo Makhanov*

Yuo Ko Shubnyi; Izvo i^kade Nauk SSSR Sero Fizo 36* 2544
(£972); Butte hcade Scio (USSR) Phys Sero 36* 22£ 0 (£972)

72Fu6 So Fukuda* Yo Torizuka; Physe Revo Lette 29* ££09 (£972)
72Ge4 Je Pe Genin* Je Jutien* Ro Letourneau* ^e Mougeot*

Je Rambaut* Co Samour ; PICNS-72* 439 (£972)
72Ha4 So So Hanna* Ho Fo Gtavish* Eo Me Diener* Jo Ro Catarco*

Ce Co Chang* Fo ^.vida* Re Ne Boyd; Physo Lette 40B*
63£ (£972)

72Hu5 Pe Hubert* Me Mo ^.leonard* De Castera* Fe Leccia*
Po Mennrath; Nucte Physo j^£95* 485 (£972)

72Ho6 Phan Xuan Ho* Jo Bo Betticard* Pho Leconte* le Sick;
PICNS-72* £25 (£972)

72Ho7 Ke Hosoyama* Ye Torizuka* Ye Kawazoe* Ho Ui

;

PICNS-72* £39 (£972)
72Hie Do Hiramatsu* To Kamae* He Muramatsu* Ko Nakamura*

No Izutsu* Ye Watase: PICNS-72* 429 (£972) (see 73Hi5)
72Ha9 Stanley So Hanna; PICNS-72* 453 (£972)
72Ho£0 Phan Xuan Ho* Je Be Betticard* Phe Leconte* le Sick;

Je Physo (Paris) Cottoi^e 5* £67 (£972)
72Ja2 He Ee Jackson* Re Eo Toohev« PhySo Revo Lette 29* 379 (£972)
72K17 ho he Ce Klaasse* Po Fe he Goudsmit* Pe Ko ^e Oe Witt

Huberts; PICNS-72 425 (£972)
72Ko8 Ve Pe Kovatev* Vo Po Kharits* Vo Vo Gordeev*

Ve lo Isaev; ^te Hnerge 32* 496 (£972)
72Ko9 Me Yae Kondrat'ko* Ve No Korinets* Ko *.e Petrzhak*

Oo Ao Teodorovich; h*e Energe 35* 2££ (£972); Sovo Je Ate
Energy 55* 862 (£973)

72Ko£0 Me Yae Kondrat*ko* Vo No Korinets* Ke ho Petrzhak;
Ate Encrgo 35* 2£ 4 (£972); Sovo Jo Ate Energy 35* 866 (£973)

72L{3 he So Litvinenko* No Go Shevchenko* he Yuo Buki*
Pe Le Kondrat ev* Go he Savitskii* ^e ^e Khomich*
Ve Me Khvastunov* lo le Chkatov; Ukre Fizo Zhuro £7*
££97 (£972)
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T2Me5
72Mo6

72Pe2

72Pe2

72Pa4
72Sh8
72Sp9

72Sh£ 0

72Soai

72Sp9

7£Shi 0

72So!ll

72ShS3

72Th5

72Toe

72Th7

72Th8

72To9

72Va3

72Wa3

72Zdi
73Ara

73As2

73Ad3

73Ah4

He
49
Go
Yo
P«

Yc
E«

So Pc
Finn ;

F t vo z { nsky t

PICNS-72

le Linck* Le Kraus; C« Ro Acad« Scio Paris 275* 669 (1972)
F© R« Mctzgcr; Nuclo Phys* Ai8£, Zi3 (S972)
To Mo* Ra Blue* He Re WeLLer; NucLe Physe
AS97* 290 (1972)
Se Penner* Je We Lightbody* Jre

«

CrannelL* Pe Lo HaLLoweLL* Me
(2 972)
ho Peterson* Ko Hosoyama* Me Nagao* Ae Nakada*
Torlzuka; PICNS-72* 399 (&9?'2) (see 73Pei)

PICNS-72* 343 (£972)
De Me Skoplk* Co Pla', PICNS-72. 482 (1972)

