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Abstract

This issue presents a bibliographic index to experimental
photonuclear data published in periodical scientific literature during
the years 1986-1990. The main tabulation is sorted by nucleus and
reaction. It is supplemented by a reference index, an author index,
explanatory tables of terms and abbreviations used, and a table of
isotopic abundances and nucleon separation energies. The index is in
English with an introduction in Russian and English.
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The present issue has been prepared in the
Centre for Photonuclear Experiments Data at.
the Institute of Nuclear Physics of Moscow
State University.

The issue continues the series of CDFE pub-
lications on various fields of electron/ignetic
interaction physics. These publications cover
the results of experimental studies of photo-
and electronuclear reactions, of radiative
capture processes.

The information CDFE publications (annual
bulletins, joint indexes) include the systema-
tized information about the works themselves,
features of experimental methods used, fundas-
ental physical results obtained, bibliography,
and index of authors of the workB carried out
during the signed period of time.

The thematic CDFE publications (reviews,
atlases) include the analysis of fundamental
results obtained in various fields of electro-
magnetic interactions the compilations of the
digital photonuclear reaction data, evaluated
photonuclear data.

In addition to preparation of the publica-
tions, the Centre for Photonuclear Experiments
Data compiles, by means of international exch-
ange format EXFOR, the experimental photonuc-
lear reaction data. The CDFE digital data fund
contains the data on yields, cross sections,
excitation functions of reactions, on angular,
energy, mass, charge distributions of the
products and on another features of the inter-
actions of photons, charge particles and neu-
trons with atomic nuclei.

mse CDFE
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I . nPEHMOUOBHE PREFACE

"ifcmwmepHHe
onyd/iMKOBaHHoro paHee.

^amue
npoiK>/neeHneM

1976-1985" ,

HHX
BK-ratmaeT B cecta
B KOTopofl cHCTeMaTH3wpoBaHH p e -

cnepnMeHTa>u>HHX Mcc^ejjoBaHMK, ony<5-
B 1986-1990 m a a x , (5n<5/iMorpajwo pa-

<5OT H

Ilpn
yKa3aHHue coBeTCKMe H HHocTpaHHue

The present Index is the continuation of
the Index "Photonuclear Data 1976-1985" which
has been published previously.

Index includes the table of photonuclear
data, in which the results of the experimental
studies published in 1986-1990 are
systematized, biblbography of papers and
author index.

In the preparation of Index the following
soviet and foreign journals have been used.

l .
2 .
3 .
4 .
5.
6.
7.
8.
9.

10.
11.
12.
13 .
14.
15.
16.
17.
18.
19.
20.
21 .
22 .
23 .
24 .
25.

M Texrameciua HayK

3Heprwi
BecTH. MOCK. yH-Ta. Cep.: feOHKa. ACTPOHOKMH
H3B. AH Ka3. CCP. Cep.
JtjB. AH Jlar. CCP. Cep.
Vbb. AH COCP. Cep. i
kbBecTM5i Buctmx
ItacbMa B K3T*
03 . "Bonpocn aroi*K>ft HayKH M rexwiKM.

"Bonpocu aTonwofl HayKH n TOXHHKM.
M 3KcnepnvBifr)". MacKBa

"Bonpocu aroi«oft HayKM H T6XHHKM. Cep.: flaepHue KOHCTewra". MocKBa
H " X

Cep.

C6
Cep.
Cep.

06njaH H anepHew <|H3MKa". MocKBa

Q5 p y p flap
C6."Hfo6jiem aoepHott (ttctvot M KocktnecKMX ^ynett". XapbKOB
yxpaKHCKHfl <tM3MHecKMtt xypHan

Australian Journal of PhysicB
Canadian Journal of Physics
II Nuovo Ciaento
Journal of Physical Society of Japan
Journal of Physics G: Nuclear Physics
Nuclear Instruments and Methods
Nuclear Physics, A
Nuclear Science and Engineering
Physical Letters, B
Physical Review, C
Physical Review Letters
Zeitschrift fur Physik, A

1. Atoonaya Energiya (in Russian)
2. Vestnik Hoskovskogo Universiteta. Ser.: Fizika. Astronomiya

(in Russian)
3. Izvestiya AN Kaz. SSR. Ser.: Fiziko-Matematicheskaya (in Russian)
k. Izvestiya AN Latv. SSR. Ser. Fizicheskikh i Tekhnicheskikh Nauk

(in Russian)
5. Izvestiya AN SSSR. Ser. Fizicbeskaya (in Russian)
6. Izvestiya Vysshikh Uchebnykh Zavedenij. Ser. Fizika (in Russian)
7. Pis'na v ZBETF (in Russian)
8. Sb. "Voprocy Atomnoj Nauki i Techniki. Ser.: Obshcbaya i Yadernaya

Fizika" (in Russian)
9. Sb. "Voprocy Atonnoj Nauki i Techniki. Ser.: Yaderno - Fizicheckie

Issledovaniya (Teoriya i Experiment)", Moskva (in Russian)
Nn«6aiin

10. Sb. "Voprocy Atonmoj Nauki i Techniki. Ser.: Yadernye Konstanty".
Moskva (in Russian)



Sb. "Problemy Yadernoj Fiziki i Rocmicheskikh Luchei". Kharkov
(in Russian)
Ukrainskij Fizicheskij Zhurnal (in Russian)
Uspekhi Fizicheskikh Nauk (in Russian)
Yadernaya fizika (in Russian)
Australian Journal of Physics
Canadian Journal of Physics
II Nuovo Cimento
Journal of Physical Society of Japan
Journal of Physics G: Nuclear Physics
Nuclear Instruments and Methods
Nuclear Physics, A
Nuclear Science and Engineering
Physical Letters, B
Physical Review, C
Physical Review Letters

I I . IlOflCHEHHH K TABJMiE EXPLANATIONS OF THE TABLE

B TaoVumy "<JOTO$UEPHHE JIAHHHE"
cBe^eHHH o p a t o r a x , coaepxaunx HHtfopuaiMo 06
3.neKTpoMarHMTHHx BO3(5y*aeHHflx B aroktfla smpax,
KpoMe pe3y^bTaTOB HccneaoBaHMJi npoueccoB paflH-
amioHHoro 3axBaTa TeruioBHX HeflTpoHOB, mteosyx

B Ta<5;iMuy 3KcnepnMeHTeuibHue pe -
3y;u>TaThi OTHOCOTCH, B OCHOBHOM, K o<5.nacTH
3Heprnfl BO3(5yxfleHM5i, 3aK.moMeHHOH Me*ny HyKJioH-
HHM H Me3OHHhiM noporanw.

3KcnepnMeffranBHaH HraJcpMauHfl B Taojmue npw-
Bojjyncsi, KaK npaBwno, OTae;u>HO ana xaxnoro H3

naep , pacno^oxeHHUx B nopanKe
aroMHoro

TepMMHH,
cnesyxmae coaepacaHMe:

"NUCLEUS"-

rpajm Ta<5^Miiu,

Boro (B

c yKa3aHMeM KBCCO-
y^ae ncno^b3OBaHMH

H3 eCTeCTBeHHOK CMeCM M3O-
TonoB yKa3HBaeTCfl OHMBO^ "0");

"REACTION"- 1 CTP0Ka - CMXCOJ1 peaKUHM BHe 3a -
BMCMMOCTM OT cnocoda e e wccnexioBa-
HHfl H ncc^eaoBaHHoro KaHa^a (yj<a-
3aHo a a n e e ) ; peaKiaw pajwamioHHoro
3axBara o<5o3HawaeTc^ ( P , G ) , ( A , G ) M
Tan j^ inee , HecMOTp^ Ha T O , MTO B
<5o;u>»mcTBe c^y^aeB peqb uneT
o KaHane odpa3OBarow KOHeHHoro
pa B OCHOBHOM COCTO5HMM: 2 CTpOKa

- cn*«o^ti xapaKTepMCTHK HaneTaicumx
n BuneTaoifa HacTMU; MON - (KBa3H)
MOHOXpOMaTMMHOCTb, POL - nOJWpM3a-

"FINAL/TARGET"

FN - CHMBO/1 a^eMeHTa c yKa3aHMeM
H xecooBoro wcna KOHeiHoro

$OTO- M
TN - B cny^ae

pâ MauMOHHoro 3axBaTa yKa-

Table "PHOTONUCLEAR DATA" contains
information about the electromagnetic
excitations in atomic nuclei with the
exception of the results of studies of the
thermal neutrons radiative capture processes,
which are of highly specific nature.

The experinental results included here refer
as a rule to the excitation energy region
between the nucleon and meson thresholds.

Experimental information is given as a rule
separately for each of the studied nuclei in
the order of increasing atonic number of the
element.

The terms designating
table are as follows:

the columns of the

"NUCLEUS"- is the element symbol with the
mass number indicated, when a
target made of mixture of isotopes
is used, the symbol "0" is
indicated;

"REACTION"^ 1 line - is a symbol of reaction
regardless the method of its
investigation (indicated later);
the radiative capture reactions
are designated as (P,G),(A,G), and
so forth, despite the fact that it
is only the channel of formation
of the final nucleus in the ground
state that is discussed in most
cases; 2 line - a symbols of
characteristics of incident and
outgoing particles; MON - (quasi)
monochromativity; POL
polarization;

"FINAL/TARGET"

FN - i s the element symbol with
charge and mass numbers indicated
the final nucleus of the photo-
and electroexcitation reaction; TN
- in the case of the inverse
reaction of radiative capture the
target nucleus is indicated;

8



'ENERGY"- EN - HJ1H CX5.naCTb 3HeprHft
B MEV); ana peaKUHfl c

3/ieKTpoHaxfti H ann peaKUMfl paflHami-
OHHOTO 3axBaTa B pnae coyiaeB npn-
BOflflrca 3HeprnM mm oCnacTH 3Hep-
rwfl HaieTawuwx qacrai j (npn OTOM
aaercx CHMBO;I HsneTaicujefl MacTHuu,
HarrpHMep, B cny^ae peaxuHft c
3/ieKTpoHafcw - EN-E);

3HaMeHHH vuw anana30HU JT^OB (B
rpajiycax), ana KCTOPHX npoBom/uicb

"ANGLE"-

"QUANTITY"- KOm OCHOBHHX pe3y;ibTaTOB
M3MepeHMR n vnjioxeme MH-

M3B^eKaeMoR M (mm)

'NUMBER"-

npn-
B pa<5oTax B Bnae PMCYHKOB,

miM HMC^OBbK 3HaMeHMfl: M -
M3MepeHO; D - no^y^eHO; R - 06-
3Op);

nOTMCHMBOjlbHUM MfleHTH(})HKaTOp COOT-
BeTCTBywmeM paCoTU B <5n<5;inorpa<}»iM,
o<5pa3OBaHHbiW no npMHUnny ITHHH M
onpenennmwfi von (FT) onyO/iMKOBa-
HMfl pa6oTbi n e e nopHOKOBU^ HOMep
(HHH) B cooTBeTCTByiaueM
OHHOM

'E"- CHMBO^,

B (JjopwaTe EXFOR.

"ENERGY"- EN - is tbe excitation energy or
the energy region (in MEV); for
the reactions induced by electron
and for radiative capture
soaetiaes the energy or energy
range of incident particles is
indicated (then the incident
particle is denoted by a syabo] of
incident particle, e.g. for
reactions induced by electroriB -
EN-E);

"ANGLE"- are the values or range of the
angles (in degrees) at which
measurements were Bade;

"QUANTITY"- are a codes of the nain results of
the measurements made and the
description of inforaation
extracted and (or) discussed by
the authors (only the factual
results given in papers as
diagrams, tables, or digitaj
values are mentioned; M
measured, D - deduced, R
reviewed;

"NUMBER"- is the fife-digit number of the
work in the bibliography, formed
on the principle YYNNN and
determining the year (YY) of
publication of
index number
corresponding
bulletin;

a work and its
(NNN) in the

information

is an additional symbol signifying
the presence in the CDFE fund of
digital data in the EXFOR fornat.

I I I . CJlOBAPfe KOiWB CODE DICTIONARY

Kofl Code CoflepxaHMe Contents

A

ABI

ABS

ABX

am><i)a-MacTHua

a<5cojDCTHoe 3HaMeraie
HHTerpantHoro ceqerow

norjiomeroie

atfcojuoTHoe 3HaMeraie

ABY

ANIS

ASYM

AVLSP

BbKO.Ha

amraoTporaw (yivioBoro

cpejmee paccrcMHMe

alfa-particle

absolute integrated
cross section

absorption

absolute CTOBB
section

absolute yield

anisotropy (of angular
distribution)

asyaaetry

average level spacing



Code Contents

A-MOM

A-POW

BRANCH

B(EL)

CDENC

CDIS

CO INC

CORR

D

D:

DEF

DNY

yr.noBo8 MOMem

CnOCOO'HOCTb

KOHHMiwem BerB^eww

npHBeaeHHaw BepoOTHOCTb
nepexoaa

aajamoBaa ruiorHocTb

sapjwBoe pacnpew^eHHe

coBnafleraw

Koppe^mw (no svteprm)

fleffrpoH

napaueTp naQopuaiiHH

BUCOH 3anasiBBanmHX

DST

E
E

E-AV

EN

HOttTpOHOB

pacnpeoej ie tMe

3fl8KTP0H
(ypoBHfl)

EN-A
EN-D
EN-E
EN-N
EN-P
EN-T

ETOP

F

FBAR

FBIL

FMF

FN:

FPRB

FRRNG

MaCTMUU ( A , D , E , N , P , T )

OTHODKHHe (BUXO^OB WW
ceieHHR) onn peaKUMR c
3-neKTpoHaMi M nosMTpoHatai

mneHue

napaMeTp oapbepa fle^erow

fleflMMOCTb

$OPMjaKTOP

KOHeMHOe flflPO

Bepo^TTHOCTb j j e^erow

npoder djparMeHTOB ne^emw

angular momentum

analizing power

branching ratio

reduced transition
probability

charge density

charge distribution

coincidences

correlation (energy)

deuteron

data deduced

deformation parameter

delayed neutron yield

(angular) distribution

electron
energy (of level)

average energy
(of secondary particle)

excitation energy of
nucleus investigated

energy of incident
particle (A,D,E,N,P,T)

electron-to-positron
ratio (of yields or cross
sections)

fission

fission barrier parameter

fissionability

fopm factor

final nucleus

fission probability

fission fragment range
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KOH, Code

G

G-WIDTH

INT

INTCFC

I RAT

ISCHR

ISY

I TOP

IYR

J-PI

KE

KF-DN

LDEN

LFT

LOSS

M:

MATR

MD

MDIS

MES

MFRP

MIX

MLTPL

MON

MTRN

MULT

N

N-AV

Coflepxawie

ravwa-KBaHT

pajwauwoHHaa impure

HHTeHCMBHOCTb ( n e p e x o j j a )

K03<H»mneHT MHTep<J)epeHiwM

M3OMePHoe oTHoaie™e

M3oxpoMaTa

BHXO* usonepa

OTHOIUeHMe (BHXOflOB
m m oeMeHMfi) n3OMepHoro
M MrHOBeraoro npoueccoB

OTHOUJeHMe BHXOflOB M3OMepOB

CnMH-MeTHOCTb (ypOBHfl)

KHHenmecKaH 3Hepnw

SSSaSc^SS^HOB
napaweTp rinoTHOCTM ypoBHeK

BpeMJ? XH3HM (ypOBHfl)

cneKTp SHeprenwecKHX
norepb

H3MepeHHMe sejwmm

(nepexoaa)

pacnpe^ejieHne no VT^OBUM
MOMeHTaM

MaccoBoe pacnpe^e^eHMe

cneKTp He^ocTaiounx aHeprwH

K03(MwjHem cMeunBaraw

MHO«eCTBeHHOCTb

MOHOX pOMaTJWHOCTb
( n y w a (JIOTOHOB)

nepejiaHHUfl MMny^bc

My^bTHnO^bHOCTb

HeflTpOH

cpejmee mic^o (HetfrpoHOB)

Contents

gamma-quantum

radiative width

intensity (of transition)

interference coefficient

isomer ratio

isochromate

isomer yield

isomer to-prompt ratio
(of yields or cross
sections)

isomer yield ratio

spin parity (of level)

kinetic energy

kinetic function of
delayed neutrons

level density parameter

lifetime (of level)

energy loss spectrum

data measured

matrix element (of
transition)

angular momentum
distribution

mass distribution

miBsing energy spectrum

mean free path

mixing ratio

multiplisity

monochromat ivi ty
(of phitin beam)

moment transfer

multipolarity

neutron

average number (of
neutrons)

11



Kan Code

NOX

OCPR

P

PNY

POL

PTOA

Co^epxaHMe

OTcyTCTBMe flaHHHX o c e q e r o w

BepowTHOCTB 3aceJienMJi

npOTOH

BHXOfl MTHOBeHHUX HeflTpOHOB

nonsfpvaawR

OTHODKHHe (BUXOHOB WIH

Contents

no cross section data

occupation probabil i ty

proton

prompt neutron y ie ld

polarisat ion

Droton-to-alfa ra t io

RLX

RLY

RMD

RSP

SCAM

SEP

SIG

SIG-0

SIG-1
SIG-2
SIG-3

SIG-M

ceieHHfl <JDTO- H
sjieKTpopacmenneHiw)
npoTOHOB M

PTOE

PTON

Q

QMOM

R:

RDI

RLI

oTHomeHMe (BUXOJJOB wm
ceneuuR) ana peaKunft c
$OTOHaXM H 3^eKTpOHcU*1

OTHomeHMe (BHXOOOB vim
ceieHHW $ O T O - M ajieirrpo-
pacmeruieHHH) ana npoTOHOB
M HefrrpoHOB

3HaieHMe Q (peaxuHM)

KBaiipyno^iBHHfl MOMGHT

oocywaeMHe aamne

paanyc (nepexo,na)

MHTerpeuiBHoro ceHeHMH

BbKOfla

pacnpe^eJieHiie no

OTKJMKa

pacce^rou?

OCHOBHOrO COCTOiMW

COCTOflHHfl

(of yields or cross
sections for photo- and
electrodisintegration)

photon-to-electron ratio
(of yields or cross
sections)

proton-to-neutron ratio
(of yields or cross
sections for photo- and
electrodiBintegration)

Q-value (of reaction)

quadrupole moment

data reviewed

radius (of transition)

relative integrated
cross section

relative cross section

relative yield

recoil momentum
distribution

response function

scattering amplitude

separation energy

cross section (excitation
function)

ground state cross
section

excitation states cross
sections

metastable (isomeric)
state cross section

(vooMepHoro)

12



Code CoaepxaHne Contents

SIG-V

SPC

SPC-A

SPC-DP

COCTOflHHfl

XN

YP

cneKTp
npw

(JlOTOHOB,
cneKTp

SPC-IMP

SPCTF

SRE

STFUN

STOAS

STR

S(0)

T
T

TDIS

THR

TN:

TOT

TTOD

TRDEN

TRR

HvnyjibCHoe pacnpeae^eHMe

CneKTpOCKOroweCKMR fciKTOp

MciepnuBaHHe npaBuna C J I M

OTHOflKHHe IMPMH JSflU

cM^a peaoHaHca

(JBKTOP Hy;ieBofl 3Heprnn

TPMTOH
M3OCnMH

BpeMeHHoe pacnpeae^eHne

nopor (peaKmw)

WO-MmueHb

no^Hoe ceMeraie

oTHomeHMe (BUXoaoB vim
ceMeHMR (JJOTO- wiM sneKTpo
pacwerwerow) jyw TPMTOHOB

anoTHOCTb nepexoaa

CKODOCTB TePMOflfleDHOtt
peaKUMM

HeKOTopoe

HeKOTopoe npoTOHOB

various states CTOSB
sections

energy spectrua

energy spectrum of
A-particles in fission

energy spectrua of
de-excitation photons

iapulse distribution

spectroscopic factor

BUB rule exhausten

Btrength function

ByBBetric-to-aByanetric
fisBion width ratio

resonance strength

zero-energy factor

triton
isospin

tiae distribution

threshold (of reaction)

target nucleus

total cross section

triton-to-deutron ratio
(of yields or cross
sections for photo- and
electrodisintegration)

transition density

theraonuclear reaction
rate

nonidentifyed reaction
product

some number of neutrons

some number of protons

13



- 13 - - 14 -

IV. TAEJ1MUA "4OT0HHEPHHE JIAHHHE" TABLE "PHOTONUCLEAR DATA"
NUCLEUS REACTION

NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE 1 QUANTITY 1 NUMBER
H- 2

H- 1

H- 2

(CABS)

<E,E">

<E,E'>

(C,N)
C.NON

(C,N)
C.MON

(G,N)

(G,N)
G.POL

(G,N)
O.MON

(G,N)

(G,N)
G.MON

(G,N)

(G.M+P)
G.MON

(G.N+P)
G.ltON

(G.H+P)

(G,P)
G.POL

(G,P)
G.HON

(O,P)
G.MON

(G,P)
G.POL

(G,P)
G.MON

(G,P)
G.MON

(G,P)
G.POL

(G,P)

(G,P)

(G,P)

(G,P)
G.HON

(G.P)
G.MON

(G,P)
P.POL

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

PN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

1 - H-

1 - H-

1 - H-

1 - H

1 - H-

1 - H

1 - H

1 - H

1 - H

1 - H

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

O-NN

HYDROGEN A = l , 2 , 3

EN = 2 0 0 .
2000 .

1 EN-E = 537 . 37 .1
730 .

1 EN-E - 9 6 0 . 37 .5
1500.

1 EN = U . 7 4PI
7 4 .

1 EN = 2 . 7 5 3 0 .
. . . 135.

1 EN = 4 . 4 5 .
18 . . . . 135 .

1 EN = 5 0 . 4 5 .
100 . . . . 9 0 .

1 EN = 6 . 3 0 .
9 . . . . 155.

1 EN = 4 . 9 0 .
8.

1 EN = 2.754

1 EN = 5.97
8 . 9 9 9 . . .

EN = 14.7 4PI
74 .

EN = 187. 30.
427. . . . 170.

EN = 40.
120.

1 EN = 50. 45.
100. . . . 90.

1 EN = 100. 32.5
255. . . . 130.

1 EN = 1 4 . 7 4PI
74.

1 EN = 300. 0.
500. . . . 180.

1 EN = 187. 30.
427. . . . 170.

1 EN = 170. 0.
210. . . . 180.

1 EN ? 50. 45.
100. . . . 90.

1 EN = 800. 90.
1600.

1 EN = 0.
25. . . . 10.

1 EN = 8 . 0.
18.

1 EN = 98. 0.
243. . . . 180.

1 EN = 208.2 23.
337.9 . . . 57.7

1 EN - 200. 25.
350. . . . 75.

R:3IG 90001

M:SIG,FMF 87001

M:SIG 89001

M:SIG 86O0GE

N:3PC,DST,3IG 87OO6E
D:MULT
M:SPC,D9T 87OO7E

N:SIO,ASYH,COINC 88001°

M:DST,SI0 8B003E

M:ABY 8 9 0 0 2 '

N:SIO 89006E

M:DST 89008

N:SIQ 86006E

*:3PC,8PC-INP,DST,S1G 87002°
D:SU>
R:SIQ,C0BR 88005

M:ASYM 86001

M:SIG,DST 86004

K:3IG 86006E

M:POL,SIG,DST,ASYM 86007

M:3PC,SPC-IMP,DST,SIQ 87002
, D:SEP

H:SPC,DST,3IG 87008

N:SIG,A3YN,C0INC 88001

M:SIG 88119

M:SIG 89003

N:SPC,SIG 89004

M:SPC,DST,SIG 89005

M:SPC,D3T,S1G 89007

M.DST.POL 89009

H- 3

(G,P)
G.POL

(G,P)
Q, POL

(0 ,P)

(G.P)
G.POL

(G,P)

(G,P)

( G , P )
C P O L

( G , P )

( G , P )
G.POL

( G , P )
G.POL

( E , E )

( E . E 1 )

( E , E ' )

( E , E P )

( E . E 1 )

(E ,E '+N+P)

( E . E ' t P )

( E , E ' + P )

( E . E ' + D )

(N,G)
N.POL

(N,G)

ln.a)
N.POL

(N,G)

(N ,G)

(G.N)

( E . E 1 )

(N,G)
N.POL

(N,G)

FINAL/TABORT | ENERGY

FN: O-NN- 1 EN » 3 0 .
1 0 0 .

FN: O-NN- 1 EN - = 4 .
1 0 .

FN: O-NN- 1 EN = 2 0 .
4 0 0 .

FN: O-NN- 1 EN = 3 0 .
1 0 0 .

FN: O-NN- 1 EN =
1 0 0 0 .

FN: O-NN- 1 EN = 2 0 0 .
3 5 0 .

FN: O-NN- 1 EN * 4 .
1 0 .

FN: O-NN- 1 EN ' 8 0 0 .
1800.

FN: O-NN- 1 EN = 310 .
450 .

FN: O-NN- 1 EN •= 2 9 0 .
4 2 0 .

FN: 1- H- 2 EN = 6 5 0 .
850.

FN: 1- H- 2 EN-E =2000.

FN: 1- H- 2 EN-E = 2 2 0 .
3 2 0 .

FN: 1- H- 2 EN-E = 2 9 2 . 8
4 4 4 . 2

FN: 1- H- 2 EN-E = 8 4 3 .
1281 .

FN: 1- H- 2 EN-E' « 174 .
5 9 7 .

EN > 180 .

FN: O-NN- 1 EN > 0 .
2 0 .

FN: O-NN- 1 EN-E =
6 0 0 .

EN-E = 400 .

TN: I - H- 1 EN-N = 180 .
2 7 0 .

TN: 1- H- 1 EN-N = 6 1 .

TN: 1- H- 1 EN-N = 6.
13 .43

TN: 1- H- 1 EN-N = 76 .

TN: 1- H- 1 EN-N = 2 5 .

FN: 1- H- 2 EN = 10.
15 .

FN: 1- H- 3 EN-E = 25 .
200 .

TN: 1- H- 2 EN-N = 9 .
14.

TN: 1- H- 2 EN-E = 9 .
14.

ANGLE

90.

90.

0.
180.
90.

30.
120.
90.

90.

73.3
76.4
63.4
65.6

180.

60
134
180

60
134

40
60

°5

is

30.
50.
0.

160.
0.

180.
90.

0 .
10.

70 .
. . 120.

70 .
. . 120.

QUANTITY | NUMBER |

N:8I0 89010

H:Sla,ASYH 89011

R:D3T,3ia 89012

11:310 89013

R:ASYM 90001

M:POL 90002

M:SIQ,ASYM 90003

N:SIO 90006

H:8PC,POL 90007

M:POL 90008

M:FW,A-POW 90004

M:A-POW 90010

M.-SIO 86005

K:8PC,SIG,RSP 88002

N:Bia,FMF 88004
. D:IWIT

N:3PC,8ia,RSP 88007

N:A8YM 87005

R:SPO-IMP,SIQ 90006

M:SPC-INP 90009

N:A8YN,A-POH 86002

M:SIG,A-PON 86003

M:SPC,9IG 87003

M:SPC,POL,A-POK 87004

M:3PC,SIG 88006

M:DST,SIG 89003

M:3IG 86008
. D:PTON

N:RSP 88120
. D.-SKE
M:310,D8T,3PC,A3YM 86008

. D:TOT,PTON
H:Sia,DST,SPC,ASYM 86008

. D:TOT,PTON
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NUCLEUS RUCTION FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER NUCLEUS REACTION

HE- 3

1-2 A=3,4,5

(C.P)

(O.P)
O.POL

(O.P)

(O.P)
0,DON,POL

(G.P)
O.NON.POL

(O.P)
O.NON.POL

(G.P)
a.MON

(G.P)

(O.P)

(O.P)

(O.2P)

(0.2P)

(Q.P+D)
0,POL

(O.D)
a,POL

< « • « ' )

( E . E ' I

(E.E 1 )

(E.E 1 )

(E.E' tP)

(E.E' tP)

(E.E'+P)

(E.E'tP)

(E.E'tD)

(P.G)
P.POL

(P.O)
P.POL

(P.G)
P.POL

(D,G)
D.POL

(D.G)
D.POL

(D.G)
D.POL

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

TN:

TN:

TN:

TN:

TN:

TN:

I - H-

1- H-

1- H-

1- H-

1- H-

1- H-

I - H-

1- H-

1- H-

1- H-

0-NN-

0-NN-

1- H-

2-HE-

2-HE-

2-HI-

2-HE-

1- H-

I- H-

1- H-

1- H-

1- H-

1- H-

1- H-

1- H-

1- H-

1- H-

1- H-

2

2

2

2

2

2

2

2

2

2

1

1

1

3

3

3

3

2

2

2

2

1

2

2

2

]

|

1

EN =

EN =

EN =

EN

EN =

EN

EN

EN =

EN

EN

EN =

EN

EN *

EN -

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

EN =

EN-P =

EN =

EN-D =

EN-D =

EN -

10.
15.
90 .

350.

600.
6 0 .

350.
6 0 .

350.
60 .

350.
208.
33T.
350.

90 .
290.

6 .
9 2 .

231 .
414.

8 .
112.

90 .
350.

90 .
350.
538.

538.

174.
597.

25 .
200.
390.

509.
527.
560.

600.
390.

69 .
133.
BOO.

7 .
29 .
45 .
95 .

7 .

2
9

3
9

9
1

5
2
3

5

60 .
. . . 140 .

90 .
• •

90 .
. . .

60 .
. . . 1 3 5 .

90 .
. . .

2 3 .
. . . 5 7 . 7

72 .

• • •

90 .

60 .
. . . 140 .

60 .
. . . 1 4 0 .

127 .

127 .

60 .
. . . 1 3 4 . 5

39.7

52.
. . . 128.

45 .
. . . 142.5

39.7

19.3
. . . 154.5

30.
. . . 150.

90 .

50 .
. . . 130.

30 .
. . . 150.

N:3IG
. . . D:PTON

N:CO1NC,ASYN,DST

N:POL

N:SPC,SIG,ASYM

N:SIG,ASYM

N:SPC,SIG,ASYM

N:SPC,DST,SIG

II: POL

R:ASYN
• • •

R:SIO,ABI

N:S!O

B:3IG,ABI

N:COINC,A3Y*,DST

N:COINC,ASYM,DST
. . .

N:SPC,SIO

N:SPC,SIG
. . . D:KULT

N:SPC,SIG,RSP

N:RSP
. . . D:3RE

N:SPC-IHP,HES,SIG

N:TDIS,HES,SPC-IMP

N:MES,SPC-IMP,SIG

N:SPC-IMP

M:SPC-IMP,ME3,SIG

N:SPC,DST,SIG,A-POW

N:A-POH,ASYM

N:SPC,DST,SIG,A-POW

N:SPC,SIG,A-POW

N:DST,SIG,A-POH

M:SPC,DST,SIG,A-PO*

86008

86009F.

88OO8E

88009

880 il

88012

89007

89015

90001

90011

B9O14

90011

86009E

86009E

87010

87013

88007

88120

87011

87012

88013

90009

8701 i

B7OO9

88014

88015

86010

88010

88015

HE- 4 (0,G)

(G,G)

(G.N)

(G,N)
G.MON.POL

(G,N)
G.POL

(G,N)

(G,N*P)

(G,P)

( G , P )
G.MON

( G , P )

(G,P)
G.MON.POL

( G , P )
G.POI.

( G , P )
G.MON.POL

(G,P)
O.MON

(G,P)

(G,P)
G.POL

( G , P )
G.POL

(G,P)

(G,P)

( E . E 1 )

(E .E 1 )

( E . E 1 )

( E . E 1 )

( E . E 1 )

( E . E 1 )

( E , E ' * P )

( E , E ' * P )

( E , E ' » P )

( E . E ' t P )

( E . E ' t P )

FINAL/TARGET ENEROY ANOLE

FN: 2-HE- 4 EN = 3 0 .
180 . . . . 130.

FN: 2-HE- 4 EN = 2 2 .
320 . . . . 6 0 .

FN: 2-HE- 3 EN = 155. 6 0 .
344 . . . . 122 .6

FN: '-HE- 1 EN = 40 . 45 .
. . . 1 3 5 .

FN: 2-HE- 3 EN = 40 . 45 .
. . . 135.

FN: 2-HE- 3 EN = 3 5 . 6 0 .
45 . . . . 120.

FN: 1- H- 2 EN = 40 .
120.

FN: 1 - H- 3 EN = 1 0 4 . 60 .
358. . . . 123.8

FN: 1 - H- 3 EN = 187. 30 .
427 . . . . 105.

FN: 1- H- 3 EN = 9 0 .
6 0 0 .

FN: 1- H- 3 EN = 6 0 . 90 .
350 .

FN: 1- H- 3 EN = 120. 45 .
250. . . . 135.

FN: 1- H- 3 EN = 4 0 . 45 .
. . . 135.

FN: 1- II- 3 EN = 2 8 . 6 4PI
5 8 . 1 . . .

FN: 1- H- 3 EN = 350 . 72 .

FN: 1- H- 3 Eli = 40 . ' 45 .
. . . 135.

FN: 1- H- 3 EN = 120 . 4 5 .
300 . . . . 140 .

FN: 1- H- 3 EN = 35 . 60 .
45 . . . . 120.

FN: 1- H- 3 EN = 2 1 . 3 90 .
3 1 . 1 . . .

FN: 2-HE- 4 EN-E = 537 . 3 7 . 1
730 .

FN: 2-HE- 4 EN-E = 174. 6 0 .
597. . . . 134 .5

FN: 2-HE- 4 EN-E = 808 . 17.
1180. . . . 4 0 .

FN: 2-HE- 4 EN = 180.
54.

FN: 2-HE- 4 EN-E = 960. 37.5
1500.

FN: 2-HE- 4 EN-E = 589. 30.
1174. . . . 60.

FN: 2-HE- 4 EN-E = 91 .4 160.
126.

FN: 1- H- 3 EN-E = 426. 47.
. . . 68.

FN: 1- II- 3 EN-E = 65 . 35.
277. . . . 119.

FN: 1- H- 3 EN = 0 .
20.

FN: 1- H- 3 EN-E =
200.

FN: 1- H- 3 EN =
80.

QUANTITY |NUMBER|

H:SPC,DST,SIO 86016

M:SPC,RSP,SIO 68020

N:SIG,DST 86011

D:PTON

N:SIG,ASYM 88021

M:DST,8ia,ASYM 89016

M:POL 89020

R:3IG,C0RR 88005

M:Sia,DST 86011

D:PTON

M:SPC-INP,DST,SIG 87015

M:POL 88008E

M:SPC,SIG,ASYM 88009

M:DST,SIG,ASYM 88019

M:SIG,ASYM 88021

M:SI0,ASYM 88022E

D:PTON

M:POL 89015

M:DST,9I0,ASYM 89016

M:COINC,DST,ASYM 89019

N:POL 89020

N:SIO 90016

D:PTON

M:3I0,FMF 87001

H:SPC,SIG,RSP 88007

M:3PC,DST,SIG 88018

M:3PC,SIG 88023

K:3IG 89001

M:3PC 90017

M:FMF 9001B
D:SRE

M:3PC-INP,SIG,C0INC 88016

M:SPC,SIG B9018

R:SPC-IMP,3IG 90006

N:SIG 90009

R:C0INC,ME3,SIG 90014
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NUCLEUS REACTION PMAL/TABOET ENERGY QUANTITY I NIMBUS I NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE | QUANTITY NUMBER

HE- 4 ( E . E ' + D )

(E,E'+T)

(E.E'tX)

(P.C)
P.POL

(P.G)
P.POL

(P,O)

(D.O)
D.POL

(D,O)

(D,O)
D.POL

(D,G)

(D,Q)
D.POL

(D,O)

(D.O)
D.POL

<D,G)
D.POL

(D,G)
D.POL

FH: 1 - H- 2

FN: 1 - H- 1

TN: 1 - H- 3

TN: 1 - H- 3

TN: 1 - H- 3

TN: 1 - H- 2

TN: 1 - H- 2

TN: 1 - H- 2

TN: 1 - H- 2

TN: 1 - H- 2

TN: 1 - H- 2

TK: 1 - H- 2

T « : 1 - H- 2

TN: 1 - H- 2

80.
EN

EN =
8 0 .

EN-E = 1 1 7 4 .

EN-P = 2 2 7 .
3 7 5 .

0.82
9.
2.

15.
10.

EN-P =

EN-P =

EN-D =

EN-D' -

EN-D =

EN-D =

IH-D =

EN-D -

U-D =

n-D =

W-D "

0.7
15.
10.

0.1
1.0
1.2

0.3
SO.
95.

' 0.8
. 50.

. 14.7

30.
60.

5.
174.
20.

155.
90.

30.
150.
50.

130.
30.

150.
0.

90.
50.

130.
130.

55.
149.
30.

130.
0.

130.

R:COINC,MES,SIG

R;COINC,MES,SIG

M:SIG

N:SPC,D3T,3IG,A-POW

N:DST,SIG,A-POW
D:HULT,NATR,STR
N:SPC,SIG

H:SPC,SIG,DST,A-PO*
D:KULT
N:SPC,DST,SIG

M:3PC,D3T,3IG,A-POV
D:MULT
M:3PC,DST,SIG
D:S(O)
M:DST,3IG,A-POW
D:MULT

H:SPC,A-PO(I

N:SPC,D3T,A-POW

R:DST,A-POK,3(0)
N:3PC,DST,3IG,A-POK
D:S(0),IIULT

L I - 6 (Q.NtG*)

(G,N»2P)

(G.2N+2P)

(Q,N»D)

(G.PtO1)

(G,P)
O.NOM

(O,P)
0,NOW,POL

(O,P)

(O.YP)
O.NOM.POL

(Q.P+2N)

(CD)
CNON

(O.T)

FN: 3 - L I - S

FN: 1 - H- 3

FN: 1 - H- 2

FM: 2 - H S - 3

nt: 2-BE- S

FN: 2-HE- S

FN: 2-HE- 5

FN: 2-HE- S

FN: 2-HE- 3

FN: 2-HE- 4

FN: 2-HI- 3

EN

EN

IN

EN

EN

EN

n

EN

EN

EN

EN

EN*

. . 32.
= 10.

. . 50.
= 30.

. . 50.
= 10.

. . 50.

. . 32.
= 34.5

. . 98.8
= 60.

. . 300.
= 350.

= 60.
. . 300.
= 15.

. . 50.
= 58.

. . 64.
=

. . 70.

135.

1 3 5 .

9 0 .

9 0 .

7 2 .

9 0 .

90.

80.

90014

90014

90012

86015

89021

90016

86012

86013

86014

87014

88017

88117

89017

90013

90015

m- s (D,O) Tl

2*3

1: 1- H- 3 n-D -

LITHIUM

1
1

.2

.43 . .
9 0 .

