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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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CDFE

HAMAP MY, LUeHTp IDAHHHX GOTOANEPHHX 3KCNEepUMeHTOB

Centre for Photonuclear Experiments Data, MSU INP, Leninskie Gory, 119899 Moscow, USSR
TeJedoH: (095) 939-34-83 telephone
Tenedaxc: (095) 939-50-34 telefax
TeJNeKe: 112863 [KBA HWfD 411483 MGU SU telex
3JIEKTPOHHaA roura: CDFE@COMPNET .NPIMSU.MSK.SU e-mail

Mo

HacToamt BHITyCK TIOOrOoTOBJEH LIEHTPOM IAHHHX
¢oToslepHHX 3KCMEpHMMEHTOB  HayuHo-HcclieloBa-
TEJILCKOT'O VHCTUTYTA SANEPHOR (MB3VKH MOCKOBCKOIO
roCYAApCTBEeHHOTO yHMBEPCHTETA.

Butiyck npopo/maeT LMkS u3zamviz L$0 no paa-
JMYHHM paslieniaM (M3MKK  3JIeKTPOMArHNTHHX B3au-
MOZEHCTBUMIA. OTW MBIAHWUS OXBATHBANT pe3y/JbTaTH
3KCNEPUMEHTANBHHX MCCNeJoBaHMit GOTO- ¢ 3JeK-
TPOSIEPHHX peakuvt, MpoLeCCOB pPaIMALMOHHOTO
3axpara.

YHdoomalMoHHHe M3namus 0 (exeromrne G-
JIeTEHY, CBOJHHe yKasaTen) CONEPEAT CUCTEMATU-
3UPOBAHHY VHOODMALIMIO O camuxX padoTax, OCoGeH-~
HOCTSIX MCMOJB3CBAHHHX 3KCMEePUMEHTATBHHX MeTO-
IVMK, OCHOBHHX MOJIYYEHHHX ¢W3WYECKMX pe3yhTa-
Tax, Oud/Morpa¢v WY YKasare/b aBTOpPOB padoT,
BHIOJIHEHHHX 3a ONpele/IeHHHA Nepuosl BPEeMeHH.

TeMmaTyeckme magaima LD (o630pH, arTaacH)
COIEPXAT aHa/M3 OCHOBHHX pe3y/BTaToB, NOJyYeH-
HHX B Pa3/MUHHX OONaCTSX (MRHKH 3/JeKTpOMAr-
HATHHX  B3aMMOLEHCTBMM, KOMTALSIIMM UWMCHOBHX
JAHHHX 110 @’I’Oﬂmpﬂlﬂ peaKkLMsM, OLeHeHHHe ¢o-
TOANEPHHE JAHHHe.

Kpome MoaroToBkH usiarMi lleHTp JaHHHX ¢OTO-
SDEPHHX 3KCMEpHMEeHTOB KOMTAMpYET B paMkax
MEXIIYHApPOOHOT'O o0MeHHOr'o ¢opMara EXFOR 3aKcne-
PVMEHTAMBHHE JaHHHE NO $OTORNEDHHM PeaKLMsM.
¢oH uMcnoBHX fSaHHEX LUKMO comepmMT paHHHE Mo
BHXOJAM, CeuyeHrsM, OYHKLMAM BO3OYXAEHMS peak-
LMA, YTNOBHM, 3HEPreTHUECKHM, MABCCOBHM, 3aps-

DOBHM DpachpefieNeHsM NMPOIYKTOB M IDYTHM Xapak-
TEePUCTHKAM DpoekUMA BlayMOneHCTBUR (GOTOHOB,
YacTHLl U HEeRATPOHOB C  aTOMHEMMA

3apstmeHHRHX

"digital photonuclear reaction data,

CDFE

The present issue has been prepared in the
Centre for Photonuclear Experiments Data at
the 1Institute of Nuclear Physics of Moscow
State University.

The issue continues the series of CDFE pub-
lications on various fields of electromagnetic
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 works 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
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.
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YOTOALEPHHE JAHHHE 1986-1990

B.B.Bapnamoe, M.E.CrenaHos, B.B.CanyneHko

HayyHo-uccieioBaTeNnbCKil MHCTUTYT
snepHoA dumuxkn MY

LieHTp IaHuX QOTOSNEPHHX 3KCMEPHMEHTOB
(LN43)

1. MPEMMCIOBVE

HacTosupi#t Ykaszatesnb SBASCTCS NPOJOKEHNEM
Ykasarenn "¢oTosiepHue JAaHHHe  1976-1985",
ONySAMKOBAHHOTO paHee.

 Ykazsaresb BKMuaeT B cels Tadmly ¢orosmep-
HbX HOAHHHX, B KOTOpPOR CHCTEeMATU3MpOBaHW pe-
3YJbTATH 3KCNEPUMEHTAIBHEX MCC/IeROBaHUit, Oyl
JIMKOBaHHHX B 1986-1990 rojax, oub/morpapsmo pa-
6OT ¥ aBTOPCKUA yKasaTelb.

llpy noaroToBke Ykasarens Ouid MCNONB3OBaHH
YKasaHHHe COBETCKHEe M HMHOCTpDaHHHE XYPHAJIH.

1. AToMHasi IHepIrus

PHOTONUCLEAR DATA 1986-1990

V.V.Varlamov, M.E.Stepanov, V.V.Sapunenko

Institute of Nuclear Physics of MSU

Centre for Photonuclear Experiments Data
(CDFE)

PREFACE

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.

2. BecTH. Mock. yH-Ta. Cep.: $usuMKa. ACTPOHOMIS
3. BB, AH Kaa. CCP. Cep. ¢¥3uKO-MaTeMaTHuyecKasi
4. VBB, AH Jlar. CCP. Cep. $M3MuECKMX M TEXHWYECKMX HAYK

5. BB, AH CCCP. Cep. @ma3uueckas

6. VbBecTHs BHCIMX YueCHHX 3aBeficHuil. Cep. $usuka

7. Nuicema B8 KT

8. C6. "BompocH aroMHof Hayku M Texivku. Cep.: O0mas U siepHas gemuka". MockBa
9. C6. "BonpocH aroMHoft HAYKM M TEXHMKHM. Cep.: fliepHOo-(W3HYeCKMe HCChelOBaHUA

{(TeopUs ¥ IKCNEDMMEHT)" . Mocksa

10. C6. "BonpocH arOMHOM HAayKHM M TeXHMKM. Cep.: fnepHHe KOHCTaHTH'. MOCKBa
11. CO."llpoGnemd AnepHON GMBMKHM H KoCMMUecKX JyueR". XapbkoB

12. YkpauHCKHH QUB3HUYECKUR XypHas
13. flnepHas ¢uduka

14. Australian Journal of Physics
15, Canadian Journal of Physics
16. I1 Nuovo Cimento

17. Journal of Physical Society of Japan

18. Journal of Physics G: Nuclear Physics

19. Nuclear Instruments and Methods
20. Nuclear Physics, A

21. Nuclear Science and Engineering
22. Physical Letters, B

23. Physical Review, C

24. Physical Review Letters

25, Zeitschrift fur Physik, A

1. Atomnaya Energiya (in Russian)
2. Vestnik Moskovskogo
(in Russian)
3. Izvestiya AN Kaz.
. Izvestiya AN Latv. SSR. Ser.
(in Russian)

o

Pis'ma v ZHETF (in Russian)

O~

Fizika" (in Russian)

0

Universiteta. Ser.: Pizika.

Sb. "Voprocy Atomnoj Nauki i Techniki. Ser.:

Astronomiya

SSR. Ser.: Fiziko-Matematicheskaya (in Russian)
Fizicheskikh i

Tekbhnicheskikh Nauk

Izvestiya AN SSSR. Ser. Pizicheskaya (in Russian)
Izvestiya Vysshikh Uchebnykh Zavedenij. Ser. Pizika (in Russian)

Sb. "Voprocy Atomnoj Nauki i Techniki. Ser.: Obshchaya i Yadernaya

Yaderno - Fizicheckie

Issledovaniya (Teoriya i Experiment)", Moskva (in Russian)

Ri«daiin

10. Sb. "Voprocy Atomnoj Nauki i Techniki.

Moskva (in Russian)

Ser.: Yadernye Konstanty".



11. Sb. "Problemy Yadernmoj Fiziki

(in Russian)

i Rocmicheskikh Luchei".

Kharkov

12. Ukrainskij Fizicheskij Zhurnal (in Russian)
13. Uspekhi Fizicheskikh Nauk (in Russian)

14. Yadernaya fizika (in Russian)
15. Australian Journal of Physics
16. Canadian Journal of Physics
17. 11 Nuovo Cimento

18. Journal of Physical Society of Japan

19. Journal of Physics G: Nuclear Physics

20. Nuclear Instruments and Methods
21. Nuclear Physics, A

22. Nuclear Science and Engineering
23. Physical Letters, B

24. Physical Review, C

25. Physical Review Letters

26. Zeitschrift fur Physik, A

11. NOSCHEHMA K TABJMIE

B tabmyy "QOTOSJEPHHNE JAHHHE'  BKJUOMEHH
CBelleHMA 0 padoTax, colepxaipx MHPopMALHI0 00
S3JICKTPOMATHUTHHX BO30YXKIEHMSX B aTOMHHX sapax,
KpOMe pe3yJIbTaToB WCCJieJOBaHUA IMPOLECCOB pamm-
alMOHHOI'O 3axBaTa TeIVIOBRX HEeRTPOHOB, MMEKMX
BeCchbMa CrieLMdMYecKy®n IpUpoly.

BryloyeHHHe B TaO/MLY 3KCNEpUMEHTaJIbHHE pe-
3YJbTaTH OTHOCHATCS, B OCHOBHOM, K  00JacTH
9Hepruil BO3CYXIEHUS, 3aKJ/UYeHHON MexXIy HYKJIOH-
HHM M ME30HHHM TIOpOrami.

IKCTiepUMEHTa/IbHasl MHGOPMALIMA B Tad/Mie MMpH-
BOIMTCSl, Kak [paBWIO, OTAEJABHO JJIs1 Kawioro M3
MCCJIeJOBAHHHX AileP, DACNONIOXeHHHX B TOpsiike
BO3PACTaHUsA aTOMHOI'0 HOMEDA 3/eMEeHTa.