Gravemeyer* Ce Wo Oe Jager* Le Oieperink;
419 (S972)
Me Sugawara* Te Saito* Ho

Uegaki; PICNS-72* 321

Paul

;

Me Shin*
Spamer* Ke

PICNS-72*
Ke Shoda*
Se Oikawa* Jo

Su zu k { *M { y as e

•

(1972)
Yuo le Sorokin* Ve ^.o Khrushchev* Be ^.e Yur'evJ
Izve hKade Nauk SSSR Sere36* 180 (1972);
Bullo Acado Scio (USSR) Physe 36* 170 (1972)
Eo Spamer* Ko Gravemeyer* Ce Wo De Jager* Le Oieperink*
PICNS-72* 419 (1972)
Ko Shoda* Me Sugawara* Te Saito* He Miyase*
Se Oikawa, Jo Uegaki; PICNS-72* 321 (1972)
Yuo le Sorokin* Ve Ac Khrushchev* Be ^e Yur'ev;
Izvo Akade Nauk SSSR Sero3&* 180 (1972);
Bullo Acade Scio (USSR) Physo 36* 170
Yue Ko Shubnyi* Yue ^e Lysikov; Izvo
Sero Fizo 36* 2531 (1972); Bull©
Sere 36* 2199 (1972)
Bo Je Thomas* ^o Buchnea* Je
Cane Jo Physo 50* 3085 (1972)
Yo Torizuka* Ye Kojima*
So Mitsunobu* Me Nagao* Ke Hosoyama* Se Fukuda;
PICNS-72* 171 (1972)
Je Ee Me Thomson* Re Jo Jo Stewart* Mo No Thompson;
PICNS-72. 297 (1972)
Je Ee Mo Thomson. No Do Champion*
Me Ne Thompson; Austo Jo Physe
So Go Tonapetyan* No Vo
Oo Ge Konovalov*
63* 1955 (1972);

\e Suzuk i *

(S972)
^:kade Nauk SSSR

^cade Scle (USSR) Physe

De Irish* Ke Go McNeil;
I

To Saito* Ko Itoh* Ae Nakada*

Re Je Jo Stewart*
£5* 669 (1972)

Goncharov* Ao lo Derebchinskii*
Ve Mo Khvorostyan; Zho Ekspe
Sovo Physo JETP 36* 1033 (1973)

Teore Fize

Ke Van De Vyver* Ho
Je Dcvos; PICNS-72*
Je Wo Watson* Ho ^o
C6* 497 (1972); See
Ro We Zdarko* Eo Bo
Re Go Arnold. Ee Co
Physe Revo C7 . 1490
Ho Je ^skin. Re So
Mo No Thompson; Nuclo Physo
Jo Oo Adler* Go Andersson* He

Go Knuyt* Ro Carchon*Fe rdi nande*
307 (1972)
Medicus* Re Eo Turner; Phys©
Erratum- Physo Rev© C7* 1273

Nuovo Cimento lOA* 10
We Je Alston III;

Dal ly

;

Boo th *

( 1 973

)

Hicks* Ke Je Fe Allen* R©
A204* 209 (1973)

o Gustafsson;

Revo
(1973)
(1972)

J© Petty

He Gi mm *

^e Zieger*
Ho
Bo

G un drum *

Z i egler

;

PICNS-73* 993 (1973)
Je Ahrens. He Bo Eppler*
Pe Rtehn* Go Sita Ram*
PICNS-73* 23 (1973)

73Ab5 Ae Aim* To Kivtkas* Le
73A16 Re Ao Alvarez* Bo Lo

PICNS-73. 545 (1973)
73AL7 R© Ao Alvarez. Bo Le Berman* Fe H© Lewis. Po Meyer;

PICNS-73. 547 (1973)