=6,7,8

M:SPC ,3IG , BUNCH 86017

M:SPC-DP,ABI 87016E

90020

90020

90020

H:3PC-DP,ABI 87O16E

N:SPC,SIG,SIG-0,3IG-l 88024

M:SIG,ASYM 88026

H:POL 89015

M:A3YM 87017

90020

9OO2J

870181

N:NES
D:T
N:SPC,3IG

LI- 7

LI- 8

(G,

(G,
Gi

(G,
G,

(G,

(G,

(G,

(E,

(E,

(E,

(E,

(E,

(E

(E,

(E,

(E,

(D,
D

(G

(G

(G

(G

(G

(G

(G

(G

(a
(G

(E

(E

(E

(A

(N

T)

T)
POL
HE3)
POL
X+G')

XP)

XP)

E')

E1 )

E'+P)

I E ' + P )

iE'+P)

, E ' t P )

,E'+D)

,D)

,T)

,G)
, POL

,N)

,N>

,XN)

, IH)

.2N+P+A)

,NtD+A)

,P>

,P*2T)

,T+A)

,AB3)

, E ' )

.T4-G')

• T)

,R) .

,0)

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

TN:

FN:

FN:

FN:

FN:

FN:

FN:

TN:

TN:

2-HE-

2-HE-

1- H-

3 - L I -

3 - L I -

2-HE-

2-HE-

2-HE-

2-HE-

2-HE-

2-HE-

2-HE-

2-HE-

3 - L I -

3 - L I -

2-HE-

3 - L I -

2-HE-

2-HE-

1- H-

3 - L I -

3

3

3

6

6

5

5

5

5

4

4

3

4

6

6

G

7

4

4

3

7

EN

EN

EN

EN

EN

EN

EN-E

EN-E

EN-E

EN-E

EN

EN-E

EN-E

EN

EN

EN-D

EN

EN

EN

EN

EN

EN

EN

EN

EN'

EN

EN-E

EN

EN

EN-A

EN-N

3

90.
= 25.
. 70.

. 70.
-

32 .
= 600.
.1200.
» 35.
. 60.
* 160.
. 230.
* 90.
. 260.
= 322.
. 479.
- 320.
. 480.

4 .
. 20.

. 200.
= 480.

= 10.
. 28.
= — -—-
. 9 0 .

1.
9

5.
. . 2 5 .
= 7 .

9,
= 7.

19.
= 5,

. . 30,
= 10

. . 25
5

. . 25
= 10

. . it
s — — •

. . 27
• 2

. . 26
< 0

. . 60
= 80

. . 680
s -.__,

. . 30
=

. . 30
= 0

2
= 25

. . 420

9

,25

.1

.0

90.

135.

72.

90 .
. . . 140.

42.
. . . 140.

•

. . .

• •

42.
. . . 138.

90.

20.
140.

4PI

4PI

• • t

• • *

45.
. . . 9 0 .

100 .
• •

100.
• •

0.
•

M:3I0

N:SPC,COINC,ASYN

M:SPC,COINC,ASYM
. . .

H:SPC-DP,ABI

M:POL
. . .

M:8PC
. . .

N:3PC,SI0
. . .

N:POL,310

M:SPC,3PC-IMP,MES
. . . D:SRE

R:SPC-IMP

M:8PC-!NP

M:MJCS,SPC-IMP.3I0

N:DST,SIG,SIG-0
. . . D:NULT,3TR

N:8IG

M:D3T,3la,A-POH
D:MULT

R : S I G , 9 1 0 - 0 , S I O - 1

M:3IG,3IG-0

N:3I0

R:3I0,ABI
. . .

R:SIO,ABI

R:SIG,ABI

R:3ia,SIG-0,ABI

N:SPC,SIO

R:SI0,ABI
. . .

R:8IG
. . .

M:FMF
. . . D:NULT

M:8I0
. • .

M:SIO
. . .

H:SPC,SIG,SIG-O,SIG
. . .

M:SPC,SIG
. . .

88027

89023

'89023*

87016E

'96619

90020

87019E

88025

87020

89024

90006

90009

86019

86018

88027

89022

87021

89026

86021E

87021

87021

87021

'87021*

87023E

'87021

'goose'

89025

86020E

86020E

•1'87022

'89027



- 20 -

I NUCLEUS 1 REACTION FINAL/TARGET ENERGY

1=4 BERYLLIUM

ANGLE

1=7,8,9

QUANTITY NUMBER NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE

BE- 0 (G,N)

BE- 7

B- 10

(P,G)

(A,C)

BE- 8 (P,G)

BE- 9 (a,N)

(Q,H»P)
G.MON
(G.P)
G.HON
(O,P)

(O,2P)
G.NON
(O,D)
G.NON
(G,T)
O.NON
()

(G,A)

(G.ABS)
G.MON
(G.ABS)

(G.XP)

(E.E'l

(E.E'+A)

(E.HE3)

(E,A)

(D,G)

EN = 4. 90.
8.

TN: 3-LI- 6 EN-A = 0.5 0.
1. ... 135.

TN: 2-HE- 3 KN = 0.195 90.
0.686...

TN: 3-11- 7 EN-P = 7.5 90.
8.

FN: 4-BE- 8 EN - 0.
28.

FN: 3-LI- 7 EN = 187. 30.
427. ... 170.

FN: 3-LI- 8 EN = 187. 30.
427. ... 170.

FN: 3-LI- 8 EN = 350. 72.

FN: 2-HE- 7 EN = 187. ' 30.
427. ... 170.

FN: 3-LI- 7 EN - 360. 23.
600. ... 130.

FN: 3-LI- C EN = 360. 23.
600. ... 130.

Fit: 2-HE- 6 EN = 100. 78.
225.

FN: 2-HE- 5 EN = 100. 78.
225. ...

EN = 10.
20.

EN = 0.
28.

EN = 600. 72.
1200.

FN: 4-BE- 9 EN-E =537. 37.1
730.

FN: 4-BE- 9 EN =1450. 16.
2130. ... 18.

FN: 2-HE- 5 EN = 860. 80.
1280.

FN: 2-HE- 6 EN-E = 100. 78.
225.

FN: 2-HE- 5 EN-E = 100. 78.
225.

TN: 3-LI- 7 EN-D = 0.45 90.

N:ABY 89002

N:DST,SIG-0,3IG-l

N:SPC,RSP,SIG
D:S(0)

N:SPC

R:SIG

M:SPC,SPC-IMP,DST
D:SEP
M:SPC,SPC-INP,DST
D:SEP
N:POL

M:SPC,SPC-IMP,DST
D:SEP
K.-SPC.SPC-IKP.DST
D:TTOD
H:SPC,SPC-IMP,DST
D:TTOD
N:3PC,3IG

N:SPC,SIG

,310

,SIG

,SIG

,SIG

,3IG

N:ABY,SIG
D:E,G-WIDTH,STR,RDI,Q
R:SIG

N:POL

M:SIG,FMF

H:SPC,DST

N:COINC,NES

N:SPC,SIG

N:SPC,SIG

N:ABY
D:E,J-PI,G-VIDTH

87024

88028

90022

90086

87002

87002

890 IS

87002

86022

86022

86023

86023

87025

90086'

90019

87001

90024

90023

86023

86023

86024

Z=5 BORON A=10,ll

(G

(G
G
(G
G

, XN)

,N4P)
,NON
,P)
,MON

FN:

FN:

4-BE-

4-BE-

8

9

EN

EN

EN

- 8
.. 24
= 66
.. 103
- 66
.. 103

.44

.5 ...
4PI

45.
90.
45.
90.

K.SIG

N:MES
• •

M:MES

,3IG

,SIG

,D3T

,DST

87027

88029E

88029E

(E,E)

(E,E')

(A,G)

(A,G)

(G,P«G')

(G,H3tG')

(G,I*G')

(B.E)

(E.E'l

FN:

PN:

TN:

TN:

FN:

PN:

PN:

PN:

5- 8-

5- 6-

3-LI-

3-L1-

4-BE-

4-BE-

5- B-

5- B-

10

10

6

6

10

8

11

11

EN-E *

EN-E *

EN-A =

EN-A =

EN =

EN =

EN =

EN-E =

EN-E =

203.
416.
203.
416.

1.176

1.085
1.175..

32.

32.

32.
203.
416.
J03.
416.

150.
. 180.
150.

. 180.

0.
. 98.

135.

135.

135.

150.
. 180.

ISO.
. 180.

CARBON A-12,13,14

C- 0 (E,E')

(E.E1)

(P,G)

C- 12

PN: 6- C- 0 KN-E • 653.
1650.

FN: 8- C- 0 EN-E • 9«0.
1600.

EN-P « 72.

(G,
G,
(G,
G,
(G,
G,
(G,
G,
(G,

(G,
G,
(G,

(G,

(G,
G,
(G,
G,
(G,
G,
(G,
G,
(G,

(G,
G,
(C,
Qi
(G!

0)
MON
G1)
RON
N)
NON
NtP)
NON
N4P)

NtP)
NON
N*P*A)

P)

P)
NON
p)
MON
P)
NON
P)
MON
P)

p)
MON,POL
pP)
,MON

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

PN:

FN:

FN:

FN:

FN:

FN:

6- C-

6- C-

6- C-

5- B-

5- B-

5- B-

3-LI-

6- B-

5- B-

5- B-

5- B-

5- B-

5- B-

5- B-

5- B-

5- B-

12

12

11

10

10

10

6

11

11

11

11

11

11

11

11

11

EN

EN

EN

EN

EN

EN

EN

EN

KN

EN

EN

EN

EN

EN

EN

EN

= 15
.. 140
> 15
.. 140
= 30
.. 100
= 187
.. 427
= 40
.. 120
= 83
.. 133
= 40
.. 120
= 20
. . 29
= 60
.. 80
= 30
.. 100
= 159
.. 198
= 187
.. 427
= 27
.. 140
= 41
.. 93
= 60

= 350

11.9
53.
37.5

90.
150.

60.
150.
60.
160.
65.

30.
170.

55.
127.

37.
143.
30.
135.
65.

32.5
130.
30.
170.

30.
90.
65.
116.
72.

qUAHTlTY | NUMBER |

N:n«F 88030

N:FMF 88030

N:SPC,8I0 87026

N:SPC,DST,Sia,MIX 89028

D:STR,E,J-PI

N:3PC-DP,SIO,AB1 86025E

X:3PC-DP,3IG,ABI 88025!

N:3PC-DP,Sia,ABI 86026E

N:FMF 88030*

N:FNF 88030

M:SI0 88031
. D:MULT

N:9I0 BM01

N:SPC,DST 88032

M:SPC,Sia 90028

N:3PC,3ia 90028
. D:NVLT,aTR

N:3PC,D3T,SIO,SIG-0 88035E

N:SPC,SPC-IMP,D3T,SIG 87002
, D:SEP
R:SIG,CORR 88005

N:NES,810,SPC-INP 88037

R:31G,CORR 88005

N:DST,SIO,3IG-0 86027E

M:SPC,DST,SIG,SIG-0 86029

N:3PC,310-0,BIG 86030

N:D3T,SPC,3IO 86031

N:SPC,SPC-IMP,DST,3IG 87002
. D:SIP

M:Sla,ABI 88038

M.-A-FOW 88039

N:3PC,03T,BIG,SIG-0 88040E

N:POL 89015'



00 - 21 - - 2! -

NUCLEUS REACTION

C- 12 (G,P)

(G,P)

(G,P)

(G,2P)
G.MON
(G.P+D)

(G.P+T)

(G.PtT)

(G,P»TU)

FINAL/TARGET

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

(G,PtTt2A)

(G.D)
G.MON
(G,T)
G.MON
(G,T)

(G.HE3)

(G.A)

(G,A)

(G.A)
G.MON
(G.ABS)
G.MON
(G.XP)

(E.E1)

(E,EM

(E.E1)

(E.E1)

(E,E'4P)

(E.E'tP)

(E.E'tP)

(E.E'+P)

(E,E'*P)

(E,E'+P)

(E.E'tP)

(E.E'tP)

(E.E'+P)

FN:

FN:

FN:

PN:

FN:

FN:

FN:

FH:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN

FN.

FN-

FN

FN

5- B-

5- B-

5- B-

4-BE-

4-BE-

4-BE-

4-BE-

2-HE-

7- N-

7- N-

5- B-

4-BE-

4-BE-

4-BE-

4-BE-

6- C-

6- C-

6- C-

6- C-

5- B-

5- B-

5- B-

5- B-

5- B-

5- B-

5- B-

5- B-

5- B-

11

11

11

10

9

8

8

4

14

13

9

9

8

8

8

12

12

12

12

11

11

11

11

11

11

11

11

11

ENERGY

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN-E

EN-E

EN-E

EN

EN-E

EN-E

EN-E

EN-E

EN-E

EN-E

EN-E

EN

EN

= 28.

= 61.
77 3

= 49.
78 5

= 187.

= 27.

= 27.5
150

150

150
= 360.
..600.
= 360.
.. 600.
= 27.
.. 140.
= 100.
.. 225.
= 100.
.. 225.
= 27.
.. 140.
= 28.

= 15.
.. 140.
= 600.
..1200.
= 537.
.. 730.
= 415.
.. 485.
= 690.

=1450.
..2130.
= 459.

= 312.8
.. 443.3 .
= 288.1
.. 443.1 .
= 280.
.. 480.
= 280.
.. 480.
= 460.
.. 647.
= 780.

= 0.
.. 10.
= 0.

8.

ANGLE

90.

90.

65.
115
30.

23.
.. 130.

23.
.. 130.

78.

78.

90.

60.
.. 150.

72.

37.

140.
.. 160.

26.
.. 36.

16.
.. 18.

34.

20.
.. 39.

50.
72

•

1

8
5 .
1
9

QUANTITY NUMBER

M:SPC,SIG,SIG-O,SIG-1

M:SPC

N:SPC,SPC-INP,3IG

M:SPC,SPC-IMP,DST,S1G

M:DST,SIG

M:3IG,ABI

M:SPC

M:SPC

M:3PC,CORR(E),SIG

N:SPC,SPC-IMP,DST,SIG
.. D:TTOD

H:SPC,SPC-1NP,DST,SIG
.. D:TTOD

H:SIG,AB1

M:SPC,SIG

M:SPC,SI0

M:SIG,ABI

N:3PC,3IG,SIG-0,SIG-l

M:SIG

N.POL

N:SIG,FMF

M:SPC,FMF,SIG
.. D:MULT

N:3PC,3IG,FMF

N:SPC,DST

N:MES

N:RSP

M:RSP,ME3

M:KES,3PC-IMP
.. D:3PCTF

N:MES,SPC,SPC-IMP
.. D:SPCTF,RDI,E

M:SPC,NE3,SIG

M:SPC,DST,MES,3IG

R:3PC-INP,STR,SPCTF

M:SPC,SPC-INP

NUCLBUS

89032 c"

90029

90030

87002

87028

88038

89034

90025

89029

86022

86022

88038
C-

86023

86023

88038

89032

90028

90019 C"

87001

87031

89035

86032

86033

87029

88033

N-

N-

88036

89031

89033

90006

90009
N-

12

13

14

0

13

14

15

REACTION

(E.E'tP)

(E.E'tD)

(E,E'4A)

(E,P)

(E,P)

(E,D)

(E.HE3)

(E,A)

(P,G)

(P.O)

(P,a)

(E,E')

(N,G)

(N,G)

(N,G)

(E,E')

(N,G)

Z

(P.G)

(P,G)

(P,G)

(G,N)

(G,D)

(E,E)

(E.E1)

(P,G)

(G.G1)

FINAL/TARGET |

FN:

FN:

FK:

FN:

FN:

FN:

FN:

FN:

TN:

TN:

TN:

FN:

FN:

TN:

TN:

TN:

FN:

TN:

TN:

TN:

FN:

PN:

PN:

FN:

TN:

FN:

5- B-

5- B-

4-BE-

5- B-

5- B-

5- B-

4-BE-

4-BE-

5- B-

5- B-

5- B-

6- C-

6- C-

6- C-

6- C-

6- C-

6- C-

6- C-

6- C-

6- C-

7- N-

5- B-

7- N-

7- N-

6- C-

7- N-

11

10

8

11

11

10

9

8

11

11

11

13

1.1

12

12

12

14

13

ENERGY

EN-E =

EN-E =

EN :

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

EN-P =

EN-P =

EN =

EN-E =

EN-E =

EN-N =

EN-N =

505.
686.
313.
4R1.
860.

1280.
250.

35.

250.

100.
225.
100.
225.

1
1

20
100

0
15

415
485
78

339
7

19
6
18

EN-N < 8

EN-E •= 81
268

EN

NITROGEN

12

12

13

12

14

14

13

15

EN-P

EN-P

EN-P

EN

EN

EN-E

EN-E

EN-P

EN

R

= 168
200

= 0
2

= 20
100

= 12

825
= 80

372
= 80

372
= 1

= 6
9

4
1

065
ORS

11 .

5 .
6
5 .

9
9 .

fi .

.4

.5 .

.5

.6

.6

.46

.6

ANGLE |

90.
. 100. ...

80.

60.

55.
. 1 2 5 . ...

60.

78.

7B.

0.

30.
.. 150. ...

55.

140.
.. 160. ...

45.
.. 160. ...

36.
.. 135. ...

90.

90.

180.

125.

A=13,H,16

30.
.. 150.

90.

30.
.. 150. ...

4PI

43.

150.
.. 180.

150.
.. 180. ...

QUAMT1TY

M:«S
D:SPCTF
N:SPC,SIO
0:T
N:COINC,NES

N:SPC

M:DST,SI0

M:8PC
D:E,T
M:SPC,SIG

M:SPC,SIG

M:SPC,SIG

N:3PC,3IG,SIO-0,DST

D:E,J-PI,T

N:SPC,FMF,3IG
D:MJLT
N:SPC,FMF
D:NATR,MULT,TRDEN
N:D3T,SI0,SIO-0

M:SPC,8ia,3IO-0

N:3PC,SIO,SIG-0

M:8PC,FMF,8I0
D:NULT,E,J-PI
N:SPC
D:G-WIDTH,MULT,TRR

M:3PC,D3T,8ia

M:3PC,3IG

M:SPC,Sia,3IG-0,DST

M:SIG

M:SPC,SPC-IMP,Sia

M:FNF
D:MULT,T
K:FMF
D:HULT,T
N:ABI,310,310-0
D: STR, MU LT, G-WIDTH

NUNBIR

90027

89030

90023

86026

87030

86026

86023

86023

86028

88034

90026

87031

89036

86034

87032

90031

89037

90032

89038

87033

88034

87036E

87035

87034

87034

86035

87037



NUCLEUS

N- 15

0 - 14

0- IS

0- 16

REACTION

(d.N)

(a,2N)
G,WON

(G.XN)

(G.ABS)

(E.E)

(P,G)

(P.O)

(P.O)

(HE3.0)

(0,G)
a , WON

(G.N)

(G.N)

(Q.N+P)
a.NDM

(O.N+P)

(O.N+P)

(O.P)
a.NON

(O.P)

(G,P)

(O.P)

(G,P)
G.NON

(G.2P)
G.MON

(CABS)

(G.ABS)

(G,X)

(E .E 1 )

(E .E 1 )

( E . E 1 )

FINALAARGET

FN:

FN:

FN:

TN:

-

TN:

TN:

TN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

FN:

7-

7-

7-

6-

7-

7-

6-

8-

« -

8-

7-

7-

7-

7-

7-

7-

7-

7-

6-

8-

8-

S-

8-

N-

N-

N-

C-

N-

C-

0 -

0 -

0 -

N-

N-

N-

N-

N-

N-

N-

N-

C-

0 -

O-

0 -

0 -

14

13

IS

14

13

14

12

16

15

IS

14

14

14

IS

IS

IS

IS

^s
14

16

16

16

16

ENEBGY

EN

EN

EN

EN

EN-E =

E N - P =

3XYGEN

EN-P =

EN-P =

EN =

EN =

m ''"'

EN

EN =

EN =

EN =

EN

EN s

EN

EN

EN =

EN

EN

EN

EN =

EN-E =

EN-E =

EN =

EN-E =

10.

2 1 .

10.

10.

7 0 .
4 3 0 .

0 .

0 .

0 .
3 .

1 6 .
7 5 .

2 1 .
2 7 .

150.

ISO.

187.
427.

40.
120.

30.
150.
187.
477

25.
196.
361

6 1 .

10.
187 .
4 2 7 .

9 0 .
4 0 0 .

10
35
90

400
90

357
537
730

10
23
71

25

S44

2
5
S
5

7
5 .

•

8 .

26

ANGLE

4FI

4P!

4PI

40.
. 140. .

0 .

A=14,15,16

0.
. . 1 3 5 . .

9 0 .

45 .
. . 135. .

49.
. . 88. .

49.

3 0 .
. . 170. .

0.
. . 180. .

30.
. . 170. .

30.
. . 150. .

20 .
. . 150. .

90 .

55 .

30.
. . 170. .

90 .
. . 160. .

37.1

90.
. . 160.

34.
. . 57. .

QUANTITY NUMBER

N:SIG,Sia-0

M:SIG

M:SIG

N:SIG

M:FNF
. D:CDENS

N:SPC,DST,SIG,MUNCH
. D:STR,S(O)

17,18

14: SPC

M:SPC,DST,ABI,SIG
. . D:E,J-PI,O-VIDTH

M:SPC.SIG,9IG-0,SIG-1

N:3PC,D3T,3IG,AB3
. D:NULT

N:SPC,DST,NES.SIO

N:SPC,DST,SIG

N:SPC,SPC-INP.DST,SIG
. . D:SIP

R:SIG,CORR

N:SIG,C0M(E),ABI

N:SPC,3PC-INP,D3T,SIG
. . D:3EP

N:DST,S1G,SIG-O

N:SPC,DST,3IG,SIG-0

14: SPC
. . D:T

M:SPC

N:SPC,SPC-IMP,DST,SIG
. . D:SEP

N:SIG

R:SIG

N:SIG

N:SPC,F»4F
. . D:TRDEN

M:SIG,FMF

N:SPC,DST,FHF
. . D:MULT,T,E,J-PI

M:SPC,DST,SIG
. . D:B(EL),T

NUCLEUS

89039 °"

88042f

89039

89039

88041

90033

90034

87038

89040 0-

8704 IE

89041

89042

B7O02

88005

89043

87002

88043

88047

0-

90029

900.15

87002

88121

90086

88121

86036

87001

87040

89044

F-

16

17

18

17

18

REACTION

( E , E ' * P )

( E . E ' t A )

( P . O )

( P . O )

( P , G )

( P . O )

( P . G )
P.POL

( P , G )
P.POL

( A , G )

(A,G)

(G,N)

( G , P )

( E , E )

( E , E M

( E . E 1 )

(N ,G)

( D , G )

( G , N )

( E . E 1 )

( A , G )

( P . G )

( P , G )

( P , O

( P , G )

( A , G )

FINAL/TARGET

FN:

FN:

TN:

TN:

TN:

TN:

TN:

TN:

TN:

TN:

TN:

FN:

FN:

FN:

FN:

FN:

TN:

TN:

FN:

FN:

FN:

TN:

-

TN:

TN-

TN

TN

TN

7-

6-

7-

7-

7 -

7 -

7-

7 -

7 -

6 -

6 -

8-

7-

8-

8-

8-

8-

7 -

8 -

8 -

8 -

6-

8-

8-

8-

8-

7-

N-

C-

N-

N-

N-

N-

N-

N-

N-

C-

C-

0-

N-

0-

0-

0-

0 -

N-

0 -

0 -

0 -

C-

0 -

0-

0-

0-

N-

15

12

15

15

15

15

15

15

15

12

12

16

16

17

17

17

16

15

17

18

18

14

16

16

16

16

14

ENERGY

EN-E =

EN-E -

EN-P =

EN-P =

EN-P =

EN-P =

EN =

EN-P =

EN =

EN-A =

EN-A =

EN =

EN

EN-E =

EN-E =

EN-E =

EN =

EN =

EN =

EN-E =

EN-E =

EN =

FLUORINE

tN-P •

EN-P r

EN-P =

EN :

EN-A =

130.

130.

0 .

n.10.
17,
20.

100.
20.

17.
24.
20.
90.
35.
39.
0.
2.
1.
3 .

16.

16.
28

249.
685.
194.
268.
119
268

10
26
39

14
26

194
268
120
300

0
2

20
100
20

17
4]

1

43
•)

8

8
9 .

94
84 .
29

5

5

1 .
3
8 .
4
g

3
8 .

4
5

8

63

ANGLE

0 .
. 180. .

0 .
. 180. .

56 .
. 131. .

30 .
. 150. .

30 .
. 120. .

25.
. . 155. .

45 .
. . 120. .

23 .
. . 155. .

15.
. . 150. .

90.

90.

41 .7
. . 160. .

9 0 .
. . 159 .8 .

90.

125.

35 .
. . 135. .

48 .
. . 139. .

90 .
. . 159 .8 .

9 0 .
. . 160. .

3 0 .
. . 9 0 . .

A=17,18,19

90.

30 .
. . 150.

30 .
. 1 2 0 .

35.
. 135. .

0 .

QUANTITY NUMBER

M:SPC,DST,COINC,SIG

M:SPC,D3T,C0INC,SIG

M:ABI,SIO,SIO-0
. D:STR,MULT,a-WIDTH

M:SPC,DST,SIO,SIG-0

M:SPC,SIO,SIO-0,DST

M:SPC,SI0,SI0-0,A-POH

M:SPC,D3T,SIQ,A-P0W
. . D:NULT

M:SPC,DST,A-POW,SI0
. . D:3PCTR

M:3PC,DST,SIG,SIG-0
. . D:MULT

N:SPC,DST,310,310-0
. D:MULT,TRR,3(0)

M:SPC,COINC,SIG
. D'MULT

M:3PC-DP,SIG,ABI

N:SPC-DP,310,SIG-1

M:FMF,SIO
. . D:MULT

M:SPC,FMP
. . D:B(EL),E,G-WIDTH

M:SPC,DST,3IG,FMF
. . D'E,J-PI ,T,B(EL)

M:SPC
. . D:STR,E,J-PI,G-WIDTH

M:SPC,DST,SIG,Sia-0

M:D3T,SI0 ,S ia-0 ,SIG-1
. . D:T,MULT

M:SPC,FMF
. . D:B(EL),E,J-PI

M:SPC,DST,SIO,FMF
. . D:B(EL),MATR

M:SPC,DST,ABY,BRANCH
. . D:E,J-PI,G-HIDTH,I4ULT

N:SPC,SIG

M:3PC,SIG,SIG-0,DST

M:SPC,SI0,SIG-0,A-POW

M:SPC,DST,310,SIO-0

M:SPC
D'E

87043

87043

86035

87042

88034

88045

88046

89045

89046

87039

88044

89047E

89047E

68050

86037

87044

88049

87045

86037

90036

87046

87033

88034

88045

88049

89048

(O
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NUCLEUS REACTION riHAL/TABGET ENEROY ANGLE QUANTITY JNUMBCS

r~ 19 (G,N)

(G,P)

(CABS)

(E.E1)

(P.G)

(P.O)

(A,G)

(A.O)

FH: 9-

FH: 8-

FN: 9-

TH: 8-

TN: 8-

TH: 7-

TH: 7-

F-

0-

F-

0-

0-

H-

H-

18

18

19

18

18

15

15

EN =

EN =

EN =

EN-E =

EN-P =

EN-P =

EH-A '=

EN-A =

15
25
13
10
13
10
46
272
1

0
0
0
5
R

•

.167

-
.22 ..
.536
.542..
.41
.12 ..

48.
. 139.

154.

4PI

55.

90.

K:SPC,DST,SIG,SIO-0
... D:NULT

B:SIG,3IG-0,SIG-V

B:3IG

N:FMF
... D:E,J-PI,WtT

N:SPC,ABY
.•. D:STR

M:3PC,BRANCH
... D.-STB.TIW

H:SPC,INT
... D:STR,TRR

H:ABY

... D-.STR.O-WID™

HBON A=19,20,21,22,23

Hl-

HS-

NE-

HE-

NE-

19

20

21

22

23

(A,G)

(P.O)
P.POL
(A,0)

(A.O)

(H.O)

(A,0)

(H,0)

TH: 8- 0-

TH: 9- F-

TH: 8- 0-

TH: 8- 0-

THilO-HE-

TH: 8- 0-

TH:10-HE-

15

19

16

16

20

18

22

EN-A =

EH =

EN-A -

EN-A =

•H-H =

EH-A =

EH-H =

4.033
6.092...

16.1
23.
l.T
2.35 ...
1.7
2.3 ...

0.0025
0.2 ...

0.78 ...

0.0025

40.
140.

4PI

... D:I,O-WIDTH,STR,TM

H:SPC,DST,3ia,SIG-0
... D:MULT

K:SIO-V
... D:STR,Q-IHDTH,J-PI

... D:8(0)

N:ABY,BIG
... D:E,J-PI,G-WIDTH

H:3PC,BRANCH
... D:3TR,TRR

N:ABY,SIG
0.2 D:E,J-PI,O-HIDTH

1=11 SODIUM A=20,21,22,23

HA-

NA-

HA-

NA-

20

21

22

23

(P,O)

(P,G)

(P.G)

(P.O)

(O.N-tO1)

(G.H+O1)

(a.N)

<O,P+fl')

TH:10-HE-

TN:10-NE-

TN:10-HE-

TH:10-RE-

FH:H-HA-

FNrll-MA-

FH:U-HA-

FH:10-HE-

1$

20

20

21

22

23

23

22

EH-P =

EH-P s

EH-P =

EH =

EH =

n =
,

EH =

EH :

0.45
1.162...

0.38

1.167

6.5
8.5

32.

32.

32.

32.

140.

140.

D:E,J-PI,SPCTF,3(0)

M:ABI,3IG,SIG-0
D.-Sm.MJLT.O-WIDTH
M:SPC,ABY
D:STR

N:SIG
D:Sn,MJLT,B(EL)

N:3PC-DP,ABI
D:E,J-PI,MULT
N:ABI
D:E,J-PI
H:ABI
D:E,J-PI
N:3PC-DP,ABI
D:E,J-PI,NULT

89049

90086

90086

87048

87049

90037

87047

88051'

90038

88054

87060

88053

88055

90037

88055

90039

86035

87049

89050

86038'

87051

87051

86038

NUCLEUS

NA- 23

KG- 23

MG- 24

HG- 25

HG- 26

AL- 26

REACTION

(G.PtQ1)

(G.P)

(G,X*G')

(G,XP)

(P,G)

<P,G)

(P,G)

(G,G)
G,HON
(G,C)
G.MON
(G,N)

(G.ABS)

(G,XP)

(E.E1)

(P,G)

(P.G)

(P,G)

(P.G)

(P,G)

(A,G)

(G,YP)

(E,P)

(G,ABS)

(E,E)

(P.G)

(P,G)

FINAL/TARGET

FN:

FN:

TN:

Z = 12

TN

TN

FN

FN

FN

FN

TN

TN

TN

TN

TN

TN

FN

FN

Z = l 3

TN

TN

10-NE-

10-NE-

10-NE-

11-NA-

11-NA-

12-HG-

12-HG-

12-HG-

12-MG-

11-NA-

11-NA-

li-NA-

11-NA-

11-NA-

10-NE-

11-NA-

12-MG-

12-HG-

12-HG-

22

22

22

ENERGY

EN

EN

EN =

EN =

EN-P =

MAGNESIUM

22

22

24

24

23

24

23

23

23

23

23

20

24

26

25

25

EN-P =

EN-P =

EN =

EN =

EN-N =

EN =

EN =

EN-E =

EN-D -

EN-P =

EN

EN-P =

EN-P =

EN-A =

EN =

EN =

EN =

EN-E =

ALUMINIUM

EN-P =

EN-P =

32.

32.

32.
15.
28.
0.6
1.8 .

ANGLE

140.

0.
. 180. .

A=23,24,25

0.4
1.27 .
0.17
1.29 .

17.
28.
17.
28.
16.
30.
15.
28
15.
28.
80.1
200.5 .
0.309

0.31
0.35 .

11.

0.5 .
1.02
1.417.
0.71
2.25 .

15.
26.
15.
28.

15.
28.
85.

360.

0.31
1.845.
0.31
1.84 .

0.

0.

135.

135.

180.

90.

90.

90.

90.

33.
.. 154. .

A=26,27

55.

55.
.. 90.

I 8UANTITY

M:ABI
.. D:E,J-PI

M:A8I
.. D:E,J-PI

M:3PC-DP,ABI
.. D:E,J-PI,MULT

R:3IG

N:3PC,D3T,ABY,3IG,IN1
.. D:E,J-PI,T

.26

M:SPC,ABY,SIO
.. DlSTR.E.J-PI.G-HIDTH

M:3PC,Sia,BRANCH
.. D:STR,TRR

H:3PC,3IG

H:8PC,SIG,SIG-0,SIG-
.. D.-MULT

M:SIG-O,SIR-V,ABI

R:SIG

R:3IQ

H:SPC,FMF
.. D:E,J-PI

H:ABY
. D:E,J-PI.G-HIDTH
M:ABY

H:SPC,LFT
. . D:E

H:3PC,ABY

H:BRANCH,LFT
.. D:E,J-PI,T

M:SPC,SIG
.. D:E,J-PI,G-WIDTH,STR

M:3IG

M:SPC,3IG,3IG-0,3IG-
. . D.-STR

R:SIG

n-.mr
.. D:CDEN3

M:3PC,RLY
.. D:STR,E,J-PI,G-HIDTII

.. D:STR,HULT,J-PI,T

NUMBER

87051E

87051E

B603BE

90086

r 89051

89052

90040

89055

1 89055

88056

90086

90086

87052

86024

88052

89053

89054

90041

89056

86039

1 86039

90086

88057

8604

86041



- 27 -

NUCLEUSNUCLEUS REACTION

AL- 26 (P,G)

(P.G)

(P.G)

(P.C)

(P.G)

AL- 27 (G.G1)

(G.N)

(G,N)

(G,N*P)

(G,P)

(G,P)

(G,P)

(G.A)

(CABS)

(G.ABS)

(G,F)

(G,F)

(C.XP)

(G.XP)

(E.E'+P)

<E,P)

(E.A)

(P.G)

(P.G)

(P.G)

(P.G)

(P.G)

FINAL/TARGET | ENDlCif I ANGLE

TN:12-MG- 25 EN-P = 1.025 0 .
. . . 9 0 .

TN:12-NG- 25 EN-P = 1.195 0 .
. . . 136.

TN:12-NG- 25 EN = 6 . 5
B.5 . . .

TN:12-KG- 25 EN-P =
0 . 3 7 4 . . .

TN:12-MG- 25 EN-P = 0 . 1 5 0 .
0 . 3 6 . . . 55 .

FN:13-AL- 27 EN = 7 . 6 6 127.
1 0 . 3 7 . . .

FN:13-AL- 26 EN =
19 .5 . . .

FN:13-AL- 26 EN =
3 0 .

FN:12-MG- 25 EN
30.

FNM2-MG- 26 EN ' * 350 . 7 2 .

FN:12-MG- 26 EN =
30.

FN:12-KG- 26 EN = 0 .
3 0 .

FN:11-NA- 23 EN = 0 .
30 .

EN = 3 .
38 . . . .

E N = 1 5 .
28 .

EN = 800.
1800.

EN = 800.
1800 .

BN = 6 0 0 . 7 2 .
1200 .

EN = 1 5 .
28 .

FN:12-NG- 26 EN-E = 7 8 0 . 5 0 . 1
. . . 7 2 . 9

FN:12-MG- 26 EN-E = 1 6 . 5 0 .
3 0 .

FN:11-NA- 23 EN-E = 1 6 . 5 0 .
3 0 .

TN:12-MG- 26 EN-P - 2 .141 0 .
2 . 2 2 . . . 136 .

TN:12-NG- 26 EN-P = 0 . 3 1 5 5 .
1 .84 . . . 9 0 .

TN:12-MG- 26 EN = 0 .
8 . 1 . . .

TN:12-MG- 26 EN-P =
0 . 5 . . .

TN:12-MG- 26 EN-P = 0 . 1 5 0 .
0 . 3 6 . . . 5 5 .

QUANTITY NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER

H T S P C . D S T . S I G
D.STR.S.J-PI.G-WIDTH
MfSPC.DST
D:E
M:SIG
D:STR,MULT,B(EL)

D:TRR
N:SPC,BRANCH
D:E,» "I.T.TRR

M:SPC
D:E,J-PI,G-1(IDTH

D:IRAT
R:SIG,PTON

R:SIG,PTON

M:POL

R:SIG,PTON

M:SIG
D:NULT
M:SIG
D:HULT
K:3IG
D:SRE
R:3IC

N:ABY,SIG

M:SIG

R:SIG

M:SPC,DST,MES,SIG

N:SIG
D:MULT
N:SIG
D:MULT
M:SPC,DST
D:E
M:SPC,DST,BRANCH,LFT
D:E,J-PI
R:E,J-PI ,T ,STR

M:SPC,ABY

M:SPC,BRANCH
D:E,J-PI,T,TRR

e7O53

87054

89050

90042

90043

87055

87O56E

89057

89057

89015

89057

89059

89059

87057

90086

89058

90044

90019

90086

89033

89059

89059

87054

88058

88113

89054

90043

A=27,28,29,30,3t

SI- 0 (P,G) EN-P = 168. 50. M:SPC,DST,SIG
200. ... 150. ...

89038

3 1 - 27 ( P . G )

S I - 28 (G,G)
G.MON

(G.G1)
G.MON

(G,N)

(G.N+P)

(G,P)
G.MON

(G,P)

(G.A)
G.MON

(G,ABS)

(G,XP)

(E.E'tP)

(E.E'tA)

(N,G)

(P,G)

(P.G)

( P , O )

(P.O)

( P , G )

(P,G)

(P.G)

(P,G)

( P , G )

(P,G)

( P , G )

( A . G )

S I - 29 ( G , N « G ' l

(G ,N)

(G,N)
G.MON

(G,P«G')

(G.P)

TN:I3-AL- 26 EN

FN:14-SI- 28

FN-.14-SI- 28

FN:14-SI- 27

FN:13-AL- 26

FN:13-AL- 27

FN:13-AL- 27

FN:12-MG- ?A

FN:13-AL- 27

FN:12-MG- 24

TN:14-SI- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:13-AL- 27

TN:12-MG- 24

FN:14-SI- 28

FN:14-SI- 28

FN:14-3I- 28

FN:13-AL- 28

FN:13-AL- 28

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN-E

EN-E =

EN =

EN-P =

EN

EN-P «

EN-P •

4.139
8.387.

17.
28.
17.
28.

30.