TepmitHH, oGo3HAYaKUpe rpadd TaG /ML,
cleyxiiee colepxaHue:

HmMepT

"NUCLEUS"- CHMBOJ 3JiIeMeHTa C yKasaHMeM MacCo-
BOI'0 4YMCJIA (B CJy4Yae WCIOJb30BAHUS
MACHM U3 €CTEeCTBEHHOR CMeCH M30-

TONOB YKa3HWBaeTCsl CHMBOJS "0");

"REACTION"- 1 cCTpoka - CHMMBOJI peakLMM BHe 3a-
BUCUMOCTHA OT criocofa ee UcchelioBa-
HUSI U MUCCRELOBAHHOT'O KaHala (Yka-
3a8HO Janee); peakuusi pajualMOHHOIO
3axBara o6o3Havaercs (P,G),(A,G) U
Tak Jalee, HECMOTps Ha TO, UTO B
COMLEMHCTBE CJlyyaeB peyb MOeT JMillb
0 KaHane o0pa3oBaHMsA KOHEYHOr'o si-
pa B OCHOBHOM COCTOSHMU: 2 CTPOKa
- CHMBOJIH XapaKTepUCTHUK HasleTalopX
M BHICTAONMX YaCTUL; MON - (KBa3y)
MOHOXPOMATHYHOCTDL, POL - MOJsipU3a-
LiMst;

"FINAL/TARGET"
FN - CHMMBOJ 3/JIeMEHTa C YKa3aHUeM
3apsila ¥ MacCOBOT'O UMCJ/a KOHEYHOr'o
smpa peakim ¢oTo- U 3JEKTPOBO3-
OyxJleHusl; TN - B chyuyae oOpaTHoO#
peaklMM paJMalMOHHOrO 3axBaTa YKa-
3WBaAETCA SOPO - MMIIEHB;

EXPLANATIONS OF THE TABLE

DATA" contains
electromagnetic

Table "PHOTONUCLEAR
information about the
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 experimental 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 atomic number of the
element.
of the

The terms designating the columns

table are as follows:

"NUCLEUS"- is the element symbol with the
mass nuaber indicated, when a
target made of mixture of isotopes
is used, the symbol "o 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 - 1is 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;



MEeXIly ypOoBHsMM

"ENERGY"'- EN - 3Heprusi Wi 00JaCThb SHeprWft  "ENERGY"~- EN - is the excitation energy or
BO3OYXOEHUS] (B MEV); 18 peakipit C the energy region (in MEV); for
9NIeKTpOHaM M LISl peakiMi pamalm- the reactions induced by electron
OHHOI'0 3axBaTa B psle CJ/lyYaeB npu- and for radiative capture
BOASITCS 3HEprvy WM o6/laCTH  3Hep- sometimes the energy or energy
T'MA HANeTalupX 4YacTvl (IpY 3TOM range of incident particles is
JaeTCs CUMBOJ HaeTaesd YacTULM, indicated (then the incident
HampyuMep, B CcJydae peaklMp C particle is denoted by a symbol of
3JIeKTpOHaM - EN-E); incident particle, e.g. for

reactions induced by electrons -
EN-E};

"ANGLE" - 3HaYeHUss WM JManasoHd yrjoB (B "ANGLE"- are the values or range of the
rpafycax), s KCTOphX NpOBOIMIMCH angles (in degrees) at which
U3MEepEeHUs; measurements were made;

"QUANTITY"- KOOH OCHOBHHX pe3yJbTaToB BuIloJi-  "QUANTITY"- are a codes of the main results of
HEHHHX M3MEDEHUMM W UM3JI0XeHue WH- the measurements made and the
dopmalMy, M3BJACKaeMON n () description of information
ob6cyxJaemolt apTopaMy  ( YTIOMMHaloTCS extracted and (or) discussed by
JMillb PaKThyeckue pe3yJbTaTH, IIpyu- the authors (only the factual
BOIMMHE B padoTax B BWUIE DUCYHKOB, results given in papers as
TaOAull Wi YKCAOBHX 3IHaueHuh: M - diagrams, tables, or digital
W3MEepeHo; D - [I0JyuyeHo; R - of- values are mentioned; M -
30p); measured, D - deduced, R -

reviewed;

"NUMBER"-  NSTUCUMMBOJIBHH WMJIEHTUPMKATOpP cooT-  "NUMBER"- is the fife-digit number of the
BeTCTBYWWEH paCoTh B OUSAMOrpaduu, work in the bibliography, formed
o0pazobanHuit 1o  nipuHumMny TTHHH wu on the principle YYNNN  and
onpenenasumi rog (IT) onyéaMkoBa- determining the year (YY) of
HUS palOTH WU ee [IOPSAOKOBHIA HOMep publication of a work and its
(HHH) B COOTBETCTBYKUWEM VHPOPMALM- index  number (NNN) in the
OHHOM OKVINleTeHe; corresponding information

bulletin;

Vg JONONHWTENIbHHY  YCJOBHHA cumBOJ,  "E'- is an additional symbol signifying
O3HavaluMi Hanwuve B ¢oHgax Lo the presence in the CDFE fund »f
UnppoBHX JAHHHX B ¢opMare EXFOR. digital data in the EXFOR format.

111. CIOBAPH KOIOB CODE DICTIONARY
Kon Code ColepxaHne Contents
A abda-yacTHLa alfa-particle
ABI alCOoOTHOEe 3HayeHue absolute integrated
UHTEr paJlbHOI'O0 CeyeHus cross gection
ABS NnorJomeHne absorption
ABX al6COJIOTHOE 3HayeHue absolute cross
ceyeHus section
ABY alCoMOTHOEe 3HayeHue absolute yield
BHXOOA
ANIS aHHU3O0TpOIMA ( yTJI0BOI'0 anisotropy (of angular
pacrpeie/IeH!s1) distribution)
ASYM acHMMeTpHsA asymmetry
AVLSP cpejiHee paccTosHue average level spacing
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Kon Code Conepxatue Contents

A-MOM YTJIOBOt MOMEHT angular momentum

A-POW aHa I3 MpYmast analizing power
CNOCOSHOCTD

BRANCH KO3¢dMLIMEHT BETBJIEHUA branching ratio

B(EL) npUBeieHHAaA BepOATHOCTD reduced transition
nepexoga probability

CDENC 3apAanoBasi IVIOTHOCTD charge density

CDIS 3apsanoBoe pacripeie/ieHne charge distribution

COINC COBnaneHus coincidences

CORR KOppesamA (No 3HepTHH) correlation (energy)

D JeATpOH deuteron

D: noJiyyeHHHe JaHHWe data deduced

DEF napasMeTp DedopMALIMHA deformation parameter

DNY BHXOJ 3alies [hiBalomX delayed neutron yield
HefATPOHOB

DST (yrnosoe) pacmpenencHme (angular) distribution

E 3MEKTPOH electron

E 3Heprus (ypoBHA) energy (of level)

E-AV cpeHAA 3Heprusa average energy
{ BTODMYHON YaCTHLIH) {of secondary particle)

EN 9HEpIrus BO3ICYXIEHNS excitation energy of
HCClelyeMoTo  pa nucleus investigated

EN-A 3Heprus HaleTaanen energy of incident

EN-D YyacTHu (A,D,E,N,P,T) particle (A,D,E,N,P,T)

EN-E

EN-N

EN-P

EN-T

ETOP OTHOWRHME (BHXOROB W electron-to-positron
CeUeHMRt) 1A peakimit ¢ ratio (of yields or cross
3JIeKTpOHaM U MNO3IUTPOHaAMA sections)

F Jelienne fission

FBAR napamMeTp 6appepa IesleHUA fisgion barrier parameter

FBIL JeJIMMOCTh fissionability

FMF ¢opmMpakTOp form factor

FN: KOHeYHoe Ampo final nucleus

FPRB BEPOSTHOCTE TEJIeHUA fission probability

FRRNG npoder (parMeHTOB fieJIeHUs fission fragment range



Kon Code ColepxaHne Contents

G ramMmqa-KBaHT gamma-quantum

G-WIDTH payalMoHHas IMpUHa radiative width

INT MHTEHCURHOCTE (Mepexoma) intensity (of transition)

INTCFC KO3pdMLIMEeHT vHTepGepeHLIMN interference coefficient

IRAT U3OMEpHOe OTHOMmeHMe isomer ratio

ISCHR n3oxpomara isochromate

1SY BHXOJ U3oMepa isomer yield

ITOP OTHOWeHUe (BHXOOOB isomer to-prompt ratio
WM ceuyeHiit) U3OMepHOro (of yields or cross
¥ MTHOBEHHOI'O MpoLleCCcoB sections)

IYR OTHOWEHKE BHXOJOB HM3OMEpPOB isomer yield ratio

J-PI CMMH-YETHOCTE (YPOBHSR) spin parity (of level)

KE KUHeTHYecKasl sHeprus kinetic energy

KF-DN KkuHeTndeckasa QYHKLMA kinetic function of
3anazHBaliiX HeNTpPOHOB delayed neutrons

LDEN napaMeTp IUIOTHOCTH YpOBHel level density parameter

LFT BpeMs WIBHA ( YPOBHSA) lifetime (of level)

LOSS CIMEeKTp 3HepreTuyeCcKux energy loss spectrum
noTeph

M: U3MepeHHHe BEJIMYMHH data measured

MATR MATPUUHHI 3JIeMeHT matrix element (of
(nepexona) transition)

MD pacnpejeneHue No YrJioOBHM angular momentum
MOMEHTaM distribution

MDIS MaccoBO€ paclpeaeseHue mass distribution

MES CTeKTp HEAOCTAMX SHeprm missing energy spectrum

MFRP cpefHas gMHa npodera mean free path

MIX KO3(dIMEHT CMEIMBaHKA mixing ratio

MLTPL MHOXECTBEHHOCTD multiplisity

MON MOHOX POMATHYHOCTE monochromativity
(nyyka ¢oTOHOB) (of phitin beam)

MTRN nepejiaHHHit MMITYJILC moment transfer

MULT MY IbTUNIOJIBHOCTE multipolarity

N HeTpOH neutron

N-AV cpefHee YMCNO ( HEMTPOHOB) average number (of

neutrons)

11
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Kol Code CoJliepxaHne Contents

NOX OTCYTCTBHE [AHHHX O CedYeHM no cross section data

OCPR BEPOATHOCTE 3aceNieHUA occupation probability

P NPOTOH proton

PNY BHXOJX MI'HOBEHHHX HENTPOHOB prompt neutron yield

POL nonspuaaims polarisation

PTOA OTHOmEHHe (BHXOLOB WIH proton-to-alfa ratio
CeUYeHU? ¢oTO- U (of yields or cross
3JIeKTpopacHeVieHus) iq sections for photo- and

" TIPOTOHOB M aJiba-YaCTHII electrodisintegration)

PTOE OTHOMEeHNE (BHXOMOE WM photon-to~electron ratio
CEYEHHIt) A peaKlit ¢ (of yields or cross
POTOHAMM K 3JICKTPOHAMA sections)

PTON OTHOmMEHKE (BHXOLOB WM proton-to-neutron ratio
ceyeHHlt $oTO- U 3NEKTPO- {of yields or cross
pacmervieHus1) IS IPOTOHOB gections for photo- and
U HERTPOHOB electrodisintegration)