Me Kroning*

Jo Lindgren; PICNS-73*
Berman* Fe Ho Lewis* P©

645 (1973)
Meyer

;
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T3ks9

73An5lO

73Ar 1

1

73iSilS2

73Anl

3

73Ada4

73Anl

6

73Bo 1

73Bo2

73Ba3

73Be4

73B15
73Be6

T3Br7

73Ba8
73Ba9
73BelO

73Br 1

1

73eri2

73Bri3

73Bu3L4

73Bel

6

73Be£7

73Ba20

73Chl

73Ca2

73Ce3

73Ch4

Babai lo Endo* Ho Fujiit S* <ato*
S. Nlnomij/a. Y, Sumi; PICNS-73t

Ko Jo Fe Client M« N» TKompsont <• SKoda*
H« Miyase, Bo No Sung; PICNS-73.

le Kryshkin*
Pe Usov;

Chertokt To Go Schrodert
Revo C8. 1179 (1973)
NucLo Physo ^215, 461 ll<i73)
Ycster» R« C» Morrison;

Soco Japo 35*

So ^nam i t Ko
Ae Mur ak am i t

613 (1973)
Ho Jo skint
M • Su gaw ar a <

561 (1973»
Po So An aniens le Vo GLavanakov* Vo
Vo No Stibunov/* Ao Go Sterligov* Yuo
Nuowo Cimento Lett. 8. 651 (1973)
R* G* Arnold* Bo To
Jo Lo Albert; Physo
^o klmt To Kivikas;
Re Ac AnderL« Me V«
Nuel. Phys. A212. 221 (1973)
Mo Adachi* Ho Taketani; Jo Physo
317. 325 (1973)
Go Po Antropov* Vo VakhLamovi la Eo Mitrofanov*
Vo So Russkikh; Izve Akado Nauk SSSR Sero Fizo 37*
2657 (1973); BuLlo Acado Scio (USSR)
Physo Ser. 37« 172 (1974)
M« Boivint Yo Cauchoist Yc Heno« Vo Zecevic;
NucLo Physo A204, 220 (1973)

Bootht Ro Go Arnold* Wo Jo Alston* III;
Rew. C7. 1500 (1973)
Eo Baglin* Ro Wo Carr* Eo Jo Bentz* Jro*
Wu; Nucl. Physo A20£* 593 (1973)
Bergstrom* lo Pe Auer* Me Ahmad* Fo Jo Kline*
Hough* Ho So Caplan* Jo Lo Groh; Physo Sevo C7*

(1 973 )

27 (1973)

Eo Co
Physo
J. Eo
C. P.
Jo Co
Jo Ho
2228
So Lo Blatt* Mo Suffcrt. Ac Degre; PICNS-73*
le Bergqvist* Oo Drake* Do Ko McDaniels;
PICNS-73, 945 (1973)
Do Branfordt Go So Foote* Ro lo Bell* D* C* Weisser*
F. C. P. Huang* Ro Bo Watson; PICNS-73* 943 (£973)
Jo Eo Eo Baglin, Ee Jo Bentz. Jr©; PICNS-73* 161 (1973)
To Bar-Noy. Ro Moreh; PICNS-73* 3S9 (£973)
Re Bergere* Ho Beil* Pe Carlos* Ac Lepretre*
Ao Veysslere; PICNS-73, 525 (1973)
P* L» Bramblett, Bo Lo Berman, Mo Ae Kelly*
J. T. Caldwell. So Co FuLtz; PICNS-73* 175 (1973)
Do Brajnik* Do Jamnlk. Go Kernel* Mo Korun*
U. Miklawzlc* Bo Pucelj* Ae Stanownlk; FICNS-73*
539 (1973)
Do
Ao
Fe
0.
Jo
Jo

Brajnik* D« Jamnik* Go Kernel* Ue Miklavzic*
Stanownik; PICNS-73* 537 (1973)
Re Busklrk* H. D. Graf* R* Pitthan* He Theissen.
Titze. The Walcher; PICNS-73* 703 (£973)
Co Bergstrom* le Po Auer; Nuclo
Co Bergstrom* lo Po Auer, Fo Jo

NucLo Physo A213. 609 (1973)
R. F. Barrett. Jo Ro Birkelund, Bo

Ho Ho Thies; NucLo Physe A2a0. 355
Bo To Chertok, Co Sheffield* Jo Wo

So Penner. Do Blum; Physo Rev© C8

.