30.
16.8
25.7 .

30.
16.8
25.7 .
15.
28.
15.
28.

183.5

183.6

EN-P =

EN-P =

EN-P =

EN-P =

EN-P =

EN-P =

EN-P =

EN

EN -

EN »

EN

1 0 .
. 1 . 9 1 1

2.073.
14.(26
11.04 .
0,988
0.9(8.
0.992

20.
100.
20.8

0.2
0.36 .
0.5
1.8 .

0.5 .
0.655
1.317.
0.15
0.36 .
5.

35.

26.

2 6 .
9 . 6

1 8 . 8

1 3 5 .

1 3 5 .

EN

EN

0 .
180.

0.
180.
125.

0.
90.
90.

30.
150.

30.
120.

90.
135.

0.
129.

55.
90.

0.
55.

135.

4PI

135.

>:E,J-PI,TRR

:SPC.SI0

86042

89055

:8PC,SIG,SIQ-0,SIO-1 89055
NULT
SIO.PTON 89057

SIO.PTON 89057

SPC,SIO,3IG-0,SIO-1 87058

SIQ.PTON

SPC,SIG,SIO-0,ABI

sia

310

SPC.COINC.FXF
KULT.STK

;SPC,COINC,FMF
HULT.STR
:8PC
:8TS,I ,J-PI ,a-HIDTH
:8PC,D8T,LFT,BRANCH 86043

89057

8705B

90086

90086

86045°

86045

°88048°

:SIG,BRANCH 86044
:8TR,E.J-PI,O-WIDTH
:ABY 86048
:8TR
:8PC,ABY 87049
:8TR
:SPC,310,310-0,DST 88034

SPC,8ia,SIG-0,A-POK 88045

88059

88060

SPC.ABY
E,J-PI,STR,TRB
SPC,DST,310,810-0

N:SPC,ABY

26.

26.

:BRANCH,LFT
«,J-PI ,T
SPC,BRANCH
B,J-PI,T,TRR
:SIQ
:SRE,NULT,T

:SPC-DP,ABI

:8PC-DP,ABI

:SIO

:SPC-DP,ABI

:SPC-DP,ABI

89064

9004 i

'90043

86047

86049

86049

87059

86049

86049
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NUCLEUS RUCTION PINAL/TAICET ENEBGY ANGLE flUANTITY NUMBER NUCLEUS REACTION FINAL/TARGET ENEROY ANQLE QUANTITY

SI- 29 (G,P)

(O.JP)

(o.ita'

(N.O)

<N,a)

SI- 30

P- 29

P- 30

P- 31

(O.NtG1)

(C.N)

(O.2N)

(O.NiP)

(O.P+O')

(Q,P)

(a,P)

(O.2P)

(O.A+Q1)

(O.A)

(O.X-fO*)

PN:13-AL- 28 EX =

F N M 3 - A L - 27 EN =

EN =

T N : 1 4 - 3 1 - 28 EN-N =

TN: 1 4 - 3 1 - 28 EN-N -

FN:M-SI- 29 EN =

F N : 1 4 - S I - 29 EN

F N : 1 4 - 3 1 - 28 EN

FN:13-AL- 28 EN -

PN:13-AL- 29 EN

FN:13-AL- 29 EN =

F H : 1 3 - A 1 - 29 EN =

FN:13-AL- 28 EN

PN:12-HG- 26 EN =

PN:12-MG- 26 W i

20.
60.
20.

2 6 .
0.485
0.806.
0.25

19.0 .

26.

26.

26.

26.

26.

26.
20.
60.
20.
60.

26.

26.

26.

135.

90.
125.

135.

135.

135.

135.

135.

M:SIG
D:MULT
M:SIG
i.mtn
M:3PC-DP,ABI

M:SPC
D:STR,J-PI,G-WIDTH
N:SPC,SIG
D:TOT,STB,E,J-PI

N:SPC-DP,ABI

N:SPC-DP,ABI

N:SPC-DP,ABI

N:SPC-DP,ABI

M:8PC-DP,ABI

M:SPC-DP,ABI

M:SIG
D:HULT
M:3IG
D:MULT

M:SPC-DP,ABI

M:3PC-DP,ABI

N:SPC-DP,AfiI

(P.Q)

(P.G)

(P.G)

(P.G)

(P.G)

TN:14-SI- 28 EN-P = 7.
24.

TN:14-31- 28 EN-P = 20.8

TN.M-SI- EN-P 0.37
2.95 . .

TN:14-SI- 29 EN-P = 2.777

TN:14-31- 29 EN 6.5
8.5

(G.NtG') FN:15- P- 30 EN

(G.NtC) PN:15- P- 30 EN*

(G,N) FN:15- P- 30 EN

( G . N t P t G 1 ) F N : 1 4 - 3 1 - 29 EN*

(G.P+GM PN: 1 4 - 3 1 - 30 EN

32.

30.

32.

32.

32.

30.
130.

30.
120.

0.
105.

0.
90.

140.

140.

140.

90045

90045

86049

86048

87060

86049

86049

86049

86049

86049

86049

90045

90045

86049

86049

'86049

8 1 - 31 (N.O) TH:

1=15

14-81- 30 EH-R =

PHOSPHORUS

0
1 2 .

1
. .

A=29, 30,

. . .

31

M:SIO 90046

SPC,D8T,ABY,SIG B6050
STR.HULT.E.J-PI.T
SPC,3IG,SIG-0,A-POW 88045

3PC,D3T,SIG,SIO-0 90047
STR,SPCTP,TRR,3(0)

SPC.DST
STR.HULT
SIG
STR,mjLT,B(EL)

:ABI
:E,J-PI
.•ABY,g,J-PI,T

ABI
E.J-PI
ABI
E.J-PI

88114

89050

87061E

88061

87061E

87061C

8706IE

P- 31 (G.PtG1)

(G,P)

(G.AtO1)

(0,A)

(0,1+G1)

(G.X+G1)

(P,G)

FN: 14-31- 30 EN

PN:14-SI- 30 EN

PN:13-AL- 27 EN* '

PN:13-AL- 27 EN

EN

EN

TN:14-SI- 30 EN-P

30.

32.

32.

32.

32.

30.
1.94

140.

140.

0.

R:ABY,E,J-PI,T

It: ABI

M:ABI
... D:E,J-PI

M:ABI

II: ABI
... D:E,J-PI

R:ABY,K,J-PI,T

88061

87061E

87061E

87061E

88061

2.11 ... 90.
M:ABY,D3T,NIX,BRANCH 88062

... D:MULT,B(EL),E,J-PI

z=ie SULPHUR A-32,34

3 - 32

S - 34

(G
G

(G
G

(G

(G

(a

(G

(0

(G

(E

(N

(P

(a

(0

,G)
,MON
. 0 ' )
,MON
, N + a ' )

,N)

,N)

,P+G')

.P)

, X * 0 ' )

, E ' )

,G)

,G)

,N+P)

,P)

PN:

PN:

PN:

FN:

FN:

FN:

PN:

PN:

TN:

TN:

PN:

PH:

1 6 -

1 6 -

1 6 -

16-

1 6 -

1 5 -

15-

1 6 -

16-

1 5 -

1 5 -

15-

3 -

3 -

3 -

3 -

3 -

P-

P-

8 -

3 -

P-

P-

P-

32

32

31

31

31

31

31

32

31

31

32

33

EN =

EN =

EN i

EN s

EN =

EN

EN -

EN s

EN-E' «

EN '

EN-P •

EN c

EN «

1 7 .
2 8 .
1 7 .
2 8 .

32.

3 2 .
18.
29.

•iC*
161.
258.

10.
1.26

22.
26.
13.
25.

135.

135.

140.

140.

48.
. . . 139.

140.

140.

140.

118.
. . . 180.

125.

M:

M:
. . . D:

M:

M:

N:

N:

M:

N

M
. . . D:

M
. . . D

X
. . . D

N
. . . D

M
. . . D

SPC,910

SPC,3ia ,3IG-0 ,3IG- l
MULT
3PC-DP,310,ABI

3PC-DP

DST,SIG,SIG-0

3PC-DP,SIG,ABI

8PC-DP

:8PC-DP,ABI,Sla

:3PC,D8T
:8PCTF,8TR,T
:SPC
:STB,E,J-PI,O-WIDTH
:ABI,SIO,8ia-0
:8TR,MULT,O-H1DTH

:ABY,8IO
:T
:ABY,SIO
:T

89055

89065

86051E

8606 IE

88063

86061E

'86O61E

86061E

90048

88048

86035

86052

'86062

CHLORINE A>36,38,38

CL- 35 (G,N)

(P.O)

CL- 36 (11,0)

CL- 38 (N.O)

PN:17-CL- 34 EN
18.

TN:16- 3- 34 EN-P • 0.4
0.7 ..

TN:17-CL- 35 tH-N • 0.1
12.

TN:17-CL- 37 EN-N • 0.1
12.

870S6E
... D:IRAT

0. N:ABY,D8T,Mil,BRANCH 88062
90. ... D:NULT,B(EL),E.J-PI

M:8IQ

M:8I0

90046

90046
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NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE QUANTITY INUMBXB

AR- 40

CA- 0

CA- 40

:=ie

(G.G)
G.POL
(G.G1)

(G.G1)

(A,G)

(A,Q>

FN:1B-AR-

FN:1B-AR-

FN:18-AR-

TN:16- S-

TN:16- S-

40

40

40

36

36

EN =

EN =

EN

EN-A =
t

EN-A =
• •»*»•••

4.7
10.2 ..
8.5
11.8
8.
11.
2.3
3.59 ..
2.35
3.5 ..

90

90
127
90

. 127
55

. 90
0

. 90

86054

88065

88115

M:SPC,ASYM,BRANCH
... D:E,J-PI,B(EL)

N:SPC,1NT,DST
... D:J-PI,G-KIDTH

N:SPC,DST
... D:E,J-PI,G-KIDTH,MULT

N:SPC,ABY,BRANCH 86053
... D:STR,E,J-PI

N:SPC,DST,Lrr 88064
... D:E,J-PI,MULT

POTASSIUM A=37,39,41

X- 37 (P,G)

K- 39 (0,0')

(O.G1)

(O.N-KJ1)

(O.N)

(O.N)

(O.P+G1)

(0,P)

(O.A-tG1)

(0,A)

(o.x+o1)

(P.G)

TN:18-AR-

FN:19- K-

FN:19- K-

FN:19- K-

FN:19- R-

FN:19- R-

FN:18-AR-

FN:18-AR-

FN:17-CL-

FN:17-CL-

TN:18-AR-

36

39

39

38

38

38

38

38

35

35

38

IN-P =

EN =

EN

EN =

EN =

EN -

EN r

EN =

EN' '=
IN

EN ' =

EN-P =

0
3

6
9
6
9

32

20
—
32

32

32
—
32
—
32

32
1

.9

.

.6

.6

.4 ...

...
-
• •..
-

_
• . . .

-

• • •

-

-

-

. . .

.39

0
90

127

140

140

140

140

0

N:3PC,DST,ABY,BRANCH 88066
D:E,J-PI,G-KIDTH

D:E,J-PI,3PCTF
N.-SPC
D:STR,J-PI,O-I<IDTH
N:SPC,ABI
D:E,J-PI

D:IRAT
H:ABI

N:SPC,ABI
D:K,J-PI
M:ABI

N:3PC,ABI
D:E,J-PI
N:ABI

1.98 ...

K- 41 (P,G)

90.

0.
90.

N:SPC,COINC,ABY,SIG
D:E,J-PI

1=20 CALCIUM A-4O,41,42,44,4B

(G.N)

(G.N)
G.NON

(O.G)
a,MOM
(O.N+G*)

FN:20-CA-

FN:20-CA-

40

39

EN =

EN

IN

EN =

26
40
20
39

9
9

32

.604

.86)..
-

55.
. 125.

55.
. 125.

55.

140.

N:DST,SIG,ASYN

N:SPC,SI0,D8T,ASYN

N:SIG
... D:E.J-PI,a-NIDTH

N:SPC-DP,aiG,SI0-0

87037

88067

87O62E

87056E

87O62E

87062E

87O62E

87062E

87062E

87062EN:SPC,ABI
D:E,J-PI
N:SPC,D3T,ABY,LFT 86055
D:I,J-P1

86056

87066

88068

87063

86O59E

CA- 40 (0,N)

(G,N)

(G,P*G')

(a,2P*G')

(G,P)

(G,P)

(G.P)

a, WON

(G,T»O')

(G.l+G1)

(E.E'I

(E.E'tP)

(E.B'+P)

(E.E'+P)

(P.G)

(P,G)

(P,G)

CA- 41 (E,E)

(E,E)

CA- 42 (E.E1)

(P,0)

CA- 44
G.MON
(E.E1)

CA- 48 (G,N)

(0.2N)

(O.N+P)

(G,P)

(G,YP)

(CABS)

FN:20-CA- 39

FN:20-CA- 39

FN:19- K- 39

FN:18-AR- 38

FN:19- R- 39

FN:19- H- 39

FN:19- K-396

FN.18-AR- 37

FN:20-CA- 40

FN:19- K- 39

FN:19- K- 39

FN:19- K- 39

TN:19- K- 39

TN:19- R- 39

TN:19- R- 39

FN: 20-CA- 41

FN:20-CA- 41

FN:20-CA- 42

TN:19- K- 41

FN:20-CA- 44

FN:20-CA- 44

PN:20-CA- 47

FN:20-CA- 46

FN:19- R- 46

FN:19- R- 47

EN

EN

EN

EN

EK

EN

EN

EN

EN

EN-E

EN-E

EN-E

EN-E

EN-P

EN

EN-P

EN-E

EN-E

EN-E

EN

13.
30.
18.
30.

32.

32.
100.
300.
13.
30.
61.

32.

32.
100.
375.
129.

700.

100.

1.3072*
1.595..
9.
10.5 ..
0.3
2.9 ..

175.
320.
85.

190.

62.5
250.
0.6
4.

EN

EN-E

EN

E N ' "

EN

EN

EN

EN

EN

4.
7.

62.5
250.

12.
26.
12.
26.
12.
26.
12.
26.
15.
29.
15.
29.
12.
26.

37.5
156.
140.

140.

45.
135.

90.

140.

140.

Sla,SIG-O,SIG-l,ABI 86059E

SPC,DST,ASYM,SIG 90050

3PC-DP,3IG,Sla-0 B6059E

3PC-DP,3IQ,ABI 86059E

3PC,DST,SIO,SIG-0 86057

Sia,310-0,810-1 86059E

90028

86O59E

SPC-DP,SIG,ABI 86059E

3 PC
T
SPC-DP,SIQ.ABI

115. ... D:NULT,B(EL),E,J-PI

M:SIO

M:SIO

M:SIO
... D:T

M:SIG

90. M:SIG,SIG-0,3IG-l

90. M:SIO
... D:T

H:3IQ

90.
140.
39.9
140.1

76.
83.
55.

90.

52.
155.
180.

35.
115.
65.

120.

35.

M:SIO,RSP

M:SPC,DST,COINC,MES

N:SIO
... D:STFUN

M:SPC-IMP,FMF
... D:SPCTF

M:3PC,DST,SIG
... D:i,J-PI,G-KIDTH

... D:MULT,STR
M:SPC,ABY,BRANCH

... D:Q,STR,E,J-PI,T

M:SPC,Sla,PNF
... D:MULT,ROI

M:3PC,SIO,FMP
... D:MULT

M:SPC,DST,FMF
... D:MULT,B(EL),E,J-PI

M:SI0,AEY

M:SPC,DST
... D:STR,MULT,B(EL)

MlSPC.DST.FKF

86058

88069

88071

89060

87063

88070

90049

88072

90051

89061

86060

86061

89061

87064

87064'

87064

87064

87064

87064

87064

ro
CO
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NUCLEUS

CA- 48

SC- 41

SC- 45

TI- 0

TI- 46

TI- 48

TI- 50

V- 0

V- 47

V- 49

V- 50

V- 51

REACTION

(E.E1)

(N,G)

| FINAL/TARGET

FN:20-CA- 48

TN:20-CA- 47

1=21

(P,G)

(G,N)

(G,N)

TN:20-CA- 40

FN:21-SC- 44

FH:21-SC- 44

1=22

(G,F)

(G.P)

(G.N+P)

(g.E1)

; ; • ; ; ;

(E.E1)

FN:22-TI- 46

FH:22-TI- 48

W . 12-71- 48

FN:22-TI- 50

1=23

(G.X)

(P,G)

(P,G)

(P,G)
P.POL

(G,A)

(E,E'+P|

it,V*P)

TN:22-T1- 46

TN:22-TI- 48

TN:22-TI- 49

FW:21-SC- 47

PN:22-TI- 50

FK:22-TI- 50

PN:22-TI- 50

ENERGY

EN-E =

EN-N =

SCANDIUM

EN-P =

EN =

EN =

riTANIUM

EN

n*

EN

EN-E =

EN-E =

EM-E =

EN-E =

VANADIUM

EN =

EN-P =

EN-P =

EN-P =

EN -

EN =

KK-E =

EN-E '=

100.
375

0.
3

11.
21.

800.

800.
1800

48
40.

20.
220.
40.

70
361.

4500

0
1

1
3

1
3

18

0

26S
410
26S

64
5

•

4
R

5
5

5
25

ANGLE

90.
140

4=41,45

0.
90

k=46,4B

165.

85.
.. 165.

165.

40.
.. 154.

A=47,49

0.
.. 90.

55.

31.
.. 77.

,50

•

,50

53
19.

QUANTITY

M:S1G,RS1'

M:S1G
. D:STR,E,J-PI,G-WIDTH

N:SPC,D3T,SIG,BRANCH
. D:E,J-PI,G-*IDTH

. D:IRAT
M:SIG,SIG-M

. D:IRAT

M:ABY,SIG

M:S1G

R:SPC,STR

M:SPC,D3T,FMF
. D:NULT,B(EL),E,J-PI
R:SPC,STR,HULT,FMF

M:SPC,D8T,SIG,FMP
. D:MJLT,B(EL)

,51

M:NDI3

M:3PC,DST,ABY,MII
.. D:STB,E,JPI,T

NUMBER NUCLEUS

B6058 v" 51

87065

87067

87056

CR- 50

CR- 52

90052

89058

MN- 51

90044

87056E MN~ 53

90053

89062

90053 MN- 55

88073

FE- 0

89063

FE- 54
86063

M:3PC,SIG,SIG-0,SIG-V 90054

M:SPC,SIG,SIG-O,SIG-

M:ABY,SIG,ABI

M:SPC,SPC-1MP
.. D:3PCTF,E,J-PI,RDI

M:SPC,MK3
.. D:SPCTF,RDI

M:M3,SPC,SPC-IKP

1 89064
FE- 56

90055

86062

88116

88122

REACTION

(E.ENP)

(E,E'*P)

(E.E1)

(E.E1)

(P,G)

(P,G)

(P,G)

(P.G)

(P,0)

(P,G)

(G,3N)

(E,E')

(E.E1)

(G,N)

(N,G)

(G,N)

(G,P)

(G,A)

(E,F.'l

(E,P)

FINAL/TARGET

FN:22-TI-

FN:22-TI-

Z=24

FN:24-CR-

FN:24-CR-

Z = 25

TN:24-CR-

TN:24-CR-

TN:24-CR-

TN:24-CR-

TN:24-CR-

TN:24-CR-

PN:25-MN-

Z = 26

FN:26-FE-

FN:26-FE-

FN:26-FE-

FN:25-MN-

TN:26-FE-

FN:26-FE-

FN:25-MN-

FN:24-CR-

FN:26-PE-

FN:25-MN-

50

50

50

52

60

50

50

52

52

52

52

0

0

53

52

54

55

55

52

56

55

ENERGY

EN

EN

:HROMIUM

EN-E =

EN-E =

MANGANESE

EN-P =

EN =

EN-P =

EN-P =

EN r

EN

EN

IRON

EN-E =

EN-E =

EN

EN =

EN =

FN =

EN =

EN =

EN-E =

EN-E =

0.
20.
0.

40.

170.
260.

1.
2.
7.
8.
1.
1.

1.
1.
7.

10.
7.
8.

49.

653.
1650.
960.

1500.

13.

30

5.

12
30

30

40
68
30

7
5 .
7
1
059
513.

388
901.

91
19 .

58 .

771

b .
5

5

5

ANGLE

4=50,52

165.

115.
.. 154. .

*=51,53,55

0.
.. 90. .

0.
.. 90. .

0.
.. 90. .

55.

0.
.. 90. .

A=54,55,56

11.9
.. 53. .

37.5
..

78.

78.

0.

0.

117.
.. 154. .

0.

QUANTITY

R:SPC-IMP,SPCTF,STR

M:3PC
. D:SPCTF,STR

R:SPC

M:SPC,DST,FMF
. . D-.MULT.T

M:SPC,ABY,DST,BRANCH
.. D:STR,E,J-PI

M:SPC,DST
.. D:E,J-PI,T

M:D3T,BRANCH
.. D:E,J-PI

M:SPC,D3T,ABY,INT
.. D:E,J-PI

M:SPC,3IG

M:SPC,DST,ABY,BRANCH
.. D:3TR,g,J-PI,T

.. D:IRAT

,57,58

M:S1G
.. D:MULT

M:SIG

M:SPC
.. DrSTFUN

.. D:IRAT

M:SPC,INT
.. D:E,J-Pt,C-KtDTH

M:3PC
.. D:3TFUN

M:PTOA
.. D:MULT

M:PTOA
.. D:KULT

M:SPC,D3T,FMF
.. D:MULT,E,J-PI

M:PT0A
.. D:MULT

NUMBER

90006

90009

90053

8S074

86064

88075

88076

86065

88077

90056

B7056E

88031

89001

89065

87056E

87068

89065

89059

89059

89066

89059
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NUCLEUS REACTION FINAL/TARGET ENEKGY ANGLE flUAJITITY NUMBER NUCLEUS REACTION FINAL/TARQET ENERQY ANGLE QUANTITY NUMBER

FE- 56 (E,A)

FE- 57 (G,NI

FE- 58 (G,N)

FN:24-CR- 52 EN-E = 3 0 . 5 0.

NI- 0

NI- 58

FN:26-FE- 56 EN = 1 1 . 8 2 .
. . . 1 3 1 . . .

FN:26-FE- 57 EN = 7 8 .
1 3 . 2 5 . . .

*:PTOA
D:HULT

NrSPC.MT
D:STFUN

N:SPC
D:STFUN

89059

89OG5

89065

CO- 0 ( G , F )

CO- 55 <P,G>

(P.O)

(P.G)

CO- 57 (P.G)

(P.O)

(P.G)

CO- 98 (Q.N)

CO- 59 (G.N)

(G,N)

(G.F)

(E.E'tP)

(E.E'tA)

(G.N)

(G ,N )

(G.P)

(G,A)

(E.E 1 )

(E,E'*P)

(E.E'+P)

:=27 COBALT A-55,57,58,59

IN = BOO.
1B00.

TM:2fi-n- 64 KN-P = 1.803 0.
1 .887 . . . 138. .

TM:26-R- 54 EN-P = 4 .
9 .

TN:26-FE- 54 EN-P = 2.35 0.
3 .9 . . . 90. .

TH:26-R- 56 EN-P = 1.248 0.
2 . 0 6 5 . . . 90. .

TN:26-FE- 56 EN-P = 3.76 0.
3.84 . . . 90. .

TN:26-R- 56 EK-P = 1.6 0.
1.64 . . . 137. .

FN:27-00- 5T EN =
26.

FN:27-CO- 58 EH =
22. . . .

FN:27-CO- 58 EN = 13.
25. . . .

EN = 800.
1800.

Z-28 NICKEL A=5B,60,64

EN = 0 . 0 .
70 . . . . 180. .

EN - 0 . 0 .
7 0 . . . . 180. .

FN:28-NI- 57 EN = 78 .
12 .8 . . .

FN:28-NI- 57 EN = 16. 135.
20 . . . .

FN:27-CO- 57 EN = 30 .5 0 .

FN:26-FE- 54 EN = 30 .5 0 .

FH:28-*I- 58 M - E = 39 . 9 3 .
57. . . . 165. .

FN:27-CO- 57 EN = 8 . 10.
25 . . . . 210. .

FN:27-00- 57 EN-E = 7 8 0 . 50 .1
. . . 72 .9 .

N:ABY,SIG

K:SPC,DST
D:E
M:3IG

N:SPC,DST,BRANCH
D:STR,E,J-PI,T

89058

87054

87069

89067

N:SPC,DST,ABY,INT 86065
D:E,J-PI
N:3PC,D9T,SIG,NU 86066
D:E,J-P!,NULT,B(EL),T
N:SPC,DST,SIG,LFT 87070
D:E,J-PI

90057
D:E-AV

B7056E
0MRAT
M:ABY,3IG,SIG-N,ABI 87071E

N.'SIG 90044

M:SPC,DST,SIG,COINC 88078

M:SPC,DST,SIG,COINC 88078

H:SPC,SIG 90058

N:SPC,SIG,SIG-O,SIG-V 90059

89059

89059

87072

88079

N:SPC,DST,MES,SIG 89033

N:PTOA
D:NULT
NrPTOA
D:MULT
H:SPC,DST,P»(F,S1G
D:HULT,STR,B(EL),E
M:SPC

NI- 58 (E.E'tP)

(E.E'tA)

(E,P)

(E.A)

NI- 60 (G,N)

(G.NtP)

(G,X)

(E.E'tP)

(E.E'tA)

NI- 64 (E,E)

FN:27-CO- 57 EN

FN:26-FE- 54 EN

FN:27-CO- 57 EN-E = 30.5

FN:26-FE- 56 EN-E = 30.5

25.
41.
8.

25.

FN:28-NI- 59 EN = 11.5
13.

FN:27-CO- 58 EN =
48.

FN: 4-BE- 7 EN =4500.

FN:27-CO- 59 EN

FN:26-FE- 56 EN

12.
25.
12.
25.

FN:28-NI- 64 EN-E = 147.4
356.

PN:28-NI- 64 EN-E = 147.4
356.

0.
180.

10.
210 .

0 .

0 .

78.

10.
210 .

10.
210 .

29.
56.
29.
56.

N:8PC,DST
. . . D:MULT

M:SPC

HrPTOA
. . . D:NULT

M.PTOA
. . . D:KULT

H:SPC,SIG

. . . D:IRAT
N T A B Y . S I G

M:SPC

M:SPC

H:SPC,DST
. . . D:MULT,E,J-PI

M.SPC.DST
. . . D:MULT.E,J-PI

A=59,61.82,63,64,65

CU- 0 (G,G)
G.NON
(G,G)

(G.BE7)

FN:29-CU- 0 EN

FN:29-CU- 0 EN

EN

= 0.344
1.408...

= 60.
... 662.
=5000.

15.
45.
5.

140.

cu-

cu-

cu-

cu-

59

61

62

63

(G,NA24)

(N,G)

(P,G)

(P,G)

(P.G)

(P,G)

(S32.G)

(P,G)

(P,G)

(G,P)

(G,A)

(G,X)

TN:13-AL-

TN:28-NI-

TN:28-N1-

FN:28-NI-

FN:27-CO-

FN: 4-BE-

27

60

61

62

59

7

EN

EN-N

EN-P

EN-P

EN

EN-P

EN

EN-P

EN

EN

EN

EN

=5000.

= 0 .5
3

= 7 2 .

1.93
2 .45 . . .

= 8 .33
B.91 . . .

= 168.
. . 200 .

= 54 .
. . 77 .4 . . .

1.
4 . . .

1.05
3 .98 . . .

= 30 .5

= 30 .5

=4500.

90
150

0
90

0
90
50

150

90

55

55

0

0

89068

88079

89059

89059

90058

87O56E

90060

88079

88079

88080

88080

M:SIG

M:DST,SIG,FMF

N:ABY

M:ABY

M:SPC,MLTPL,SIQ

M:SPC,DST

H:SPC,DST
D:NULT,8TR,E,J-PI
M:3PC,DST
D:MULT,B(EL)
M:SPC,DST,SIG

M:SPC,SIQ
D:0-KIDTH

N:ABY,SIG
D-9TR.TRR

N:SIG
D:TRS

M:PTOA
D:NULT
N:PTOA
D:WJLT
N:ABY,SIG

87076

89070

89069

89069

86070

88032

88081

88082 '

89038

89071

89072

88083

89059

89059'

90060



IN)
- 37 -

NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER NUCLEUS REACTION | FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER

CU- 63 (G,X)

(E.E 1 )

(E,PI

<E,P)

(E,A)

(T.G)

(P.G)

(P.G)

(A.G)

(LI6.O)

(C12.O)

( 0 1 8 , 0 )

CU- 64 (N,G)

CU- 65 (G,A)

(G.X)

(G.X)

(G,X)

(G,X)

(G.X)

(G,X)

(G,X)

(G.X)

(G,I )

(G,X)

(G,X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

FN:11-NA- 24 EN =4500. M:ABY,SIG

PN:29-CU- 63 EN-E = 70 . 80 . M:SPC,FMF
150. . . . 140. . . . D:E,J-P1,MULT

FN:28-N1- 62 EN = 11 . 30. M:SPC,DST,SIG,SIG-0
28. . . . 140. . . . D:MULT,T,SRE

FN:28-NI- 62 EN-E = 30 .5 0 . MrPTOA
. . . . . . D:MIILT

FN:27-CO- 59 EN-E = 30 .5 0 . M:PT0A
. . . . . . D:MULT

TN:28-NI- 62 EN-P = 1.943 0 . M:SPC,DST,SIG,ABY
3 . 1 7 5 . . . 90 . . . . D:E,J-PI,STR,MULT

TN:28-NI- 62 EN-P = 1.15 55 . M.SPC.DST.ABY,INT
1.7 . . . 90 . . . . D:3TR,E,J-PI

TN:28-NI- 62 EN-P = 1.02 55. M:ABY,SIG
4.42 . . . . . . D:3TE,TRR

TN:27-CO- 59 EN - 22 .5 90 . M:SPC,SIG
77 .4 . . . . . . D:LDEN,Q

TH:26-FE- 57 EN = 2 2 . 5 90 . N:SPC,SIG
77.4 . . . . . . D:LDEN,9

TN:23- V- 51 EN = 22 .5 90. N:SPC,SIG
77 .4 . . . . . . D:LDEN,Q

TN:21-SC- 45 EN = 2 2 . 5 90 . N:SPC,SIG
77 .4 . . . . . . D:LDEN,Q

TN:29-OJ- 63 gN-N = 0 . 5 M:3PC,MLTPL,SIG
3 .

FN:27-CO- 61 EN = 18. N: ABY.SIQ, ABI
2 5 .

FN:29-CU- 60 EN =» M:ABY,SIG,MOIS
4500.

FN:29-CU- 61 EN = M:ABY,3IG,KDIS
4500.

FN:29-CU- 64 EN = M:ABY,Sia,NDIS
4500.

FNM7-CL- 39 EN = M:ABY.SIG.MDIS
4500.

PN:25-MN- 56 EN = i(:ABY,SIG,MDIS
4500.

FN:26-FE- 52 EN = M:ABY.SIG.MDIS
4500.

FN:27-CO- 55 EN = M:ABY.SIG.MDIS
4500.

FN:27-CO- 56 EN = *:ABY,SIO,MDIS
4500.

FN:27-CO- 57 EN = M:ABY.SIG.MDIS
4500.

PN:27-CO- 58 EN = N:ABY,3IG,MDIS
4500.

W:27-CO- 61 EN = M:ABY,SIG,MDIS
4500.

FN:28-NI- 57 EN = M:ABY.SIG.MDIS
4500.

FN:19- R- 43 EN = M:ABY.SIG.MDIS
4500.

FN:17-CL- 38 EM = M:ABY.SIG.MDIS
4500.

Hl:24-C»- 49 EN = M:ABY,3IG,MDIS
4500.

FN:24-CI1- 51 EN = M:ABY,SIG,MDIS
4500.

90060

88084

86069

R9059

89059

86067

86068

89072

87073

87073

87073

87073

86070

90055

89073

89073

89073

89073

89073

89073

89073

89073

83073

89073

89073

89073

89073

B9073

89073

89073

(G.X)

(G.X)

(G.X)

(G.X)

(G,X)

(G,X)

(G.X)

(G.X)

(G.X)

(G,X)

(G.X)

(G.X)

(G.X1

(G,X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G,X)

(G.X)

(G,X)

(G.X)

(G.X)

(O.X)

(G.X)

(G,X)

(G,X)

(G,X)

(E.E1)

[E.E'l

PN:Z5-MN-

FN:1B-AR-

FN:19- K-

FN:21-SC-

FN:21-SC-

FN:21-SC-

FN:23- V-

FN:25-MN-

FN:27-CO-

FN: 4-BE-

FN:11-NA-

FN:21-SC-

FN:25-MN-

FN:21-SC-

FN:17-CL-

FN:21-SC-

FN:11-NA-

FN: 4-BE-

PN:23- V-

FN:21-SC-

FN:25-MN-

FN:27-CO-

FN:25-MN-

FN:27-CO-

FN:21-SC-

FN:11-NA-

FN:19- K-

FN:21-SC-

FN:29-CU-

FN:29-CU-

FN:29-CU-

54

41

42

43

46

48

48

52

62

7

24

44

52

44

34

47

24

7

48

42

52

56

56

58

47

24

42

44

61

65

65

EN

EN

EN

EN

EN
• ••>..
EN

EN

EN

EN

EN

EN

EN

EN

EN'

EN'

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN-E

EN

=
..4500.
=
..4500.
=
..4500.
=
..4500.

..4500.
=
..4500.

..4500.
=

..4500.
=
..4500.

..4500.
=
..4500.
=
..4500.
=
..4500.
=
..4500.
=
..4500.
=
..4500.
=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

=4500.

= 150.
. .. 225.
= 1 .

... 37.

• » t

• • t

34
... 74

34
... 74

M:ABY,SIG,KDIS 89073

M:ABY,SIO,MDIS 89073

M:ABY,SIG,MDIS B9073

M:ABY,SIG,MDIS 89073

M:ABY,SIG,KDIS 89073

MlABY.Sia.MDIS 89073

H:ABY,SI0,MDI3 89073

M:ABY,MDI9,SI0,SIG-M 89073

M:ABY,MDIS,SIG,SIG-M 89073

M:ABY,SIG,MDIS 89073

M:ABY,SIG,MDIS 89073

M:ABY,MDIS,SIG,SIG-0 89073

M:ABY,MDIS,SIG,SIG-0 89073

M:ABY,MDIS,SIG,SIG-M 89073

M:ABY,MDIS,3IG,S1G-M B9073

M:ABY,SIG,MDIS 89073

M:ABY,SIG 90060

M:ABY,SIG 90060

M:KE 90061

M:KE 90061

M:KE 90061

N:KE 90061

M:KE 90061

M:KE 90061

M:RE 90061

M:KE 90061'

M:KE 90061

M:KE 90061

M:KE 90061

M:SPC,DST,FMF 87074
... D:E,G-WIDTH,B(EL),SRE

87075
... D:E,G-HIDTH,B(EL),SRE



- 39 - - 40 -

NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER NUCLEUS REACTION

CU- 65 (E .E 1 )

<E.E'*P

(E.P)

CU- 66 (N,G)

QA- 65

F N : 2 9 - C U - 6 5 EN-E = 7 0 .
1 5 0 .

F N : 2 8 - N I - 64 EN = 1 3 .
1 8 .

F N : 2 B - N I - 64 EN = 1 1 .
2 B .

80.
140.

0.
180.

30.
140.

88084NrSPC.FMF
. . . D:E,J-PI,KULT

H:COINC,NES,SIC,SIG-0 88085

TN:29-CU- 65 EN-N = 0.5
3.

N:SPC,DST,SIG,SIG-0
. . . DrMULT.T.SRE

N:SPC,MLTPL,SIG

86069

B6O7O

Z=30 A=64,66,69

ZN-

ZN-

ZN-

64

66

69

(E,E'»P)

<E,E'*A)

(P,G)

(P.G)

(G,N)

(G.N)

FN:29-CU-

FN:28-NI-

TN:29-CU-

TN:29-CU-

FN:30-Z»-

FN:30-ZN-

63

60

63

63

65

68

EN =

EN -

EN-P =

EN-P =

EN =

EN =

12
25
12
25
6
11
1
3

?•>

.5

.0 .

.3

.2 .

_

10
.. 210

10
.. 210

90

K:SPC 88079

MrSPC 88079

H:SPC,SIG,SIG-O,SIG-1 86071

D:SPCTF
MrSIG,SlG-O,SIG-V 90062

D:E-AV

(P.G)

(P.G)

TN:30-ZN- 64 EN-P =

TN:30-ZN- 64 EN-P =

1.1
2.1
1.3
4.3

55.

N:SPC,RLY,BRANCH
D:STR,E,J-PI
MrSPC,INT
D:K,J-PI,3TR,STFUN

GA- 71 (G,N*P) FN:30-ZN- 69 EN

GE- 70 (E,E)

(E,E)

GE- 72 (G,N)

(E,E)

(E.E)

GE- 74 (E,E)

(E,E)

GE- 76 (G,N)

FN:32-GE- 70 EN-E = 225.

FN:32-GE- 70 EN-E = 225.

25.
FN:32-GE- 71 EN

FN:32-GE- 72 EN-E = 225.

FN:32-GE- 72 EN-E = 225.

FN:32-GE- 74 EN-E = 225.

FN:32-GE- 74 EN-E = 225.

FN:32-GE- 75 EN -
30.

30.
82.
30.
180.

30.
82.
30.
180.

30.
82.
30.
180.

H:SIG
... DrCDENS

... DrCDENS

... D:E-AV
N:SIG

... D:C0ENS

... DrCDENS

N:SIG
... D:CDENS

... DrCDENS

... DrIRAT

90057

90057

1-31 GALLIUM

25.

A-65 ,71

.. Dr I-AV

87077

87056E

Z=32 GERMANIUM

70.

A-70,72,74

.. D:

,76

IRAT

90063

900E4

90057

90063

90064

90063

90064

87056E

SE- 74

(G,A)

(E,E)

(E,E)

(G,N)

(E,E)

SE- 75 (N,G)

3E-

3E-

SE-

SE-

76

78

80

82

(G,N)

(E,E)

IE,!)

(E,E)

(E,E)

(E,E)

(E,E)

(E,E)

(E,E)

(E,E)

(G,N)

(E,E)

(E,E)

BR- 81 (G,G')

(G,N)

Bi- 85 (C,N)

FINAL/TARGET ENERGY ANGLE QUANTITY
__I | I | ,

FN:30-ZN- 72 EN = 18. MrABY.SIG,AB!
25.