Q 3HAuYeHKe Q (peaxLim) Q-value (of reaction)

QMOM KBAAPYTIONLHHI! MOMEHT quadrupole moment

R: o6CyXIaeMie HaHHhe data reviewed

RDI pagyc (nepexona) radius (of transition)

RLI OTHOCUTENBHOE 3HayeHue relative integrated
HHTETDAILHOT'O CEYeHHUsT cross section

RILX OTHOCHUTENbHOE 3HayeHue relative cross section
CeYeHUs

RLY OTHOCHUTEJIbHOE 3IHAYeHue relative yield
BHXOa

RMD pachpege/ieHe rno MMIyJabCcaM recoil momentunm
OTJIauH distribution

RSP ¢yHKIMA OTKJIMKA response function

SCAM aMIUMTyRa paccesaHuUs scattering amplitude

SEP JHEpPrusl oTlhelieHus separation energy

SIG cevyerne (QYHKLMS cross section (excitation
BO30YXIEHUA) function)

SI1G-0 cevyeHne ofpasoBaHMA ground state cross
OCHOBHOI'O COCTOSHUS section

SI1G-1 ceueHe o0pa3oBaHMA excitation states cross

SI1G-2 BO3CYXIEHHHX COCTOSHIA sections

SIG-3

SIG-M ceuyeHre obpa3OBaHMA metastable (isomeric)

MeTacTadWIibHOIo
( MBOMEPHOT'0) COCTOSHMUS

state cross section



Kon Code

ConepxaHue

Contents

SIG-V

SPC

SPC-A

SPC-DP

SPC-IMP
SPCTF
SRE
STFUN

STOAS

STR

S(0)

TDIS
THR
TN:
TOT

TTOD

TRDEN

TRR

XN

YP

ceyeHue o6pasOBaHUA
Pa3IMYHHX COCTOAHURA

3HepreTHyecKmit CnexkTp

9HEPreTUYecKkuwit CreKTp
A-YyacTvill NpY JjeneHmm

SHEpPreTHYECKUA CNEKTp
¢OTOHOB, CHMMAKIMX
BO30YXIOeHHe

WMITYJIbCHOE pacIipefieieHne
CTNEKTPOCKOMMMYECKUI (PaKkTop
HCuYepiHBaHnWe NpaBWIA CYMM
CWIOBaAs QyHKLMS

OTHOWCHKEe WMPHH 1714
CHMMETDIYHOTO M
ACYMMETDHYHOT'O JeJIeHMUA
CHJla peaoHaHca

$akTOp HyNeBON 3IHEPIr'umn

TPHUTOH
U30CIIMH

BpeMeHHoe pacrpelc/ieHne
nopor ( peakuym)
AOPO-MUIEHD

MOJIHOE ceueHue

OTHOIDEHMe (BHXONOB WM
ceueHMt POTO- WIM 3NeKTpo-
pacmenieHust) s TPHUTOHOB
KU IefTpoHOB

TVIOTHOCTH Niepexoja

CKOPOCTDH TepMOSIepHOR
peaxkim

HeUIEHTUEULIMPOBAHHKNR
MPOMYKT peaxLi

HEKOTOpOe UMCJI0 HEHTPOHOB

HEeKOTOpoe HYUCJIO MPOTOHOB

various states cross
gsections

energy spectrum

energy spectrum of
A-particles in fission

energy spectrum of
de-excitation photons
impulse distribution
spectroscopic factor
sum rule exhausten
strength function
symmetric-to-asymmetric
fission width ratio
resonance strength
zero-energy factor

triton
isospin

time distribution
threshold (of reaction)
target nucleus

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

transition density

thermonuclear reaction
rate

nonidentifyed reaction
product

some number of neutrons

some number of protons

13
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1v. TABMIA "$OTORIEPHHE JAHHHE"

TABLE "PHOTONUCLEAR DATA"

[ NUCLEUS | REACTIONlF[NAL/TARGET ENERGY | ANGLE | QUANTITY Inuum:n;l
1=1 HYDROGEN A=1,2,3
- (G,ABS) EN = 200, R:8IG 90001
treee..a2000, ., ..
(E,E’) FN: 1- H- 1 EN-E = 331 37.1 M:3IG, PMF 87001
vessease T30 o e
(E,E’) FN: 1- H- 1 EN-E = 960. 37.5 M:8IG 89001
ciesae.s 1500, . . PP
H- (G,N) FN: 1- H- 1 EN = 14.7 4p1 N:SIG 86006E
G,NON Ciesaaes T4 e i
(G,N) FN: 1- H- 1 EN = 2.15 30. M:3PC,DST,SIG 87006E
G, MON P ... 135, ... D:MULT
(G,N) FN: 1- H- 1 EN = 4, 45. M:8PC,DST 87007E
ceveeens 180 L., 135, L. .
(G,N) FN: 1- H- 1 EN = 50. 45. N:81G,ASYM,COINC 88001
G,POL ceeaeras 100, .. 90, ...
(G,N) FN: 1- H- 1 EN = 6. 30. M:DST,810 88003F
G, MON veseeees 9. .. 1850 L.,
(G,N) Mm: 1- H- 1 = 4. 90. M:ABY 89002
(G,N) FN: 1- H- 1 EN = 2.754 N:SIG 89006E
G,MNON
(G,N) FN: 1- H- 1 EN = 5.97 M:DST 89008
: 8.999...
(G,N+P) = 14.7 4P1 N:S1G 86006E
G, MON cessenes T4,
(G,N+P) = 187, 30. N:3PC,8PC-INP,DST,S1G 87002
G,MON vesvenso 427, ... 170. ... D:SEP
(G,N+P) ER = 40, R:SIG,CORR 88005
veaevess 1200 L.,
(G,P) FN: O-NN- 1 EN = 50. 45. M:ASYM 86001
G,POL veeseses 1000 L., 90, ..
(G,P) FN: O-NN- 1 EN = 100. 32.5 M:81G,DST 86004
G,MON tessases 255, .. 130, ...
(G,P) FN: O-NN- 1 EN = 4.7 4P1 M:SIG 86006E
G, MON T .. .
(G,P) FN: O-NN- 1 EN = 300. 0. M:POL,81G,DST,ASYM 86007
G, POL vesneaase 5000 .., 180, ...
(G,P) PN: O-NN- 1 EN = 187. 30. M:3PC, 3PC-IMP,DST,SIG 87002
G, MON 427. ... 170. ... D:SEP
(G,P) FN: O-NN- 1 EN = 170. 0. M:SPC,DST,SIG 87008
G, MON ceveeses 2100 ... 1BO. ...
(G,P) FN: O-NN- 1 EN = 50. 45. M:SIG,A3YM,COINC 88001
G,POL .. 100. . 90,
(G,P) FN: O-NN- 1 EN = 800. 90. M:SIG 88119
........ 1600.
(G,P) PN: O-NN- 1 EN = —mee 0. M:31G 89003
PR . 25, 10. e diieae
(G,P) FN: O-NN- 1 EN = 8. 0. M:SPC,SIG 89004
....... . 18, .
(G,P) FN: O-NN- 1 EN = 98, 0. M:8PC,DST,SIG 89005
G,MON cevaies. 243, L1800 ... e
(G.P) FN: 0-NN- 1 EN = 208.2 23. M:SPC,DST,S1G 89007
G,MON veseaess 33709 L0 ST.T ... e,
(G,P) FN: O-NN- 1 EN = 200. 25, M:DST, POL 89009
P, POL veereess 350, ... 75, e

- 14 -
Wcu:us I nnc-rrou] FINAL/TARGET | ENERGY I ANGLE QUANTITY Tmml
H- 2 (0,P) PN: O-NN- 1 EN = 30. 90. M:816 89010
a,PoL ceenees 1000 L.
(a,p) FN: O-NN- 1 EN = A, %0. M:810,ASYM 89011
a,PoL R (- A
(a,p) PN: O-NN- 1 EN = 20. 0. R:D3T,SIG 89012
cieeene. 400, ... 180,
(G,P) PN: O-NN- 1 EN = 30, 90. M:316 89013
G,POL ceeeeaes 1000 L
{G,P) PN: O-NN- 1 EN = ---—- R:ASYM 90001
ieeean:10000 L
(G,P) PN: 0-NN- 1 EN = 200 30. M:POL 90002
vereine. 3500 ... 120,
(G,P) PN: O-NN- 1 EN = 4. 90. M:810, ASYM 90003
G, POL T T
(G,P) PN: O-NN- 1 EN = 800, 90. N:S1G 90006
ceeee. 18000 L.
(6,P) PN: O-NN- 1 EN = 310, 73.3  M:8PC,POL 90007
G, POL R N LN
(6,P) PN: O-NN- 1 EN = 290. 63.4  M:POL 90008
G, POL veeeene. 4200 ... 66.8
(E,E) PN: 1- H- 2 EN = 650, M:PNF, A-POW 90004
cereenes BB0. ...
(B,E) PN: 1- H- 2 EN-E =2000 M: A-POW 90010
(E,E') PN: 1- H- 2 EN-E = 220, 180. N:810 86005
ceeiees 3200 L
(E,E") PN: 1- H- 2 EN-E = 292.8 60. N:8PC,81G,RSP 88002
R T I IR T Y
{E,E’) PN: 1- H- 2 EN-E = 843, 180. M:81Q, NP 88004
coreegel 12810 L . D:MULT
(£,2) FN: 1- H- 2 EN-E = 174. 80. M:8PC,8IG,RSP 88007
creeeens B9T. L., 134,
(E,E'+N+P) EN = 180. 10. M: ABYM 87008
oo 80,
(E\E'+P)  FN: O-NN- 1 EN = 0. R:8PC-INP,81G 90006
S N
(E,E'+P)  FN: O-NN- 1 EN-E = ~--- M:BPC-INP 90009
B
(E,E'+D) EN-E = 400. 30. M:ABYM, A-POW 88002
.. 50.
(N,G) TN: 1- H- 1 EN-N = 180. 0. M:81G,A~POW 86003
N, POL cieenes 2700 L., 160,
(N,G) T™N: 1- - 1 EN-N = 6I. 0. M:8PC,310 87003
e .. 180.
{¥,6) TH: 1- H- 1 EN-N = 8. 90. M:SPC, POL , A-POW 87004
N, POL e . 13.43 ... .
(,6) TN: 1- H- 1 EN-N = 76, M:8PC,SIG 88006
(¥,G) TN: 1~ H- 1 EN-N = 25 0. M:DST,S1q 89003
eeas 10, ...
H- 3 (G,N) FN: 1-H- 2 EN = 10. M:81q 86008
........ 15, ... D:PTON
(E,E") FN: 1- H- 3 EN-E = 25. M:RSP 88120
ceveean. 2000 L, D:SRE
(¥,6) TH: 1- H~ 2 EN-N = 9, 70. M:81G,DST,SPC,ASYM 86008
N.POL 4. ... 120, ... D:TOT,PTON
(¥,G) T™N: 1- §- 2 EN-E = 9. 10. M:81G,DST,SPC,ASYM 86008
S U £ D:TOT, PTON
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| NUCLEBUS ] REACTION I nnu/*rmcni ENERGY | ANGLE | QUANTITY |lu||aml ITwCLEus [ nnmonT FINAL/TARGET l ENERGY 1 ANGLE J QUANTITY Inunnn]

HE- 4 (G,G) FN: 2-HE- 4 EN = -—-- 30. M:SPC,DST,81G 86016

........ 180. ... 130. ...