Jo To Caldwell. Go Mo Worth* Eo Jo
6 51 (1973)
Fe Ee Cecil. Le Wo Fagg. Wo Lo Bendel. No Ensslin^
Eo Co Jones. Jro; PICNS-73* 699 (1973)
K« F, Chong* M. C* Phenneger* Yo Mo Shin,
Ee Le Tomusiak; PICNS-73, 4 67 (£973)

Physo A215* 232 (197
Kline* He Sa Caplan;

Jo Thomas. Ke So Lam
(£973)
lightbody* Jro*
23 (1973)
Dowdy; PICNS-73

Do Me Skopik*
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73Ca5

73C16

73Ch7

73Di 1

73D1 2

73De3

73DI4

73De5

73Da6

73De7

73D28

T3Do9
73DalO
73bol

1

73Dil2

730el3

73DelA

73Er 1

73Ey2
73Ey3
73En4

73Faa

73Fu2
73F13

73Fu4

73Fa5
73Fu6

73Fr7

73Gea

73Go2

73Ga3

Ze
G.
B.

I.

!•

Vo le Ro Niculescu;Catana* Ge Baciu« Co Iliescu'
Phys. 261, 125 (1973)
E* Clark* R* C« Morrison* J* Ee E* Baglin*

Cook; Nucl* Phys« A213* 358 (1973)
CKkalov* N« G* Shevchenko* No G* Afanas'ev*
ZaLyubovskt i * Ac Ao KhomicK* Vo No Poiishchuk*

Flz« 13* 945 (1973);

C.
I*
!•

h» S* Litvinenko* Ao Yu« Buki; Yad*
Sov* J« Nucl* Phys* 16, 487 (£974)
E* Mo Diener* Je Fo Amann* Po Paul;
695 (51973)

Physo Revo C7

.

E« Mo Oiener* Jo Fe Amann* Po Paul* Jo Do Vergados;

Boucher; Can* J* Physo
Physo Revo C7, 705 (1973)
W« Del Bianco* So Kundu* Pa

5J * 13 02 (1973)
Vo Di Napoli* F# Salvetti* Mo Lo Terranova*
Ho G* De Carvalho* J* B* Martins; Physo Revo
Ce. 206 (1973)
Wo Del Bianco* So Kundu* Po Boucher; Nucl • Phys*
A209* 181 (1973)
Po David* Jo Debrus* Fo Lubke* Ho Mommsen*
Ro Schoenmackers* G. Stein; PICNS-73. 985 (1973)
H* G« Oe Carvalho* Ja B« Martins* Oe Ao Po Tavares*
Vo Di Napoli* Fo Salvetti; PICNS-73* 983 (1973)
Wo Del Bianco* So Kundu* Po Boucher; PICNS-73*
557 ( 1 973 )

Po Dougan* Wo Stiefler; Zo Physo 265* S (i973)
So Datta* Jo So Allen; Phys. Rev. CS. 1421 (1973)
P. Dougan* T. Kivikas* Ke Lugner* Ve Ramsay*
W. Stiefler; Physo Lett. 46B* 359 (1973)
Vo Di Napoli* Ao Mo Lacerenza* Fe Salvetti* So Mo Terenzt*
Ho Go DeCarvalho* Jo Bo Martins* Jo I norgs Nlucls Chemo 35*
1419 (1973)
Vo Po Denisov* le Yao Chubukov; Yado F { zo 17* 682 (1973);
Sovo Jo Nuclo Physo £7* 354 (31973)
V. P. Denisov* L* A. Ku I chitskit* I* Yao Chubukov;
Izv. Akad. Nauk SSSR Se ro Fizo 37. 107 (1973); Bullo
Acado Scio (USSR) Physo Sero 37* 94 (1973)
Me

Ho
Ho
!•

So
47B
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10. DEFIMITIONS OF ABBREVIATIONS AND SYMBOLS

10.1 Symbols Used to Define Incoming Beam
and Reaction Products (Column 3)

Note: Where unknown reactions result
in the production of a specific radio-
nuclides, the chemical symbol and mass
number is listed as the reaction pro-
duct, e.g. a G,NA22 reaction in ^^Co.