FN:32-GE- 76 EN-E = 225. 30. M:3I0
... 82. ... DrCDENS

FN:32-GE- 76 EN-E = 225. 30.
... 1B0. ... DrCDENS

Z=34 SELENIUM A=74 ,75,76,7(1,80,B2

FN:34-SE- 73 EN =
14.5 ... ... DrIRAT

FN:34-SE- 74 EN-E = 225. MrSIO
.. ... DrCDENS

FN:34-SE- 74 EN-E = 225. 20. MrDST.SIG
... 83. ... DrCDENS

TN:34-SE- 74 EN-N = 0.5 MrSIO

FN:34-3E- 75 EN =
25. ... ... D:E-AV

FN:34-SE- 76 EN-E = 225. MrSIO
... ... DrCDENS

FN:34-SE- 76 EN-E = 225. 20.
... 88. ... DrCDIS

FN:34-SE- 76 EN-E = 225. 20. MrDST.SIG
... 83. ... DrCDENS

FN:34-3E- 78 EN-E = 225. MrSlO
... ... DrCDENS

FN:34-SE- 78 EN-E - 225. 20.
... 88. ... DrCDIS

FN:34-SE- 78 EN-E = 225. 20. MrDST.SIG
... 83. ... DrCDENS

FN:34-SE- 80 EN-E = 225. MrSIG
... ... DrCDENS

FN:34-SE- 80 EN-E = 225. 20.
... 88. ... DrCDIS

FN:34-SE- 80 EN-E = 225. 20. MrDST.SIO
... 83. ... DrCDENS

FN:34-3E- Bl EN =
16. ... ... DrIRAT

FN:34-SE- 82 EN-E = 225. MrSIO
... ... DrCDENS

FN:34-SE- 82 EN-E = 225. 20.
... 88. ... DrCDIS

FN:34-3K- 82 EN-E - 225. 20. MrDST.SIG
... 83. ... DrCDENS

Z=35 BROMINE A=81,85

FN:35-BR- 81 EN = 3. 90. MrABY.SPC
4.2 ... ... DrI,J-PI

FN:35-BR- 80 EN =
12. ... ... DrIRAT

FNr37-BR- 84 EN =
20. ... ... DrIBAT

NUMBER

90055

90063

90064

B7056E

87079

88086

B9074

90057

87079

87080

88086

87079

87080

88086

87079

87080

88086

B7056C

87079

87080

88086°

90065

870561

87O5«

l



00

SR-

3R-

se-

SR-

83

86

87

88

(G,N)

(G,N)

(G,N)

(G,N)

(G,N)

(G,N)

(G,N)

FN:38-SR-

FH:38-SR-

FN:38-SR-

FH:38-3R-

Plf:38-SR-

FN:38-SR-

F»:38-SR-

82

85

85

85

84

87

87

EN

EN =

EN =
• • • . . t • •

EN

Bf =

IM

EN -

25.

14.5

25.
11.
18.

25.

16.5
11.
18.

Y-

D:E-AV

D:IRAT

D:E-AV
H:3IG,SIG-N
D: III AT

D:E-AV

D:IRAT
N:3IG,SIG-M
DMRAT

1=39 YTTRIUM A=88,89 ,90

Y- 0 (0,X)

(G.X)

(G,X)

<G,X)

(0.X)

(G.X)

(G.X)

FN:39- Y- 87 EN = 2 7 5 .

FN:39- Y- 88 EN = 2 7 5 .

FN:36-KB- 77 Eli = 2 7 5 .

FN:37-RB- 81 EN = 2 7 5 .

FN:38-3R- 83 ' » " " = 275.

FN:39- Y- 84 EN '= 2 7 5 .

F N : 3 9 - Y- 86 W = 2 7 5 .

(O.N)

Y- 89 (G.N)

(Q.2N)

F»:39- Y- 87 EN =
25.

F»:39- Y- 88 EN
55.

FN:39- Y- 87 EH
2 3 .

M:SIG-O,SIC-N

M:S1G

N:3IG

M:SIG-0

M:SIG

N:3IG

M:SIG-O,SIG-M

D:K-AV

D:IBAT

DrIBAT

NUCLEUS

KR- 83

RB- 85

REACTION

(A,G)

(G,N)

eI HAL/TARGET ENERGY

1=36 KRYPTON

TN:34-SE- 79 EN-A =

Z=37 RUBIDIUM

PN:37-RB- 84 EN

1=38 STRONTIUM

1

11.
17.

12.
25.

ANGLE

4-83

0.
. 90.

*=85

H=83,86

OUANTITY

M:3PC,DST,SIG
... D:E,J-PI

M:SIG,SIG-O,SIG-M
... D:I«AT

,87,88

NUKBKR

86072

B7081E

90057

87056E

90057

90066

90057

87O56E

90066

87O84E

87084E

87084E

87O84E

87OB4F

87O84E

87O84E

90057

87O56E

870S68

NUCLEUS [ REACTION nNAL/TARGET ENERGY [ ANQLg

Y- 89 (G,P) FN:38-SR- 88 EN • 13. 30.
31. ... 140.

(0,1) FN:37-RB- 81 EN *
275.

(G,X) FN:38-3R- 83 EN =
275.

(G,X) FN:39- Y- 88 EN =
275.

(G,X) FN-.36-KR- 77 EN =
275.

(G,X) FN:39- Y- B4 EN =
275.

(G,X) FN:39- Y- 86 EN =
275.

(G.X) FN:39- Y- 87 EN =
275.

(E,P) FN:38-SR- 88 EN = 13. 30.
31. ... 140.

(E,X) FN-.36-KR- 77 EN-E = 275.

(E,X) FN:3B-3R- 83 EN-E' '- 275.

(E,X) FN:39- Y- 87 EN-E = 275.

(E,X) FN:37-RB- 81 EN-E '= 275,

(E,X) FN:39- Y- 84 EN-E = 275.

(E,X) FN:39- Y- 88 EN-E = 275.

(E,X) FN:39- Y- 86 EN-E = 275.

Y- 90 (N,0) TN:39- Y- 89 EN-N = 0.5
3.

(N,G) TN:39- Y- 89 EN-N = 12. 55.
27. ... 125.

Z=40 ZIRCONIUM A=90,97

ZR- 0 (G,N) EN = 12. 4PI
G.MON 17.
(G,2N) EN = 12. 4P1
G.MON 17.
(G,XN) EN = 12. 4PI
G.MON 17.
(G,F) EN = 800.

1B00.
(C,F) EN = 800.

1800.

(G,X) FN:39- Y- B7 EN = 275.

(G,X) FN:40-ZR- 86 EN = 275.

(G,X) PN:40-ZR- 89 EN = 275.

(G,X) FN:39- Y- 86 EN = 275.

(G,X) FN:39- Y- 86 EN =
275.

QUANTITY I NUMBERI

M:DST,310,310-0

M:SI0,SI0-0

M:3IQ

M:SIO

M.-SIO

M:SIG

N:3ia,SIQ-0,SIG-M

M:sia,3ia-o,sia-M

M:D3T,8IO,3IG-0

N.-SIO

M:3IG

M:SIG,SIG-O,Sia-M

M:3IG,SIG'O

H:SIO

M:SIO

M:SIO,SIO-O,SIG-M

M:8PC,MLTPL,3ia

M:3PC,DST,SIG,A3YM
. D:Ml)LT

87082E

89075

89075

89075

89075'

89075

89075

89075

87082E

89075

89075

89075

89075

89075

89075

89075

86070

87083

M:3IG

M:3I0

M:S1G

M:ABY,3IG

M:SIG

M:SIO-0,3IG-M

M:3IG

M:3IG

M:SIG

M:SIG

87089

87089

87089

89058

90044

870B4E

87084E

87084E

87084E

89075
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NUCLEUS REACTION | FINAL/TARGET | INBIQY [ AHCLE |

IB- 0 (0,1) PN:39- Y- 87 EN .
275.

(G,X) FN:40-ZR- 89 EN r
275.

(0,X) FN.-40-ZR- 86 EN =
275.

(E,X) FN:39- Y- 87 EN-E = 275.

(E,I) FN:40-ZR- 89 EN-E = 275.

(E,I) FN:39- Y- 86 EH-E = 275.

(E,X) FN:40-ZR- 86 EN-E = 275.
(N,C) W - N = 0.5

3.

IR- 90 (C.G) FN:40-ZR- 90 EN = 8.1 90.
G.NON 10.5 ...
(0,0) FN:40-ZR- 90 EN = 8 . 1 90.
G.MON.POL 10.5 ...
(G,N) FNMO-ZR- 89 EN «

14.5 ...
(G,N) FN:40-ZR- 89 EN = 21.5

24.5 ...
(Q,N) FN:40-ZR- 89 EN = 21.5

24.5 ...
(G,N) FN:40-ZR- 89 EN = 1 1 .

18. ...
(G.2N) FN:40-ZR- 88 EN = 21.5

24.5 ...
(G.2N) FN:40-ZR- 88 KN = 21.5

24.5 ...
(E.E'tP) FN:39- Y- 89 EN-E - 265.

410. ...
(E.E'tP) FN:39- V- 89 CD = 0.

25.
(E,E'+P) FN:39- Y- 89 EN * 0.

22. ...
(P,G) TN:39- Y- 89 EN-P = 3.7 90.

11.5 ...

ZR- 97 (N,G) TN:40-ZR- 96 EN-N = 0.1

12.

Z-41 NIOBIUM A=91,93,94

NB- 0 (G,X) FH:41-NB- 89 EN = 275.

(G,I) FN:41-NB- 90 EN = 275.

(G,X) FN:41-NB- 92 EN = 275.

(G,X> FN:39- Y- 87 EN = 275.

<G,X) FN:39- 1- 90 EN = 275.

(G,X) FN:40-ZR- 86 EN = 275.

(G.X) FN:40-ZR- 89 EN = 275.

QUANTITY

M:3IQ,3IQ-0,SIG-N

N:Sia

M:SIG

N:3IG,3IG-0 ,SIG-M

N:SIG

M:SIG

N:SIO

N:3PC,NLTPL,SIG

N:3PC,SIG,SIG-0 ,SIG-

N:3IG,ASYM
D:HULT,B(EL)

DMRAT
N:SIG
D:IRAT

D.IBAT.IYR
N:SIG,SIG-N
DrIRAT
M:3IG
DrIRAT

D:IRAT,IYR
N:MES,3PC,3PC-IMP
D:SPCTF,RDI
R:SPC-IMP,SPCTF

N:SPC-INP
D:3PCTF,3TR
K:SIG,SIG-O,SIG-1
D:E,J-PI ,SPCTF

K:SIG

NUMBER|

89075

89075

89075

89075

89075

89075

89075

86070

1 870B7

870B8

87056E

87086E

88087

90066

87086E

88087

88122

90006

90009

87085

90046

N:SIG

M:SIG

M:3IG-M

N:SIG-O,SIG-M

N:S1G-M

N:3IG

M:SIG

87084F

87084E

87084E

87084E

970841

87084E

87084E

| NUCLEUS | REACTION | FINAL/TARGET | ENERGY

NB- 0 (G,X) FN:37-RB- 81 EN = 275.

(G,X) FN:39- Y- 84 EN = 275.

(G,X) FN:39- Y- 86 EN = 275.

NB- 91 (P,G) TN:40-ZR- 90 EN-P = 1.9
5.7

NB- 93 (G,A) FN:39- Y- 89 EN = 18.
25.

(G.BE7) FN:37-RB- 86 EN =5000.

(G.NA24) FN:30-ZN- 69 EN =5000.

(G,F) EN = BOO.
1800.

(G,X) FN:37-RB- 81 EN =
275.

(G,X) FN:39- Y- 67 EN =
275.

(G,X) FN:39- Y- 90 EN =
275.

(G,X) FNM1-NB- 92 EN »
275.

(G,X) FN-.40-ZR- 89 EN =
275.

(G,X) FN:41-NB- 90 EN =
275.

(G,X) FN:39- Y- 86 EN =
275.

(G,X) FN:40-ZR- 86 EN
275.

(G,X) FN:41-NB- 89 EN *
275.

(G,X) FN:39- Y- 84 EN •
275.

(E,X) FN:39- Y- 86 EN-E • 275.

(E,X) FN:41-NB- 92 EN-E > 275.

(E,X) FN:39- Y- 84 EN-E = 275.

(E,X) FN:41-NB- 89 EN-E = 275.

(E,X) FN:39- Y- 90 EN-E = 275.

(E,X) ?N:39- Y- 87 EN-E = 275.

(E,X) FN:41-NB- 90 EN-E = 275.

(E,I) FN:37-RB- 81 EN-E = 275.

(E,X) FN:40-ZR- 86 EN-E = 275.

NB- 94 (N,G) TK:41-NB- 93 EN-N = 0.5
3.

ANGLE gUANTITY | NUMBER |

M:SIO-0 87084E

N:SIG 87084E

M:SIG-O,SIG-H 87084E

M:SIG,310-0,SIG-1 87090

D:3TR,STFUN

N:ABY,SIG-M,ABI 90055

M:ABY 89069

M:ABY 89069'

M:S1G 90044

M:3IG.3IG-0 89075

M:3IG,8IG-0,SI0-M 89075

M:SIG,SIG-M 89075

M:3IG,SIG-M 89075

M-.SIO 89075

N:3IG 89075

N:SIG,3IG-0,SIG-M 89075

M:Sia 89075

M:SIG 89075

N:8IG 89076

N:Sia,SIG-0,SIO-M 89075

M:3IG,SI0-M 89075

M:3I0 'B9675°

N:8IG 89075

K:3IO,SIG-M 89075

M:Sia,SIO-0,3I0-M 89075

M:SIG 89075

K:3ia,SIO-0 89075

11:310 89075

M:SPC,NLTPL,SIQ 86070

ro
CO



- 45 - - 46 -

NUCLEUS I REACTION I FINAL/TARGET I ENERGY I ANGLE I QUANTITY NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE
1

8UANTITY NUMBER

Z=42 NOLIBOKNIIM A=92,94,96,98,100

HO- 0 (0,
G,
(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G,

(G

(G,

(E

(E

(E

G)
HON
0)

X)

X)

X)

X)

X)

X)

X)

X)

X)

X)

X)

iX)

iX)

iX)

iX)

>x)
,X)

,X)

1 X)

.X)

tX)

,X)

,X)

>x)

>x)
,X)

,X)

FN:42-MO-

FN:42-MO-

FN:42-MO-

FN:39- Y-

FN:39- Y-

FN:39- Y-

FN:39- Y-

FN:40-ZR-

FN:40-ZR-

FN:41-NB-

FN:41-NB-

FN:41-NB-

FN:41-NB-

PN:42-NO-

FN:42-MO-

FN:41-NB-

FN:40-ZR-

FN:39- Y-

FN:41-NB-

FN:42-HO-

FN:42-MO-

FN:41-NB-

FN:40-ZR-

FN:39- Y-

FN:42-MO-

FN:41-NB-

FN:41-NB-

FN:41-NB-

FN:40-ZR-

0

0

99

86

87

87

91

86

89

89

90

96

97

90

93

97

89

87

89

90

99

96

86

86

93

90

96

97

89

EN

EN =

EN -

EN =

EN =

EN -

EN =

EN

EN -

EN =

EN =
, . #

EN =

EN =

EN -

EN =

EN =

EN =

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN-E =

EN-E =

EN-E =

0.344
1.408...

60.
662.
150.
275.
15o!
275.

275.
15o!
275.
15o!
275.
15o!
275.
150.
275.
150.
441
i ID. t • •

ISO.
275.
ISO.
275.
150.
275.
150.
275.
150.
275.

275.
150.
225.
150.
225.

275.
150.
225.
150.
225.
150.
225.

275.

275.
150.
225.
150.
225.
150.
225.
275.

150.
225.

15
45
5

140

N:3PC,DST,3IG

H:D3T,SIG,FHF

M:SIG

N:SIG

N:SIG-0

M:SIG-M

M:SIG-M

N:SIG

M:SIG

M:SIG

M:SIG

N.-SIG

H:SIG

H:SIG

N:SIG-H

N:SIG

N:SIG

H:SIG,SIG-O,SIG-N

M:SIG

M:3IG

N:SIG

K:3IG

H:SIG

M:SIG

N:SIG,SIG-M

M:SIG

M:SIG

MlSIG

M:SIG

87091

B9O7U

87OH4F

87084f

87OB11

8708 '.V

8700'it

87O8'.I:

B7O84i

87084c

B7O84r

87O84F

87OC4F

870841)

87O84F

8907!]

89075

89075

89075

8907S

89075

89075

89075

89075

89075

R9O75

89075

89075

89075

MO- 0 (E,X) PN:42-MO- 99 EN-E = 150.
225.

(E,X) FN:39- Y- 87 EN-E = 150.
225.

(E,X) PN:39- Y- 86 EN-E = 275.

(E,X) FN:40-ZR- 86 EN-E = 275.

(E,X) FN:42-MO- 90 EN-E = 150.
225.

| E I ) FN:41-NB- 90 EN-E = 150.
226.

(E,X) FN:42-MO- 93 EN-E = 150.
225.

(E,X) FN:41-NB- 89 EN-E = 275.

MO- 92 (G,N) FN:42-MO- 91 EN =
14.5

(G,N) FN:42-MO- 91 EN = 11.
18.

(E,E) FN:42-MO- 92 EN-E = 100.
380.

(E.E1) FN:42-MO- 92 EN =
5.1

MO- 94 (G,3N) PN:42-MO- 91 EN =
70.

MO- 96 (G,P) FN:41-NB- 95 EN =
30.

MO- 98 (G,P) FN:41-NB- 97 EN =
22.

MO-100 (G,N) FN:42-MO- 99 EN =
55.

M:SIG

M:SIG,SIG-O,SIG-M

M:3IG

M:SIG

M:3I0

M:3IG

M:3IG,SI0-M

M:SIO

D:IRAT
M:3IG,SIG-M
D:IRAT
M:3PC,FMF
D:CDI3
M:3PC,FMF
D:CDIS,CDEN3

D:IRAT

D:IRAT

D:IRAT

D:IRAT

RU-102

RU-104

(C

(N

(N

,P)

,0)

• 0)

FN:43-TC-1O1

TN:44-RU-1O1

TN:44-RU-103

EN =

EN-N =

EN-N =

SB.
0.5
2.2

0.5
2.2

D:IRAT
M:SIG

A=103

B9O75

89075

89075

89075

89076

89075

89075

89075

87056E

90066

90067

90067

87056E

87O56E

87O56E

B7056E

TC- 93 (P,G)

Z = 43

TN

Z = 44

:42-MO-

TECIINETIUM

92 EN-P =

RUTHENIUM

3.
9.

A=93

.102 ,104

M
. D

:3IG-M 87092
:IRAT

87O56E

89076'

89076

RH-103 (G,N) FN:44-RM-102 EN
D:IRAT

87056E
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NUCLEUS | REACTION FINAL/TARGET ENERGY ANGLE QUANTITY

ZM6 PALLADIUM A = 1 0 8 , 1 1 0

PD- 0 (G.ABS)
G.MON

PD-108 (G.N)

PI)-110 (G,N)

( E . E 1 )

0.09

FN:46-PD-107 EN =
55.

FN:46-PD-109 EN =
55 .

FN:46-PD-110 EN-E = 20 . 117.
63 . . . . 141 .

M:SIG
D:TOT

D:IRAT

1=47 SILVER A=107,108,110

AG- 0 (G.G)

(G.F)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(O.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(G.X)

(C.X)

(G.X)

FN:47-AG- 0

FH:43-TC- 95

FN:47-AG-106

FN:45-RH-102

FN:46-PD-100

FN:47-AG-105

FN:47-AG-1O4

FN:43-TC- 95

FN:44-RU-1O3

FN:47-AG-1O3

FN:41-NB- 95

FN:42-MO- 90

FN:44-RU- 97

FN:46-PD-101

FN:41-NB- 92

FN:43-TC- 96

FN:44-RU- 95

FN:45-RH-1O1

FN:45-RH-101

FN:42-MO- 93

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

= 60.
... 662.
= 800.

...1800.
*

...4500.

...4500.

...4500.

...4500.
s

...4500.
s

...4500.

...4500.
=

...4500.
=

...4500.

...4500.

...4500.
=

...4500.
=

...4500.
=

...4500.
=

...4500.
=

...4500.
=

...4500.
=

...4500.
=

. ..4500.

5.
... 140.

M:DST,SIG,FHF

H:SIG

N:ABY,SIG-N,NDIS

M:ABY,SIG-H,MOIS

M:ABY,SIG,MDIS

N:ABY,SIG,NDI3

N:ABY,SIG,MDIS

H:ABY,SIC,MDIS

M:ABY,SIG,KDIS

M:ABY,SIG,MDIS

H:ABY,SIG,NDIS

M:ABY,SIC,NDIS

N:ABY,SIG,KDIS

N:ABY,SIG,NDIS

M:ABY,SIG,MDIS

M:ABY,SIG-M,MDIS

M:ABY,SIG,MDIS

M.ABY.SIG.MDIS

N:ABY,SIG-N,KDIS

M:ABY,3IG,KDIS

M:ABY,SIG-M,NDIS

87056E

87056E
D:IRAT
MrSPC.DST.FMF 89077
D:MULT,B(EL),E,J-PI

89070

90044

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

88088

1 NUCLEUS

AG- 0

AG-107

AG-108

AG-UO

REACTION

(P,G)

(G.N)

(N.G)

(N.G)

FINAL/TARGET

FN:47-AG-106

TN:47-AG-107

TN:47-AG-1O9

ENERGY

EN-P =

EN

EN-N =

EN-N =

72

18

0

n
0

n

-

.004
4

.004
4

ANGLE

90.
. 150.

QUANTITY

N:9PC,DST

. D:IRAT

M:3IG

N:SIG

NUMBER

88032

B7056E

87093

87093

CD-107

CD-110

CD-111

CD-I 16

CD-117

IN- 0

IN- I14

Z=48 CADMIUM A = 1 0 7 , l 1 0 , 1 1 1 , 1 1 6 , 1 1 7

CD- 0 (G.G)

(G.N)

( G . N )
G.MON

(G,N)
G.MON

(G.ABS)
G.MON

( N , G )

( E . E 1 )

( G . G )
G.MON

(G.N)

(N .G)

FN:48-CD- 0 EN = 60. 5 .
662. . . . 140.

EN = 20. 55.
30. . . . 125.

EN = 20. 55.
30. . . . 125.

EN = 20. 55.
39. . . . 125.

EN = 0.122 0.
0 . 1 3 6 . . .

TN:48-CD-1O6 EN-N = 0.5

FN:4B-CD-110 EN-E = 70. '
440.

FN:48-CD-111 EN 1.33

FNMR-CD-115 EN =
22.

T N M 8 - C D - 1 1 6 EN-N = 0 . 4
2 . 0 . . .

M:SIG
D:TOT

M:SIO

M:FMF
D:CDENS,B(EL)

M:9IG,SIG-M

DlIRAT

N:SIG

A = 1 1 3 , 1 1 4 , 1 1 5

( G , F )

( G . N )

( G , N )

( G . G 1 )

( G . G 1 )

(G .N)

(P .G)

EN

F N : 4 9 - I N - 1 1 2 EN

F N : 4 9 - I N - 1 1 3 EN

F N : 4 9 - I N - 1 1 5 EN

F N : 4 9 - I N - 1 1 5 EN

F N : 4 9 - I N - 1 1 4 EN

= 800.
. .1800.

30.

25 .

5.
11.
0.2
1.5

16.
TN:48-CD-114 EN-P = 4 .

M:DST,SIG,FMF 89070

M:DST,SIG,ASYM 87066

H:SPC,D3T,3I0,SIG-V 87096

M:SPC,SIG,DST,ASYM 88068

87096

89074

90068

87094

87056E

86073E

M:3IG

D:1RAT

D:E-AV

M:S1G

M:SPC,SIG-M,ABI

D:IRAT
M:SIG-M

90044

87056E

90057

86074

88089

87056E

87069

CO
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NUCLEUS

SN- 0

SN-112

SN-113

SN-114

SN-115

SN-116

SN-117

SN-11B

REACTION FINAL/TARGET ENERGY

Z=50 TIN

(C,G)
G.NON
(G,G)
C.MON
(G,G)

(N.G)

(O,N)

(G.2N)

(G.NtP)

(G,P)

(G,P)

(G.I)

(N,G)

(C,N)

(G,X)

(A,G)

<N,G)

<G,N*P)

(O.P)

<G,X)

(E.E1)

(E,E'«N)

(N,G)

(N,G)

(G,N«P)

(G,P)

(G,P)

FN:50-SN- 0

PN:50-SN- 0

PN:50-SN- 0

FN:50-SN-lll

FN:5O-SN-11O

FNM9-IN-110

FH:49-IN-111

FN:49-IN-111

TN:50-SN-112

FN:50-SN-113

TH:48-CD-110

TN:50-SN-114

FN:49-IN-114

FN:49-IN-115

FN:50-SN-116

FN:50-SN-U5

TN:5O-SN-115

TN:50-SN-116

FN:49-IN-116

PN:49-IN-117

PN:49-IN-117

EN

EN

EN

EN-N =

EN

EN

EN

EN

EN =

EN =

EN-N =

EN

EN

EN-A =

EN-N =

EN =

EN =

EN =

EN-E =

EN =

EN-N =

EN-N =

EN

EN

EN

ANGLE

A=112-125

0.344
1.408.
0.272
0.662.

60.
662.
20.

450.

4500.

4500.

4500.

22.

4500.

4500.

20.
450.

4500.

4500.
24.

20.
450.

4500.

4500.

4500.
360.

10.
20.
20.

450.

20.
450.

4500.

22

4500.

15.
. 45. .

10.5
. 59. .

5.
. 140. .

41.5
154
55.

.. 71.2 .

QUANTITY

N:SPC,DST,SIG

M:DST,SIG

M:DST,SIG,FMF

M:SIG
. D:STFUN

H:SIG

H:SIG

N:SIG-0,SIG-M

. D:IRAT
M:SIG

H:ABY,SIG,MDIS

H:SIG
.. D:STFUN

M:SIG-M

M:ABY,SIG,KDIS

H:SPC,1SY,COINC
.. D'MULT E J-PI

N:SIG
.. D'STPUN

M:SIG-M

H:SIG-M

M'.ABY,SIG,KD1S

M:SPC,DST,FNF

M:COINC,SIG
.. D:STR,HULT

M:SIG
.. D:STPUN

H:S1G
.. DrSTPUN

M:SIG-M

.. D:IRAT
M:SIG-O,S1G-M

NUMBED

87091

87097

89070

89079

89078

89078

89078

87056E

89078

88090

89079

89078

88090

88091

89079

89078

89078

68090

86075

90069

89079

89079

B9O7B

87056

89078

E

NUCLEUS

SN- i ia

SN-119

SN-120

SN-121

3N-122

SN-123

SN-124

SN-12S

REACTION

(G,X)

<G,X)

(G.NtP)

(G,P)

(G,2P)

(G,X)

FINAL/TARGET

FN:11-N'.- 24

FN: 4-BE- 7

FN:49-1N-117

FN:49-IN-l 18

FN:48-CD-117

(N,G) TN:50-SN-118

(G,G) FN:5O-SN-12O
G.MON.POI
(G,N)

(G,N*P)

(G,P)

(G,P)

(G,2P)

(G,X)

(G,X)

(N,G)

(N,G)

(G,X)

(N,G)

(G,N)

(0,N)

(G,X)

(G,X)

(N,G)

FN:50-SN-119

FN:49-IN-118

FN:49-]N-119

FN:49-]N-119

FN:48-CD-118

FN:11-NA- 24

TN:50-SN-119

TN:50-SN-120

TN:50-SN-122

FN:50-SN-123

FN:5O-SN-123

FN:11-NA- 24

TN:5O-SN-121

ENERGY

EN

EN

EN

EN

EN

EN

EN-N

EN

EN

EN

EN

EN

EN

EN

EN

EN-N

EN-N

EN

EN-N

EN

EN

EN

EN'"

EN-N

=4500.

=4500.

= 20.
.. 450.

=
4500

4500

4500
= 20.
.. 450.

7.3
9 3 .

4500

17 5 .

.4500.

..4500.

..4500.
=4500.

= 20.
.. 450.

= 20.
.. 450.

..4500.

= 20.
.. 450.

. . 1 9 .

..4500.

..4500.
=4500.

= 20.
.. 450.

ANGLE QUANTITY

M:ABY,SIG

M:ABY,SIG

M:SIG
. D:STFUN

M:SIO-0,SI0-H

M:SIG-H

H:9IG-M

M:ABY,SIG,MDIS

M:SIG
.. D:STKUN

M:SIG,ASYM
D'MULT B(EL)
M:3IG-H

M'.SIG-M

D"I RAT
N:SIG

M:SIG

M:ABY,Sia,KDIS

M:ABY,3ia

M.-3IO
.. D:3TFUN

N:SIG
.. D-STFUN

M:ABY,SI0,MDI3

M:SIO
. . D-.STFUN

.. D:IRAT
M:SIG-O,SIG-H

H:ABY,SIG,MDIS

N:ABY,3IG

M:3ia
.. D:STFUN

NUMBER

90060

90060

89079

89078

89078

89078

88090

89079

89080

89078

89078

87056E

89078

89078

88090

90060

89079

89079

88090

89079

87056E

89078

88090

90060

89079



- 51 - - 52 -

("NUCLEUS I REACTION I FINAL/TARGET I ENERGY ANGLE 8UANTITY [

1=51 A=l13.121

SB- 0

SB-113

SB-121

(G,N)

(P.G)

(G,N)

TN:50-SN-112

FN.51-SB-120

EN

EN-P

EN

. . 25.

- 4.
9.

. . . D:E-AV

' M:SIG

1 4 . 5 . . . . . . D:IRAT

1=52 TELLURIUM A-12O.1Z1

TE-120 (G.N)

TE-121 (N,G)

FN:52-TE-119 EN
30.

TN:52-TE-12O EN-N = 0 . 5

. . . DMBAT

M:SIG

1=53 IODINE A=127

1-127 (G.N)
G,NON

(G,N)
G.MON

(G,2N)
C.MON

(G.2N)

(C,XN)
G.MON

(G.XN)

FN:53-

FN:53-

FN:53-

FN:53-

1-126

1-126

1-125

1-125

EN

EN

EN =

EN

EN =

EN =

9.72

12 .
17. . . .
12 .
17.
8.

23. . . .
12.
17.
8 .

2 3 .

4PI

4PI

4PI

4PI

4PI

N:SPC,INT
. . . D:E,J-PI

M:SIG

M:3IO

M:SIG

N:SIG

M:SIG

t=S4 XENON A=124,136

XE-124 (G,N) F N : 5 4 - I E - 1 2 3 EN

(G.N+X) FN-.53- 1 - 1 2 3 EN

XE-136 (G,N) FN:54-XE-135 EN

= 22.
25.

= 2 2 .
25.

. . 22.

M:SIG

K:SPC-DP,SIG

D:IRAT

Z=56 BARIUM A=138

8A- 0 (G,G)
G.NON

BA-13B (G,N)

FN:56-BA- 0 EN = 4 . 5 1 3 5 .
9 .

FN:56-BA-137 EN
1 5 . 3 . . .

M:SIG,ABS
D:TOT

NUMBER

90057

87069

87056E

870S6E

89074

86103

'87089'

87089

89081

87089

89081

86076

86076

87056E

86077

B7056E

CE- 0

CE-138

CE-140

(G,G)
G.MON

(G,N)

(G,G)
G.POL

(G,N)

(G.3N)

(E.E 1 )

(N,G)

FN:58-CE- 0 EN 4.5

10.

6.7
8.7

CE-142 (N,G

FN:58-CE-137 EN

FN:58-CE-14O EN

KN:58-CE-139 EN =
20.

FN:58-CE-137 EN =
3 0 .

FN:58-CE-140 EN-E = 1 0 0 .
3 7 0 .

TN:58-CE-139 EN-N = 0 . 5
2 . 2

TN:58-CE-141 EN-N = 0 . 5
2 . 2

135.

90.

40.
... 155.

M:SI0,ABS
D:TOT

.. D:IRAT

M:SIG,ASYM
. . D:HULT,B(EL)

.. D:IRAT

.. D:IRAT
H:SPC,SI0

.. D:MULT
M:3IG

M:SIG

PRASEODYMIUM D , 1 4 1 , 1 4 3

PR-140

PH-141

PR-142

(G

(G
G

(G
G

(G
0

(N

,N)

,N)
,NON
,2N)
,M0N
,XN)
,HON

,G)

FN:59-PR-139

FN:59-PR-14O

F N : 5 9 - P R 1 3 9

TN:59-PR-141

EN =

EN =

EN =

EN =

EN-N =

25.

1 2 .
17 .
12 .
17 .
1 2 .
17

0 . 0 1

4PI

4PI

4PI

126 .

. . . D:E-AV

MtSlG

M:SIO

X:3I0

M:SPC,SIG
0.8

A=142.144,146,147,148,150

ND- 0 (G,P)

ND-142 (G.G1)

(G,N)

EN = 800.
1800.

M:S1Q

FN:60-ND-142 EN

FN:60-ND-141 EN =
55 .

FN:60-ND-142 EN-E = 112 .
4 5 0 .

100 . H:3PC,DST,BRANCH
4 . 1 . . . 150 . . . . D:E,G-WIDTH,MULT

NUCLEUS

LA-140

REACTION

(N,G)

FINAL/TARGET

-57

TN:57-LA-139

58 (

ENERGY

.ANTHANUM

EN-N =

;ERIUM

0 .
.1.

5

ANGLE

1=140

1=138,140,

1

M

142

QUANTITY

: 3 P C , M L T P L , S I 0

NUMBER

86070

88077

87056E

86078

87056E

87056E

88092

89076

89076

90057

87089

87089

87089

86079

. . . D:IRAT
36. NlFMF
83. . . . D:CDENS,E,MULT,B(EL)

90044

90070

87056E

89082

CO
CO



- 53 - - 54 -

NUCLEUS REACTION FINAL/TARGET ENERGY
1 1 1

HD-M4 (G,3N)

ND-146 (G.G 1 )

ND-147 (N,G)

ND-14B (G.G1)

ND-150 (G,GP)

(G.G1)

FN:60-ND-141 EN =
70.

FN:60-ND-146 EN 100.
4.1 ... 150.

TN:60-ND-146 EN-N = 0.1
12.

FN:60-ND-148 EN

FN:6O-ND-15O EN

PN:60-ND-150 EN

100.
4.1 ... 150.

90.

100.
4.1 ... 150.

QUANTITY "1 NIIM«>fl» •

D:IRAT

M:SPC,DST, BRANCH 9007(1
D:E,G-WIDTH,MULT

N:SIG 90046

M:SPC,DST,BRANCH 90070

D:E,G-WIDTH,KULT

M:SPC,SIG,ASYM 89083

M:SPC,DST,BRANCH 90070
D:E,G-KIDTH,MM.T

Z=62 SAMARIUM A=I48,150,152,154

SM- 0 (G,F)

SM-148 (G.G1)

SM-150 (G.G1)

(G.G1)

SM-152 (G,G')

(G.G1)

(E.E'I

SM-154 (G,G')

(G.G1)

(G.ABS)

(E.E'l

EU- 0 (N,G)

EU-152 (N,G)

(N,G)

EU-154 (N,G)

EN = BOO.
1800.

PN-.62-SM-148 EN = 2.5 127.
4.5 ...

FN:62-SM-148 EN = 4.6 127.

PN:62-SM-150 EN = 2.5 127.
4.5 ...

FN:62-SM-150 EN = 4.6 127.

FN:62-SM-152 EN = 2.5 127.
4.5 ...

FN:62-SM-152 EN = 4.6 127.

FN:62-SM-152 EN-E = 80. 45.
300. ... 107.

FN:62-SM-154 EN = 2.5 127.
4.5 ...

FN:62-SM-154 EN = 4.6 127.

EN = 8.
20.

FN:62-SM-I54 EN-E = 27. 165.

Z=63 EUROPIUM AM52 .154

EN-N = 0 . 1
2 .

TN:63-EU-151 EN-N = 0 . 5
2 . 2 . . .

TN:63-EU-151 EN-N = 0 . 1
2 .

TN:63-EU-153 EN-N = 0 . 1
2 .

M:SIG

M:SPC,SIG
. . . D:IYR

M:SIG

M:SIG

9004 4

R:SPC,MULT

M:SPC
D:STR,MULT

R:SPC,KULT

M:3PC
D:STR,NULT

R:SPC,HULT

M:3PC
D:STB,MULT
N:SPC,FMF,
D'CDENS

R:SPC,MULT

M:3PC
D:STR,MULT
R:SIG

R:SPC

,STR

,DEF

,STR

,DEF

,STR

,DEF
SIG,SIG-n

,STR

,DEF

90053

90071

9OU53

90071

10053

90071

8809:'

9OOG2

9007 1

90086

9005.1

90072

88094

90072

90072

NUCLEUS

Z = 64

REACTION FINAL/TARGET ENERGY

GADOLINIUM

ANGLE

1 = 1 5 3 , 1 5 4 , 55

QUANTITY

, 1 5 6 , 1 5 7 , 1 5 8 159 160

NUMBER

161

GD- 0

GD-153

GD-154

GD-155

QD-156

GD-157

GD-158

CD-159

GD-160

GD-161

(N,

(N,

(N,

(E,

(N,

(N,

(N,

(0,

(G

(E,

(N

(N

(N

(G

(N

(N

(N

(G

(N

(N

G)

G)

G)

I')

,G)

G)

G)

G 1 )

,G' )

, E ' )

,G)

,G)

,G)

, G ' )

,G)

• G )

. ' ' • )

,G' )

,G)

,G)

TN:64-GD-152

TN:64-GD-152

FN:64-GD-154

PN:64-OD-154

TN:64-GD-153

TN:64-GD-154

TN:64-GD-154

FN:64-GD-156

FN:64-GD-156

FN:64-GD-156

TN:64-GD-155

TN:64-GD-155

TN:64-GD-156

FN:64-GD-158

TN:61-GD-157

TN:64-(;D-I57

TN:64-GI)-l5R

FN:64-GD-l60

TN:64-GD-l60

TN:64-GD-160

EN-N =

EN-N =

EN-N =

EN-E =

EN-E =

EN-N =

EN-N =

EN-N =

EN =

EN

EN-E =

EN-N =

EN-N =

EN-N =

EN =

EN-N =

EN-N =

EN-N =

EN =

EN-N *

EN-N =

0 . 5
3 .

0 . 0 1 2
2 . 4 1 1 . . .
0 . 5

7 8 .
3 8 0 .

2 5 .
4 8 .

0 . 0 0 3
0 . 5 . . .

0 . 4 9
2 . 7 6 . . .
0 . 0 0 3
0 . 5 . . .