2=2 HELIUM A=3,4,5 {G,6) FN: 2-HE- 4 EN = —-ee 22, M:SPC,RSP,31G 88020

veevee.. 3200 ... 60, ... e

(G,N) FN: 2-HE- 3 EN = 155, 60. M:81G,DST 86011

HE- 3  (G,P) FN: 1- H- 2 EN = 10. N:SIG ss008 i 344. ... 122.6 ... D:PTON

........ 15. ... ... D:PTON (G,N} FN: '-HE- 3 EN = 40, 45. M:SIG,ASYM 88021

(G,P) FN: 1- H- 2 EN = 90. 60. M:COINC,ASYN,DST 86009E G,MON,POL ...l . P 1 T2

G,POL e 350. ... 140. (G,N) FN: 2-HE- 3 EN = 40, 45, N:DST,B81G,ASYM 89016

(G,P) FN: 1- H- 2 EN = —--- 90. M:POL 88008E G,POL .. . L1380 L0

..... ... 600, ... (G,N}) FN: 2-HE- 3 EN = 35. 60. M:POL 89020

(G,P) FPN: 1- H- 2 EN = 60. 90. M:SPC,S1G,ASYM 88009 ceeeee.. 450 L0120 ..

G, MON, POL el 350, L., (G,N+P) FN: 1- H- 2 EN = 40, R:81G,CORR 88005

{G,P) FN: 1- H- 2 EN = 60. 60. M:S1G,ASYN 88011 120, ...

G,MON, POL cevee.e. 3500 L., 135, ... (G,p) FN: 1- H- 3 EN = 104, 60. M:814,DST 86011

{q,P) FN: 1- H- 2 EN = 60. 90. M:SPC,SIG,ASYN 88012 veees... 358, ... 123.8 ... D:PTON ...,

G, MNON, POL ieenaess 3500 L., (G,P) FN: 1- H- 3 EN = 187, 30. M:SPC-IMP,DST,SIG 87015

(G,P) FN: 1- H- 2 EN = 208.2 23. M:3PC,DST,B81G 89007 G,MON 427, ... 105. ...

G, MON verenens 337.9 ... 57,7 ... (G,P) FN: 1- H- 3 EN = - 90. M:POL 8B8008E

(G,P) FN: 1- H- 2 BN = 350. 72. M:POL 89015 veveees. 600, ... e e

(G,P) FN: 1- H- 3 EN = 60. 90. M:SPC,SIG,ASYM 88009

(G,P) FN: 1- H- 2 EN = 90. R:ASYM 90001 G, MON, POL ceeeee.. 3500 L. ee e

R 1) (G,P) FN: 1- H- 3 EN = 120, 45. M:DST,81G,ASYM 88019

(G,P) FN: 1-H- 2 EN = 6. R:81G,AB1 90011 G,POL i 250. ... 135, ... i

ceaneees 920 ... (G,P) EN: 1- H- 3 EN = 40. 45, M:SIG,ASYM 88021

(G,2P) FN: O-NN- 1 EN = 231. 90. N:816 89014 G,MON,POL ... ... 135,

R § U P, (G, P} FN: 1- H- 3 EN = 28.6 4P1 M:S1G,ASYM 88022E

(a,2pP) FN: O-NN- 1 EN = 8. R:81G,ABI 90011 G,MON . 58.1 ... ... D:PTON

veeeeess N200 L (G,P) FN: 1- H- 3 EN = 350. 72. M:POL 89015

(G, P+D) EN = 90. 60. M:COINC,ASYM,DST 86009E e e e

G,POL veveees. 3500 ... 140, ... (G,P) FN: 1- H- 3 EN = 40. 45. M:DST,S10,ASYM 89016

(G,D) FPN: 1- H- 1 EN = 90, 60. N:COINC,ASYM,DST 86009E G,POL o L. 1350 L.

G, POL senaesns 350, ... 140. ... (G,P) FN: 1- H- 3 EN = 120. 45. M:COINC,DST, ASYM 89019

(E,E") FN: 2-HE- 3 EN-E = 538. 127, N:3PC,SIG 87010 G,POL veese.e. 300, ... 140, ...

(G,P) FN: 1- H- 3 EN = 35, 60. M:POL 89020

(E,E") FPN: 2-HE- 3 EN-E = 538. 1217, M:8PC,81G 87013 e 45, ... 1200 ...

veeaens ... D:MULT (G,P) FN: 1- H~ 3 EN = 21.3 90. N:8IG 90016

(E,E’) FN: 2-HE- 3 EN-E = 174. 60. M:SPC,81G,RSP 88007 TSR IS B ... D:PTON

veeee... 597, 01345 ... L. .. (E,E") FN: 2-HE- 4 EN-E = 537. 37.1 M:S1G, FHF 87001

(E,E') FN: 2-HE- 3 EN-E = 25. M:RSP 88120 . aeaeses 730. ...

ceresess 2000 ... ... D:SRE (E,E") FN: 2-HE- 4 EN-E = 174, 60. M:SPC,31G,RSP 88007

(E,E’+P) FN: 1- H- 2 EN-E = 390. 39.7 M:SPC-1MP,MES, 316G 87011 ceeeee.. 597, L. 13405 ... Cereras

RPN (E,E’) FN: 2-HE- 4 EN-E = 808. 17. M:SPC,DST,SIG 88018

(E,E’+P) FPN: I- H- 2 EN-E = 509.3 52. M:TD18,MES,SPC-IMP 87012 ceeeeas 11800 L. 40, ...

tereesee 527.9 . 128, ... (E,E") FN: 2-HE- 4 EN = e-- 180. M:SPC,SIG 88023

(E,E"+P) FN: 1- H- 2 EN-E = 560. 45, M:MES,SPC-1¥P,81G 88013 cevieaes 540 L

L. 14205 .. Ll (E,E') FN: 2-HE- 4 EN-E = 960. 37.5 M:81G 89001

(E,E'+P) FPN: 1-H- 2 EN-E = --—- M:SPC-IMP 90009 e, 1500. ...

veeenes. 6000 .. (E,E") PN: 2-HE- 4 EN-E = 589. 30. M:8PC 90017

(E,E’+D) FN: 1- H- 1 EN-E = 390. 39.7 M:SPC-IMP,MES,SIG 87011 vevee. 11740 L0 60, ...

e (E,E") FN: 2-HE- 4 EN-E = 91.4 160. M:FMF 90018

(P,G) TN: 1- H- 2 EN = 69.9 19.3 M:SPC,DST,SIG,A-POW 87009 e L1260 ... ... D:SRE ... ..

P,POL FO O T T O 1 (E,E'+P) EN: 1- H- 3 EN-E = 426. 47. M:SPC-IMP,SIG,COINC 88016

(P,G) TN: 1- - 2 EN-P = 800. M:A-POW,ASYM 88014 e 6B. ..

P,POL e LT, (E,E’+P) EN: 1- H- 3 EN-E = 65. 35. M:SPC,S1G 89018

(P,G) TN: 1- H- 2 EN = - 30. M:SPC,DST,SIG,A-PO¥ 88015 e 277, ..o M9 ..

P,POL . o T5 L. 150, ... (E,E"+P) FN: 1- H- 3 EN = 0. R:SPC-1MP,S1G 90006

D,G TN: 1- H- 1 EN-D = 29.2 90, M:SPC,SIG,A-POV 86010 e 20, ... e

(n:pér. ....... . 45.3 ... T (ELE'+P)  FN: 1- H- 3 EN-E = ~--- M:S1G 90009

G ™: 1- H- EN-D = 95. 50. M:DST,SIG,A-POW 8gol0 e 200. ... e e

(g:rc)n. P ... 130, ... T (E,E'+P)  FN: 1- H- 3 EN = ---- R:COINC,MES, SIG 90014

(D,G) TN: 1- H- 1 EN = - 30. M:SPC,DST,31G,A-POW 8801S 80. ... e e
p,POL. e .75 L 1500 ... e
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Luuct.:us1 REACTION I PINAL/TARGET | ENERGY | ANGLE QUANTITY Inmmn]
MR- 4 (E,E'+D) PN: 1- B- 2 EN = ---~ R:CO1NC,MES,S1G 90014
cieeses. BO. L. .
(R,E'+T)  PN: 1- H- 1 EN = ---- R:COINC,MES,SIG 90014
P | PR .
(E,E*+X) EN-E =1174. 30. N:S1G 90012
.ev 60. .
(P,G) TN: 1- H- 3 EN-P = 227. 5. M:8PC,D3T,SIG,A-PON  B6015
P,POL veseeses 3750 ... 174, .
(P,G) TH: 1- H- 3 EN-P = 0.82 20. M:DST,SIG,A-POW 89021
P, POL 9. ... 155. . D:MULT,MATR,STR
(P,G) TN: 1- H- 3 EN-P = 2, 90. M:8PC,SIG 90016
{p,0) T™™: 1- H- 2 EN-D = 10. 30. M:9PC,SIG,DST,A-PON 86012
D,POL ... 150, . D:MULT
(p,a@) TN: 1- H- 2 EN-D = 0.7 50. M:8PC,DST,SIG 86013
veseesse 150 .. 130, . Ceeeen
(D,0) ™: 1- H- 2 EN-D = 10. 30. M:SPC,DST,SIG,A-POV 86014
D,POL v 150, . D:MULT
(D,G) T™: 1-H- 2 EN-D = 0.1 0. M:8PC,DST,81G 87014
verenses 1.0 ... 90, . D:8(0)
(p,a) ™: 1-H- 2 EN-D = 1.2 50. N:DST,SIG,A-POW 88017
D,POL .. 130, . D:MULT
(p,q) TH: 1- H- 2 ER-D = 0.3 130. M:SPC, A-POW 88117
cevreses 500 L4 .
(p,@) ™: 1- H- 2 EN-D = 95, 55, M:8PC,DST,A-PONW 89017
p,POL vee 149, .
(p,q) ™: 1-H- 2 EN-D = 0.8 30. R:DST,A-POVW,3(0) 90013
D,POL ceveeses 500 ... 130, .
(p,q) ™: 1-H 2 EN-D = --—-—- 0. N:8PC,DST,SIG,A-PON 90015
D,POL ceveees. 14,7 L., 130, . D:8(0),MULT
- 8§ (D,Q) ™: 1-H- 3 EW-D = 1.2 90. N:SPC,SIG,RRANCH 86017