A alpha particle

D deuteron

E electron

E/ inelastically scattered
electron

E+ positron

E/N used only to indicate a coin-
cidence experiment. W stands
for any outgoing particle
measured in coincidence v/ith

an inelastically scattered
electron. Distinguish from
eg. (E,W) which is used to
represent an electron in-
duced reaction when only the
outgoing particle W is detected.

F fission

G photon

G/ inelastically scattered photon

HE -^He particle

MU-T used only in combination with G

to indicate a total photon ab-
sorption cross section measure-
ment, i.e. (G,MU-T)

N neutron

P proton

PI pion, usually written as PI+.

PIG, PI- to Indicate change

SN sum of neutron-producing reac-
tions, a(Y,SN) = a(Y,N) +

a(Y,NP) + a(Y,2N) +a(Y,3N) +etc.

SPL spallation

T triton

XN all neutrons, total neutron
yield, a(Y,XN) = a(Y,N) + 2a

(y,2N) + 3a(Y,3N) + (x,NP) + etc

XP all protons, total proton
yield, a(Y,XP) = a(Y,P) +

a(Y,NP) + 2o(y,2P) + etc .

XXX reaction products defined In

REMARKS

10.2 Symbols and Abbreviations (Colums 2

and 4 through 8)

A nuclear mass number

ABI absolute integrated cross-
section data

ABX absolute cross-section data

ABY absolute yield data. Often
means cross-section per
equivalent quantum is listed.

ACT measurement of Induced radio-

activity of the target

ANG angle. Symbols listed under
ANG indicate type of angular
distribution data available
for a reaction.

BBL bubble chamber

B(EL) reduced radiative transition
probability

BF3 BFo neutron counter with
moderator, e.g., Halpern
detector, long counter

BREAKS levels located by "breaks"

in the yield curve

C continuous. Used to describe
a photon source or a detector
response function. Contrast
with D = discrete.

CCH cloud chamber

CF compared with

COINC coincidence

D . discrete. Used to describe a

photon source or a detector
response function. Contrast
with C = continuous.

DST an angular distribution i.e.

measurements were made at two
or more angles

DT BAL detail balance
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10.2 Symbols and Abbrevi ations (Columns 2

and 4 through 8) (continued)

EMU

EXCIT

FM-1

FMF

G-WIDTH

I NT

ION

J

J-PI

LPT

MAG

MGC

MGP

MOD

MSP

NAI

NOX

POL

Q-SQUARE

REF

REL

emulsions (photographic plates)

excitation. Usually the ex-
citation energy of the nucleus
in which a gamma-ray transi-
tion is made.

inverse femtometers

form factor

r^, gamma- ray transition width

interaction or type of reaction

ionization chamber

multiplicity of particle de-

fined by following symbol

e.g. (G.PJN) with remark

J = 2.3.5,7

spin and parity assignments of

levels are made

second multiplicity index, e.g.

(G.JPKN) with both J & K posi-
tive integers greater than 1

excited state lifetime

magnetic spectrometer

magnetic Compton spectrometer

magnetic pair spectrometer

moderated neutron detector not

employing a BF3 counter, e.g..

rhodium foil. Szi lard-Chalmers
reaction. ^He. ^Li reactions,
GO loaded liquid scintillator,
etc.

mass spectrometer

Nal(Tl) spectrometer

no cross-section data

pol arization

momentum transfer squared (q^)

reference. The bibliographic

reference code assigned to a

paper by the Photonuclear Data
Center.

rel ati ve

RES

RLI

RLX

RSP

RLY

SOD

SCI

SEP ISOTP

SPC

SPK

TEL

THR

TOF

TRK

XN

UNK

Z

4PI

999

$

result. Symbols listed under
RES indicate type of measure-
ment made for a given reaction.