2 . 8
3 . 4 . . .
3 . 5
4 1

2 4 . 6
56.

0 . 5
3 .
0 . 0 0 3
0 . 5

0 . 5
3

3 . 5
4 . 1 . . .
0 . 5
3 .
0 . 0 0 3
0 . 5

0 . 5
3

3 . 5
4 .1 . . .

0 . 5
3 .
0 . 4 6

20
73

117
165

0
150

90
127
165

90
127

90
127

H:SPC,MLTPL,SIG

M:SIG
D:STR,LDEN,G-WIDTH
M:SIG

86070

87098

M:SPC,SIQ,SIG-O,SIG-V 86080
D:TRDEN
M:SPC,SIO,FMP 89084
D:MULT,B(EL),E,J-PI
M:SIQ,BRANCH B8095
D:TRR

M:3IG
D:STR,LDEN,G-VIDTH
M:3I0,BRANCH
D:TRR

M:SIG, BRANCH
D:TRR

M:SPC,HLTPI.,SIG

M:SPC,DST,INT
D:E,J-P1,B(EL)
M:SPC,MLTPL,SIG

M:SIG, BRANCH
D:TRR

M:SPC,MLTPL,S1G

M:SPC,DST,INT
D:E,J -PI ,B(EL)

M:SPC,MLTPL,SIO

M:SPC,SIQ

TERBIUM A=159,160

87098

88095

M:SPC,SIG B6081
D:MULT,B(EL),G-KIDTII
M:SPC,DST,INT 89085
D:E,J-PI,B(EL)
M:SPC,SIO,FMF 86081
D:B(EL),MULT
M:SPC,MLTPL,SIG 86070

88095

86070

89085

86070

88095

86070

89085

86070

88096

TB-159 (G,N)
G.MON

FN:65-TB-158 EN 7.
11.4

40. M:SPC,DST,SIG,SIG-0
150. ... D:MULT,INTCFC

86082



- 55 -

NUCLEUS REACTION FINAL/TARGET ENERGY QUANTITY IRER]NUMRER

TB-159

TB-160

(P,G)

( N , G )

TN:64-GD-158 EN-P = 168. 50.
200. . . . 150.

T N : 6 5 - T B - 1 5 9 EN-N 0.5
3.

(N ,G) T N : 6 5 - T B - 1 5 9 EN-N = 0 . 0 1
0 . 8

125.

M:SPC,DST,3IG

M:SPC,MLTPL,S1G

H:SPC,SIG

890.1P

86070

86079

Z-66 DYSPROSIUM A= 156,157,160,161,162,163,164,165

DY- 0

DY-156

DY-157

DY-160

DY-161

DY-162

DY-163

DY-164

EN-N = 0.016
0 . 4 6 . . .

(N ,G)

(AR40.C) TN:48-CD-116 EN = 90.

(N,G) TN:66-DY-156 EN-N = 0 .5

N:SIG

90 .

(N,G)

( G . G 1 )

(N ,G)

( N , C )

( G . G 1 )

( G . G 1 )

( E . E ' I

( E . E 1 )

( E , E ' )

( N , G )

( N , G )

FN:66-DY-160

TN:66-DY-160

PN:66-DY-162

TN:66-DY-161

EN

EN-N

4.1
100.
ISO.

EN

EN-N

TN:66-DY-162 EN-N =

FN:66-DY-164

PN:66-DY-164

FN:66-DY-164

FN:66-DY-164

FN:66-OY-164

TN:66-DY-163

EN

EN

0.016
0.46 .

4 . 1 .
0.016
0.46 .

0.016
0.46 .

4 .1
2 .

EN-E

EN-E

EN-E

EN-N

TN:66-DY-164 EN-N =

24.3
139.3 .

20.
220.

24.

0.016
0 . 4 6 .

0 .01G
0 . 4 6 .

100.
150.

100.
150.

154.
165.
85.

165.
165.

A=166

HO-166 (N ,G) TN:67-HO-165 EN-N = 0.01
0 .8

125. M:SPC,SIG

88098

M:3PC,SIG
D:MULT

N:SIG

M:SPC,DST
D:E,J-PI,B(EL)

N:3IG

N:SPC,DST
D:E,J-PI,B(gL)
M:SIG

N:SIG

M:SPC,DST
D:g,J-PI,B(EL)
R:SPC

M:3PC,DST,SI0,FMF
D:B(EL)
M:SPC(D3T,FIIF
D:MULT,B(EL),E,J-PI
R:SPC,F»IF

M:SIG

M:SIG

890B6

89074

88097

8B098

88097

88098

88098

88097

90053

87099

89062

90053

88098

88098

86079

NUCLEUS REACTION FINAL/TARGET ENERGY

Z=68 ERBIUM

1 ANGLE

A=163,167, 168,

QUANTITY

170

NUMBER

- 56 -

TAN

A=16

ER- 0 (G.ABS) EN = 0 . 1 2 2 0 . M:SIG
G.HON 0 . 1 3 6 . . . . . . D:TOT

ER-163 (N,G) T N : 6 8 - E R - 1 6 2 EN-N = 0 . 5 M:SIG

ER-167 ( G , C ) F N : 6 8 - E R - 1 6 7 EN =
6 . 5 . . . . . . DrIRAT

(G ,0 ' ) FN.-69-ER-167 EH = 4. M:SIG,SIG-M
12.

ER-168 (G,N) FN:68-ER-167 EN =
12. . . . . . . D:IRAT

(E.E ' l FN:68-ER-168 EN-E = 25. 165. R:SPC,FJKF

ER-170 (G,A) FN:66-DY-166 EN = 1 8 . M:ABY.SIG.ABI
2 5 .

Z = 69 THULIUM

FN:69-TM-168 EN =

Z=70 YTTERBIUM

TN:70-YB-168 EN-N =

Z = 71 LUTETIUM

EN-N =

Z=72 HAFNIUM

HF-179 ( G . G ' l F N : 7 2 - H F - 1 7 9 EN =
6 . . . . . . . D:IRAT

( G , C ) FN: 7 2 - H F - 1 7 9 EN = 4 . M:S IG,S IG-M
12.

HF-180 (G ,N) FN: 7 2 - I I F - 1 7 9 EN =

1 1 . . . . . . . D:IRAT

Z=73 TANTALUM A = 1 8 0 , 1 8 1 , 1 8 2

TA- 0 (G,F) EN = 8 0 0 . M:SIG

1 8 0 0 .

89074

B7056E

89087

87056E

90053

90055

TM-169

YB-169

LU- 0

(G,N)
G,MON

(N,G)

(N,G)

FN:

Z=70

TN:

Z = 71

Z = 72

THULIUM

69-TM-168 EN =

YTTERBIUM

70-YB-168 EN-N =

LUTETIUM

EN-N =

HAFNIUM

8.

0.

0.

n

999

5

01

8

A=169

A=169

A=ECTECTB

125.

A=179,180

M:
... D:

M:

.CMECI

M:

SPC

SIG

SPC.SIG

86083

89074

86079

87056E

89087

87056F-

90044

CO

en



CO
- 57 - - 58 -

NUCLEUS REACTION

TA-180

TA-181

TA-1B2

W-181

(G.G1)

(G,N)

(G,G)
G.HON
(G,G)
G.NON
(G.G1)

(G.G1)

(G,N)

(G,3N)

(G,P)

(G,A)

(G,BE7)

(O.NA24)

(E.E'tP)

(N,G)

(N.G)

W- 0 (G,G)
G.HON
(G,G)

(N.G)

(N,G)

(N ,G)

W-1B2 (G,N)

(G,N)

W-183 (G.G1)

(G.G1)

FINAL/TARGET ENERGY ANGLE QUANTITY
I I I

PN:73-TA-18O EN = M:ABI
6.

PN:73-TA-180 EN = 6. N:SPC,ABI

FN:73-TA-179 EN =
25. . . . . . . D:E-AV

FN.-73-TA-181 EN = 0.344 15. H:SPC,DST,SIG
1 . 4 0 8 . . . 45 . . . .

FN:73-TA-181 EN = B. 6 2 . H:SPC,DST,SIG
18. . . . 137. . . . D:MULT

FN.-73-TA-18] EN = 2 . 8 90. M:SPC,ABY,SIG
4.

PN:73-TA-181 EN = 3 . 90 . M:3PC-DP,ABY
5.5 . . .

PN:73-M-180 EN =
30. . . . . . . DMRAT

PN:73-TA-178 EN = 2 4 .
3 2 . . . . . . . DMRAT

FN:72-HF-180 EN =
23. . . . . . . D:IRAT

PN:71-LU-177 EN = 18. H:ABY.SIG,ABI
25.

FN:69-TM-174 EN =5000. M:ABY

FN:62-SH-157 EN =5000. M:ABY

FN:72-HF-180 EN-E = 780. 50 .1 M:SPC,DST,MES,SIG
. . . 72 .9 . . .

TN:73-TA-181 EN-N = 0 . 5 N:SPC,MLTPL,3IG
3 .

TN:73-TA-181 EN-N = 0 .01 125. M:SPC,3IG
0.8 . . .

1=74 TUNGSTEN A=181,182,1B3,184,185,187

PN:74- W- 0 EN = 0.344 15. M:SIG
1.408... 45. ...

FN:74- W- 0 EN = 60. 5. M:DST,SIG,FMF
662. ... 140. ...

EN-N = 0.5 M:SPC,MLTPL,SIG
3.

EN-N = 0.005 M:SIG
0.4 ...

FN.-74- W-181 EN-E = 960. 37.5 M.SIG
1500.

TN:74- W-180 EN-N = 0.005 M:SIG
0.4 ...

FN:74- W-181 EN =
12. ... ... D:IRAT

FN:74- W-181 EN =
25. ... ... D.E-AV

FN:74- W-183 EN =
6. ... ... D:IRAT

FN:74- W-183 EN = 4. N:SIG,SIG-H
12.

NUMBER

88112

90073

90057

87091

89088

871 OOF,

90074

87O56E

870S6E

87O56E

90055

89069

89069

89033

66070

86079

87076

89070

86070

86084

89001

86084

87O56E

90057

87056E

89087

NUCLEUS

W-183

W-1B4

W-185

W- 187

HF- 0

KE-185

OS-18H

OS-190

OS-1^2

Yt- 0

REACTION

(N,G)

(N,G)

(G,N)

(N,G)

(N,G)

(N,G)

(N,G)

(N.G)

(N,G)

(N,G)

(O,N)

( E . E 1 )

( E . E ' l

( E . E 1 )

( E . E ' l

( E . E 1 )

(G,G)

(G.ABS)
G,MON

IN.G)

FINAL/TAI10ET

TN:74- W-182

TN:74- W-182

FN:74- W-183

TN:74- W-183

TN:74- W-183

TN:74- W-184

TO:74- W-186

T N : 7 4 - W-186

TN:74- W-186

= 75

FN:75-RE-184

= 76

FN:76-OS-188

FN:76-OS-188

FN:76-OS-19C

PN:76-OS-190

FN:76-OS-192

FN:76-OS-192

= 78

FN:78-PT- C

ENERGY

EN-N =

EN-N =

EN

EN-N =

EN-N =

EN-N =

EN-N =

EN-N =

EN-N =

RHENIUM

EN-N =

EN-N =

EN =

OSMIUM

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

EN-E =

PLATINUM

EN

EN =

EN-N =

0.
3.
0
0

m
0
3
0
0

0

n
0
3
0
0
0
0

0
3
0
1

10

200
500
200
500

200
500
200
500

200
500
200
500

60
662

0
0
0

5

005
4 .

6

005
4 .

002
024.

5

005
4
002
024.

5
0
003
9 .

.122

.136.

.5
.0

ANGLE

•

•

A=185

A = 1 8 8 , 1 9 0 ,

3 0 .
7 4 .
2 5 .

. . 7 4 . .

3 0 .
. . 7 4 . .

2 5 .
. . 7 4 . .

3 0 .
. . 7 4 .

2 5 .
. . 7 4 .

A=194 ,195

5 .
. . 1 4 0 .

0 .

8UAOT1TY

N:SPC,NLTPL,Sia

N:SIO

. . D:IRAT
M:SPC,NLTPL,SIG

M:SIO

M:SPC,INT
. . D:E,J-PI

K:SPC,MLTPL,3IG

M:SIG

M:SPC,INT
. . D:E,J-PI

M:SPC,MLTPL,SIG

M:SIG

M:Sia,SIG-M
. . DMRAT

192

M:DST,SIG

M:SPC,DST
. . D:TRDEN,RDI,E,J-PI

M:DST,SIG

M:3PC,D3T
. . D:TRDEN,RDI,E,J-PI

M:D3T,SIO

M:3PC,DST
. . D:TRDEN,RDI,E,J-PI

196 ,197 ,198

M:DST,SIG,PMF

M:SIG
. . D.-TOT

H:3PC,MLTPL,SIG

INUNBIR

88070

86084

87056E

86070

860B4

87101

B6070

86084

87I0I

86070

87102

89089

87103

B8104

87103

88104

B7103

88104

89070

87096

86070



- 60 -

NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER

PT-197 (N,0)

PT-198 (G,N)

AU- 0

AU-197

TL- 0

TL-203

TN:78-PT-19S EN-N = 0.1
12.

FN:78-PT-19T EN =
30.

1=79 GOLD A=197

(N,G)

(P.O)

(G,N)

(0,N)
Q.HON

(G.2N)
O.MON

(G.XN)
G.MON

(G,F)
G,MON,POL

(G,F)
G,MX)N

(G.F)

(P.G)

EN-N =

Bl-P =

FN:79-AU-196 EN =

FN:79-AU-196 EN

FN:79-AU-19S EN =

EN =
. . . . . . . .
EN =

EN =

EN =

TN:78-PT-196 EN-P =

0.01
0.8 . . .

72 .

12.
12.
17. . . .
12.
17. . . .
12.
17.
60 .
64 .

100.
300.

200.
168.
200.

125.

30.
150.

4PI

4PI

4 PI

50.
150.

N:SPC,SIG

M:SPC,DST

. . . DMRAT
N:SIQ

• » *
N:SIG

N:SIG

H:3IG,FBIL,FPRB

H:ABY,SIG,FPRB,FBIL

M:SPC-INP,KDIS,FBIL

H;SPC,DST,SIG

(G,G)
G.MON

(N,G)

(G,G)
G.MON

FN:

FN:

81-TL- 0

81-TL-203

EN =

EN-N =

EN

8
18
0
3

8
18

.5

.0 .

134.
. . 136.

134.
. . 136.

N
. . . D

H

M
. . . D

:SPC,DST,SIG
:MULT
:SPC,MLTPL,SIG

:SPC,DST,SIG
:NULT

PT-194

PT-195

PT-196

(E.E1)

(E.E1)

(N.G)

(E.E1)

(E.E')

F»:78-PT-194

FN:78-PT-194

TN-.7B-PT-194

FN:78-PT-196

FN:78-PT-196

EN-E =

EN-E =

EN-N =

EN-E =

EN-E =

200.
500.
200.
500.

0 .1
12.

200.
500.
200.
500.

30.
74. .
25.
74. .

30.
74.
25.
74. .

H:DST,S1G

M:SPC,DST
. . D:TRDEN,RD1,E,J-PI

M-.SIG.S1G-H

H:DST,SIG

M-.SPC.DST
. . D:TRDEN,Rni,E,J-PI

87103

88104

90046

87103

8B104

90046

87056E

86079

88032

87056E

87089

87089

87089

89090E

89091

89092

89038

HG- 198 (G, N)

Z=80

FN

Z=81

MERCURY

:B0-HG-19T EN

THALLIUN

30.

A-198

A=203 , 205

. D
87056F

IRAT

89088

86070

R90BS

NUCLEUS

TL-203

TL-205

REACTION FINAL/TARGET

(G,N) FN:81-TL-202

(G,2N) F N : 8 ] - T L - 2 0 1

(G,G) FN-.B1-TL-205
G.MON

( E , E ) FN:81-TL-205

( E . E ' + P ) FN:80-HG-204

ENERGY

EN e l l .
23,

EN = 1 1 .
23

EN = 8 .
1 8 .

EN-E = 150 .

EN-E - 4 1 0 .

ANGLE

SO.

9 0 .

1 3 4 .
. 1 3 6 .

180.

QUANTITY

M:SPC-DP,31O,SIG-M

M:3PC-DP,3IG,3IG-M

M:SPC,D3T,SIG
. DrMULT

MtFNF
. D:NULT

M:SPC,SIC
. D:STR

NUMBER

90075

90075

89088

87104

87105

Z=82 LEAD A = 2 0 6 , 2 0 7 , 2 0 8

PB- 0

PB-206

PB-207

PB-208

(G,G) FN:82-PB- 0
G.MON

(G,G) FN:82-PB- 0
G.HON

(G,G) FN:82-PB- 0
G.MON

( 0 , G ) FN:82-PB- 0
G.MON

(G,G) FN:82-PB- 0

(G,N)

(G,N)
G.MON

(G,N)
G.HOH

(G,N)
G,HON

(G,2N)
G MON

(G,KN)
G.MON

(G,ABS)
G,NON

(G,F)
G,MON,POL

(G,G) F N : 8 2 - P B - 2 0 6
G.TOL

(G,G) F N : 8 2 - P B - 2 0 6
G.MON

(G.ABS)
G.MON

( E , E ' * P ) F N : 8 1 - T L - 2 0 5

( E , E ) FN.-81-TL-2O5

( G . G 1 ) F N : 8 2 - P B - 2 0 8
G.MON

(G,N) FN-.82-PB-207

(G.ABS)

(C,F)

EN = 0 . 8 4 7
3 . 2 5 3 .

EN = 0 . 3 4 4
1 . 4 0 8 .

EN = 0 . 3 4 4
1 . 4 0 8 .

EN = 0 . 2 7 2
0 . 6 6 2 .

EN = 6 0 .
6 6 2 .

EN = 2 0 .
3 5 .

EN = 12 .
17 .

EN = 2 0 .
3 0 .

EN = 2 0 .
3 9 .

EN = 12 .
17

EN = 1 2 .
17 .

EN = 0 . 2 7 6 4
0 . 6 1 2 .

EN = 6 0 .
6 4 .

EN =
12 .

EN = 12 .
3 0 .

EN = 12 .
4 8 .

EN-E = 3 5 0 .
4 1 0 .

EN-E = 1 5 0 .

EN = 1 0 .
100 .

EN =
14 .

EN = 7 .
19 .

EN = 3 5 .
2 5 0 .

7.7
. 45. .

15.
. 45. .

15.
. 45. .

10.5
. 59.

5.
. 140. .

55.
. 125. .

4PI

55.
. 125. .

55.
. 125.

4PI

4PI

0 .

9 0 .
. 127. .

6 0 .
. 135 . .

180 .

30 .
. 150 . .

N:SPC,DST,SIO
. D:SCAM

M:SIG

M:9PC,DST,SIG

M:DST,3I0

M:D3T,SIG,FMF

M:DST,3IG,ASYM

N.'SIG

M.:SPC,DST,SIG,Sla-V

M:SPC,SIG,DST,ASYM

M:Sia

M-.SIG

M:SIG
. D:TOT

M:SIG,FBIL,FPRB

86088

87076

87091

87097

89070

B7O66

87089

87095

88068

87089

B70B9

87106

89090E

M:SPC,DST,ASYM 86085
. D:E,J-PI,NULT,G-KIDTH

M:SPC,DST,3IG,FMF,ABI 86086
. D:TOT

N:SI0
. D:TOT

M:3PC
. D:STR,SPCTF

H:FHF
. D'MULT

M:DST,SIG
. D:TOT

. D'IRAT
R:3IG

M:3IQ

86086

86087

87104

88105

87056E

90086

90076

CO
1



CO
00 - 61 - 62 -

NUCLEUS REACTION FINAL/TARGET ENERGY ANGLE QUANTITY NUMBER

PB-208

BI-209

TH-232

(E.E*

<E,E'

(E.E1

(E,E>

(E.E1

(E.P)

(E.P)

• N)

•P)

• P)

• P>

•P)

FN:82-PB-2O7

PN:81-TL-207

FN:81-TL-207

FN:81-TL-207

PN:81-TL-2O7

EN =

EN-E -

EN-E =

EN =

EN -

EN-E =

EN =

9 .
1 6 .

3 5 0 .
4 1 0 .
4 1 0 .

0 .
1 0 .

0 .
3 0 .
35 .

35 .

90 .

2 0 .
. . . 8 0 .

M:SPC,COINC,RSP
. . . D:STFUN,J(ULT

N:SPC
. . . D:STR,SPCTF

N:3PC,3IG
. . . D:STE

R:BSP,3PC-INP

N:SPC,3PC-INP
. . . D:SPCTP,STS

N:DST,ANIS

M:SIG
250.

1=83 A-208,209,210

BI-208 (G,N)

(O.G)
G.NON

(G,N)
Q.MON

(G,F)

(G,F)
G.MON

(O,F)
Q.NON.POL

(C,F)
Q,MON

(a,F)

(E.P)

FN:83-BI-207 EN

FN:B3-BI-209 EN

FN:83-BI-208 EN

B I - 2 1 0 (N,G)

(N,G)

EN

EN

E N '

EN '

EN-E

TN:83-BI-209 BN-N =

TN:83-BI-209 EN-N =

25.

8.
IB.
7.

11.4
43.

250.
100.
300.
60.
64.

100.
300.

200.
43.

250.

0.5
3.

17.7
22.

60.
135.

40.
150.

55.
125.

D:E-AV

N:SPC,DST,3IG
O:MULT
M:3PC,DST,SIG,SIG-0
D:MULT,INTCPC
M:SIG,FPRB

M:ABY,3IG,FPRB

M:SIG,FBIL,FPRB

M:ABY,SIG,PPRB,PBIL

M:SPC-IMP,NDIS,FBIL

M:SIG,FPRB

N:3PC,KLTPL,3IG

M:SPC,SIG,ASYN
D:NULT

Z=90 THORIUM A = 2 3 2 , 2 3 3 , 2 3 5 , 2 3 8

(O,GP>

(G,XN)
G,MON

(G.NA24)

(G,F)

(G,P)
G.MON

(G.F)
G.MON

(G.F)

FN:90-TH-232 EN =

EN =

FN:80-HG-208 EN =

EN =

EN

EN

EN-E =

2
4
5

11
18
28

5
7

5
1?
20

no
5

35

.9

.1 .

!5

.8

• •

117.
. . 165 .

0 .

90.

M:SPC,DST,FMF
D:B(EL),PTOE
M:SIG

M:3PC-DP,ABY,SIG

M:SIG,N-AV

M:SIG,FPRB
. . . D:FBAR

M:SIG,FPRB

N:SIG,FPRB
. . . D:MULT

88123

86087

87105

90006

90009

89093

90076

90057

89088

86082

86089

87107

B9090E

89091

89092

86089

86070

90077

88107

87110

86090E

86091

86092E

87108E

87109

NUCLEUS

TH-232

TH-233

TH-235

TH-238

PA-231

PA-233

U- 0

U-233

U-234

REACTION

(G,F)
G.MON

(G,F)

(G,F)

(G,F)
G.POL

(E.F.1)

(E .E 1 )

(E.F)

(E,F)

(N,G)

(N,G)

(N,G)

(G.F)

(P.G)

(G,G)
G.MON

(G,G)

(0 ,G)
O.NON

(G,F)
G.MON

(G.F)

(G,N)
G.HON

( 0 , F )
G,MON

(G,F)
O.MON

( a , F )

(E.E'tP)

(0,N)
O.NON

FINAL/TARGET

FN:90-TH-232

FN:90-TH-232

TN:90-TH-232

TN:9O-TH-234

Z»91

TN:90-TH-232

Z=92

FN:92- U- 0

FN:92- U- 0

PN:92- U- 0

FN:92- U-232

FN:92- U-233

ENERGY

EN =

EN

EN =

EN

EN-E =

EN-E =

EN-E =

EN-E =

EN-N =

EN-N =

EN-N =•

5.
11.

6.
10.
6.

20.
5.

2 0 .
2 0 .
5 5 .
2 0 .

2 2 0 .
5.

3 5 .
4 .
6 .

3

3

3

PROTACTINIUM

EN =

EN-P =

URANIUM

EN =

EN =

EN

EN =

EN =

EN

EN c

EN =

EN <

EN

EN =

4
7

7
20

0
1

60
66?

0
?

100
inn

200

5
18

6
18

5
9

6
11

150
550

7
IB

5

2
9 .

54
64 .

8

344
408

465
84?

43
72 .

ANGLE

90.

1 1 7 .
. 165. .

85.
. . 165. .

14.
. . 110. .

A-231,233

A=233,234,

15.
. . 45. .

5.
. . 140. .

1.02
1 .8 .

4PI

4PI

4PI

9UANTITY

M:SIG

M:DST,ANIS

M:3IG,PNY
. D:MULT

M:3PC,A3YM

M:SPC,DST,FMF
. D:B(EL),PTOE

M:SPC,DST,FMF
. D:MULT,B(EL),E,J-PI

M:SIG,FPRB
. . D:MULT

M:DST,SIG

M:SIO

M:3IQ

M:3IQ

M:ABY,3I0

M:SIO

235,236,237,238,239

M:SPC,DST,SIO

N:D31,3ia,FMF

M:3PC,S1G

M:ABY,Sia,PPRB,PBIL

H:3PC-IMP,MDIS,FBIL

N:SIO,ABI
. . D:TOT

M:SIG,ABI,N-AV

N:3IO,FBIL
. . D:FBAR

M:ABY,Sia

M:SPC,COINC,Sla,PPRG

M:3I0,ABI
. . D:TOT

NUMBER

8 7 1 1 0

88099E

89094

89095

88107

89062

87109

90078

88106

88106

88106

87111

86093

87091

89070

89100

89091

89092

86094E

86094E

89096E

90079

90080

86094E



- 63 - - 64 -

NUCLEUS

U-234

U-235

U-236

U-237

U-238

REACTION

(O.F)
O.MON

(O.F)

(O.F)

(O.F)

(C.F)

(O.F)

(I.F)

(O.F)

(O.F)
O.HON

(a.F)

(O.F)

(a.F)
a,MM

(I.I'+F)

(I.I'+F)

(«.!••«

(I,F)

(O.F)

(O.F)

(O.F)

(K.F)

(O.F)

(N.O)

(N.O)

(N.O)

(0,0)

a, WON(0,0)

(0,0)
O.KOH

(O.O 1 )

(0,»)

FINAL/TARGET

TN:92- U-236

TN:92- U-236

TN:92- U-236

FN:92- U-238

FH:92- U-238

FH:92- U-238

FH:92- U-238

F»:92- U-237

ENERGY

EN = 5 .
1 8 .

EN = 6 . 4
9 .

EN = 6 .
1 0 .

EN = 5 . 5
6 . 5

EN = 5 . 5
7 .

EN = 1 2 .
2 0 .

E N - I = 5 .
7 .

IN =
11 .5 . .

EN = 20 .
110.

EN =.
4320. . .

EN c S .
1 1 .

IN » 300 .
3500. . .

EN-E = 185.

KN-E » 185 .

KN-K = 7 8 .
183 .

IN-I *1330.
4320.

IN = 6.
10.

IN =
16.

IN = 5 .7
16.

EN-I = 5 .
7.

IN =
11.5 , .

IN = 0 . 9 6
3 . 3 . ,

IN-N = 0.001
14.

EN-N = 0 . 3
2 . 2 . .

IN = 4 . 8
6 .4 . .

IN =
10.

EN = 8.
18.

EM = 2 . 9

EN = 4.
8.

ANGLE

4PI

0 .
. 180

0.
. 180. . .

4PI

0.
. 135. . .

60.
. 90. . .

117.
. 165.

90 .

QUANTITY

N : S I G , A B I , N - A V

N:DST

M:DST,ANIS

M:DST

N:DST,SIG

M:KI,MDIS

M:9IG
. D:MULT,B(IL)

M:RLY,FBIL,FPRB

M:SIG,FPRB

M:ABY

N:ABY,8IG

11:310

M:MDIS,ASYN,SIQ
D'HULT
N:COINC

. D'MULT.STOAS
N:COINC,8PC.D3T,SI0

. D:MUIT,SU,STB
N:SIO

M:DST,MIS

N:SIO,HDIS,DST

M:DST,KDIS

N:SIG
. D-MULT.B(EL)

M:RLY,FBIL,FFBB

N:SIG

B:SIO

N:SI3

M:SPC,DST,SIO

M:SIG
. DiMULT

N:3PC,DST,3IG
. D:NULT

N:SPC,DST,FNF
D'BfEL) PTOE
N:ABY

NUMBER

B6094E

87112E

8B099E

88108

90081

90082

86095

B6096E

87108E

89097

90079

90083

89098

89099

90084

89097

88099E

88100

89099

86095

86096E

860971

86098

88109

B7114E

88110

89088

88107

89002

NUCLEUS UACTION FINAL/TARGET INH0Y ANOLI QUANTITY NUMBER

U-238 (0,11) IN > 6.
G.NON 1 1 .

(O.ABS) EN

< 0 , F ) EN
G.NON

(0,F) EN
G.HON

(Q.F) IN

(a .F) ' E N '

10.
20.
20.

110.
5.

11.
6.4

(G,F) EN
a, won,POL

(0,F) EN

6.
10.
46.4
71.9

5.5
6.5
6.

. . 20 .

. . 4 3 2 0 .
5.

. . 1 1 .

(G,F) EN

( 0 , F ) EN

(C,P) EN

( 0 , F )

( G , F )
G.NON

(G,F)
G.NON

( t , E ' ) PN:92- U-238

( I . E 1 ) FN:92- U-238

( I . I 1 ) FN:92- U-238

(E.E' tF)

(E.E'tF)

(E,E'»F)

(E,E'»F)

(E,E'+F) EN-E = 185.

(E.E'tF) EN

(E.E'tF) EN-E

(E.P) EN-E

(E,F) EN-E

EN

EN

EN

EN-l'

EN-l'

EN-I

EN-I

EN-E

EN

EN-E

5.5
7.

= 300.
. . 3 5 0 0 .

= 11.
. . 16.
> 100.

. . 690-.
* 20 .2

. . 55 .9
= 20 .

. . 220.
' 80.3

.. 163.8
- 78.

. . 183.
: 5.5

. . 15.
* 185.

* 150.
. 650.
= 78.
. 183.
= 6.

7.
•1330.
.4320.

U-239 (N,0) TN:92- U-238 EN-N

(N,G) TN:92- U-238 EN-N

(N,G) TN:92- U-238 EN-N

0.001
14.
0.004
0.46 .
0.1

12.

0.
ISO.

15.
165.
80.

160.
117.
16S.
85.

169.
56.

174.

0.
180.

0.
180.

N:SIO

N:SIG

M:SI0

N:8I0

K:DST

N:DST

,FPRB

,ANIS

M:9IG,ABX

1SIG.PNY
;»(ULT
ABY

M:ABY,SIG

DST.SIO
MULT

SIO

M:SIQ,MOIS,DST,ANIS

SPC.DST.FMF
B(IL),PTOI
SPC.DST.FMF
NULT,B(EL),I ,J-PI
8PC,D8T,COINC,ntF
MULT
aPC.SIO.FMF
MULT,STB
D3T,COINC,8ia
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NDI8.ASYM.8IO
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SPC,COINC,SIO,FPRB

COINC,SPC.DST,810
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810
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SIQ

R:SIG

M:SIG

M:SIQ

87110
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871081

87110

'871121

880991

88101E

88108

89094

89097

90079
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90083

90085

86099

'88107'

89062'

86166'

87113

88118

89098

89099

'90080

90084

86095

89097

86098

86101E

90046

CO
CO
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NUCLEUS

NP-237

NP-23B

PU-239

AN-241

AN-24 3

REACTION

(G.N)
G.NON
(G,2N)
G.NON
(G.F)
G.HON
(G.F)

(G.F)
O.MON
(G.F)

(E.F)

(N.G)

(G.N)
G.NON
(G.2N)
G.NON
(G.F)
G.NON
(O.F)

(G.F)
G.NON

(G.F)

(G.N)

(G.F)

(G.F)

(E.N)

(E.F)

1FINAL/TARGET

Z=93

FN:93-NP-236

FN:93-NP-235

TN:93-NP-237

Z=94

PN:94-PU-238

FN:94-PU-237

Z=95

FN:9S-AH-242

FN:95-AN-242

ENERGY

NEPTUNIUM

EN =

EN -

EN

EN

EN =

EN =

EN-E =

EN-N =

PLUTONIUM

EN =

EN =

EN =

EN =

EN =

ANERICIUN

EN =

EN

EN =

EN =

EN

EN =

5.
18.
12.
18.
5.

18.

11.
5.
8.
6.

60.
6.

60.

0.
14.

5.
18.
5.

18.
5.

18.

11.
5.
9.

11

450.
950.

11.
450.
950.
450
950
450
950

5 .
58
99 .

001

5 .
43
7?

5 .

5 .

ANGLE

(=237,238

4PI

4PI

4PI

0.
. 90. .

10.
. 100. .

10.
. 100. .