2=3 LITHIUM A=8,7,8

LI- 6 (Q,M¢G')  PN: 3-LI- § EN = ---- 135. M:SPC-DP, ABI 87016E
(G,M+2P) FN: 1-H- 3 EN = 10. 90020
ceeveess 500 L
(G,2M42P) FN: 1-H- 2 EN = 30. 90020
50. e e e
(G,N+D) FN: 2-HE- 3 EN = 10. 90020
50. . .
(G,P+G*)  ¥N: 2-HE- 5 EN = ~--- 135. M:SPC-DP, ABI 87016E
(a,r) FN: 2-HE- § EN = 34.5 90 M:SPC,81G,91G-0,SIG-1 88024
a,non ciieee.. 98.8 .. .
(a,P) FN: 2-HE- 5 EN = 60. 90 M:8IG,ASYN 88026
G, NOM, POL creeees. 300. . .
{a,P) PN: 2-HE- § EN = 350. 72, M:POL 89015
(6,YP) = 60.  90.  M:ASYM 87017
@, NOM, POL vesiaes. 300. .
(G,P42R)  FH: 2-HE- 3 EN = 5. 90020
Crenens 50. ... .
(6,D) FN: 2-HE- 4 EN = 58, 90. M:MES 90021
G, NON P - P . DiT
(a,1) FM: 2-HE- 3 ER = —— 80. M:8PC,81G 870188
veeeeeee 100 ... .

- 18 -
[ NUCLEUS I REACTION [ FINAL/TARGET ] ENERGY l ANGLE QUANTITY Inuua:n]
LI- 6 (G,T) FN; 2-HE- 3 EN 2 - 90. u:81a 88027
e 90. ... .
(G,T) FN: 2-HE- 3 EN = 25, M:8PC,COINC,ASYN 89023
G,POL Ceeeenes TO0 s .
(G, HE3) FN: 1- H- 3 EN = 25, M:SPC,COINC,ASYM 89023
G,POL P {| I .
(G,X+0”) EN = eme- 135. M:SPC-DP, ABI 87016E
(G,xP) EN = 600. 72. N:POL 90019
veeee.sa1200.0 .. .
(G,xp) EN = 35, 90020
R [/ P .
(E,E") FN: 3-LI- 6 EN-E = 160. 90. M:8PC 87019E
ceeeenns 230, ... 140, .
(E,E') FN: 3-L1- 6 EN-E = 90. 42. M:SPC,91G 88025
veiesi.. 260, ... 140,
(E,E'+P) FN: 2-HE- 5 EN-E = 322, N:POL,SIG 87020
Ceereens 479.9 L.,
(E,E'+P) FN: 2-HE- 5 EN-E = 320. M:8PC, SPC-IMP,MES 89024
veveees. 4800 L. ... D:SRE
(E,E*+P) FN: 2-HE- 5 EN = 4, R:SPC-INP 90006
ceeriess 200 e
(E,E'+P) FN: 2-HE- 5 EN-E = —--- M:8PC-INP 90009
veveses 200, . .
(E,E'+D) FN: 2-HE- 4 EN-E = 480. M:MES,SPC-IMP,S1G 86019
(E.D) PN: 2-HE- 4 EN = 10. 4z N:D3T,81G,S1G-0 "86018
veveerss 28, ... 138, ... D:MULT,STR
(E,T) FN: 2-HE- 3 EN = - 90. M:81G 88027
R || I .
(D,G) TN: 2-HE- 4 EN-D = 1. 20. M:DST,81G,A-POW 89022
D,POL e .9, . 140, ... D:MULT
LI- 7 (G,N) FN: 3-LI- 6 EN = 5, R:81G,816-0,81G-1 87021
{G,N) FN: 3-LI- 6 EN = 1. 4P1 M:81G,81G-0 89026
e 9. ... .
(G, XN) EN = T1.25 4P M:916 86021F
vieieess 1905 .
(G, xH) EN = 5, R:81G,ABI 87021
cereaess 30, .
(G,2N+P+A) EN = 10. R:81G,ABI 87021
(G,N+D+A) EN = 5, B:81G,AB! 87021
{(G,P) FN: 2-HE- 6 EN = 10, R:81G,81G-0,AB1 87021
(G, P+2T) EN PR N:8PC,816 87023E
(Q,T+A) EN = 2. R:81G,ABI 87021
(G,ABS) EN = 0. R:81G 90086
50. .
(E,E”) FN: 3-LI- 7 EN-E = 80. 46. M:PHP 89026
ciieaen. 680 .o, 90, . D:MULT
(E,T+G") FN: 2-HE- 4 EN P 100. M:81G 86020E
I [ R .
(E,T) FN: 2-HE- 4 EN = - 100. M:81G 86020E
30. . .
(A,G) TN: 1- H- 3 EN-A = 0.7 0. M:8PC,81G,81G-0,91G-1 87022
Cheeaene 2.0 ..
LI- 8 (N,G) TN: 3-L1- 7 = 25, M:SPC,81G 89027
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menms l REACTION l FINAL/TARGET ENERGY ] ANGLE QUANTITY Jnuunlm]
=4 BERYLL1UM A=7,8,9
"BE- 0 (G,N) EN = ;. 90, M: ABY 89002
BE- 7 (P,G) TN: 3-LI- 6 EN-A = 0.5 0. M:DST,S1G-0,81G-1 87024
v 1. ... 135, A .
(A,G) TN: 2-HE- 3 BN = 0,195 90. M:SPC,RSP,SIG 88028
vevesess  0.886... . D80y .l .
BE- 8 (P,G) TN: 3-LI- 7 EN-P = 1.5 90. M:SPC 90022
tessenes  B. . .
BE- 9 (G,N) FN: 4-BE- 8 EN = 0. R:81G 90086
(G,N+P) PN: 3-LI- 7 EN = 187, 30. M:8PC,SPC-1MP,DST,S1G 87002
G,MON weeeeess 427, ... 170. D:SEP
(G,P) PN: 3-L1- 8 EN = 187. 30, M:SPC,SPC-INP,DST,S1G 87002
G,MON veseesen 427, .. 170, . D:SEP
(G,P) PN: 3-LI- 8 EN = 350. 72, M:POL 89015
(G,2pr) PN: 2-HE- 7 EN = 187, 30. M:8PC,SPC-IMP,DST,SIG 87002
G, MON cieeesas 4270 L., 170, D:SEP
(6,D) M: 3-LI- 7 EN = 360. 23, M:8PC,8PC- INP,DST,81G B6022
G,MON cesseses 600, .. 130, D:TTOD
(G,T) PN: 3-LI- 6 EN = 360. 23. M:SPC,SPC-1MP,DST,S1G 86022
G,MON eeesesss 600, .., 130. . D:TTOD ... .
(G,HE3) M: 2-HE- 6 EN = 100. 78. N:8PC,S1G 86023
cesseses 225, ...
(G,A) m: 2-HE- 5 EN = 100. 78, N:8PC,S1G 86023
ceeneres 825, L.,
(G,ABS) EN = 10. M:ABY,81G 87025
G, MON cevecnes 200 ... . D:E,G-WIDTH,STR,RDI,Q.......
(G,ABS) EN = 0. R:8IG 90086
teerases 280 .. .
(G,xp) BN = 600. 72. M:POL 90019
treses..1200. .., P,
(E,E’) PN: 4-BE- 9 EN-E = 537. 37.1 M:8IG, PMF 87001
veereses T30, e e e,
(E,E") FN: 4-BE- 9 EN =1450. 16. N:SPC,DST 90024
veeses.s2130. 8. ... e
(E,E'+A) PN: 2-HE- 5 EN = 860. 80. M:CO1NC,MES 90023
seerass 1280, L e
(E,HE3) PN: 2-HE- 6 EN-E = 100. 78. M:8PC,SIG 86023
vereeees 2250 L .
(E,A) FN: 2-HE- 5 EN-E = 100. 8. M:8PC,31G 86023
ceeeenes 2250 L. .
(D,G) TN: 3-L1- 7 EN-D = 0.45 90. M:ABY 86024
o . D:E,J-PI,G-WIDTH  .......
2=5 BORON A=10,11
B- 10 (G,XN) EN = 8.4 4P1 M:SIG 87027
feeeeees 2005 L. Lo e
(G,N+P) FN: 4-BE- 8 KN = 66. 45. M:MES,SI1G,DST 88029€
G, MON verena.s 103, .90, ... e
(G,p) FN: 4-BE- 9 EN = 66, 45. M:MES,S8IG,DST 88029E
G, MON cenee... 103 90. ... e

- 20 -

[ NUCLEUS LREACTION FINAL/TARGET l ENERGY [mau [ QUANTITY lnunnnl
B- 10 (E,E) FN: 5- B- 10 EN-E = 203. 150. N: P 88030
....... . 418, . 180, ..
(E.5") PN: 5- B- 10 EN-E = 203. 150. N:PE 88030
rerere. A16. ... 180. ..
(A,G) TH: 3-LI- 6 EN-A = 1.176 N:8PC,81G 87026
(A,G) TN: 3-LI- 6 EN-A = 1.085 0. N:SPC,DST,SIG,MIX 89028
........ 1.175... 98, D:STR.E,J-PI
B- 11 (G,PsG')  FN: 4-BE- 10 EN = ---- 136. X:3PC-DP,S1G, ABI 860252
........ 2. ...
{G.H3+G") FN: 4-BE- 8 EN = --—0 135. N:SPC-DP, 810, ABI 860258
(G,X+G") S E—— 135. N:SPC-DP,81, ABI 86026
(8,8) FN: 5- B- 11 EN-E = 203. 150. n:PHr 88030
........ 6. ... 180 ..
(E,5") PN: 5- B- 11 EN-E = 203. 150, n:PHF 88030
eeree. A6, ... 180, ..