relative integrated cross-
section data

relative cross-section data

reaction spectrometer

relative yield data

semiconductor (solid state)
detector

scintillator detector other than
Nal. e.g.. Csl, KI, organic
TTTquid or solid), stilbene. He

separated isotope used

photon or particle energy
spectrum

spark chamber

counter telescope

threshold detector, e.g..
29si(n.p)29Al.

time-of-fl ight detector

tracks of particles or frag-
ments observed in solid
materials (glass, mylar, etc.)

all neutrons. See Section 10.1
a(XN) 5 0(y,XN)

unknown

atomic number (number of

protons

)

a 4 TT geometry was used or a

method like radioactivity or
a total absorption measure-
ment

energy defined in REMARKS

indicates the measurement in-

volved either beams or targets
that were polarized/aligned, or

that the polarization of the
reactions products was determined.
Polarized quantity indicated in

RMARKS.

units defined in REMARKS
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ERRATA FOR

NBS SP-380 Photonuclear Reaction Data, 1973

p. 3, eq.(2) and p. 10, eq.(4): In the numerator of al 1 expressions where it appears replace

(ETi) by (Eri)2

p. 7, Table 1: For oxygen total cross section, entry for SIG-0 should read 480(140)

p. 16 In Abundance and Separation Energy Table for Helium remove listing for A=2

p. 40 In Abundance and Separation Energy Table for Rhodium change the value for A listed

to 103

p. 72 Change the line starting 62Fil to read

62Fil F.W.K. Firk, K. H. Lokan; Phys. Rev. Lett. 8, 321 (1962).

p. 101 Change the line starting 68Wul to read

68Wul CP. Wu, F.W.K. Firk, T.W. Phillips; Phys. Rev. Lett. 20, 1182 (1968).

DATA INDEX ENTRIES

The following list of data index entries are the correct version of the corresponding

ones given in SP-380. In each line, the expression that has been corrected is underlined.

3LI6 ^E,G ABX 20- 28 D 9- 26 mi-D DST HE3 BEAM
67BA2 3LI7 Gt XN ABX THR- 50 C 7- 50 BF3-I 4PI

65C02 4BE9 G» XN ABX 6- 80 C 6- 80 BF3-I 4PI
6eC04 4BE9 Gt XN ABX 6- 80 c 6- 80 BF3-I 4PI

6C J12 EtE/ FMF £T 0250 Mi^G-D DST LEVELS £4o£
64D£2 6C 13 G,£^ ABX 18- 50 C 18- 50 ACT-I 4PI

67FE2 80 16 GtXN ABX 19-150 Cl 00-150 BF3-I 4PI
6EMAi 80 It G«N<^ SPC £9- 30 c 2i- 3& £40
70HC1 80 16 G.NG KLY 21- 27 c 27. 36 SCD-D DST
6smi 80 £6 G.PG SPC 19- 30 c £1- 31 NAI-D £40
70HQ1 80 16 G« PG RLY 17- 27 c 27. 36 SCD-D DST
e3SU2 8C £6 0« G ABX 2J- 25 D 2- 5 NA I-D DST

80 16 D« G ABX 21- 25 D 1- 5 NAI-D DST
6esua 80 16 DtG ABX 2a- 25 D a- 5, NAI-D DST

15£,L27 G«N RLX 13- 65 c 13- 65 ACT-I 4PI
69FU2 a3AL27 G. SPL RLY THR-999 D999 ACT-I. DST 999=3 GEV

6 6GD3 14SI GtXN ABX 17- 3 0 c 17- 30 BF3-I 4PI
61SH1 14SI G.P SPC 14- 24 c 24 EMU-D UKN
62Bia S4SI G.P SPC le 0 i8 SCD-D DST
64UL3 14SI G. P SPC 13- 23 c 24 SCD-D 4PI
69*N6 £4SI G.P A BY 1 09-999 CTOOt 999 T£L-D DST 999= 1.2 GEV
69AN6 14SI G.O ABY 1 20-999 C700. 999 TEL-D DST 999 = 1.2 GEV
62BI 2, a4si G»^ SPC 16 D 28 SCD-D DST
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CORRECTED INDEX ENTRIES (CORRECTIONS UNDERLINED)