-239

4 PI

4PI

4PI

1=241,243

••

QUANTITY

M:SIG,AB1
. D:TOT

N:SIG,ABI

N:SIG,ABI,N-AV

NrRLY.FBIL.FPRB

M:DST

N:SIG
. D:NULT

N:31G
.. D:MULT

R:SIG

N:3IG,ABI
.. D:TOT

N:3IG,ABI

N:SIG,AB1,N-AV

N:RLY,FBIL,FPRB

N:SIG,FBIL
.. D:FBAR

N:RLY,FBIL,FPRB

M:3IG
.. D:PTOE,ITOP

M:RLY,FBIL,FPRB

N:SIG,ISY
.. D:IRAT,PTOE

M:SIG
.. D:PTOE,ITOP

N:SIG
.. D:PTOE

NUMBER

86094E

86094E

86094E

86096F

86102

88102

88102

86098

86094E

86094E

86094E

86096E

89096E

86096E

88103

86O96E

88103

88103

88103
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OBSERVATION OF Ml STRENGTH IN THE PHOTOFISSION OF ACTINIDE NUCLEI.
J.PKYS.G.:NUCL.PHYS. ,12,105-114(1986)

86096E ALEKSANDROV B.M..KRIVOKHATSKIJ A.S..LAZAREVA L.E..NEDOREZOV V.G..SOLOSHENKOV P.S.,
SEDOV A.S.
ABOUT THE NEUTRON AND FISSION WIDTHS OF U-235, U-238, NP-237, PU-239, AM-241, AND AM-243
NUCLEI.
HDEPHAfl <Ht3MKA,43,290-293(1986)

86O97E GUDKOV A.N. ,D/tVLETSHIN A.N..ZHIVUN V.M..KOVALENKO V.V..KOLDOBSKIJ A.B.,KR(VASHEEV S.V.,
P1VEN' N.S..TIPUNKOV A.O..TIKHONOV S.V..TOLST1KOV V.A.
DETERMINATION OF 0.96 AND 3.30 MEV NEUTRONS RADIATIVE CAPTURE CROSS SECTION FOR U-236.
ATOmAfl 3HEPrHfl,61,379(1986)

86098 TOLSTIKOV V.A.
MEASUREMENT AND ANALYSIS OF RADIATIVE CAPTURE CROSS SECTION OF NEPTUNIUM AND URANIUM
ISOTOPES.
CE."B0nP0CH ATt*H0H HAVKH M TEXHWOi. CEPHH: flJEPHHE K0HCTAWV.4,23-29(1986)

86099 BLATCHLEY C.C.LEROSE J.J..PRUET O.E..ZIMMERMAN P.D..WILLIAMSON C.F..DEADY M.
QUASI-FUSTIC ELECTRON SCATTERING FROM U-238.
PHYS.REV.,C34,1243-1247(1986)

86100 GRIFFIOEN K.A.,COUNTRYMAN P.J..KNOPFLE K.T..VAN BIBBER K.,YEAR I AN M.R.,WOODWORTH J.G.,
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CORRELATIONS BETWEEN (G.G1) AND (D,T) EXCITATKHS OF HOLE STATES IN N-15 AND K-39.
PHYS.LETT. ,185B,11(1987)

87038 SCHRODER U.,BECKER H.V..11OGAERT G..GORRES J.,ROLFS C.,TRAUTVETTER H.P..AZUMA R.E.,
CAMPBELL C..K1NG J.D..VISE J.
STELLAR REACTION RATE OF N-I4(P,G)O-1S AND HYDROGEN BURNING IN MASSIVE STARS.
NUCL.PHYS.,A467,240(1987)

87039 REDDER A..BECKER H.W.,ROLIS C.,TH1UTVETTER H.P..DONOGHUE T.I ..RINCKEL T.C..HAMMER J.W.
LANGANKE K.
THE C-12(A,G)O-16 CROSS StCTION AT STELLAR ENERGIES.
NUCL.PHV;.,A462,385(1987)

87040 HYDE-VR1>;HT C.E..BERTOZZI W..BUTI T.N..FINN J.M..MERSMAN F.W..HYNES M.V..KOVASH M.A.
KELLY J.J. .KOWALSKI S. , L ICHTEN';TADT J..LOURIE R.fc.,NORllM B.E..PUGH B..SARGENT C.P.,
BERMAN B.L. .PETROV It'll F..CARR I. A.
ELECTROEXCITATION 01- 4- STATES IN 0-16.
PHYS.REV.,C35,8flO(1987)

87041E LEBRUN S.F.,NATHAN A.M..HOBLIT S.D.
PHOTON SCATTERING IN THE GIANT DIPOLE RESONANCE REGION OF 0-16.
PHYS.REV.,C35,2005(1987)

B7O42 BALAMUTH D.I1.,BROWN K.D. .CHAPURAN T.E..LAYMON C M
PROPERTIES OF THE Fl GIANT RESONANCE BUILT ON THF IIRST EXCITED STATE OF 0-16.
PHYS.REV.,C36,2235(1987)

87043 DM1TRIEV V.F.,N1KOI.ENKO D.M..POPOV S.G..RACHEK I.A..TOPORKOV D.K..CENTALOVICH E.P.,
VOJCEKHOVSKIJ B.B..ZELEVINSKIJ V.G.
COINCIDENCE EXPERIMENT ON 0-16 EI.Fi TROEXCITATION.
NUCL.PHYS.,A464,237(1987)

87riM MANLEY D.M.,BERMAN B. L. .BERTOZZI w ,BUTI T.N..FINN J.M..HERSMAN F.W. ,HYDE-WRIGHT C.E.,
HYNES M.V.,KELLY J.J..KOVASH M.A.,fOWALSKI S..LOURIE R.W..MURDOCK B..NORUM B.F...PUGH B
SARGENT C.P.
HIGH-RESOLUTION INELASTIC ELECTRON SCATTERING FROM 0-17.
1'HYS. REV., C36,1700(1987)

87045 JURY J.W..KUO P.C.-K.,MCNEIL K.G..ROSS C.K..WELLER H.R..RAMAN S.
GROUND-STATE PHOTONEUTRON REACTIONS IN 0-18.
PHYS.REV.,C36,1243(1987)
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87046 GAI M..KEDDY R.J. .BROMLEY D.A. .OLNESS. J.W. .WARBURTON E.K.
SPECTROSCOPY OF 0-18: RAD1ATAVE CAPTURE, C-14(A,G)O-18.
PHYS.REV.,C36,1256(1987)

87047 MAGNUS P.V..SMITH M.S..PARKER P.D..AZUMA R.E..CAMPBELL C..KING J.D..VISE J.
MEASUREMENT OF THE N-15(A,G)F-19 RESONANCES AT E(C.M.)=536 KEV AND 542 KEV.
NUCL.PHYS.,A470,206(1987)

87048 DONNE A.J.H..LAPIKAS L..VAN HEES A.G.M..ZWARTS D.
TRANSVERSE ELECTROEXCITATION OF POSITIVE- AND NEGATIVE-PARITY STATES IN F-19.
NUCL.PHYS.,A469,518(1987)

87049 WUSTENBECKER S.,BECKER H.W.,ROLFS C..TRAUTVETTER H.P.,BRAND K..MITCHELL G.E.,
SCHWEITZER J.S.
TECHNICAL DEVELOPMENTS FOR ION BEAMS WITH HIGH ENERGY RESOLUTION.
NUCL.INSTR. AND METH..A256,9(1987)

87050 HAHN K.H.,CHANG K.H..DONOGHUE T.R..FILIPPONE B.W.
SEARCH FOR NONRESONANT CAPTURE IN 0-16(A,G)NE-20 REACTION AT LOW ENERGIES.
PHYS.REV.,C36,892(1987)

87051E GABELKO A.S.,IRGASHEV K.M. .ISHKHAHOV B.S. .KAPITONOV I .N. .PISKAREV I.N.
NUCLEON BRANCHES AND SEMIDIRECT MECHANISM OF NA-23 GIANT RESONANCE DECAY.
BECTJMC kCCKCBCKOTO yHHBEPCtfrCTA,28,24<1987)

87052 HOTTA A.,HICKS R.S..HUFFMAN R. L., PETERSON G. A. .PETERSON R.J. .SHEPARD J.R.
TRANSVERSE ISOSCALAR EXCITATIONS IN MG-24 BY 180-DEG ELECTRON SCATTERING.
PHYS.REV.,C36,2212(1987)

87053 KACHAN A.S..VODIN A.N..KORDA L. P. .NEMASHKALO B.A..KBOMJAKOV O.K.
THE PROBABILITIES FOR G-TRANSITIONS FROM RESONANCE STATE AT ENERGY 7290 KEV IN AL-26.
K3BECTHH AH 0CCP.51,72(1987)

87054 KOSLOWSKY V.T.,AZUMA R.E.,EVANS H.C.HAOBERG E. .HARDY J.C. .LESLIE J.R. .SCHMEINO H.,
VIRTUE C.
THE PRECISE DETERMINATION OF SOME G-RAY TRANSITION ENERGIES III AL-26, AL-27, AND CO-55.
NUCL.PHYS.,A472,408(1987)

87055 VODHANEL R. ,MOREH R..SELLYEY W.C.BRUSSEL M.K. .WILDENTHAL B.H.
Ml RADIATION WIDTHS IN AL-27.
PHYS.REV.,C35,921(1987)

87056E DAVYDOV N.G.,MAGERA V.G.,TRUKHOV A.V.
THE ISOMERIC RATIOS FOR YIELDS (CROSS SECTIONS) OF PHOTONUCLEAR REACTIONS.
ATOMiAfl 3HQTHH,62,236(1987)

87057 SHERMAN N.K..DAVIDSON W.F..AHRENS J.
PHOTONUCLEAR AND ATOMIC CROSS SECTIONS OF AL-27 BETWEEN 3 AND 38 NEV.
PHYS.REV.,C36,911(1987)

87058 KERKHOVE E..BERKVENS P..VAN DE VYVER R..FERDINANDS H..VAN OTTEN P..RYCKBO3CH D.,
VAN CAMP E.
CHARGED-PARTICLE DECAY OF SI-28 INDUCED BY QUASI-MONOCHROMATIC ANNIHILATION PHOTONS IN
THE GDR.
NUCL.PHYS.,A474,397(1987)

87059 MCNEIL K.G..PYWELL R.E..BERMAN B.L. .NOODWORTH J. G., THOMPSON N.N..JURY J.W.
PHOTONEUTRON CROSS SECTION FOR SI-29.
PHYS.REV.,C36,1621(1987)

87060 WEIGMANN H.,MARTIN P.W..KOHLER R..VAN PARIJS I.,POORTMANS F..WARTENA J.A.
STRUCTURE OF UNBOUND STATES IN SI-29 FROM NEUTRON RESONANCE SPECTROSCOPY OF (SI-2SJ+N.
PHYS.REV. ,C36,585(1987)

B7011E ARIIBEXOV U.R.. .GABELKO A.S. .ZHALILOV M.KH., IR0A8HEV K.M. .ISHKHAHOV B.B. .KAPITONOV I.M.
THE PARTIAL CHANNELS OF P-31(O,IO') REACTKK.
HflEPHAH <*BWCA,45,907(1987)

8706 E ARZIBEKOV U.R..OABELKO A.S..ZHALILOV M.KH.,IRGASHEV K.M.,ISHKHANOV B.S..KAPITONOV I.M.,
PISKAREV I.N.
THE CHARACTERISTICS OF K-39 GIANT DIPOLE RESONANCE DECAY.
K3BECTVW AH 0CCP.51,134(1987)

87062 GU MU.GU XI-LIANG.OUO ZHEN-DI.HU YU-DE.QIAN JINO-HUA.YANQ FU-JIA
MEASUREMENTS OF SOME LEVEL-WIDTHS IN CA-40 lETWEEN 9.5 AND 10.5 MIV.
NUCL. PHYS., A462,482(1987)

87064 O'KEEFE 0.J.,THOMPSON M.N..ASSAFIRI Y.I..PY ELL R.E..3HODA K.
THE PHOTONUCLEAR CROSS SECTIONS OF CA-48.
NUCL.PHYS.,A469,239(1987)

87065 CARLTON R.F..HARVEY J.A..MACKLIN R.L..JOHNS N C.H..CASTEL B.
NUCLEAR STRUCTURE OF CA-49 ABOVK 5 MEV EXCI ATION FROM Nt(CA-48) AND ASTROPHYSICS FOR 30
KEV NEUTRONS.
NUCL.PHYS.,A465,274(1987)

8 7 0 6 6 STORM D.W..HALPERN I . ,GOSSETT C.A .MURAKAMI T..ROSENZWEIO D . P . . T I E G E R D.R. .DEBEVEC P . T . ,
FREYTAG A..MORF0RD L . J . , V E N D E R S \.,DOWELL I H.
( G . N ) STUDIES OF THE GIANT I SOVI TOR E2 RESI 1ANCE IN LEAD, CADMIUM, AND CALCIUM.
C A N . J . P H Y S . , 6 5 , 6 7 7 ( 1 9 8 7 )

8 7 0 6 ? ZIJDERHAND P . .MAKKUS R . C . V A N DER LEUN C
INVESTIGATION OF S C - 4 1 BY PROTON CAPTURE I ' : A - 4 0 .
N U C L . P H Y S . , A 4 6 6 , 2 8 0 ( 1 9 8 7 )

I I RESONANCES OF FI-B4.
87068 MASON J.P.

NEUTRON CAPTURE GAMMA-RAYS FROM THI LOW-1
NUCL.PHYS.,A465,413(1987)

87069 SKAKUN E.A..BATIJ V.O..RAKIVNENKO JU.N..RA.I 1EPIN O.A.
CROSS SECTIONS OF (P.O) REACTIONS ON ISOTOPV i FE-64, SN-112, AND CD-114 AT PROTON
ENERGIES UP TO 9 MEV.
JUEPHAfl «H3HXA,45,614(1987)

87070 BROOKES E.D.,ROBERTSON B.C.
THE 1377 KEV LEVEL IN CO-57.
NUCL.PHYS.,A462,527(1987)

8707U DAVYDOV M.0. ,KHAMRAEV F.SH.,SHOMURODOV E.M.
THE YIELDS AND CROSS SECTIONS FOR PHOTOEXCI TION OF COBALT.
ATCMMfl 3HEPnW,63,44(1987)

87072 NETTNER W..RICHTER A.,STOCK W. .METSCH B.C..VA* HEES A.G.M.
ELICTROIXCITATION OF NI-5B NUCLEUS: A STUDY C THE FRAGMENTATION OF THE MAGNETIC DIPOLE
STRENGTH.
NUCL.PHYS.,A473,160(1987)

87073 KICINSKA-HABIOR M. .SNOVER K. A. .GOSSETT C.A..BWR J.A.,FELDMAN COLATZEL H.K.,
7UNDLACH J.H..GARMAN E.F.
STATISTICAL GIANT DIPOLE RESONANCE DECAY OF H GHLY EXCITED STATES OF CU-63.
^HYS.REV.,C36,612(1987)

87074 UVICK1J G.A.,FARTUSHNYJ V.A..EVSEEV I.0.,LIK IACHEV V.P..NEMASHKALO A.A..PASHCHUK 3.A.,
UNJUK JU.N.
•XECTRON EXCITATION OF 01 ANT ELECTRIC MULT IP E RESONANCES IN CU-65 NUCLEUS.

4M»fCA,46,45(1987)
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87075 8AVICKIJ G.A..FARTUSHNYJ V.A..EVSEEV 1.0. .LIKHACHEV V.P. .NDUSHLALO A. A., PASHCHUK S.A.
RAKJUK JU.N.
ELECTROEICITAT1ON OF GIANT MULTIPOLE RESONANCES IN CU-65.
CE."B0nPOCU ATOdKH HAYKM H TECHHW. CEFHR: 0EWU1 H fUEFHAD «fBIKA",2,113(1987)

S7076 CHITHATTANAOORN W.,XWAENGSOBHA 3. ,JAHASRANOSICHOL J. .RACHDAVANPONG K. .OUNCNANEE P.
ELASTIC SCATTERING OF EU-1S2 G-RAYS BY VARIOUS TARGETS.
NVCL.INSTR. AND METH.,A259,75(1987)

B7077 VIERIEN R.
HIGH RESOLUTION GAMOW-TELLER STRENGTH MEASUREMENT VIA BETA-DECAY OF GE-65.
NUCL.PHYS..A463,605(1987)

87078 NIL30N K.,3PANIER L., ERLANDSSON B..VIERIEN K..ESKOU H. .SAVOLAMEN K.
STUDIES OF THE GAMMA-STRENGTH FUNCTION AND LOH-ENEBGY LEVELS IN OA-65 USINO THE (P,G)
AVERAGE RESONANCE METHOD.
NUCL.PHYS.,A475,207(1987)

870T9 KHCMICH A.A. .SHEVCHENXO N.O. .BABICHEV E.O..BUKI A. JU. .POLISHCHUI V. N., MAZ All' »O B.V.,
SERGIENKO V.P.
ELASTIC SCATTERING OF 22S-MEV ELECTRONS ON SE-74,76,78,80,82 ISOTOPES.
JUfPHAJ! «BHCA,47,305(1987)

87080 EHOMICH A.A. .SHEVCHENKO N.G.,BUIII A. JU. .POLISHCHUK V. N., NAZAROVA T.S. .NAZAN'KO B.V.,
KUPRIKOV V.I.,RANJUK JU.N.
THE DIFFERENCES OF CHARGE DISTRIBUTION DEMS ITT PARAMETERS FOR SE-7«,78,80,82 ISOTOPES
FROM ELASTIC ELECTRON SCATTERING.
KBECim Hi CCCP,SI,958(1987)

87081E DAVTDOV M.O. .KHAMRAEV F.SH. .SHOMUROOOV E.M.
RB-B5(G,N)RB-84-N,G REACTION CROSS SECTION.
ATOfUfl 3HFTMR,61,193(1987)

87082E HITASE H..TSUB0TA H..KAWAZOE Y. .TSIXAMOTO T.
Y-89(0,P-0) CROSS SECTION DEDUCED FROM THE T-8»(J,P-0) REACTION.
PHTS.REV..C36,1792(1987)

87083 ZORRO R.,BEROqVIST I..CRONA S. .HAKANSSON A..LIIUR A..LINDHOLM A..NIL33ON L..OLSSON N.
THE ISOVECTOR WADRUPOLE RESONANCE IN YTTRIUM EXCITED BY NEUTRON RADIATIVE CAPTURE..
NUCL.PHYS..A472,125(1987) "

87084E BATIJ V.G. .VLADIMIROV JU.V. .RAKIVNENKO JU.N.,RANJUK JU.N. .RASTREPIN O.A.,SKAKUN E.A.
THE ACCUNUUTION OF RADIONUCLIDES IN PHOTO- AND ELECTRODISINTEORATION OF "A NEAR 90"
NUCLEI.
ATOHAfl 3HEPrHH,83,386(1987)

87085 StEFLINSKI Z. .SZEFLINSKA G..KUPDOR H.V.,GROTZ K. .METZINGEE J..WILHELNI I.,
RZACA-URBAN T.
GIANT DIPOLE RESONANCES BUILT ON EXCITE) STATES IN ZR-90 THROUGH RADIATIVE PROTON
CAPTURE.
NUCI .PHYS.,A467,397(1987)

870B6E DAVYDOV N.G. .RAUMANOV I.B.,KHAMRAEV F.SH.
PHOTONEUTRON REACTION RATIO FOR ZR-90.
ATMHAfl 3HEPnm,63,362(1987)

87087 ALARCON R. .LASZEWSKI R.N.,NATHAN A.N..HOBLIT S.D.
PHOTON SCATTERING FROM ZR-90 BELOW NEUTRON EMISSION THRESHOLD.
PHYS.REV.,C36,954(1987) .

87088 LASZEKSKI R.M.,ALARCON R..HOBLIT S.D.
GIANT Ml RESONANCE IN ZR-90.
PHYS.REV.LETT.,59,431(987)

87081. BERMAN B.L..PYWELL R.E..DIETRICH 3.S..THOMPSON H.N..MCNEIL K.G..JURY J.H.
ABSOLUTE PHOTONEUTRON CROSS SECTIONS FOR R, I, PR, AU, AND PB.
PHYS.REV.,C36,1286(1987)

87090 LAIRD C.E..PLVNN D..HERSHBERGER R.L.,GABR\RD F.
PROTON-(ZR-90) INTERACTION AT SUn-COULOMB PROTON ENERGIES.
PHYS.REV.,C35,1265(1987)

87091 TAYLOR R.B.,TEANSOMPRASONG P.,WHITTINGHAM I.B.
ELASTIC SCATTERING OF EU-152 AND EU-154 C (AYS.
NUCL.IN3TR. AND METH.,A255,6B(1987 )

87092 SKAKUN E.A.,BATIJ V.G..RAHIVNENKn JU.N.,RA 1TREPIN O.A.
EXCITATION FUNCTIONS AND ISOMER IIATIOS FOR UP-TO-9 MEV PROTON INTERACTIONS WITH ZR AND
MO ISOTOPE NUCLEI.
HJEPHAfl W3HKA,46,28(19B7)

8709' BOKHOVKO M.V..KAZAKOV L.E..KONONOV V.N..POI.ETAEV E.D..TIMOKHOV V.M.,VOEVODSKIJ A.A.
THE MEASUREMENT OF THE NEUTRON CAPTURE CROSS SECTIONS FOR SILVER IN THE ENERGY REGION
4-400 KEV.
CB.'BOnPCU ATOMHOd HAVKH H TEXHMKJ1. CEPHH: HflEPHUE KOHCTA>frtfl,2,21(1987)

87091 BIKIT 1..SLIVKA J..ANIC1N I.V..KARINKOV L..RUDIC A..HAMILTON W.D.
PHOTOACTIVATION OF CD-lll-M WITHOUT A "NONRESONANT" CONTRIBUTION.
PHYS.REV.,C35,1943119R7)

87095 MURAKAMI T..HALPERN I.,STORM D.W..DEBEVEC '.T..MORFORD L.J..WENDER S.A.,DOWELL U.H.
FORKARD-TO-BACKWARD ASYMMETRY OF THE (G,N) REACTION IN THE ENERGY RANGE 20-30 MEV.
PHYS.REV.,C35,479(1987)

87096 SARMA P.R..LAKSHMINARAYANA V..PARTHASARDHI K..NARASIMHAM K.L.,BHUIOKA REDDY S.
PRECISION MEASUREMENTS OF TOTAL GAMMA RAY CROSS SECTIONS WITH A HIGH RESOLUTION DETECTOR
NUCL.INSTR. AND METH.,A257,378(1987)

87097 BRADLEY D.A.,0HOSE A.M.
DIFFERENTIAL COHERENT SCATTERING CROSS SF TION MEASUREMENTS.
NUCL.INSTR. AND METH.,A255,59(1987)

87098 MACKL1N R.L.
NEUTRON CAPTURE RESONANCES OF GD-152 AND (ID-154.
NUCL.SCIENCE AND ENCIN.,95,304(1987)

87099 BOHLE D..KILGUS G..R1CHTER A..DE JAGER C. .,DE VRIES H.
INELASTIC ELECTRON SCATTERING FORM FACTO* "i? ORBITAL MAGNETIC DIPOLE EXCITATIONS IN
DY-164.
PHYS.LETT.,195B,326(1987)

87100E DUBENSKIJ A.P. .DUBENSMJ V.P..BOIKOVA E.A
THE OSERVATION OF TA-181 ACTIVATION LEVEL AT THE ENERGY 3.B5 MEV IN PHOTOEXCITATION BY
BREMSSTRAHLUNG OF ISOMERIC STATE (T(l/2)=9 MICRO9EC).
K38ECTHf1 AH CCCP,51,40(1987)

87101 BRUCE A.M.,HICKS D.,WARNER D.D.
AVERAGE RESONANCE CAPTURE STUDIES OF W-18^,187: THE NILSSON MODEL AND THE SU(3)
BOSE-FERMI SYMMETRY SCHEME.
NUCL.PHYS.,A465,221(1987)

87102 MACKLIN R.L.,YOUNG P.G.
NEUTRON CAPTURE CROSS SECTIONS OF RHENIUM FROM 3 TO 1900 KEV.
NUCL.SCIENCE ENGIN.,97,239(1987)

87103 BOEOLIN W..EGELHOF P.,SICK I..CAVKDON J.M..FROIS B.,GOUTTE D..PHAN XUAN HO,
PLATCHKOV S.K. .WILLIAMSON S.E.,GliiOD M.
ELECTRON SCATTERING FROM TRANSITIONAL NUCLEI.
PHYS.LETT.,186B,285(1987)
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87104 PAPANICOLAS C.N..CARDMAN L.S..HEISENBERG J.H..SCHWENTKER 0..MILL1MAN T.E..HERSMAN F.W.,
HI-'KS R.S. .PETERSON G.A. .MCCARTHY J.S..WISE J.E..PROIS B.
MAGNETIC FORM FACTORS OF TL-205 AND PB-207: ESTABLISHING THE LIMITS OF MEAN-FIELD THEORY
PHYS.REV.L'TT.,58,2296(1987)

87105 8U1KT E.N.M.,BARNETT B.M..VAN DEN BERG A.M.,VAN DEN BRAND J.F.J..CLEMENT H..ENT R.,
FROIS 8..GOUTTE D..GRABMAYK P.,DEN HERDER J.W.A..JANS E.,KRAMER G.J..LANEN J.B.J.M.,
LAPIKAS L..NANN H..VAN DER STEENHOVEN G..WAGNER G.J..DE WITT HUBERTS P.K.A.
EVIDENCE FOR PARTIAL OCCUPANCY OF 3S-1/2 PROTON ORBIT IN PB-208.
PHYS.REV.LETT.,58,1068(1987)

87106 SASI P.R..LAKSHMINARAYANA V., PAKTHASARDHI K. , NARASIMHAM K.L..KUSA RAJU G.
TOTAL G-RAY CROSS SECTION MEASUREMENTS WITH ACCURACY CLOSE TO 1 X WITH A HIGH-RESOLUTION
DETECTOR.
PHYS.REV.,C36,941(1987)

87107 GUARALDO C.LUCHERINI V..DE SANCT2S E..LEV! SANDRI P.,POLL/ E..REOLON A.R..LO NIGRO S.,
AIELLO 3.,BELLINI V..EMMA V..MILONE C.,PAPPALARDO G.S.
PHOTOEICITATION MECHANISMS AND PHOTOFIS3ION CROSS SECTION FOR BI BY 100-300 MEV
QUASINOMOCHROMATIC PHOTONS.
PHYS.REV.,C36,1027(1987)

87108E LEPRETRE A..BERGERE R..BOURGEOIS PH..CARLOS P.J.,FAGOT J..FALLOU J.L..GARGANNE P.,
VEYSSIERE A..RIES H.,GOBEL R..UKISSL U.,MANK G..STROHBR H..WILKE ¥. .RYCKBOSCH D.,
JURY J.W.
ABSOLUTE PHOTOFISSION CROSS SECTIONS FOR TH-232 AND U-235,238 MEASURED WITH
MONOCHROMATIC TAGGED PHOTONS <EG=Z0-110 MEV).
KUCL.PHYS.,A472,533(1987)

8 7 1 0 9 ARRUDA-NETO J . D . T . .RIOOLON V..HERDADE S . B .
EVIDENCES FOR THE STATISTICAL FISSION DECAY OF THE GIANT WADBUPOLB RESONANCE OF TH-232 .
PHYS.SCRIPTA,35,427(1987)

8 7 1 1 0 VARHUE W.J..WILLIAMSON T.G.
PHOTONEUTRON AND PHOTOFISSION CROSS SECTIONS FOR U-238 AND TH-232 USING NEUTRON CAPTURE
GAMMA RAYS.
APPL.gADlAT.lSOTOP.,38,561(1987)

87111 SOLDATOV A.S. .RUDNIKOV V.g. .ALEKSANDROVA Z.A..SNIRENKIN G.N..TARA3KO M.Z.
PHOTOFISSION OF PA-231 NEAR THE THRESHOLD.
HUEPHAfl «GHtA,46,695(1987)

B7U2E BOCHAROVA I .t. .RUDNIKOV V.E. .SMIRENKIN G.N.,SOLDATOV A.S..JUKHAS SH.
THE ANGULAR DISTRIBUTIONS OF PHOTOFISSION FRAGMENTS OF U-234 AND U-238.
CE."B0nPOCH ATCttCT HAyKH H TECHWH. CEPHH: HflEPHHE KOHCTAHTH",3,47(1987)

87113 KBBJS TH..REIL R.D..KMEISSL U..PECHO M..HILKE W..EMRICH H.J..KIHM TH..KNOPFLE K.T.
MULTIFILE STRENGTH DISTRIBUTIONS AND FORM FACTORS POR El, E2/E0, AND E3 FROM
U-238(E,E'F) COINCIDENCE EXPERIMENTS.
PHYS.REV.LETT.,59,2028(1987)

87114E BIRENBAUN Y..ALARCON R..HOBLIT S.D..LASZEWSKI R.M..NATHAN A.M.
PHOTON SCATTERING ON U-238 AND THE INTERPRETATION OF NEAR-THRESHOLD PKOTOFISSION
RESONANCES.
PHYS.REV.,C3S,1293(1987)

88001 VNUKOV I.E.,GLAVANAKOV I.V.,KRECHETOV JU.F..POTYLICYN A.P..SARUEV G.A..STIBUNOV V.N.,
TABACHENKO A.N.
DEUTERON PHOTODISINTEGRATION B LINEARLY POLARIZED PHOTONS BELOW PION PRODUCTION
THRESHOLD.
fUEPHAfl «OWCA,47,913(1988)

88002 gUINN B.P.,BERNSTEIN A.M.,BLOMQVIS1 K.I..D1 MAN S.A..PAVEL T.J..ALTEMUS R.M.,
MCCARTHY J.S..MECHTEL G.H..WHITNEY K.R..UE: T.S..ARENHOVEL H..LEIDEMANN W..LAGET J.M.
MEASUREMENTS OF TOTAL AND SEPARATED RESPONSE FUNCTIONS OF THE DEUTERON THROUGH THE
;)UASI ELASTIC PIAK REGION FOR Q=3OO-5UO MEV/I .
VH1S.REV,.C37,1609(1988)

88003K BIRENBAUH Y..BERANT Z..WOLF A..KAHANE S.,MOREH R.
!)IFFERENTIAL CROSS SECTION FOR THE D(0,N) REACTION BELOW 10 MEV.
I'HYS.REV. LETT. ,61,810(1988)

88004 ARNOLD R.G..BENTON D..BOSTED P.E..CLOGHER L..DECHAMBRIER G.,KATRAHATOU A.T.,LAMBERT J.,
LUNG '..PETRATOS G.G..RAHBAR A.,ROCK S.E..SZALATA Z.N..DEBEBE B..FRODYHA M.,HICKS R.S.,
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R E F F A Y D . . T U R C K - C H I E Z E S . . V E R N I N P . . Z G H I C H E A .
A S T U D Y O F THE E L E C T R O D I S I N T E G R A T I O N R E A C T I O N H E - 4 ( E , E ' P ) H - 3 WITH T R A N S V E R S E -
L O N G I T U D I N A L S E P A R A T I O N .
P H Y S . L E T T . , 2 2 2 B , 3 5 2 ( 1 9 8 9 )

8 9 0 1 9 GANENKO V . B . , G E T ' M A N V . A . . G U S H C H I N V . A . . Z H E B R O V S K I ' J U . V . . Z A J A C A . A . , Z O L E N K O V . A . ,
K A S A T K I N J U . A . , K O L E S N I K O V L . J A . , N A G O R N Y J S . I . . O V C H N N I K V . D . . R U B A S H K I N A . L . . S O R O K I N P . V .
T W O - P A R T I C L E H E - 4 P H O T O D I S I N T E O R A T I O N BY L I N E A R L Y I O L A R I Z E D G - Q U A N T A .
CB.-BOnPOCU AT0MKW HAYKH H TEXHWO1. CEPHfl: aHEPllO «CH>fflCI01E HOCJE00BAHHH",8,64(1989)

89020 ARKATOV JU.M..BRATASHEVSKIJ A.S..VOLOSHCHUK V.1..EIAN L.V..ZAJAC A.A.,ZOLENKO V.A.,
KASATKIN JU.A..NAGORNYJ S.I.
EXPERIMENTAL STUDY OF POLARIZATION OF HE-4 TWO-PAR! ICLE PHOTODISINTEGRATION PRODUCTS IN
THE FIELD OF GIANT RESONANCE.
CB.'BOdPOCU ATOMKH HAYKH H TEXHHKH. CEPHfl: tmEHK> WOlfffiCKHE WX^EHCeAHHH",8,68( 1989)

89021

B9O22

8 9 0 2 3

B9O24

WAGENAAR D.J. .ROBERSON N.R..WELLER H . R . . T I L L E Y D.R.
EVIDENCE POR Ml STRENGTH IN THE H - 3 ( P - P O L , G ) H E - 4 Rl \CTION.
P H Y S . R E V . , C 3 9 , 3 5 2 ( 1 9 8 9 )

CRESPO R . . E I R O A.M.,SANTOS F . D .
D-STATE EFFECTS IN THE RADIATIVE CAPTURE REACTION I A - > ( L I - 6 ) » 0 .
P H Y S . R E V . , C 3 9 , 3 0 5 ( 1 9 8 9 )

BURKOVA N.A..VLADIMIROV JU.V..GANENKO V.B.,GUSHCHIN
ZHUSUPOV M.A.,KOLESNIKOV L.JA..LIKHACHEV V.P..PASHC
SAVICKIJ G.A.,SOROKIN P.V..KHVASTUNOV V.M..ERAMZHJA
PHOTODISINTEGRATION OF LI-6 INTO HE-3 AND H-3 BY LII
PHYS.LETT.,223B,136(1989)

.A..KVSEEV I.G..ZHEBROVSKIJ JU.V.
K S.A.,RUBASHKIN A.L.,
H.A.
ARLY POLARIZED PHOTONS.

LANEN J.B.J.M..VAN DEN BERG A.M..BLOK H.P..VAN DEN I AND J.F.J..CHRISTOU C.T..ENT R.,
VAN HEES A.G.M..JANS E.,KRAMER G.J..LAPIKAS L..LEHM/ D.R..PARKE W.C.,QUINT E.N.M.,
VAN DER STEENHOVEN G.,DE WITT HUBERTS P.K.A.
EL»CT«ODISINTEGRATION OF LI-6 STUDIED WITH THE REACI '>N LI-6(E,E'P).
PHTS.REV.LETT.,62,2925(1989)

Ol
CO
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B9O25 LICHTENSTADT J.,ULSTER J..MOINESTER H.A..DUBACH J.,HICKS R.S..PETERSON G.A..KOWALSKI S.
HIGH MOMENTUM TRANSFER LONGITUDINAL AND TRANSVERSE FORK FACTORS ON THE LI-7 GROUND STATK
DOUBLET.
PHYS.LETT.,219B,394(1989)

89026 KARATAGL1DIS S..ZUBANOV D..HARTY P.D..THOMPSON M.N.
THE LI-7(G,N-0)LI-6 CROSS SECTION NEAR THRESHOLD.
NUCL.PHYS.,A501,108(1989)

89027 WIESCHER M..STEININGER R..KAPPELER F.
Ll-7(N,G)Ll-8 TRIGGER REACTION TO A PRIMORDIAL R-PROCESS?
ASTROPHYS.JOURN.,34 4,464(1989)

89028 BASAK A.K.
PARITY-VIOLATING EFFECTS IN THE LI-6(A,G)B-10 CAPTURE REACTION VIA THE 5.1 KEV DOUBLET
RESONANCE.
NUCL.PHYS.,A499,353(1989)

89029 VOLOSHCHUK V.1.,DOGJUST I.V..KIRICHENKO V.V..KHODJACHIKH A.F.
C-12(G,PT)2A REACTION AT EG-MAX = 150 MEV.
HflEPHAH «BWU,49,916(1989)

89030 ENT R..BERMAN B.L..BLOK H.P..VAN DEN BRAND J.F.J.,BRISCDE W.J..JANS E.,KRAMER C.J.,
LANEN J.B.J.M..LAPIKAS L..NORUM B.E..QUINT E.N.M..SAHA A.,VAN DER STEENHOVEN G.,
DE WITT HUBERTS P.K.A.
DEUTERON FORMATION IN THE REACTION C-12(E,E'D)B-10(T=l).
PHYS.REV.LETT.,62,24(1989)

89031 BAGHAEI H..BERTOZZI W.,BLOMQVIST K.I.,FINN J.M.,FL>NZ J.B.,HYDE-WRIGHT C.E.,
KALANTAR-NAYESTANAKI N..LOURIE R.W.,NELSON J..SAPP W.W.,SARGENT C.P..ULMER P.E.,
WEINSTEIN L.,COTTMAN B.H..TENG P.K. .KINHOLD E.J..YAMAZAKI M..CALARCO J.R..HERSMAN F.H.,
PERDRISAT C.F.,PUNJABI V.,EPSTEIN M.B..MARAGAZIOTIS D.J.
ELECTROEXCITATION OF THE DELTA-RESONANCE IN THE (E.E'P) REACTION.
PHYS.REV.,C39,177(1989)

89032 FERDINANDE H..RYCKBOSCH D..KEBKHOVE E.,BERKVENS P.,VAN DE VYVER R..DE GRAEVg A.,
VAN HOOREBEKE L.
BRANCHING RATIOS FOR C-12(G,P) REACTION AT AN EXCITATION ENERGY OF 28 NEV.
PHYS.REV.,C39,253(1989)

89033 GEESAMAN D.F..GILNAN R. , GREEN M.C.HOLT R. J . .SCHIFPER J.P..ZEIDMAN B..GARINO G.,
SABER M..SEGEL R.E..BEISE E.J..DODSON G.W..HOIBRATEN S..PHAM L.D..REDWINE R.P.,
SAPP W.W.,WILLIAMSON C.F..WO0D S.A..CHANT N.S..RO03 P.G.,SILK J.D..DEADY M.,
HAKUYAMA I.K.
PROTON PROPAGATION IN NUCLEI STUDIED IN A DEPENDENCE OF (E.E'P) REACTION IN THE
QUASIFREE REGION.
PHYS.REV.LETT,63,734(1989)

8 9 0 3 4 DOGJUST 1 .V . .Z0LENK0 V.A..KIRICHENKO V . V .
STUDY OF ENERGY DISTRIBUTIONS IN THE REACTION C - 1 2 ( G , P T ) B E - B .
CE."BOnPOCH ATOMH0H HAYKH H TEXHHO1. CEPHH: flJEPH0-«OJfffiCKME HOCJEttOBAHJOT1,8,70(1989)

89035 KALANTAR-NAYESTANAKI N..DE JAGER C.H. .OFFERMANN E.A.J.M..DE VRIES H..CARDMAN L.S.,
ENRICH H.J..HERSMAN F.W..MISHA H..RYCHEL D.
ENERGY DEPENDENCE OF DISPERSIVE EFFECTS IN C-12.
PHYS.REV. LETT.,63,2032(1989)

89036 MILLENER D.J..SOBER D.I..CRANNELL H.,O'BRIEN J.T..FAGG L.W..KOWALSKI S..WILLIAMSON C.F.,
LAPIKAS L.
INELASTIC ELECTRON SCATTERING FROM C-13.
PHYS.REV.,C39,14(1989)

89037 PLUM M.A.,LINDGREN R.A..DUBACH J.,HICKS R.S..HUFFMAN R.L.,PARKER B.,PETERSON G.A.,
ALSTER J.,LICHTENSTADT J..MOINESTER M.A..BAER H.
180-DEG ELECTRON SCATTERING FROM C-14.
PHYS.REV.,C40,1861(1989)

89038 PINSTON J.A..BARNEOUD D.,BELLINI V..DRISSI S..GUILLOT J..JUL1EN J..KWATO NJOCK M.,
MAUREL M..NIFENECKER H..SCHUSSLER F..VORLET J.P.
NUCLEAR BREMSSTRAHLUNG PRODUCTION IN PROTON-NUCLEI'S REACTIONS AT 168 AND 200 MEV.
PHYS.LETT.,218B,128(1989)

89039 BATES A.D..RASSOOL R.P.,MILNE E.A..THOMPSON M.N.,MCNEIL K.O.
N-15 PHOTONEUTRON CROSS SECTION.
PHYS.REV.,C40,506(1989)

89040 KIM J.C.KAJRYS G..DEL BIANCO M.
THE C-12(HE-3,G-1,2)0-15 REACTION IN THE GIANT RESi HANCE REGION.
CAN.J.PHYS.,67,135(1989)

89041 BEISE E.J..GARCON M..GILAD S. ,1101HHATEN S..PHAM L.».,REDKINE R.P..VAN DER S1EENH0VEN 0.
WILLIAMSON C.P.,WOOD S.A.
A RECOIL PROTON SPECTROMETER FOB I'HOTONEUTRON KNOCKOUT EXPERIMENT.
NUCL.INSTR. AND METH . , A281,5591 1 :.R9)

89042 BEISE E.J..DODS0N G.W..GARCON M. .1IOIBRATEN S..HAHKH C.PIIAM L.D..RFDWINE R.P.,SAPP W.W.
WILSON K.E..WOOD S.A..DEADY M.
MEASUREMENT OF O-16(G,N)O-15 AT MEDIUM ENERGIES.
PHYS.REV.LETT.,62,259311989)

89043 VOLOSHCHUK V.1..D0GJUST I.V..KIRICHENKO V.V..KHODJACIIIKH A.F.
PHOTOD1S1NTEGRAT10N REACTION O-16(G,NP)N-14 AT G-8UANTA HNERG1ES UP TO 150 MEV.