226 CARBON A=12,13,14
c- 0 (E.E') PN: 6- C- 0 EN-E = 653, 11.9  N:8I0 88031
evree..1860. ... B3. ... D:MULT
(£.8") PN: 8- C- 0 EN-E = 960. 375~ m:sie 89001
eeeei . 1500, ... ..
(P,G) EN-P = 72. 9. N:8PC,DST 88032
crans .. 150, .
c- 12 (G.6) PN: 6- C- 12 EN = 15, 60. M:SPC,S1a 90028
GMN . 140. . 150, .
{6.G") PN: 6- C- 12 EN = 15, 60. N:8PC,81a 90028
GMON . 140. ... 150. ... D:MULT,STR
(@.N) PN: 6-C- 11 EN = 30 65. M:SPC,DST,S10,81G-0  88035E
G, MON eei... 100, .
(G.N+P)  PN: 5- B- 10 EN = 187. 30. N:SPC,3PC-1MP,DST,81G 87002
GMON . 427. ... 170, ... D:3EP
(G.N+P)  FN: 5- B- 10 EN = 40. R:S1G, CORR 88005
e 1200 s .
(G,N+P}  FN: 5- B- 10 EN = 83. 55. N:NES,81G,3PC-INP 88037
GMON 133, ... 127, ..
(G,N+P+A) FN: 3-LI- 6 EN = 40. R:81G,CORR 88005
Ceeeren. 120, -
(G,P) FN: 5- B- 11 EN = 20. ar. N:DST,810,31G-0 860278
....... . 29, L3 .
(,F) PN: 5- B- (1 EN = 60, 30, N:8PC,DST,81G,31G-0 86029
GMON 80, D138, ...
{C.P) PN: 5- B- 11 EN = 30. 85, :SPC,816-0,81G 86030
GMON i 100. ... .
{G,P) PN: 5- B- 11 EN = 159, 32.5  M:DST,Spc,81a 86031
G MON eeee.. 198, ... 130, ...
(c.p) FN: 5- B- 11 EN = 187. 30. N:SPC,SPC-1MP,DST, 310 87002
GMON . 421, 170. D:8EF
(G.P) PN: 5- B- 11 EN = 21. N:S1a,ABI 88038
e 1O, L .
(G,B) FN: 5~ B- 11 EN = Al. 30. N:A-POW 88039
G,MON, POL ceens 93. 9. .. [
{G.p) PN: 5- B- 11 BN = 60, 85. W:SPC,DST,81G,S1G-0  88040%
aMoN . 16, ...
{G,P) PN: 5- B~ 11 350, 72. M:POL 89015



8L
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[ NUCLEUS I REACTION rnnu/nncm ENERGY | ANGLE I QUANTITY lnunnsnl
c- 12 (G,P) FN: 5- B- 11 EN = 28, %0. M:8PC,81G,51G-0,51G-1 89032
GMON e
(G,P) EN: 5- B- 11 EN = 61. 90. M:SPC 90029
GMON e 77.3 LDt
(G, P) EN: 5- B- 11 EN = 49. 65. N:SPC,SPC-INP,S1G 90030
G, MON s 8.5 ... 115, ... .
(G,2P) FN: 4-BE- 10 EN = 187. 30. M:SPC,SPC- INP,DST,S1G 87002
GIMON e 427, . 170. ... D:SEP e
(G.P#D)  FN: 4-BE- 9 EN = --—- N:DST,81G 87028
........ 80.

(G,P+T)  FN: 4-BE- 8 EN = 27, M:S1G,ABL 88038

........ 140.

(G,P+T)  FN: 4-BE- 8 EN = 27.5 M:SPC 89034
........ 150. ... .

(G,P+T+A)  FN: 2-HE- 4 EN = --— M:SPC 90025
...... o 1500 ...

(G,P+T+24) P R g M:SPC,CORR(E},SIG 89029
eeeen. 150, ..

{G,D) FN: 7- N- 14 EN = 360 23. M:SPC,SPC-1MP,DST,81G 86022
G, MON eevie.. 600, ... 130, D:TTOD
(G,7) FN: 7- N- 13 EN = 360. 23. M:SPC,3PC-INP,DST,SIG 86022
G, MON 600. ... 130. ... D:TTOD
(G,T) FN: 5- B- 9 EN = 21. K:S1G, ABI 88038
....... .10, ...

(G,HE3)  FN: 4-BE- 9 EN = 100. 78. M:SPC,SIG 86023
ceeees. 2250 ..

(G,A) PN: 4-BE- 8 EN = 100. 78. N:SPC,310 86023
(G,A) PN: 4-BE- 8 EN = 27. M:81G,ABI 88038
ceeeene. 140, ...

(G,A) PN: 4-BE- 8 EN = 28. 90. N:SPC,91G,31G-0,81G-1 89032
G, MON .
(G, ABS) EN = 15. 60. M:sSIG 90028
G, MON weeee. 140, ... 150.
(G.XP) BN = 600. 72. N:POL 90019
veeee. 12000 ... .

(E,E") PN: 6- C- 12 EN-E = 537. 371 M:81G,PMP 87001
e 1300 e T

(E,£") PN: 6- C- 12 EN-E = 415 140. M:SPC, PMF,81G 87031
veeeees 485, ... 160. D:MULT

(E.E") PN: 6- C- 12 EN-E = 690. 26. N:8PC,SIG, FNF 89035
... 36.

(E,E") PN: 6- C- 12 EN  =1450. 16. N:SPC, DST 90024
eeer...2130. ... 18, Cereens

(E,E'4P}  FN: 5- B- 11 EN-E = 459. . M:NES 86032
(E,E'+P)  FN: 5- B- 11 EN-E = 312.8 M:RSP 86033
eeeen. 4433 L, L

(E,E"+P)  FN: 5- B- 11 EN-E = 288.1 M:RSP,MES 87029
erenenn M3 .. T

(E,E'+P)  FN: 5- B- 11 EN-E = 280. N:MES,SPC-1MP 88033
vierees 480, D:SPCTF

(E,E'+P)  FN: 5- B- 11 EN-E = 280, N:MES,SPC,SPC-INP 88036
veeer.. 480, D:SPCTE,RDI,E euvwn.-

(E,E'4P)  FN: 5- B- 11 EN-E = 460. 20.8  M:SPC,MES,S1G 89031
teeeer. 64T, ... 395 . el

(E,E'+P)  FN: 5- B- 11 EN-E = 780. 50.1  M:SPC,DST,MES,31G 89033
Lozie ... T

(E,E'+P)  ¥N: 5- B- 11 EN = 0. R:SPC-INP,STR,SPCTF 90006
eveees 100 ... e

(E,E'+P)  PN: 5-B- 11 BN = 0. N:SPC, SPC- INP 90009
e B e LT

- 2% -

| NUCLEUS [ nucnou] F[NAL/TARGET] ENERQY ] ANOLE QUANTITY |nun;|
C- 12 (E,E'+P) FN: 5- B- 11 EN-E = 508.4 90. M:MES 90027
veeres.. 686.1 ... 100. ... D:SPCTF
(E,E'+D) FN: 5- B- 10 EN-E = 313, M:8PC,810 89030
} ceresnes 4810 L, v DT
(E,E"+A) FH: 4-BE- 8 EN = 860, 80. M:COINC,MES 90023
ceeeenna12800 L. ves
(E,P) FN: 5- B- 11 EN-E = 280. 60. M:3PC 86026
(E,P) PN: 5- B- 11 EN-E = 35. 55, M:D8T,SI0 87030
e 1260 L.,
(E,D) FN: 5- B- 10 EN-E = 250. 60. M:8PC 86026
ves +vo DIE,T
(E,HE3) FN: 4-BE- 9 EN-E = 100, 78. M:8PC,SIG 86023
(E,A) FN: 4-BE- 8 EN-E = 100. 8. M:8PC,S1G 86023
(P,G) TN: 5- B- 11 EN-P = 1.065 0. M:8PC,810 86028
vereesss 1,085, v
(P,G) TN: 5- B- 11 EN-P = 20. 30. M:8PC,81G,81G-0,DST 88034
vereeess 100, ... 150, ...
(p,Q) TN: 5- B- 11 EN = 0, 55, 90026
........ 15.11 ... ... D:E,J-P1,T
Cc- 13 (E,E") FN: 6- C- 13 EN-E = 415, 140. M:8PC,MF,SI1G 87031
cieeee.. 4850 ... 160. ... D:MULT
(E,E") FN: 6- C- 13 EN-E = 78. 45. M:SPC, PHF 89036
Ceereaes 339. ... 160. ... D:MATR,MULT,TRDEN
(N,G) TN: 6- C- 12 EN-N = 7. 36. M:DST,816,81G-0 86034
ceaeenes 1905 0L 1350 L.,
(N,G) TH: 6- C- 12 EN-N = 6.5 90. M:8PC,81G,81G-0 87032
Ceeeens . 18.5 e
(N,G) TN: 6- C- 12 EN-N = 8. 90. M:8PC,81G,81G-0 90031
cC- 14 (E,E") FN: 6- C- 14 EN-E = 81.9 180. N:8PC, WP, 810 89037
Ceerenes 268.9 ... +«. D:MULT,E,J-PI
(N,G) TN: 6- C- 13 EN = - 125. M:8PC 90032
R - 18 T .+, D:G-WIDTH,MULT,TRR .......

1=7 NITROGEN A=13,14,16
N- 0 (P,G) EN-P = 168. 30. M:3PC, DT, 810 89038
seseese. 2000 ... 150, .
N- 13 (P,G) TN: 6- C- 12 EN-P = 0.4 90. M:8PC,310 87033
........ 2.5 ... e
(P,G) TN: 6~ C- 12 EN-P = 20. 30. M:3PC,81G,81G-0,DST 88034
ceeeess 1000 ... 150, ...
N- 14 (G,N) FN: 7- N- 13 EN = 12.5 4pP1 M:816 87036E
veieeees 1505 .
(G,D) FN: 5- B- 12 EN = - 43. M:3PC,SPC-1MP,SIG 87035
cev.ae.. B25. . 60, L e
(E,E) PN: 7- N- 14 EN-E = 80. 150. M: PMF 87034
...... .. 372.6 ... 180. . D:MULT,T
(E,E") PN: 7- N- 14 EN-E = 80. 150. M:PMF 87034
..... ... 372,6 ... 180. ... D:NULT,T
(P,G) TN: 6- C- 13 EN-P = 1.46 M:ABI,SI1G,31G-0 86035
........ ves . D:STR,MULT,G-WIDTH
N- 15 (G,G") PN: 7- N- 15 EN = 6.6 87037
........ 9.4 .. . D:&,J-PI,SPCTF