eeMi 2 20CA40 G,N Aax 15- 26 D 15-
_
26 BF3- I 4PI

dTdE 6 23 V o£ G« 3N AST 3 0— 37 C 37 ACT— I 4P I

o yp u d. Hor c 0» 5 PL RLY i_ioTHR—99 9 D999 AC T— I DST 999=3 GEV

70C01 30ZN64 6*N RLX 12- 40 w 1 0— 40 ACT- I 4P1
5TELS 30ZN64 Gf 2N ABI THR- 30 c 32 ACT- I 4PI
70C01 30ZN64 G«2N RLX 21- 40 /-

V. 1 n_1 u— 40 ACT- I 4PI
70C0i 30ZN64 Gt NP RLX 519- 40 c ao- 40 ACT- I 4PI
57EL

1

3 0 ZN 6 8 G» P A3X 1 0— 30 32 ACT— I 4PI

62M 13 57LAS 39 G«XN ABX ao- 2a r\U 2a BF3- I 4PI

6 2MI3 58CE Gt XN. ABX 10- 21 21 BF3- I 4PI
7aSH3 58CES40 E.P ABX i5- 22 D 23 MAG- D 90 ISCBARIC ANSiLDGS

7£SH3 60NDa42 E.P ABX £5- 22 D 23 Ma G- D 90 ISCBftRIC ANALOGS

71SH3 62SM144 EtP ABX 15- 22 D 22 MAG-C 90 ISOBARIC ANALOGS

62MI3 73TA181 G. XN. ABX 7- 22 D 7- 22 BF3- I 4PI

62MI3 79AU197 G<XN ABX 6- 22 D 6- 22 BF3- I 4PI

62MI3 82PB G» XN ABX 6- 22 D 6- 22 BF3- I 4PI

OMITTED INDEX 1ENTRIES

71KU5 23V 51 GtSPL A3Y THR-999 c 999 ACT- I 4PI 999=a»5 GEV
71KU5 23V 51 G,PI + A BY THR-999 C200-999 ACT- I 4PI 999=2© 2 GEV
62MI3 29CU G* XN ABX i 0- 20 D flO- 20 BF3- I 4PI
6 0TH1 67H0165 G.N ABX 8- 18 c 11- 1 8 ACT- I 4PI
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Federal Information Processing Standards Publications

(FIPS PUB)—Publications in this series collectively consti-

tute the Federal Information Processing Standards Register.

Register serves as the official source of information in the

Federal Government regarding standards issued by NBS
pursuant to the Federal Property and Administrative Serv-

ices Act of 1949 as amended. Public Law 89-306 (79 Stat.

1127), and as implemented by Executive Order 11717

(38 FR 12315, dated May 11, 1973) and Part 6 of Title 15

CFR (Code of Federal Regulations).

NBS Interagency Reports (NBSIR)—A special series of

interim or final reports on work performed by NBS for

outside sponsors (both government and non-government).

In general, initial distribution is handled by the sponsor;

public distribution is by the National Technical Information

Services (Springfield, Va. 22161) in paper copy or microfiche

form.

BIBLIOGRAPHIC SUBSCRIPTION SERVICES

The following current-awareness and literature-sur^-ey bibli-

ographies are issued periodically by the Bureau:

Cryogenic Data Center Current Awareness Service. A litera-

ture survey issued biweekly. Annual subscription: Domes-

tic, $25.00; Foreign, $30.00.

Liquified Natural Gas. A literature survey issued quarterly.

Annual subscription: $20.00.

Superconducting Devices and Materials. A literature survey

issued quarterly. Annual subscription: $30.00. Send subscrip-

tion orders and remittances for the preceding bibliographic

services to National Bureau of Standards, Cryogenic Data

Center (275.02) Boulder, Colorado 80302.
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