PAMHKMa &amxM Hn

89044 FRIEDRICH J..VOEGLER N.
VIOLATION OF SIEGERT'S THEOREM IN THE ELECTRO-EXCITATION OF THE (1-,T=O)-LEVEL AT 7.117
MEV IN 0-16.
PHYS.LETT. , 217B, 220(1989)

89045 KAIEN J .D. .HAUSMAN II. J . , ABDULJALI L A.,KIM W. ,MARCHI,ENSKI D.G. .MCDERMOTT J.P.,
RACKERS T.W..BLATT S.L..KOVASH M.A..BACHER A.D.
RADIATIVE PROTON CAPTURE TO EXCITED STATES IN 0-16.
PHYS.REV.,C39,340(19B9)

89046 KOVASH M.A. .ANDERSEN-PUGII B. .MCELI.ISTREM M.T..TERNIS J.K.,TRICE J.H..WEIL J.L.,
BLATT S.L.,HAUSMAN H.J..MARCHLENSKI D.G..BACHER A.I .
QUADRUPOLE AND OCTUPOLE RADIATION FROM 0-16 NEAR 3! MEV EXCITATION.
PHYS.REV.,C40,R1093(1989)

89O47E O'BIELLY G.V..ZUBANOV D..THOMPSON M.N.
DEEXCITATION G-RAYS FOLLOWING THE PHOTODISINTEGRATIoN OF 0-17.
PHYS.REV. ,C40,59(1989)

89048 BOGAERT G..LANDRE V.,AGUER P..BARHOUMI S..KIOUS M., I.EFEBVRE A..THIBAUD J.P..BERTAULT D.
ACCURATE ENERGY DETERMINATION OF THE 5673-KEV STATK IN F-18 AND IMPLICATIONS IN THE 0-17
NUCLEOSYNTHESIS.
PHYS.REV.,C39,265(1989)

89019 KUO P.C.-K..JURY J.W.,MCNEIL K.G.,SHERMAN N.K.,DAV1hSON W.F.
PMOTONEUTRON ANGULAK DISTRIBUTION OF F-19.
NUCL.PIIYS. ,A499,328(1989)

89050 KACHAN A.S. , NEMASHKAI.O B. A. .STORWMKO V . E .
Ml RESONANCE IN SD-SHtLL NUCLEI.
ROEPHAfl *M3HKA,49,367(1989)



- 95 - - 96 -

89051 BAKKim E.L..VAN DER LEUN C.
LOW-SPIN STATES OF NA-23 INVESTIGATED WITH THE REACTION NE-22(P,G)NA-23.
NUCL.PHYS..A500,1(1989)

89052 CORSES J..W1ESCHER M.,GRAFF S.M..VOGELAAR R.B.,FILIPPONE B.W.,BARNES C.A.,KELLOGG S.E.,
WANG T.R.,BROWN B.A.
SEARCH FOR RESONANCES IN NA-22( P,G)MG-23 REACTION.
PHYS.REV.,C39,8(1989)

89053 KEINONEN J..TIKKANEN P..KURONEN A.,KISS A.Z..SOMORJAI E..WILDENTHAL B.H.
SHORT LIFETIMES IN MG-24 FOR TEST OF ROTATIONAL COLLECTIVITY IN SHELL-MODEL
WAVEFUNCTIONS.
NUCL.PHYS.,A493,124(1989)

89054 WUSTENBECKER S.,EBBING H..SCHULTE W.H..BAUMEISTER H.,BECKER H.W..CLEFF B.,ROLFS C.,
TRAUTVETTEB H.P..MITCHELL G.E..SCHWEITZER J.S..PE1CRSON G.A.
IMPROVEMENTS IN TARGETRY AND HIGH VOLTAGE STABILITY FOR HIGH RESOLUTION ION
BEAMEXPERIMENTS.
NUCL.INSTR. AND METH.,A279,448(1989)

89055 ALARCON R..NATHAN A.M..LEBRUN S.F..HOBLIT S.D.
PHOTON SCATTERING IN THE GIANT RESONANCE REGION OF MG-24, SI-28, AND S-32.
PHYS.REV.,C39,324(1989)

89056 WOLKE K..HARMS V..BECKER H.W..HAMMER J.W..KRATZ K.L..ROLFS C..SCHRODER U.,
TRAUTVETTER H.P..WIESCHER M..W0HR A.
HELIUM BURNING OF NE-22.
Z.PHYSIK.A334,491(1989)

89057 GABELKO A\S., ISHKHANOV B.S. .KAPITONOV I.N.
CONPARIZON OF PHOTODISINTEGRATION CHARACTERISTICS FOR NUCLEI WITH NEUTRON NUMBER N'14.
IBBECTHfl AH COCP,53,998(1989)

89058 DE LIMA D.A..DE SOUSA E.V.,MILOMEM W.C.C. .TAVARES O.A.P.
CROSS SECTION OF TERNARY FISSION OF AL, TI, CO, AND ZR NUCLEI INDUCED BY (0.8-1.8) GEV
PHOTONS.
NUOV.CIM.,101A,975(1989)

89059 VOLKOV JU.M..KOLOMENSKIJ G.A..CHIZHOV V.P.
RELATION BETWEEN A-PARTICLE AND NUCLEON DECAY CHANNEL INTENSITIES OF El AND E2 GIANT
RESONANCES OF NUCLEI AL-27, FE-56, CU-63, AND NI-58.
HUEPHAH «OHKA,50,305(1989)

89060 KRAMER G.J..BLOK H.P..VAN DEN BRAND J.F.J. .BULTEN H.J..ENT R.,JANS E..LANEN J.B.J.M.,
LAPIKAS L..NANN H..8UINT E.N.M..VAN DER STEENHOVEN G..DE WITT HUBERTS P.K.A..WAGNER G.J.
PROTON GROUND-STATE CORRELATIONS IN CA-40 STUDIED WITH THE REACTION CA-40(E,E'P)K-39.
PHYS.LETT.,227B,199(1989)

89061 1TOH K..SHIN Y.M..GERACE W.J..TORIZUKA Y.
LONGITUDINAL ELECTROEXCITATION OF THE LOW-LYING STATES IN CA-42 AND CA-44.
NUCL.PHYS.,A492,426(1989)

89062 GUHR T.,HUMMEL K.D..KILGUS G..BOHLE D..RICHTER A..DE JAGER C.W..DE VR1ES H.,
DE WITT HUBERTS P.K.A.
ON THE NATURE OF LOW-LYING ELECTRIC DIPOLE EXCITATIONS IN LIGHT AND HEAVY DEFORMED
NUCLEI.
NUCL.PHYS.,A501,95(1989)

89063 AMROJAN K.A..GRIGORJAN E.O..DEMEKHINA N.A.
MASS YIELD OF THE MEDIUM-WEIGHT NUCLEI PHOTOSPAU.ATION PRODUCTS.
HflEPHAfl 4M3HKA,49,1537(1989)

B9064 SHEBEKO K.V..NEMASHKALO B.A..KUPCOV G.N.
T1-50(P-POL,G-I)V-51 REACTION PATIAL CROSS SECTIONS.
M3BECTMB AH CCCP.53,987(1989)

•19065 ROGOV A.V..K1TAEV V . JA . , ABRAMOV A.I.
PHOTONEUTRON PEACTIONS NEAR THRESHOLD ON FE-54,56,57,58 ISOTOPES.
RHEPHAfl W3HKA, 49,122011989)

89066 HARTUNC G..RICHTER A..SPAMER E..WOERTCHE H..RANGACHARYULU C..DE JAGER C.W.,DE VRIES H.
INELASTIC ELECTRON SCATTERING OFF MIXED SYMMETRY J-PI=2t STATES IN FE-56.
PHYS.LETT.,221B,109(1989)

8 9 0 6 7 DIN G , U . , C A M E R O N J . A .
REACTIONS F E - 5 4 ( P , G ) C O - 5 5 AND F E - 5 4 ( P , P ' G ) F E - 5 4 KROM 2 . 3 5 TO 3 . 9 0 MEV.
P H Y S . R E V . , C 4 0 , 5 7 7 ( 1 9 8 9 )

8 9 0 6 8 REINER K..GRABMAYR P . , M A U S E R G . . M E R T E N S G. .WAGNEH G . J . . F R I E D R I C H J . . V O E G L E R N . ,
KNOPFLE K . T . , R V C K E B U S C I I J . . H E Y D E K . . V A N NECK D . . W A R O Q U I E R M.
( E . E ' P ) STUDY OF THE CONTINUUM OF N l - 5 8 ABOVE Gl \ N T RESONANCE R E G I O N .
P H V S . L E T T . , 2 2 8 B , 3 1 ( 1 9 8 9 )

8 9 0 6 9 AMROJAN K . A . , V A R T A P E T J A N G . A . . D E M E K H I N A N . A . , A R A K K L J A N A . A . . G R I G O R J A N E . O .
I N V E S T I G A T I O N OF SOME C H A R A C T E R I S T I C S OF B E - 7 AN1> N A - 2 4 PH0T0FORMATION.
C E . ' B O f l P O C U ATOMI0R H A t t O ! H TEXHHKH. CEPMfl: f U E P t l i t - W B l M E C K H E H C C . H F J K S A H M H " , 8 , 9 1 ( 1 9 8 9 )

8 9 0 7 0 - GONCALVES 0 . D . . D E BARROS S. .EICHLER J .
COMPARISON BETWEEN MEASUREMENTS ON RAYLEIGH SCATTERING AND FORM FACTOR THEORIES FOR
l ( l /ANGSTR0M)<X<50( l /ANGSTROM).
NUCL.INSTR. AND M E T H . , A 2 8 0 , 3 7 5 ( 1 9 8 9 )

8 9 0 7 1 VIESTI G..ANGHINOLFI M..BORTIGNON P .F . .CORVISIERO P..DZILAVJAN L..FORNAL B..ORAMEGNA F . ,
NATOWITZ J . B . . N E B B I A G. .PRETE G . . T A I U T I M.,ZUCCH!ATTI A.
SHAPES OF CU-59 NUCLEI AT MODERATE EXCITATION ENERGIES AND S P I N .
P H Y S . R E V . , C 4 O , R 1 5 7 O ( 1 9 8 9 )

8 9 0 7 2 TINGWELL <:.I .W..HANSPER V . Y . . T I M S S . G . , S C O T T A.F..MORTON A.J. ,SARGOOD D . O .
THE N I - 6 0 ( P , G ) C U - 6 1 AND N I - 6 2 ( P , G ) C U - 6 3 CROSS SECTIONS.
N U C L . P H Y S . , A 4 9 6 , 1 2 7 ( 1 9 8 9 )

89073 ARAKELJAN A.A..BALABEKJAN A.R..DANAGULJAN A.S.,KH DAVERDJAN A.G.
PHOTODISINTEGRATION OF CU-65 ISOTOPE.
tUEPHAH W3MKA,49,922(1989)

89074 TROFIMOV JU.N,
RADIATIVE CAPTURE CROSS SECTIONS FOR EVEN ISOTOPES SE, CD, TE, DY, ER, AND YB AT NEUTRON
ENERGY 0.5 MEV.
CB."BOnPOCU ATOWOH HAYKM M TEXHHKM. CEPMfl. (UEPHIF. KOHCTAHTU",2,11(1989)

89075 BAT1J V.G.,VLADIM1R0V JU.V.,RAKIVNENKO JU.N..RANJIK JU.N..RASTREPIN O.A..SKAKUN E.A.
THE COLLECTION OF RAD1ONUCLIDES AT PHOTO- AND ELE<TRODISINTEGRATION OF NUCLEI WITH A
NEAR 90.
ATOWAH 3HEPnifl,63,386(1989)

89076 TROFIMOV JU.N.
RADIATIVE NEUTRON CAPTURE CROSS HECTONS OF R U - 1 0 2 , 1 0 4 AND C i - 1 4 0 , 1 4 2 .
CE."BOnPOCH ATO*OPI HATO1 M TEXHIKM. CEPMH: flOEPHNr KOHCTAHiW',4,37( 1 9 8 9 )

89077 MILKAU U..BOHLE D..RICHTER A.
SEARCH FOR MIXED-SYMMETRY J-PI=1« AND 2+ STATES IN l'D-110 WITH INELASTIC ELECTRON
SCATTERING.
NUCL.PHYS.,A499,517(1989)

B9O7B ARAKELJAN A.A.,BALABEKJAN A.R..DANAGULJAN A.S..KHUDAVERDJAN A.d.
REACTIONS OF THE TYPE (G,N), (G,2N), AND (G.PIXN) UN SEPARATED TIN ISOTOPES.
HiEPHAfl WCHKA,50, 1226(1989)

cn
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89079 TIMOKHOV V.M.,BOKHOVKO M.V..ISAKOV A.G. .KAZAKOV L.E..KONONOV V.N..MANTUROV G.N.,
POLETAEV E.D..PRONJAEV V.G.
NEUTRON CAPTURE, TOTAL CROSS SECTIONS, AND AVERAGE RESONANCE PARAMETERS TOR TIN ISOTOPES
HflEPHAfl «BWU,50,609(1989)

89080 ALARCON R..LASZEWSKI R.M..DALE D.S.
GIANT MI RESONANCE IN SN-I20 AND THE QUENCHING OF THE NUCLEON SPIN G-FACTORS.
PHYS.REV.,C40,R1097(1989)

89081 RASSOOL R.P.,THOMPSON M.N.
ABSOLUTE PHOTONEUTRON CROSS SECTION OF 1-127.
PHYS.REV.,C39,1631(1989)

B90B2 SANDOR R.K.J..BLOK H.P..GARG U..HARAKEH M.N..DE JAGER C.W.,PONOMAREV V.JU..VDOV1N A.I.,
DE VRIES H.
INTERPLAY BETWEEN SINGLE-PARTICLE AND COLLECTIVE DEGREES OF FREEDOM IN THE EXCITATION OF
THE LOW-LY1HC BUADRUPOLE STATES IN ND-142.
PHYS.LETT.,233B,54<1989)

89083 KASTEN B.,HEIL B.D..BRENTANO P.V..BUTLER P.A..HOBLIT S.D..KNEISSL U..LINDENSTRUTH S.,
MULLER G..PITZ H.H..ROSE K.W..SCHARFE W.,SCHUMACHER M..SEEMANN U.,WEBER TH.,
WESRELBORG C.ZILGES A.
EVIDENCE FOR A CLUSTER OF COLLECTIVE 1+ STATES IN ND-150 NEAR 3 MEV.
PHYS.REV.LETT.,63,609(1989)

89084 HARTMANN U..BOHLE D..HUMBERT F..RICHTER A.
ELECTBOHCITMIOK OF THE Kl SCISSORS MODE IH GD-154 AHD THE SYSTEHATICS OF THE Ml
STRENGTH DISTRIBUTIONS IN GD-154,156,158,160.
NUCL.PHYS..A499,93(1989)

89085 PITZ H.H..BERG U.E.P..HE1L R.D..KNEISSL U.,STOCK R..WESSELBORG C..VON BRETANO P.
SYSEMATIC STUDY OF LOW-LYING DI POLE EXCITATIONS IN GD-156,158,160 BY PHOTON SCATTERING.
NUCL.PHYS.,A492,411(1989)

89086 STOLK A..HARAKEH M.N..HESSELINK W.H.A..HOFMANN H.J.,NOORMAN R.F..VAN SCHAGEN J.P.S.,
SUJKOWSM Z..VERHEUL H..DE VOIGT M.J.A..WITTE D.J.P.
SHAPE TRANSITION AT HIGH SPIN MANIFESTED IN THE G-RAY DECAY OF THE GIANT DI POLE
RESONANCE IN HOT DY NUCLEI.
PHYS.REV.,C4O,R2454(1989)

89087 BIGAN Z.M..UZAREVA L.E. .MAZUR V.N. .SOKOLJUK I.V.
ABOUT THE EXCITATION OF ISOMER STATES OF NUCLEI ER-167, HF-179, AND W-183 IN (G.G')-M
REACTION.
(UEPHAfl 4M3WM.49,913(1989)

89088 NOLTE R.,SCHRODER F..BAUMANN A.,ROSE K.W.,FUHRBERG K.,SCHUMACHER M..FETTWEIS P.,
CARCHON R.
HUCLEAR STRUCTURE DEPENDENCE OF THE El STRENGTH LOCATED IN THE GIANT DIPOLE RESONANCE OF
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86057
88097
87031
86034
90032
90069
87003
88079
86017
88021
B71O7
86093
90052
B6O32
90027
86047
87026
86004
88004
86093

88017 88117 90015

86033 B6062 86087
88036 88116 88122
90003

87011 87020 B704B 87105 8B016
89024 89030 89036 89060

86078 87087 87088 87114E 89080

89087

86086 87041E 89055
88104

88006 9OOH4
88024

87008 B71O7 89005
87040 88004 89025

88120
90077
87018E
90023

89083
88030
87083

90080

B7019E 87074

90070
88074 88120
90031 90077

89012 89091 89092
89037

87075 88027 89011 89023 89095

89037 90048

68006 90034

89016
89091

86036
90036

89092

86037 86080 87029 87040 B7O44 88050 89031

86031 87008 87107 89005 89012 89091 89092

88037
87065 87098 87102 88055 88095
87003 88006 .
86030 88029E 88039
87056E
88013 88071 89018
87047 90038



HA.HER C.
MAKHNOVSKIJ E.D.
MAM T.
MAKKUS R.C.
MALEC V.F.
MALOV L.A.
MANAKOS P.
MANDEVILLE J.B.
HANK G.
MANLEY D.M.
MANN H.
MANTUROV C.N.
MARAGAZIOT1S D.J.
MARCHAND C.
HAfiCHLENSKI D.G.
MARCINKOWSKl A.
HAREKHIN S.V.
MARGARJAN A.T.
MARGAZ1OT1S D.J.
MAR IKJ AN G.G.
MARINKOV L.
MARINOVA S.G.
MARTIN J.
KARTIN P.W.
MARTINO J.
MARTINS J.B.
MARTINS N.N.
MARUKJAN G.O.
MARUYAMA I.K.
MASON J.P.
MATEVOSJAN E.M.
MATONE G.
MATSUYAMA H.
KATTHEtIS J.L.
MATTIOLI N.
MAUREL N.
MAUSER G.
MAVIS D.G.
MAZAN'KO B.V.
MAZUR V.M.
MAZZUCATO E.
MCCARTHY J.S.
MCDANIRLS O.K.
MCDERMOTT J.P.
MCELLISTREM M.
MCGEORGE J.C.
MCGILL J.A.
MCINTYRE E.K.
MCKEOWN R.D.
MCLEAN D.
MCNEIL K.G.
MEASDAY D.F.
MEBEI. M.V.
MECHTEL G.H.
MECKING B.A.
MEDVE M.P.
MEDVEDEV V.I.
MEGRABJAN M.A.
MELLEMA S.
MEOT V.
MERTELMEIER T.
MERTENS G.
METSCH B.C.
METTNER H.

B9042
B60Z0E
B6022
87067
88021
90074
87030
90069
8710BE
86037
86075
86101E
69031
88013
88034
87022
8800SE
89097
90027
89097
87094
90055
89007
87060
88072
88101E
90045
90007
87001
87068
90007
86006E
89093
86011
86006E
88032
89068
88046
87079
89087
89007
87104
86034
89045
89046
86029
88014
86016
87007E
88039
87045
86050
89091
88002
89001
90075
88078
90007
86012
88072
88017
89068
87072
87072

87023E

87044

89079

88071
88045

89009
90083

90083

89014

90051
89090E

90008
88074

90076
86057

89038

87080
89089

88002

88037

88031

87059

89092
88007

86014
88092

90036

88119
89045

89015

90044

88120

BSO47

88025
90052

88007

88040E

88119

87089

88104

89018 90005
89046

90002 90019

89033

88086 90018
90066

88120 89001

90030 90035

90005

88042E 89039

METZCER H.
METZINGER J.
MEYER H.O.
MEYER P.
MEZIANI Z.-E.
MHUET
MICHEL P.
MICHEL R.P.
MILKAU U.
HILLENER D.J.
MILLER B.I.
MILLER C.A.
MILLER G.J.
MILLER J.P.
MILLIMAN T.E.
MILNE E.A.
M1LNER R.G.
MILOMEM K.C.C.
MILONE C.
MINEHART R.C.
M1SHNEV 3.1 .
MISHRA C.S.
M1SKA H.
M1SKIMEN R.A.
MITCHELL G.E.
MITCHELL J.H.
MITCHELL L.W.
MITEV 0.
M1YACHE T.
MIYASE H.
MIZE U.K.
M1ZUMOTO M.
MKRTCHJAN G.G.
MOELLER K.
MOESNER J.
M01NESTER M.A.
MOKEEV V.I.
HOLLA N.I.
MOMOUGEY J.
MONAHAN J.E.
MONARO S.
MOREH R.

MOREIRA E L .
MORFORD L.J.
MORGAN G.L.
MORGENSTERN J.
MORI K.
MORITA Y.
MORRISON G.C.
MORSCHEL P.
MORTON A.J.
MOSTOVOJ M.V.
MOUGEY J.
MUCCIFORA V.
MUELLER P.E.
MU1NTYRE E.K.
MULDERS P.J .
MULLER G.
MULLIGAN T.J.
MURAKAMI T.
MURATA Y.
MURDOCH B.
MURNICK D.E.
MURPHY L.

86081
87085
88010
860948
88119
88093
89003
88080
89077
89036
88092
86003
90035
86016
87104
88042E
BB031
89058
87107
88119
90010
88014
89035
87001
87049
B8080
86060
86008
87035
86069
88014
90032
90Q24
B9003
89003
89025
86O38E
86065
88071
88060
86072
86061
89008
89090E
87066
86017
87012
86030
87035
88074
87030
09072
87005
B6033
87008
90069
88020
86033
89083
86050
87066
B7002
86036
87026
89014

89017

89001

S0036
88123
86015

B8020
88092
89039
88119

89091
B9001

90051
89054

88044

86089

89037

86082
89100

87095

88031
88035E

B7O12
89005

87020

87095

86037

89018

90069

90067

90005

90005

90069

88052

87082E

87037

88068

88071

87020
89012

88068

86080

90005

BK169 88085

87055 88003

8901)1 89018

8BO13
89012

87044 90036
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MYERS E.G.

NAATZ W.
NAGORNVJ S.I.
NAMAI K.
NANN H.
NAP0L1TAN0 J.
NARASIMHAM K.L.
NATHAN A.M.
NAT0H1TZ J.B.
NAUMENKO G.A.
NAUMOV JU.V.
NAZAROVA T.S.
NEBBIA G.
NEDOREZOV V.G.
NELSON J.
NEMASHKALO A.A.
NEMASHKALO B.A.
NEUDACHIN V.G.
NEUHAUSEN R.
NEUNANN-COSEL P.V.
NIFENECKER H.
NIKITIN V.A.
NIKOL'SKIJ M.JU.
N1K0LENK0 D.M.
N1LS0N K.
NILSSON D.
NILSSON L.
NINANE A.
NOGA V.I.
NOLTE R.
NOMURA A.
NOMURA I.
NOMURA M.
NOODWORTH J.G.
NOOREN G.J.L.
NOORMAN R.F.
NORBERT S.
NORUM B.E.
NYAKO B.

O'BRIEN J.T.
O'CONNELL J.S.
O'KEEFE G.J.
O'RIELLY G.V.
OFFERMANN E.A.J.M.
OCANESJAN A.A.
OGANESJAN JU.C.
OGANESJAN" M.A.
OGINO H.
01IH0RI T.
0HSUG1 T.
OHTSUKA N.
OKUNO H.
OLHER C.
OLNESS J.W.
OLSSON N.
OSBORNE .I.L.
OSIPENKO A.P.
OSPANOV K.T.
OUNCMANEE P.
0VCH1NNIK V.D.
OWENS R.O.

87026

86054
86019
88085
86087
88119
87096
86086
89071
87005
86067
87080
89071
86096E
86032
87074
87053
90086
86045
90073
88032
88021
86025E
86002
87078
90021
86034
87003
88103
89088
88085
86030
88069
87059
88062
89086
86043
86019
86053

89036
87001
86030
89047E
88074
90007
86076
90007
86089
87035
86022
87001
87002
86075
87046
86034
86047
90075
86002
R7O76
86009E
86011

89010
89093
87105
90005
87106
87O41E

88103
87029
87075
88077

89038
89016

B7OO5

90029
87083
88006

88029E
89093

86036

90080
87064

89035
90C08

87015

87083

87005

88019
86029

89011
90076
89060
90010

B7087

88119
90012
88114

87043

90080
90031

88035E
90076

86037

88029E

90031

89010
HBO57

89013

87114E

89031
90017
89050

88078

90077

88039

87040

88035E

90077

89013
uRim

89019 B9020 90003

89055 90070 90085

90005 90027

89064 90054 90062

90010

87044 89030 90036

89019
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PACATI F.D.
PAISS V.
PAPAJAN A.K.
PAPAN1COLAS C.N.
PAPPALARDO G.S.
PARANICOUS C.N.
PARKE W.C.
PARKER B.
PARKER P.D.
PARLAG O.A.
PARTHASARDHI K.
PARZHICKIJ S.S.
PASCHOAL S.L.
PASHCHUK S.A.

PASOS J.
PAULETTA G.
PAULUS G.
PAVEL T.J.
PFCHO «.
PEDRONI V.
PEGUSH1N E.V.
PENNINGA J.
PERDRISAT C.F.
PESTIEAV J.
PETERSON G.A.

PETERSON R.J.
PETRATOS G.G.
PETROSJAN G.M.
PETROSJAN ZH.V.
PETROVICH F.
PHAM L.D.
PHAN XUAN HO
PICARD J.
PICCOZZA P.
P1CKAR M.A.
PtCOZZA P.
P1ESSENS M.
PIGNANEUI M.
PIGNAULT G.
PINHEIRO FILHO J.I).
P1NST0N J.A.
PISKAREV I.M.
PITTS U.K.
PITZ H.H.
P1VEN1 N.S.
PLATCHKOV S.K.
PLATTNER G.R.
PLUM M.A.
POJARKOV V.A.
PCLETAEV E.D.
POL1SHCHUK V.N.
POLLI E.
POLLOCK R.E.
POMME S.
PONOMAREV
POOKTMANS
POPOV JU.S.
POPOV S.G.
POPOV V.F.
POPOV V.V.
POPOVA N.I.
POSTMA H.
POTTERVELD D.H.

V.JO.
F.

86033
88089
90083
87104
87107
90051
89024
86005
87047
89094
87096
86067
88102
C6023
90003
86003
88014
90040
88002
87111
89007
89011
88091
89014
88006
86005
89025
87052
88004
90007
90007
87040
89033
87103
88013
90011
86010
86006E
900B2
90068
88014
B8101E
88032
86025E
88010
88097
86097E
87103
86010
86005
87033
86084
87079
86004
87009
90078
89082
87060
90046
86002
90017
86020E
88078
87011
88031

87020 88071

88092 B8123 90067 90069
89091

88023 89037
90038

87106
88081 88082

B701BE 87074 87075 B8O27 88103 89011 89023 89095
90023
86015

90043
88007

89014
89095 90003

89031 90027

87031 87052 87104 B8004 88023 88030 8804] 88072
89037 89054 90(151
R8080 88089

90008
90008
90048
89041 89042
88072 88093 88104
88071 89018

87009
88022E 90001

88047
89090E
89038
86038E BCOME 86059E 87016E 87051E 87062E 88061
89017

88107 890S13 89085 90070

88072 88093 88104 90051

87031 8 7OJ4 89037

86101E 87093 88098 89079
87080 88025 880B6 9001B 90063 90064
86031 87008 87107 890(15 890)2 89091 89092
90082
90065

87005 87043 88078 90010

88119 90005 90010
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POTYLICYN A.P.
PRESTVICH K.V.
PRETE G.
PRONJAEV V.G.
PROSPER I D.
PRUET O.E.
PRUNF.AU C.
PUGACH V.M.
PUGH B.
PUNJABI V.
PYWF.LL R.E.

QIAN J1NG-HUA
QUINN B.P.
QUINT E.N.M.

RACHDAKANPONG K.
RACHEK I.A.
RACKERS T.W.
RAD F.N.
RAHBAR A.
RAHMAN M.
RAKHMANOV I.B.
RAKIVNENKO JU.N.
RAMAN S.
RAMSAY W.D.
RANGACHARYULU C.
RANJUK JU.N.
RASSOOL R.P.
RASTREPIN O.A.
RATNER B.S.
RATZEK R.
RAVN H.
REDDER A.
REDVINE R.P.
REFFAY D.

REPFAY-PIKEROEN D.
REINER K.
REKALO N.P.
REOLON A.R.
RESHIT'KO S.V.
RETZUFF G.
RICCO G.
RICHMOND D.G.
RICHTER A.

RICKEN I.
R1EDESEL H.
RIES N.
RI COLON h,
R1JNEVELD H.
RILOTTE S.
RINCREL T.C.
RITCHER A.
RIZVI I.A.
ROBERSON N.R.
ROBERTS B.L.
ROBERTSON D.C.
ROBERTSON J.L.
ROCK S.E.
RODGERS M.
ROGOV A.V.

86001 88001
86083 86103 B900EE
89071
89079
86006E B8022E 90011
86099
86044
88078
86036 86037 86080 87040 87044 90036
89031 90027
870S9 87064 87089

87063
87001 88002 88007 88120
86019 86033 B6062 86087 87011 87020 87105 88016 88033
88036 88116 88122 89024 89030 89060

87076
86002
88034
86080
88004
86065
87086E
87069
87045
86010
86044
87074
88029E
87069
90059
86085
90040
B7039
89033
89018
88013
89068
86007
86004
89089
88120
86004
90073
86081
90071
90022
36045
87108E
87109
88091
86072
87039
90073
88096
86008
86016
87070
90050
88004
89007
89065

87005 87043 90010
88045 8904S

88087
87084E 87092 89075
88072 90032 90051

88084 89066 90071
87075 B7O80 87O84E 68103 89075 90012 90017 90063
88035E 8B042E 89039 89081
87084E 87092 89075

89041 89042

88071

86031 87008 87107 89005 89012 89091 89092

86031 87006 88049 89005

87072 87099 88107 89062 89066 89077 89084 90053

R0KN1 S.H. 90051
ROLFS C. 86042

89056
ROLLEFSON A.A. 86042
RONDON-ARAMAYO O.A. 89001
ROOS P.G. 89033
ROPKE H. 86043
ROSE R.W. 89083
ROSENZWEIG D.P. 87066
ROSER H.W. 86010
ROSS C.K. 87015
ROSSI P. 87008
ROTHHAAS H. 88123
ROWLEY D. 86100
ROZENZWEIG D.P. 88068
RUBASHKIN A.L. 86007

89010
RUCKELSHAUSEN A. 86054
RUOIC A. 87094
UUDNIKOV V.E. 87111
RULLHUSEN P. 86078
RYAN P.J. 86005
RYCHEL D. 89035
RYCKBOSCH D. 86027E
RYCKEBUSCH J. 86075
RZACA-URBAN T. 86071

86046 87014 87 138 87039 87049 88028 88059 89054
90040 90043
90039 90042

89088

89005 89012 89092

96009E 870)7 88009 88011 88012 88019 8BO21 88026
89013 89016 89019 89023

87112E 88099E 88108 90079 90081
86088 B8110 88121
86C49 88023

87058 87108E 88024 88043 89004 89032 90021 90029
89068
87085

89021
86057

B9014
90058

SAAKJAN ZH.S. 90007
SABER M. 89033
SABOLCHI N.T. 90075
SAHA A. 86019
SA1DGAREEV V.M. 88106
SALEM S. 8B041
SANDEFUR W.M. 88067
SANDELL A. 90021
SANDOR R.K.J. 89082
SANIN V.M. 89011
SANTOS F.D. 86013
SANZONE M. 86004
SANZONE-ARENHOVEL M. 88105
SAPP V.V. 86011

90027
SARGENT C.P. 86032

88120
SARGOOD D.G. 86060
SARMA P.R. 87096
SARUEV G.A. 86001
SASAKI A. 87002
SASAKI 0. 86089
SASI P.H. 87106
SAV,u;t M. J. 88052
SAVCHUK O.G. 8r>02'J
SAVICKIJ G.A. 8flO23
S.UOLAINEN K. B7078
SCAFI H. 90011
SCHAERF C. 86000E
SUIANGE TH. 90043
SCIIARIt. k. B9083
Si IMUI'I' D. 86088
SCHELHAAS K.p. 88105
SCHESNACH S. 86054
SCHIH-ER J.P. 89033
SCHMALBROCK p. 8C042
SCHME1NG II. 87054

90008

88057 89030

90029 90080

89095 90003
88010 89022
86031 87008 88049 89005

86032 86057 87029 88047 88120 89031 89033 89042

86036 86037 86057 86080 87029 87040 87044 88050
89031 90027 90036
87024 88083 89072

88001
87015 89007

87018F. 87071 87075 88027 88I03 89023 90023

88022F. 8810U 890!>0E 90001

90028
86085

88034 90042

CD
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SCHMIDT G.
SCHNEIDER R.K.M.
SCHOCH B.
SCHRODER B.
SCHRODER F.
SCHRODER U.
SCHUBANK R.B.
SCHUHL C.
SCHULTE K.H.
SCHULl H.J.
SCHULZE M.E.
SCHUMACHER M.
SCHUMACHER R.A.
SCHUS3LER F.
SCHWANDT P.
SCHWEITZER O.S.
SCHHENTKER 0.
SCOTT A.F.
SEALOCK R.M.
SEDOV A.S.
SEEMANN U.
3EGEL R.E.
SEIDL P.
SELIG A.M.
SELLSCHOP J.P.F.
SEU.Y.CT *.C.
SEN GUPTA H.M.
SENE M.R.
SEPP W.D.
SERDAREVIC A.
SERGIENKO V.P.
SETH K.H.
SEUTHE S.
SEVIOR M.E.
SHABALINA L.A.
SHAHAL 0.
SHARDANOV A.RH.
SHATUNOV JU.M.
SHCHERBAK S.F.
SHEBEKO A.V.
SHEBEKO X.V.
SHEPARD J.R.
SHERMAN N.K.
SHEVCHENKO N.G.
SHEVCHENKO V.G.
SHINING N.
SHIMIZV M.
SHIN Y.M.
SHODA K.
SHOMURODOV E.M.
SHOSTAK V.B.
SHOTTER A.C.
SICK I.
SIDDIQUI S.A.
SIEFERT J.
SIGALOV V.M.
SIKORA D.I.
SILK J.D.
SIMIONATTO S.
SINGH R.K.Y.
SINGHAL R.P.
SINHA A.
SINOR T.W.
SIZOV I.V.
SKAKIJN E.A.

89003
86045
86029
87001
89088
87038
860(4
89007
89054
88079
86032
86088
86011
88032
88010
87049
87104
88083
89001
86096E
88097
88031
88031
88073
88070
B7037
86065
86029
88121
90069
87079
88057
90040
86060
90075
89100
86026
86002
89011
86009E
88077
87052
87057
87079
90086
90072
86048
89061
86018
87O71E
86023
86029
86010
86021E
86043
86067
88108
89033
89093
B8096
B6005
88010
90073
86067
87069

88037
90021

88059

89014
90040

87029
88105

89038
89017
89054

89072

89083
88060

B1O55

86091

88086

87005
89095
88011
89064

88063
87080

86079

86039
8708IE
87018E
88037
87012
87027

88081
89094

90076

88023
89017

87033
87O84E

88040E
90029

89056

88121

89099
88119

B806S

90003
90012
90054

88111
88025

87064

90023
88040E
87103

90081

88030

88081
87092

90030
90080

90040

89083

90070
89033

88061

90062

89049
88086

90030
88072

88041

88082
89075

90043

B90B8 90028

90005

86115

90018 90063

88093 88104
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SKHOTRJAN E.M.
SKOPIK D.
SLIVKA J.
SMELOV E.M.
SMEND F.
SMIRENKIN G.N.
SMIT F.D.
SMITH M.S.
SNOVER K.A.
SOBER D.I.
SODERHAN P.-O.
SODERSTRUM J.P.
SOGA F.
SOKOLJUK I.V.
SOLDATOV A.S.
SOLOSHENKOV P.S.
SOMORJAI E.
SOOS T.
SOROKIN P.V.

SORVIN V.M.
SOUKUP J.
SOUNDRANAYAGAM R.
SOWINSKI J.
SPAMER E.
SPAN1ER L.
SPECHT J.R.
SPIELER C.
SPOROV E.A.
SPRINGHAM S.V.
ST-PIERRE C.
STARCEV V.I.
STARODUB G.JA.
STEININGER R.
STEIPER F.
STEPANENKO V.A.
STEPHENSON K.E.
STETZ A.W.
STIBUNOV V.N.
STOCK R.
STOCK W.
STOLER P.
STOLX A.
STORIZHKO V.E.
STORM D.W.
STOROZHENXO JU.O.
STROHER H.
SUDA T.
SUDO M.
SUDOV A.S.
SUGAWARA H.
SUJKOkSKl Z.
SUKIASJAN YU.Z.
sum Y.
SUN C.
SURGUTANOV V.V,
SUTTON D.C.
SUTTON R.A.
SUZUKI T.
SYCMOV S.I.
SZAUTA Z.M.
SZCZUREK A.
SZEFLINSKA G.
SZEFLINSKI Z.

90007
88120
87094
87010
86088
87111
87006E
87047
B6047
88074
90031
87004
87002
89087
87111
B6096E
86053
88047
86007
88026
90019
86025E
86003
88057
88010
89066
87078
87007E
90071
86009E
88037
86044
90017
86076
89027
88100
87018E
87007E
86003
86001
86054
87072
89007
88091
88077
87066
86007
87108E
86030
87015
88103
86089
89086
90007
B6022
89014
87021
88065
86039
88029E
89094
88004
90022
86071
86071

87013

87112E

90038
87073
89036

90052
87112E

B8064

86009E
89009

86015

89017

90073
87010
B8O4OE

89099

86016
87005
86081

89014
89086
88114
87095
88008E
88100
88029E

88069

88067

88039

B7085
87085

88099E

90048

90066
88099E

89053

87017
89010

87013
90030

88001
86085

89050
88068
B90O9
89099
88035F.

88085

88115

90051

88108

88108

90040

8800BE
89013

88097

89019
90085
88039

89093

90079

90079

90043

88009
89015

89085

90002

90076

90081

90081

88011
89016

90070

90019
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SZERYFO J .
SZWERYN B.

66093
86093

TABACHENKO A.N.
TAHITI M.
TAHANASHI K.
TAKESHITA T.
TAKEUCH1 Y.
TAMAE T.
TAMA3 G.
TANAKA A.
TANAKA T.
TANEICHI H.
TARASKO H.I,
TAROJAN S.P.
TATEVOSJAN V.O.
TAVARES O.A.P.
TAYLOR K.N.
TAYLOR R.B.
TEANSONFRASONG P.
TELEGIN JU.N.
TEMNYKH A.B.
TENG P.K.
TEHISHEV A.E.
TERASAWA T.
TERAZU K.
TERHES J.K.
THE I.
THEKKUNTHALA J.
THIBAUD J.P.
THIES H.H.
THOMPSON H.H.

THORNTON S.T.
TIEGER D.R.
TIKHONOV S.V.
T1MANEN P.
TILLEY D.R.
TINMERHAN R.
TIMOFEEV G.A.
T1NOKHOV V.N.
TIMS S.G.
TINGWELL C.I.W.
TIPUNKOV A.O.
TITOV JU.I.
TOLSTIKOV V.A.
TOPORKOV D.K.
TORIKOSHI N.
TORIZUKA Y.
TORLEY R.S.
TORRE J.

TRAUTVETTER H.P.
TRICE J.H.
TROFIMOV JU.N.
TROSHENKOVA I.A.
TRUDEL A.J.
TRUKHOV A.V.
TSAI J.-S.
TSUBOTA H.
TSUKAMOTO T.
TUNG T.-Y.
TURCHINETZ K.
TURCK-CHIEZE S.
TURLEY R.S.

86001
86031
87035
66022
87035
86089
89007
88069
86039
86018
87111
9000T
90024
88101E
90073
87091
87091
86OO9E
90010
86032
86007
86030
86048
89046
88120
86015
89048
8602 IE
86030
88035E
89001
87066
86097E
88064
86008
86059
90046
86084
88083
86060
86097E
87010
86097E
86002
87015
86030
88047
86010
87038
89046
86073E
90024
88015
B7056E
B60B3
86069
66018
88119
86036
87012
86011

88001
87008 88049 89005 89071

88069 88085 89093 90076
89014
88085

90079

89058 B9090E 90044

87029 89031
88008k 89009 89015 90002 90019
88029E 8BO35E 88039

87027
86039 86049 86052 87036E 87059 87064 87089 88029E

88039 88042E 89026 89039 B9O476 89081

88068 88120

89053
86013 87032 88017 88117 89021 90015 90016

861O1E 87093 88098 89079
89072
87024 88083 89072

87013
86098
87005 87043 88078 90010

88029E 88035E 88039 89061

87039 67049 88028 88059 89054 89056 90040 90043

88094 88109 89074 89076

86103
87082E 88069 88085
86069 87082E
90005
88120
88013 88071 89018
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UEGAKI J.
UEHARA S.
UENG T.S.
UENO H.
UKA1 K.
ULMER P.E.
URBAN F.-J.
URCIUOLI C M .
URIN M.G.