61
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[ NUCLEUS [nncnon I FINAL/TARGET I ENERGY I ANGLE l QUANTITY ]mm]
- 15 (G,N) FR: 7- N- 14 BN = 10. [} %:81G,31G-0 89039
vesseie. 26,5 . D:MULT,T  aeeeans
(G,2n) FN: 7- R- 13 EN = 21. M:81G 88042¢
G, MON PP 1 . D:T,G-NIDTH  .......
(G, XN) RN = 10. 4P1 N:SIG 89039
veeeeie. 2608 L., . e
(G,ABS) EN = 10. 4P N:S1G 890319
vereeees 26,8 L., .
(E,E) FN: 7- N- 15 EN-E = 70. 40. M: PP 88041
tereeie. 4300 .., 140. . D:CDENS ...
(P,G) TN: §- C- 14 EN-P = 0.2§ 0. %:8PC,DST,S1G,BRANCH 90033
0.74 ... 120. ... D:STR,3(0) U

z OXYGEN A=14,15,16,17,18
0- 14 (P,6) TN: 7- N- 13 EN-P = 0.544 N:SPC 90034
0- 15 (P,G) T™: 7- N- 14 EN-P = 0.2 0. M:SPC,DST,ABI ,SIG 87038
veeesee. 3.6 ... 135. ... D:E,J-PI,G-VWIDTH
(HE3,G) T™N: 6- C- 12 EN = 1:.5 90. M:8PC,81G,91G-0,31G-1 89040
o- 16  (G,G) FN: 8- O- 16 EN = 21.7 45. M:SPC,DST,SIG,ABS B7041F
g,MON L. . 27.5 ... 135. ... D:MULT  .......
(G,N) FN: 8- 0- 15 EN = 150. 49. M:SPC,DST,MES,SIG 89041
... B8, ...
(G,N) FN: 8- 0- 15 EN = 150. 49. N:8PC,DST,SIG 89042
cereenes 250, . 88. ... i
(G,N+P) FH: 7- M- 14 ER = 187. 30. N:SPC,$PC-INP,DST,SI1G 87002
G, MOR vereeess 4270 ... 170. ... D:3EP
(G,N+P) FN: 7- N- 14 EN = 40. R:SIG,CORR 88005
cieneees 1200 .., e
(G, N+P) FN: 7- B- 14 EN = 30. 0. M:81G,C0RR(E) , ABI 89043
weeseees 150, ... 180. ...
(G,P) FH: 7- B- 15 EN = 187. 30. M:3PC,SPC- INP,DST,SIG 87002
G, MOR teeesies 427, .. 170. ... D:SEP
(G,P) FN: 7- N- 15 EN T - 30. M:DST,S1G,816-0 '88043
veeseess 25,8 ... 150. . .
(G,P) FN: 7- M- 15 ER = 196. 20. M:8PC,DST,31G,816-0 "98047
veseeess 361, ... 150, ...
(a,p) FN: 7- H- 15 EN = 6l1. 90. M:SPC 90029
a,MON . ves DT
(G,P) PN: 7- N- 15 EN = - 55. M:SPC 90035
amMoN L. o100 L. e e
(G,2P) FN: 6- C- 14 BN = 187. 30. M:8PC,3PC-1MP,DST,S1G 87002
G,MON 427. . 170. . D:SEP Ceerans
(G, AB3) EN = 90. M:8IG 88121
Ceeees 400. .
(G, ABS) EN = 10. R:8IG 90086
Crreees 35. . e
(G,X) EN = 90. N:3IG 88121
treneies 400, e e
(E,E") FN: 8- O- 16 EN-E = 90. 90. N:8PC, FMF 86036
ceeeeses 357 .. 160. . D:TRDEM
(E,B") FN: 8- O- 16 ER-E = 537. 37.1 M:81G, FMF 87001
tedeenes T30 e e
(E,E") FN: B- O- 16 ER = 10. 90. M:3PC,DST,FNF 87040
veeeeens 230 ... 160. . D:WULT,T,E,J-P1 .......
(E,E") FN: 8- 0- 16 ER-E = 71.26 . M:8PC,DST,SIG 89044
57. . D:B(EL),T P

29 -

LNUCLEUS I REACTION l FINAL/TARGET ENERGY ] ANGLE I QUANTITY |NUHBER|
0- 16  {E,E'+P) FN: 7- N- 15 EN-E = 130. 0. M:SPC,DST,COINC,SIG 87043
Lo 180, L
(E,E'+4A) FN: 6- C- 12 EN-E = 130 0. M:8PC,DST,COINC,S1G 87043
... 1800 ...
{P,G) TN: 7- N- 15 EN-P = 0.43 M:ABI,81G,31G-0 86035
....... . 0.9 . D:STR,MULT,G-WIDTH ......
{P,G) TN: 7- N- 15 EN-P = 10. 56. M:8PC,DST,81G,81G-0 87042
P | P 1 ) I Ceieees
(P,G) TN: 7- N- 15 EN-P = 20. 30. M:8PC,81G,81G-0,D3T 88034
...... .. 100, ... 150, .
(P,G) TN: 7- N- 15 EN-P = 20.8 30. n:spc.sxo.sm—o,A-Pov 88045
........ bee 1200 L.,
(P,G) TN: 7- N- 15 EN = 17.8 25. M:SPC,DST,S1G,A-PO¥  BBO46
P,POL 24.9 ... 166, ... D:MULT
(P,G) TN: 7- N- 15 EN-P = 20. 45, M:SPC,DST,A-POW,SI1G  B9045
90. 120. . D:3PCTP
(P,G) TN: 7- N- 15 EN = 35. 23, M:8PC,DST,S1G,81G-0  B9046
P,POL Cereeles 39, .. 156, . D:MULT
(A,G) TN: 6- C- 12 EN-A = 0.9 15. M:8PC,DST,91G,81G-0 87039
e 2.84 160, . D:MULT,TRR,S(0)
(A,G) TN: 6- C- 12 EN-A = 1,29 M:8PC,COINC,SIG 88044
...... v 3. e . DiMULT
0- 17 (G,N) FN: B- O- 16 EN = 16.5 90. M:SPC-DP,S1G,AB1 89047E
........ 28. .
{G,P) FN: 7- N- 16 EN = 16.5 90. M:SPC-DP,81G,51G-1 89047E
....... . 28,
(E,E) FN: 8- 0- 17 EN-E = 249, 11.7 M:FMF,S1G 88050
........ 685.1 . 160. . D:MULT
(E,E") FN: 8- 0- 17 EN-E = 194.3 90. M:SPC, FMFP 86037
vevess.. 268.8 ... 159.8 ... D:B(EL),E,G-WIDTH
(E,E") FN: 8- 0- 17 EN-E = 119.4 90. M:8PC,DST,S1G, FMF 87044
....... . 268.8 . . D:E,J-PI,T,B(EL)
(N,G) TN: 8- 0- 16 EN = a-e- 125, K:SPC 88048
...... .o 10, s .. D:STR,E,J-PI,G-WIDTH .....
(D,G) TN: 7- N- 15 EN = 26, 35. M:8PC,DST,31G,81G-0 88049
........ 39, ... 135.
0- 18 (G,N} FN: 8- 0- 17 EN = 14, 48. M:DST,81G,31G-0,31G-1 87045
........ 26, ... 139. ... D:T,MULT
(E,E") FN: 8- 0- 18 EN-E = 194.3 90. M:SPC,FMP 86037
268.8 ... 169.8 ... D:B(EL),E,J-PI
(E,E") FN: 8- 0- 18 EN-E = 120, 90. M:8PC,DST,SIG, FMP 90036
veseessa 3000 ... 160. ... D:B(EL),NATR
(A,G) TN: 6- C- 14 EN = - 30. M: spc.ns1' ABY,BRANCH 87046
RPN 8.283... 90. ... D:E,J-PI,G-WIDTH,MULT.......
z FLUORINE A=17,18,19
F- 17 (P,G) TN: B- 0- 186 EN-P = 0.4 90. N:8PC,SIG 87033
ereess 2.6 L. .
(P,G) TN: 8- 0- 16 EN-P = 20. 30. M:8PC,S81G,S81G-0,DST 88034
........ 100. ... 150. .
(P,G) TN: 8- 0- 16 EN-P = 20.8 30. M:3PC,31G,31G-0,A-POW 88045
..... ... 120, . Cerees
(P,G) TN: 8- 0- 16 EN = 17T, 35, M:8PC,DST,S1G,81G-0 88049
e 41, ... 135, e .
F- 18 (A,G) TN: 7- N- 14 EN-A = 1,63 0. M:SPC 89048
. D:B R