86003
86022
68002
86018
87035
86032
86085
89012
88077

66015

88007 88120

67029 68050

VAN BIBBER K.
VAN CAMP E.
VAN DE VYVER R.
VAN DEN BERG A.N.
VAN DEN BRAND J.F.J.

VAN DER LEUN C.

VAN DER POEL C.J.
VAN DER STEENHOVEN C.

VAN DER KERF S.Y.
VAN HEERDEN I.J.
VAN HEES A.G.M.
VAN HIENEN J.F.A.
VAN HOOREBEKE I.
VAN NECK D.
VAN OTTEN P.
VAN PARIJS I.
VAN PRUSSEN O.P.
VAN PUT L.B.
VAN SCHAOEN J.P.3.
VARHUE W.J.
VARLAMOV V.V.
VARTANJAN C.S.
VARTAPETJAN G.A.
VAS'KO V.N.
VASINA T.N.
VD0V1N A.I.
VERBICKIJ S.S.
VERBOVEN M.
VERHEUI, H.
VERNIN P.
VESELOVSKIJ A.V.
VETTERLI M.C.
VEYSSIERE A.
VIDELA N.
VIEIRA J.L.
VIER1EN K.
VIESTI G.
VINOKUROV E.A.
VIRTUE C.
VISE J.

VISHNEVSKIJ I.N.
VLADIMIROV JU.V.

VL1EKS A.
VNUKOV I.E.
VODHANEL R.
VOD1N A.N.
VOEGLER N.
VOEVODSKIJ A. A.

86100
86027E
86027E
87020
86019
89060
86028
89051
86055
86019
88057
86075
66003
67046
66019
88043
89068
86027E
87060
86062
86055
89086
86074
87021
90083
88088
86090E
89002
89082
90059
90082
88091
88013
90059
88015
87108E
88120
89090E
87077
69071
88021
67054
87038
89089
86023
90023
86042
86001
87055
87053
89044
86064

88004
87058
87058
87105
86033

86035
90026

86033
68116

88010
87072
88074
89004

67056

67110
90020

89069

89086
88071

88024

87078

89016

67047

87018E

86001
66065

89068
86101E

88043
88043
89024
86087

86055
90049

66062
68122

89017
89024

69032

86043

69018

90047

87084E

88115

67093

89004

87011

86063

86087
69024

90041

90021

89004

88027

89032

87020

86068

87020
89030

90049

90029

89011

90021

87105

87025

87105
69041

89023

90029

88016 89024 89030

87067 88062 88066

88016 86033 88036
89060

89075 R9095 90003
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VOGELAAR R.B.
VOCT J.M.
VOIGNIER J.
VOJCEKHOVSKIJ B.B.
VOLKOV JU.K.
VOLOSHCHUK V.I.
VON BRETANO P.
VON REDEN K.
VORLET J.P.
VORUGANTI P.
VOSKANJAN A.R.

HAANDERS F.B.
WACHTER B.
WADA Y.
WAGENAAR D.J.
WAGNER G.J.
WALKER R.C.
WALLACE P.A.
HANG T.R.
WARBURTON E.K.
WARNER D.D.
WAROQUIER M.
WARTENA J.A.
WAUTERS P.
WEBER TH.
WEIGMANN H.
WEIL J.L.
WEINSTEIN L.
HELLER H.R.

WENDER S.A.
WENES G.
HESICK J.
WESSELBORG C.
WESSELING J.
WHISNANT C.S.
WHITEHOUSE D.A.
WHITLOW S.M.
WHITNEY R.R.
WHITTINGHAM I.B.
WHITTLE B.
WHITTON R.M.
W1CKERT H.

WIELOCH-LAUFENBERG N.
WIESCHER M.

WIGGINS J..
WIJEKUMAR V.
KILDENTHAL B.H.
WILHELHI Z.
WILKE W.
WILKERSON J.F.
WILLIAMS J.Z.
WILLIAMSON C.F.
WILLIAMSON S.E.
WILLIAMSON T.fi.
WILSON H.S.
WILSON K.L.
WINHOLD E.J.
WINTERS R.R.
WISE J.E.
W1SS1NK S.W.
WITTE D.J.P.

8710S
88119

89060 89068
90005

86014 88046 B90S2 90033 90037 90047

88020
B9068

88100 88118 89083 89098 89099 900H4 90085

88052 89052 90037
86029 88037
86070
86002 87005 87043 88078 90010
86020E 89059
87028 88021 88038 89016 89020 89029 89043
8BO97 88107 89085 90070
88120
88032 B9038
86045
90083

90040
88017
87035
89021
86087
88031
88037
86012
87046
87101
86075
87060
88006
87113
87060
89046
87029
86008
90015
86017
86075
86003
88097
90068
88014
86016
88014
86058
87091
88070
88015
86054
88105
86042
90047
86032
86042
86043
B6071
87108E
86017
90016
86058
87103
86074
86003
89042
86032
88055
87104
88046
89086

88050
86013
90016
86034

88107

88020

88002

88117
86085
90028
88045

90042
87055
87085
87113

86099
88093
87110
86015

89031 90027
87032 87045 88015 88017 88117 69021 90013

87066 87095 88068 90031

89083 89085 90070

88007 88120

88052 89027 89052 89056 90033 90039 90042

88067 88113 89053

88100 B8118 89098 89099 90084 9OU85

88120 89033 S9036 89041
88104 88123 90069

87029 89031 90027

88092 90027 90067

WOERTCHE H.
WOHR A.
WOLF A.
WOLF F.
WOLINEC E.
WOLKE K.
WOLTERS A.A.
WOOD S.A.
WOODWARD C.
WO0DW0RTH J.G.
WRIGHT D.H.
WUSTENBECKER S.

YAMAMURO N.
YAMAZAKI M.
YANG Fll-JIA
YANO Y.
YEARIAN M.R.
YEH T.R.
YEXIANG L.
YOKOKAWA J.
YONEAMA M.L.
YORKSTON J.
YOSHIKAWA N.
YOUNG L.
YOUNG P.G.
YUNSHAN M.

ZACERKLJANYJ A.E.
ZACHAROV I.E.
ZAJAC A.A.
ZALESNYJ G.N.
2AMADA L.H.
ZEIDMAN B.
ZELEV1NSKIJ V.G.
ZELL K.O.
ZETTL F.
ZGHICHE A.
ZHALILOV M.KH.
ZHANG D.
ZHANG H.X.
ZHEBROVSKIJ JU.V.

ZHELTONOZHSKU V.A.
ZHENGYU X.
ZHIVUN V.M.
ZHUSUPOV M.A.
ZIAKAS K.
ZIEGER A.
ZIEGLER B.
ZIEGLER W.
ZIJDERHAND F.
Z1LGES A.
ZIMMERMAN P.D.
ZOLENKO V.A.
ZORRO R.
ZUBANOV D.
ZUCCHIATT1 A.
ZUPRANSKI P.
ZURMUHL U.
ZWARTS D.
ZYBALOV A.A.

89066
89056
86061
88105
90045
89056
90041
89033
88119
86100
86086
87049

86079
86032
87063
86022
86100
86092E
90072
Bfli 19E
89093
88O4OE
87002
90010
87102
90072

90017
88073
B6023
90057
89095
88031
B7OO5
88097
86029
89018
86025E
90027
86092E
86007
89010
89089
90072
86097E
89023
90021
89004
88105
90071
8602B
89083
86058
87028
86034
89026
86004
87022
88105
87048
86007

86082
90028

90043
90049
89041
90005

89054

87029

88039
90076
90030

88019

88074
87043

86059E

86009E
89013
90052

90029

89004'
90073
86035
90070
86099
88019
87083
89047E
89071

90028

88008E

8BOO3E

89042

89031

89010

88119

B7061E

87017
89016

90028

86056

88021
90077

89009

89008

89011

89033

87062E

88009
89019

87025

89016

89015

89013

90005

88011
89023

87067

89019

90002

89019 89020 90003

88012 88019 88021

90026 90041

89020 89034 90025

90019
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V I I . TABMJA "PACnPOCTPAHEJfflOCTH KWTOnOB M TABLE "ABUNDANCES OP ISOTOPES AND
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3HEPITM HJTUIOHOB" NUCLEON SEPARATION ENEMIES"

HcnojnaoMHH JtaHHUe P9S0TU The d a t a used o f p u b l i c a t i o n
"Photonuclear Data Index, 1973-1981", NBSIR 82-2543-1,1983

NUCLEUS 1

1-H - 1
2
3

2-HE- 3
4

3-LI- 6
7

4-BE- 9

6-B - 10

6-C - 12
13

7-N - 14
IS

8-O - 16
17
18

9-F - 19

10-NE- 20
21
22

11-NA- 23

12-140- 24
25
26

13-AL- 27

14-31- 28
29
30

15-P - 31

16-S - 32
33
34
36

17-CL- 35
37

ABUNDANCE
W

99.99
1.5(-2)
«

1.4(-4)
99.99

7.50
92.50

100.00 j;

20.00
80.00

9S.89
1.11

99.63
0.37

99.76
0.04
0.20

i 100.00 i:;;

90.51
0.27
9.22

100.00 \::

78.99
10.00
11.01

100.00 i:

92.23
4.67
3.10

100.00 i

95.02
0.75
4.21
0.02

75.77
24.23

G.N

*
2.2
6.3

7.7
20.6

5.7
7.3

1.7

8.4
11.5

18.7
4.9

10.6
10.8

15.7
4.1
8.0

10.4

16.9
6.3
10.4

12.4

16.5
7.3
11.1

13.1

17.2
8.5
10.6

12.3

15.0
8.6
11.4
9.9

12.6
10.3

G,P

«
2.2
8.5

5.5
19.8

4.6
10.0

16.9

6.6
11.2

16.0
17.5

7.6
10.2

12.1
13.8
15.9

8.0

12.8
13.0
15.3

8.8

11.7
12.1
14.1

8.3

11.6
12.3
13.5

7.3

8.9
9.6
10.9
13.0

6.4
8.4

SEPARATION
G,T G.HE3

•
•
*

*
19.8

15.8
2.5

17.7

18.7
11.2

27.4
23.9

22.7
14.8

25.0
18.6
15.8

11.7

23.9
21.6
21.5

17.4

26.7
23.0
21.6

18.2

27.5
24.6
22.2

17.9

24.0
21.3
20.4
19.3

17.9
16.8

*
*
*

*
20.6

15.8
25.9

21.2

17.8
27.2

26.3
24.4

20.7
28.2

22.8
18.8
25.6

22.1

21.2
19.9
26.3

24.4

23.1
20.1
26.0

23.7

23.2
20.6
24.8

22.5

19.1
17.1
21.9
25.0

19.6
22.1

ENERGIES
G.A

*
*
*

*
*

1.5
2.5

2.5

4.5
8.7

7.4
10.6

11.6
11.0

7.2
6.4
6.2

4.0

4.7
7.3
9.7

10.5

9.3
9.9
10.6

10.1

10.0
11.1
10.6

9.7

6.9
7.1
7.9
9.0

7.0
7.8

(NEV)
G.2N

*
•

8.5

*
28.3

27.2
12.9

20.6

27.0
19.9

31.8
23.7

30.6
21.4

28.9
19.8
12.2

19.6

28.5
23.6
17.1

23.5

29.7
23.9
IB.4

24.4

30.5
25.7
19.1

23.6

28.1
23.7
20.1
16.9

24.2
18.9

G,NP

*
2.2
8.5

7.7
26.1

3.7
11.8

18.9

8.3
18.0

27.4
20.9

12.5
18.4

23.0
16.3
21.8

16.0

23.3
19.6
23.4

19.2

24.1
19.0
23.2

19.4

24.6
20.1
22.9

17.9

21.2
17.5
21.0
21.5

17.8
18.3

G.2P |

*
<
*

7.7
28.3

26.4
33.5

29.3

23.5
30.9

27.2
31.6

25.1
31.0

22.3
25.3
29.1

23.9

20.B
23.6
26.4

24.1

20.5
22.6
24.8

22.4

19.9
21.9
24.0

20.8

16.2
18.2
20.4
25.0

17.3
21.4

NUCLEUS

18-AR- 36
38
40

19-K - 39
40
41

20-CA- 40
42
43
44
46
48

21-SC- 45

22-T1- 46
47
48
49
50

23-V - 50
51

24-CR- 50
52
53
54

25-MN- 55

26-FE- 54
56
57
58

27-CO- 59

28-N1- 58
60
61
62
64

29-Cu- 63
65

30-ZN- 64
66
67
68
70

31-GA- 69
71

ABUNDANCE
(*>

0.34
0.06
99.60

93.26
0.01
6.73

96.94
0.65
0.14
2.09
0.00
0.19

100.00

8.10
7.40
73.80
5.40
5.30

0.25
99.75

4.35
83.79
9.50
2.36

100.00

5.80
91.80
2.10
0.30

100.00

68.27
26.10
1.13
3.59
0.91

69.17
30.83

48.60
27.90
4.10
18.80
0.60

60.10
39.90

G,N

15.3
11.8
9.9

13.1
7.8
10.1

15.6
11.5
7.9
11.1
10.4
9.9

11.3

13.2
8.9
11.6
8.1
10.9

9.3
11.1

13.0
12.0
7.9
9.7

10.2

13.4
11.2
7.6
10.0

10.5

12.2
11.4
7.8
10.6
9.7

10.9
9.9

11.9
111
7.1
10.2
9.2

10.3
9.3

G,P

8.5
10.2
12.5

6.4
7.6
7.8

8.3
10.3
10.7
12.2
13.8
15.8

6.9

10.3
10.5
11.4
11.4
12.2

7.9
8.1

9.6
10.5
11.1
12.4

B.I

8.9
10.2
10.6
11.9

7.4

8.2
9.5
9.9
11.1
12.5

6.1
7.4

7.7
8.9
8.9
10.0
10.9

6.6
7.9

G

24
20
18

18
17
15

25
19
19
20
21
22

17

22
22
22
21
22

19
IB

23
. 22

21
19

17

23
20
19
19

16

21
20
19
19
19

16
15

19
18
17
17
17

15
15

SEPARATION
T

2
7
2

5
5
8

0
7
8
9
5
6

5

.9
1
4
7
.1

.2

.7

.2

.4

.0

.7

.2

.0

.9

.6

.4

.6

.2

.1

.3

.5

.1

.1

.5

.0

.3

.4

.7

.2

.4

.1

O,HE3

18.6
20.8
23.1

19.2
16.7
20.7

18.8
20.2
18.3
23.3
26.1
29.4

21.0

20.6
18.4
22.6
20.4
24.0

19. B
22.6

20.3
21.8
18.8
22.1

21.2

19.7
20.3
18.2
22.0

20.3

17.7
19.2
17.0
21.0
23.0

IB.9
20.7

16.7
18.3
15.7
19.8
21.0

18.0
19.7

ENERGIES
0,A

6.6
7.2
6.8

7.2
6.4
6.2

7.0
6.2
7.6
8.8
11.1
14.4

7.9

B.O
9.0
9.4
10.2
10.7

9.9
10.3

B.6
9.4
9.1
7.9

7.9

8.4
7.6
7.3
7.6

7.0

6.4
6.3
6.5
7.0
8.1

5.8
6.8

•1.0

4.6
4.8
5.3
6.0

4.5
5.3

(MEV)
0

2B
20
16

25
20
17

29
19
19
19
17
17

21

22
22
20
19
19

20
20

23
21
20
17

19

24
20
18
17

19

22
20
19
18
16

19
17

21
19
18
17
15

16
17

2N

0
.6
.5

2
9
9

.0
8
4
.1
8
2

.0

.7

.1

.5

.8

.1

.9

.4

.6

.3

.0

.7

.2

.1

.5

.8

.7

.0

.5

.4

.2

.4

.5

.7

.8

.0

.0

.1

.3

.7

.8

.0

fi

21
20
20

18
14
17

21
20
18
21
22
24

18

21
19
22
19
22

16
19

21
? 1
18
20

17

20
20
17
20

17

19
20
17
20
20

16
17

IS
IH
If
19
19

16
17

,NP

.2

.6

.6

.2

.2

.7

.4

.4

.2

.8

.7

.2

.0

.7

.2

.1

.6

.3

.1

.0

.1

.6

.4

.9

.8

.9

.4

.8

.6

.4

.6

.0

.4

.5

.9

.7

.1

.6

.8

.0

.1

.5

.6
• 1

O.2P

14.9
18.6
22.8

16.6
18.3
20.3

14.7
18.1
19.9
21.6
*

29.1

19.1

17.2
18.7
19.9
20.8
21.8

19.3
20.2

16.3
18.6
20.1
22.0

20.4

15.4
18.3
19.6
21.5

19.3

14.2
16.9
18.1
19.9
22.7

17.2
20.0

13.8
16.4
17.3
18.5

*

18.8
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I NUCLEUS 1

1 1
32-GE- 70

72
73
74
76

33-AS- 75

34-SE- 74
76
77
78
80
82

35-BR- 79
81

36-KB- 78
80
82
83
84
86

37-RB- 85
87

3B-SR- 84
86
87
88

39-Y - 89

40-ZR- 90
91
92
94
96

41-NB- 93

42-MO- 92
94
95
96
97
98
100

44-RU- 96
98
99
100
101
102
104

45-RH-103

ABUNDANCE
<«)

20.50
27.40
7.80
36.50
7.80

100.00

0.90
9.00
7.60
23.50
49.60
9.40

50.69
49.31

0.35
2.25
11.60
11.50
57.00
17.30

72.17
27.83

0.50
9.90
7.00

81.60

i-lOO.OO

51.50
11.20
17.10
17.40
2.80

"100.00

14.84
9.25
15.92
16.88
9.55

24.13
9.63

5.50
1.90

12.70
12.60
17.00
31.60
18.70

100.00

G,N

11.5
10.7
6.8
10.2
9.4

10.2

12.1
11.2
7.4
10.5
9.9
9.3

10.7
10.2

12.0
11.5
11.0
7.5
10.5
9.9

10.5
9.9

12.0
11.5
8.4
11.1

11.5

12.0
7.2
8.6
8.2
7.8

8.8

12.7
9.7
7.4
9.2
6.8
8.6
8.3

10.7
10.3
7.5
9.7
6.8
9.2
8.9

8.1

G,P

8.5
9.7
10.0
11.0
12.0

6.9

8.5
9.5
9.6
10.4
11.3
12.2

6.3
7.5

8.2
9.1
9.9
9.8
10.7
11.9

7.0
8.6

9.0
9.6
9.4
10.6

7.1

8.4
8.7
9.4
10.3
11.5

6.0

7.5
8.5
8.6
9.3
9.2
9.8
10.6

7.4
8.3
8.4
9.2
9.4
10.1
10.5

5.3

SEPARATION
G.T

18.6
18.2
17.3
18.2
18.4

15.4

19.3
19.3
18.7
18.9
18.8
18.8

15.8
15.9

19.9
19.fi
19.5
19.1
19.4
19.2

16.5
17.1

20.2
20.5
20.1
20.7

18.1

20.7
18.6
15.7
15.9
16.1

13.4

20.8
16.7
16.2
16.5
16.1
16.3
15.5

17.4
17.2
16.7
17.0
16.4
16.7
16.7

14.5

G.HE3

17.6
19.1
16.7
21.0
23.1

19.4

17.2
18.9
16.1
20.1
21.5
23.0

18.7
20.2

16.9
18.2
19.6
17.2
21.0
22.8

19.6
21.8

17.9
19.5
17.4
21.4

19.9

18.8
14.9
17.2
18.5
20.4

15.7

16.9
15.4
14.2
16.6
15.2
17.4
18.2

14.2
15.4
13.8
16.6
14.8
18.1
19.5

13.3

ENERGIES
G,A

4.1
5.0
5.3
6.3
7.5

5.3

4.1
5.1
5.7
6.0
7.0
8.2

5.5
6.5

4.4
5.1
6.0
6.5
7.1
8.1

6.6
8.0

5.2
6.3
7.3
7.9

8.0

6.7
5.5
3.0
3.8
4.9

1.9

5.6
2.1
2.2
2.8
2.8
3.3
3.2

1.7
2.2
2.3
2.9
2.8
3.4
4.3

2.2

(MEV)
G,2N

19.7
18.2
17.5
17.0
15.9

18.2

20.7
19.2
18.6
17.9
16.9
16.0

' 19.0
18.0

21.2
19.9
18.8
18.4
18.0
17.0

19.4
18.6

21.2
20.0
19.9
19.5

20.8

21.3
19.2
15.8
14.9
14.3

16.7

22.8
17.7
17.0
16.5
16.0
15.5
14.2

19.6
18.3
17.7
17.1
16.5
16.0
15.1

18.6

G,NP

18.8
19.0
16.5
20.2
20.6

17.1

19.3
19.8
16.9
20.1
20.4
20.2

16.8
17.4

19.4
19.8
20.1
17.4
20.3
20.9

17.5
18.5

19.8
20.1
18.1
20.5

18.2

19.8
15.6
17.3
17.8
18.5

14.7

19.5
17.3
15.9
17.8
16.1
17.9
18.0

17.3
17.7
15.8
18.1
16.0
18.6
18.9

12.7

1
Q.2P |

15.1
17.6
18.5
19.9
22.1

IT.9

14.2
16.4
17.3
18.4
20.6
22.7

16.7
18.8

13.5
15.4
17.4
18.2
19.4
21.9

17.7
20.5

14.6
16.7
18.0
19.2

17.7

15.4
16.3
17.1
18.9
21.3

15.4

12.6
14.5
15.1
16.1
16.5
17.3
19.5

12.2
14.0
14.7
15.7
16.6
17.5
19.1

13.7

NUCLEUS

46-PD-102
104
105
106
108
110

47-AG-107
109

48-CD-1O6
108
110
111
112
113
114
116

49-TN-I13
115

50-SN-112
114
115
116
117
118
119
120
122
124

51-SB-121
123

52-TE-12O
122
123
124
125
126
128
130

53-1 -127

54-XE-I24
126
128
129
130
131
132
134
136

55-C3-13;

ABUNDANCE
(X)

1.00
11.00
22.20
27.30
26.70
11.BO

51.83
48.17

1.30
0.90
12.50
12.80
24.10
12.20
28.70
7.50

4.30
95.70

1.00
0.70
0.40
14.70
7.70

24.30
8.60

32.40
4.60
5.60

57.30
42.70

0.10
2.50
0.90
4.60
7.00
18.70
31.70
34.50

100.00

0.10
0.10
1.90

26.40
4.10

21.20
26.90
10.40
8.90

100.00

G,

10.
10.
7.
9.
9.
8.

9.
9.

10.
10.
9.
7.
9.
6.
9
8

9
9

10
10
7
9
6
9
6
9
8
8

9
9

10
9
6
9
6
9
8
8

9

N

6
0
1
6
2
8

6
2

9
3
9
0
4
5
0
7

4
0

8
3
5
6
9
3
5
1
8
5

2
0

3
8
9
4
.6
.1
8
.4

.1

10.2
10
9
6
9
6
8
8
8

9

.1

.6

.9

.3

.6

.9

.5

.0

.0

0,

7.
8.
8.
9.

10.
10.

5.
6.

7.
8.
8.
9.
9.
9.
10
11

6
6

7
8
8
9
9
10
g
10
U
12

5
C

7
8
8
B
a
9
9
10

6

6
7
8
8
8
8
9
9
9

6

P

8
7
8
3
0
5

8
5

3
1
9
1
6
8
3
1

1
8

5
5
7
3
4
0
9
7
4
1

8
6

2
0
1
6
.7
.1
.6
.0

.2

.8

.6

.2

.2

.7

.8

.1

.6

.9

.1

SEPARATION
G,T

17.3
17.0
16.6
16.8
16.6
16.4

13.9
13.8

17.3
17.1
16.9
16.6
16.8
16.5
16.7
16.6

13.9
13.9

17.1
17.1
17.0
17.1
16.8
17.1
16.8
17.f
17.2
17.4

12.9
13.1

15.7
15.8
15.7
15.9
15.7
15.8
15.7
15.6

13.4

16.2
16.2
15.9
15.7
15.8
15.6
15.7
15.6
15.5

13.2

G,KE3

15.2
16.4
14.2
17.6
18.5
19.6

16.4
17.3

14.6
15.8
16.9
14.7
17.9
15.6
18.9
16.6

16.8
17.9

15.0
16.2
14.4
17.4
15.3
18.5
16.3
19.6
20.7

*

17.1
18.7

13.9
15.2
13.0
16.2
14..0
17.2
18.0
18.8

16.3

13.8
14.9
15.8
13.6
16.5
14.4
17.2
17.9
18.5

16.1

ENEROIES
G,A

2.1
2.6
2.9
3.2
3.9
4.4

2.8
3.3

1.6
2.3
2.9
3.3
3.5
3.9
4.1
4.9

3.0
3.7

1.8
2.6
3.2
3.4
3.8
4.1
4.4
4.8
5.7
6.7

3.1
3.9

0.3
1.1
1.5
1.8
2.2
2.6
3.2
3.8

2.2

0.5
1.3
1.8
2.1
2.2
2.6
2.7
3.2
3.7

2.0

IMEV)
G,2N

18.9
17.6
17.1
16.6
15.8
15.0

17.5
16.5

19.3
18.3
17.2
16.9
16.4
15.9
15.8
14.8

17.1
16.3

19.0
18.1
17.9
17.1
16.5
16.3
15.8
15.6
15.0
14.4

16.3
15.8

17.9
17.0
16.7
16.4
16.0
15.7
15.1
14.5

18.2

18.5
17.9
16.8
16.5
16.2
15.9
15.5
15.0
14.4

16.2

G,

17.
18.
15.
18.
18.

IB.

15.
15.

17.
17.
18.
15
18.
16
18
19

15
15

17
17
16
18
16
18
16
19
19
20

14
15

16
17
14
17
15
17
18
18

15

16
17
17
15
17
16
17
17
17

15

NP

7
0
8
3
5
7

4
7

2
7
1
9
5
2
8
1

5
•J

6
9
0
3
2
8
S
0
8
0

9
4

.8
3
.9
.5
.2
.8
.0
.0

.3

.6

.2

.3

.1

.5

.3

.8

.8

.8

.0

G,2P

13.3
14.9
15.7
16.4
17.8
19.2

15.1
16.4

12.3
13.9
15.4
16.2
16.8
17.6
18.3
*

15.7
17.1

12.9
14.6
15.6
16.1
16.9
17.5
18.2
19.0
*

20.5

16.5
18.0

12.3
13.8
14.5
15.2
15.8
16.4
17.6
18.5

15.3

11.7
13.2
14.4
15.0
15.5
16.0
16.5
17.5
18.4

15.2
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NUCLEUS 1

|
56-BA-130

132
134
135
:36
137
138

57-LA-138
139

58-CE-136
138
140
142

59-PR-141

60-ND-142
143
144
145
146
148
150

62-SM-144
147
148
149
ISO
152
1S4

63-EU-151
153

64-GD-1S2
154
155
156
157
158
160

65-TB-159

66-DY-156
158
160
161
162
163
164

67-HO-165

6B-ER-162
164
166
167
168
170

ABUNDANCE
(X)

0.10
0.10
2.40
6.60
7.90
11.20
71.70

0.09
99.91

0.20
0.30
88.40
11.10

100.00

27.16
12.18
23.80
8.29
17.19
S.75
5.63

3.10
15.10
11.30
13.90
7.40
26.60
22.60

47.90
52.10

0.20
2.10
14.80
20.60
15.70
24.80
21.80

100.00

0.06
0.10
2.34
19.00
25.50
24.90
28.10

100.00

0.10
1.60

33.40
22.90
27.10
14.90

C,N

10.2
9.8
9.5
7.0
9.1
6.9
8.6

7.3
8.8

10.0
9.6
9.2
7.2

9.4

9.8
6.1
7.8
5.8
7.6
7.3
7.4

10.6
6.4
8.1
5.9
8.0
8.3
8.0

8.0
8.6

8.6
8.7
6.4
8.5
6.4
7.9
7.5

8.1

9.4
9.1
8.6
6.5
8.2
6.3
7.7

8.0

9.2
8.9
8.5
6.4
7.8
7.3

G,P

7.0
7.7
8.2
8.3
8.5
8.7
9.0

6.0
6.2

6.9
7.6
8.1
8.8

5.2

7.2
7.5
8.0
8.0
8.6
9.2
9.6

6.3
7.1
7.6
7.6
8.3
8.7
9.0

4.9
5.9

7.4
7.6
7.6
8.0
8.0
8.5
9.3

6.1

6.6
6.9
7.4
7.5
8.0
8.0
8.6

6.2

6.4
6.9
7.3
7.5
8.0
8.6

SEPARATION
G,T

16.0
15.8
15.9
15.6
15.8
15.8
15.6

13.6
13.2

15.7
15.7
15.8
12.3

13.4

16.1
14.3
12.7
12.6
12.8
12.7
13.2

16.4
12.9
13.0
12.6
13.0
13.7
14.0

10.3
11.3

13.3
14.0
14.2
14.1
14.1
13.8
13.4

11.9

14.1
14.1
13.8
13.5
13.6
13.5
13.4

11.7

13.8
13.7
13.5
13.3
13.0
12.7

G.HE3

13.9
14.7
15.5
13.5
16.2
14.5
16.7

13.8
15.8

13.8
14.6
15.2
14.5

14.4

13.9
10.9
13.2
11.8
14.2
15.2
16.4

12.7
10.5
12.8
11.2
13.8
15.3
16.5

12.7
14.8

12.5
14.1
12.2
14.9
13.3
15.4
16.0

14.4

12.3
13.3
13.8
12.3
14.5
13.3
15.4

14.1

12.1
12.8
13.5
12.3
14.3
*

ENERGIES
G,A

0.6
1.0
1.5
1.9
2.1
2.5
2.6

2.0
2.0

0.4
1.0
1.6

-1.4

1.2

0.8
-0.5
-1.9
-1.6
-1.2
-0.6
0.4

-0.1
-2.3
-2.0
-1.9
-1.4
-0.2
1.2

-2.0
-0.3

-2.2
-0.9
-0.1
0.2
0.7
0.7
1.0

0.1

-1.8
-0.9
-0.5
-0.4
-0.1
0.2
0.4

-0.1

-1.7
-1.3
-0.8
-0.7
-0.5
0.0

(MEV)
G.2N

18.2
17.3
16.7
16.4
16.1
16.0
15.5

16.6
16.1

17.9
17.2
16.7
12.6

17.3

17.9
15.9
13.9
13.6
13.3
12.6
12.4

19.0
14.8
14.5
14.0
13.9
13.9
13.8

14.4
14.9

1S.1
15.1
15.1
15.0
14.9
14.3
13.4

14.9

16.3
16.0
15.4
15.0
14.6
14.5
13.9

14.7

16.5
15.8
15.1
14.9
14.2
13.3

C,NP

16.7
17.0
17.1
15.1
17.4
15.4
17.3

12.9
14.8

16.6
16.9
16.9
15.6

14.4

16.6
13.4
15.3
13.7
15.5
15.9
16.5

16.2
13.4
15.3
13.5
15.5
16.6
16.5

12.9
14.2

15.3
16.2
14.1
16.2
14.4
16.0
16.0

14.0

15.6
15.5
15.6
13.9
15.7
14.3
15.6

13.9

14.9
15.3
15.3
13.8
15.3
15.3

G.2P

12.0
13.1
14.3
14.8
15.4
15.8
16.4

14.7
15.2

12.1
13.2
14.3
15.8

13.4

12.5
13.1
13.8
14.4
15.1
16.2
17.6

10.6
12.4
13.0
13.6
14.2
15.7
16.9

13.2
14.6-

12.2
13.5
14.1
14.7
15.2
15.9
*

14.6

11.4
12.4
13.5
14.1
14.8
15.4
16.2

14.8

11.2
12.3
13.5
14.3
15.0
*

NUCLEUS

69-TM-169

70-YB-168
170
171
172
173
174
176

71-LU-175
176

72-HF-174
176
177
178
179

ieo
73-TA-180

181

74-W -180
182
183
184
186

75-RE-185
187

76-OS-184
186
187
188
189
190
192

77-IR-191
193

78-PT-190
192
194
195
196
198

79-AU-197

80-HG-196
198
199
200
201
202
204

81-TL-203
205

ABUNDANCE
(X)

100.00

0.10
3.10
14.40
21.90
16.20
31.70
12.60

97.39
2.61

0.20
5.20
18.60
27.10
13.70
35.20

0.012
99.988

0.10
26.30
14.30
30.70
28.60

37.40
62.60

0.02
1.58
1.60

13.30
16.10
26.40
41.00

37.30
62.70

0.01
0.79
32.90
33.80
25.30
7.20

100.00

0.20
10.10
17.00
23.10
13.20
29.60
6.80

29.50
70.50

G,

8.

9.
8.
6.
8.
6.
7.
6.

7.
6.

8.
8.
6.
7.
6.
7.

6.
7.

8.
B.
6.
7.
7.

7.
7.

8.
8.
6.
8.
5.
7.
7

8
7

8
8
8
6
7
7

8

8
8
6
8
6
7
7

7
7

N

1

1
5
6
0
4
5
9

7
3

6
1
4
6
1
4

6
6

5
1
2
4
2

8
4

9
3
3
0
9
8
6

1
R

8
7
4
1
9
6

1

8
3
6
0
2
8
5

7
5

G

5

6
6
6.
7.
7
8
8

5
6

6
6
6
7
7
8

5
5

6
7
7
7
8

5
6

5
6
6
7
7
8
8

5
5

6
6
7
7
8
8

5

6
7
7
7
7
8
9

5
6

P

6

3
B
8
3
5
0
5

5
0

2
7
8
3
6
0

7
9

6
1
2
7
4

4
0

7
5
6
2
3
0
8

3
9

1
9
5
6
1
8

8

6
1
2
.7
.6
.5
.0

.7

.4

SEPARATION
G,T

11.3

13.6
13.2
13.0
12.9
12.7
12.7
12.7

10.9
10.8

12.8
12.7
12.3
12.2
12.0
12.3

10.9
10.9

12.9
12.8
12.4
12.2
12.2

10.5
10.5

12.7
12.1
12.1
12.3
12.0
12.4
12.9

10.5
10.8

12.6
12.8
13.0
12.9
13.1
13.0

11.4

13.4
13.4
13.3
13.3
13.0
13.2
13.2

11.2
11.4

G.HE3

13

12
12
11
13
12
14
15

12
12

11
12
10
12
11
13

11
13

11
12
11
13
14

12
13

10
11
10
12
11
13
15

12
13

11
12
13
11
14
15

13

12
13
11
14
12
14
15

13
14

1

0
4
3
3
4
2
0

7

1

4
0
9
7
g
7

4
2

7
7
5
2
2

3
5

9
6
4
7
4
7
3

.6

.9

.0
2
3
.9
.2
.0

.6

.3

.1

.8

.0

.7

.9

.9

.4

.9

ENERGIES
O,A

-1.2

-1.9
-1.7
-1.6
-1.3
-0.9
-0.7
-0.6

-1.6
-1.6

-2.6
-2.3
-2.2
-2.1
-1.8
-1.3

-2.1
-1.5

-2.5
-1.8
-1.7
-1.7
-1.0

-2.2
-1.7

-3.1
-2.8
-2.7
-2.1
-2.0
-1.4
-0.4

-2.1
-1.0

-3.2
-2.4
-1.5
-1.2
-0.8
-0.1

-0.9

-2.0
-1.3
-0.8
-0.7
-0.3
-0.1
0.5

-0.9
0.1

(MEV)
G,2N

14.9

16.1
15.3
15.1
14.6
14.4
13.8
12.7

14.4
14.0

15.6
14.9
14.5
14.0
13.7
13.5

14.5
14.2

15.4
14.7
14.2
13.6
13.0

14.1
13.6

16.1
14.9
14.6
14.3
13.9
13.7
13.3

14.4
14.0

15.7
15.1
14.6
14.5
14.0
13.4

14.8

15.8
15.3
14.9
14.7
14.3
14.0
13.5

14.7
14.2

G,NP

13.3

15.0
14.11
13.4
14.11
13.7
14.(
15.0

13.0
11.

14.
14.
13.
14.
13.
15.

11.
13.

14.
14.
13.
14.
15.

12.
13.

14.
14.
12.
14.
13.
15.
15.

13.
13.

14.
15.
15.
13.
15.
15.

13.

15.
15.
13.
15.
13.
15.
16.

13.
13.

)

3

i
3

5
7
3
5
2

3
2

2
3
3
6

i

7

1
5

4
0
3
6
5
8

7

0
2
8
3
9
4
2

5
9

G,2P |

13.5

11.2
12.4
13.0
13.7
14.4
15.0
*

13.5
14.1

11.1
12.2
12.8
13.5
14.1
14.9

13.3
13.9

11.8
13.0
13.5
14.3
15.6

13.1
14.4

10.5
11.9
12.4
13.2
13.7
14.6
16.2

13.3
14.6

10.8
12.2
13.5
14.0
14.8
*

13.9

11.7
12.9
13.7
14.2
14.8
15.3
*

14.2
15.6
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NUCLEUS I ABUNDANCEI <»
82-PB-204 1.40

206 24.10
20T 22.10
208 52.40

S3-BI-2O9 100.00

88-RA-226

89-AC-227

90-TH-232 100.00^:

92-U -234 0.005

235 0.720

238 99.275

93-NP-237

94-PU-238 -

239
240
242

95-AM-241

O,N O,P
SEPARATION ENERGIES

G,T Q,HE3 G,A
(NEV)

G,1N G,NP G,2P

8.4
8.1
6.7
7.4

7.5

6.4

6.7

6.4

6.8
5.3
6.1

6.6

7.0
5.7
6.5
6.3

6.7

6.6
7.3
7.5
8.0

3.8

7.4

4.5

7.8

6.6
6.7
7.6

4.9

6.0
6.2
6.5
6.9

4.5

12.8
13.0
13.1
12.9

9.4

9.7

9.4

10.2

10.2
10.0
10.0

8.2

9.8
9.8
9.7
9.5

8.2

12.4
13.4
12.7
14.4

10.9

7.9

12.2

10.6
9.S
11.B

10.4

9.7
8.8
10.2
10.8

9.5

-2.0
-1.1
-0.4
-0.5

-3.1

-4.9

-5.0

-4.1

-4.9
-4.7
-4.3

-5.0

-5.6
-5.2
-5.3
-5.0

-5.6

15.2
14.t
14.8
14.1

14.4

11.3

11.9

11.6

12.6
12.1
11.3

12.3

12.9
12.7
12.2
11.5

12.6

14.4
14.8
14.0
14.9

11.2

13.4

11.5

13.7

13.1
11.9
13.6

11.4

12.6
11.6
12.7
12.9

11.0

12.3
13.7
14.7
15.4

0.8

12.5

13.7

11.9
12.4

12.0

10.9
11.4
11.8
12.6

11.0