0¢

- 25 - - 26 -
] NUCLEUS I nucnoujnm./'rncrrl ENERGY ] ANGLE ] QUANTITY ]anx;l rnucu:us {nncnou FINAL/TARGET | ENERGY ] ANGLE r QUANTITY ]nw@
F~ 19 (G,N) FN: 9~ F- 18 EN = 5. 48. M:8PC,DST,S1G,SIG-0 89049 NA- 23 (G,P+G') FN:10-NE- 22 EN = ~--- M:ABI 87051E
ceenesss 26, . 139 ..o DgULT L.l I 32. .o EEyJ-PT L
{G,P) FN: B~ O- 18 EN = 13. 8:81G,31G6-0,81G-V 90086 {G,P) FN:10-NE- 22 EN = e——— M:AB 87051E
veeeaaes 300 ... ceeeees 32, . . D:EJ-PI .
{G,ABS) BN = 13, R:SIQ 90086 (G,X+G") ER = ---- 149. M:SPC-DP, ABI B60IBE
veesenes 300 L. . e 32. . D:E,J-PI ,MULT
(E,E*) FN: 9~ F- 19 EN-E = 46. 154. LB, 87048 (G,xp) EN = 15, R:S1G 90086
BN 12 T . D:E,J-PI,NULT Ceeeeee 28, ... .
(P,G) T™: 8- 0- 18 EN-P = 1.167 N:3PC, ABY 87049 (P.G) TN:10-NE- 22 EN-P = 0.6 0. M:3PC,DST,ABY,SIG, INT 89051
... D:STR Ceeeen . 1.8 ... 180, ... D:E,J-PI,T = .......
(p,G) TH: 8- 0- 18 EN-P = --—- 4Pt M:SPC, BRANCH 90037
veeseses 0222 ... ... D:STR,TRR
(A,6) T™™: 7- N~ 15 EN-A = 0.536 5. N:SPC,INT 87047 1212 MAGNESTUM A=23,24,25,26
veeseses 0,542, ... D:STR,TRR
(A,0) TH: 7- B- 15 EN-A = 5.41 90. M: ABY 88051
R 13 ¢ I ... D:STR,G-WIDTH MG- 23 (P,G) TN:11-NA- 22 EN-P = 0.4 0. M:3PC,ABY,SIG 89052
Ceveeses 1027 ., ... D:STR,E,J-PI,G-WIDTH .......
(P,G) TN:11-NA- 22 EN-P = 0.17 0. M:8PC,S1G, BRANCH 90040
2=10 NEON A=19,20,21,22,23 L o 1,29 ... ... D:STR,TRR ceeees
MG- 24  (G,G) FN:12-MG~ 24 EN = 1T. 135 M:SPC,S1G 89055
NE- 19 (A,G) TN: 8- 0- 15 EN-A = 4.033 90038 G, MON cevease. 28, .
veveese. 6,092, ... D:R,G-WIDTH,STR,TRR ....... (G,G6") FN:12-MG- 24 EN = 17. 135 M:8PC,81G,81G-0,516-1 89055
GMON e 28. ., .. DIMULT
NE- 20 (P,G) ™: 9-F- 19 EN = 16.1 40. N:SPC,DST,31G,31G-0 88054 (G,N) FN:12-MG- 23 EN-N = 16. M:81G-0,81G-V,ABI 88056
P, POL ceeeanes 230 ... 140, ... DINULY Cerannen 30. . R
(A,0) TN: 8- 0- 16 EN-A = 1.7 N:31G-V 870650 (G,ABS) EN = 15. R:81G 90086
cheeeens 2,35 L. . D:STR,G-WIDTH,J-PI ceeeee 28. o e
(A,G) TN: 8-0- 16 EN-A = 1.7 88053 (G,XP) EN = 15. R:81G 90086
veveeee. 2.3 L. ... D:8(0) 28. .
(E,E") FN:12-MG- 24 EN-E = 80.1 180 M:SPC,FMF 87052
NE- 21 (N,G) TN:10-NE- 20 EN-N = 0.0025 M:ABY,81G 88055 cievee. 20005 . D:EJ-PE Ll
ieeeass 0.2 .. v+ D:E,J-PI,G-WIDTH (P,G) TN:11-NA- 23 EN-D = 0.309 90 M:ABY 86024
e ... DIE,J-PL,G-WIDTH  .......
NE- 22 (A,0) TN: 8- 0- 18 EW-A = ———- 4p1 N:3PC, BRANCH 90037 (P,G) TN:11-NA- 23 EN-P = 0.31 M:ABY 88052
vesaeess 0,78 .. ... D:STR, TRR deesnee e 0.35 ... o e
(P,G) TN:11-NA- 23 EN = ---- M:SPC,LFT 89053
NE- 23 (N,G) T™:10-NE- 22 BEN-N = 0.0025 N:ABY,SIG 88055 Cenaeean 1. oor DIE
ceeeeees 0.2 ... ... D:E,J-P1,G-WIDTH (P,6) TN:11-NA- 23 EN-P = R M:SPC, ABY 89054
cieees 045 o
(P,G) TN:11-NA- 23 EN-P = 1.02 90. M:BRANCH, LFT 90041
2=11 S0DIUM A=20,21,22,23 1.417... . DIE,J-PI,T ...
(A,6) TN:10-NE- 20 EN-A = 0.71 90. M:8PC,SIG 89056
RN 2.25 . D:E,J-PI,G-WIDTH,STR .......
NA- 20 (P,0) TN:10-NE- 19 EN-P = 0.45 90039
ceresess 10162, ... D:E,J-PI,SPCTF,3(0) ...... MG- 25  (G,YP) N = ;g M:81G 86039
NA- 21 {P,0) TN:10-NE- 20 EN-P = 0.38 M:AB1,81G,S1G-0 86035 (E,P) FN:11-NA- 24 EN = 15. 90. M:8PC,81G,S1G-0,31G-1 86039
. D:STR,MULT,G-WIDTH ...... 28. . D:8STR
(pr,@) TN:10-RE- 20 EN-P = 1.167 N:SPC, ABY 87049
UDISTR eeeae MG- 26  (G,ABS) EN = 15. R:SIG 90086
Ceeneses 280 L. .
XA- 22 (P,Q) TN:10-NE- 21 EN = 6.5 N:SI 89050 (E,E) FN:12-MG- 26 EN-E = 85, 33. M: PMF 88057
ceeeenes BB L. ... D:STR,MULT,B(EL) cvievess 360, .. 154. ... D:CDENS
NA- 23 (G,N+G’)  FN:11-NA- 22 EN = ———- 140. N:SPC-DP,ABI 86038’
ceveaaes 320 L. ... D:E,J-PI,MULT 1=13 ALUMINIUM A=26,27
(G,N+G°)  PM:11-NA- 29 EN = —-- M:ABI 87051
cesseens 32, L. .. D:R,J-PI
(G,N) ™M:11-NA- 23 BN T cme N:AB1 87051 AL- 26 {P,G) TN:12-MG- 25 EN-P = 0.31 65, M:SPC,RLY 8604
ceveeens 32, ... ... D:E,d-PI PR 1.845..,. ... D:STR,E,J-PI,G-WIDTH .......
(G,P4G’)  PH:10-NE- 22 BN = ——-- 140. N:SPC-DP,ABI 86036 (P,G) TN:12-MG- 25 EN-P = 0.31 55. 8604]
: vesese.. 32, e ... D:E,J-PI,MULT evee. e . 1.84 ... 190, .. D:STR,MULT,J-PI,T  .......



ie

- 27 -

l NUCLEUS LREAC‘I‘]ON } FINAL/TARGET l ENERGY ] ANGLE I QUANTITY lmmm:nl
AL- 26 (P,G) TN:12-MG- 25 EN-P = 1.025 0. M:SPC,DST,S1G 27053
. 90. . D:STR,E,J-P1,G-WIDTH .......
(P,G) TN:12-MG- 25 EN-P = 1.195 0. M:3PC,DST 87054
creranen . 136. «.D:E .
{P,G) TN:12-MG- 25 EN = 6.5 M:81G 89050
ceerenes 8.5 . .. D:STR,MULT,B{EL)  .......
(P,G) TN:12-MG- 25 EN-P = ---- 90042
........ 0.374... . D:TRR
{P,G) TN:12-NG- 25 EN-P = 0.15 0. M:SPC,BRANCH 90043
ceeeue 0.36 . 55. . D:E,v °I,T,TRR  .......
AL- 27 (G,G’) PN:13-AL- 27 EN = 7.66 127. M:SPC 87055
veesvess 10.37 .. D:E,J-PI,G-WIDTH  .......
(G,N) FN:13-AL- 26 EN = e--- 87056E
tieseens 1905 . . D:IRAT Lol
(G,N) FN:13-AL- 26 EN = —ee- R:SIG,PTON 89057
veeesene 300 L., S
{G,N+P) PN:12-MG- 25 EN = - R:81G,PTON 89057
{G,P) FN:12-MG- 26 EN ' = 350. 72. M:POL 89015
(G,P) FN:12-MG- 26 EN = —--- R:SI1G,PTON 39051
| e e
(G,P) FN:12-MG- 26 BN & - 0. M:81G 89059
eernaase 30, . D:MULT ceene
{G,A) FN:11-NA- 23 BN = —--- 0. M:81G 89059
[ | B . . D:MULT ceraes
{G,ABS) EN = 3. M:S1G 87057
seesaees 38. . D:SRE [P
(G,ABS) EN = 15. R:81G 90086
(G,F) EN = 800. M:ABY,S1G B9058
cessss..1800. ... .
{G,FP) EN = 800. M:S1G 90044
cesessss1800. . .
(G,XP) EN = 600. 72. 90019
vereeena1200. ... .
(G,XP) EN = 15, R:SIG 90086
tevessas 28, v e
(E,E'+P) FN:12-MG- 26 EN-E = 780. 50.1 M:SPC,DST,MES,SIG 89033
. 72,9 ...
(E,P) FN:12-MG- 26 EN-E = 16.5 0. M:S1G 89059
30. . D:MULT
(E,A) FN:11-NA- 23 EN-E = 16.5 0. M:S1G B9059
[ |+ . D:MULT L.
(P,G) TN:12-MG- 26 EN-P = 2.141 0. M:SPC,DST B7054
........ 2.22 . 136. D:E
{P,G) TN:12-MG- 26 EN-P = 0.31 55. M:SPC,DST,BRANCH,LFT 88058
........ 1.84 . 90. . D:E,J-PI
{P,G) TN:12-MG- 26 EN = 0. R:E,J-P1,T,STR 88113
Cesaen B.1 ... < dieee
{P,G) TN:12-MG- 26 EN-P = ---- M:SPC,ABY B9054
0.5 . o e
(p,G) TN:12-MG- 26 EN-P = 0.15 0. M:SPC,BRANCH 90043
..... 0.36 . 55. D:£,J-P1,T,TRR

14 S1L1CON A=27,28,29,30,31
si- 0 (P,G) EN-P = 168. 50. M:SPC,DST,SIG 89038
........ 200 . 150.

- 2’ -
Lnucwus ‘ REACTION 1 FINAL/TARGET ENERGY I ANGLE [ QUANTITY quml
81- 27 (P,G) TN:13-AL- 26 EN = 4.139 86042
veesere. BL367... D:E,J-P1,TRR
sI- 28  (G,G) FN:14-SI- 28 EN = 17. 135, N:8PC, 816 89055
G,MON R 1 B
(G,G") FN:14-S1- 28 EN = 17. 135. u:8PC,810,81G-0,31G-1 89055
GMON L 28. D:MULT
(G,N) FN:14-S1- 27 EN = - R:81G, PTON 89057
........ 0. .. .
(G,N+P) PN:13-AL- 26 EN = —--- R:81Q, PTON 89057
30. ..
(G,P) PN:13-AL- 27 EN = 16.8 M:8PC,81G,81G-0,81G-1 87058
G, MON veereees 2507 .
(G,P) PN:13-AL- 27 EN = - R:81G, PTON 89057
0. .
(G,A) FN:12-MG- 24 EN = 16.8 M:8PC,810,81G-0,ABI 87058
G,MON .. 25.17 .
(G, ABS) EN = 15, B:81a 90086
ceereees 280 L,
(G,XP) EN = 15. R:81a 90086
28. . .
(E,E’+P) PN:13-AL- 27 EN-E = 183.5 0. M:SPC,COINC, PHF 86045
Cerees . 180. D:MULT,STR
(E,E'+A) PN:12-MG- 24 EN-E = 183.§ 0. M:SPC,COINC, PHF 86045
... 180. . D:MULT,STR
(N,G) TN:14-31- 27 EN 2 —eem 125. M:8PC 88048
veeenes 1000 . D:8TR,E,J-P1,G-WIDTH ..,....
(P,G) TN:13-AL- 27 EN-P =. 1.911 0. M:8PC,DST,LFT,BRANCH 86043
tesesess  2.073... 90. D:K,J~PI,T
(P,G) TN:13-AL- 27 EN = 14.626 90. ¥:81Q, BRANCH 86044
cereess 16,04 ... . D:8TR,E,J-PI,G-WIDTH .,.....
(P,G) TN:13-AL- 27 EN-P = 0,988 0. N: ABY 86046
D:STR
(P,G) TN:13-AL- 27 N:8PC, ABY 87049
D:STR
(P,G) TN:13-AL- 27 30. M:8PC,81G,81G-0,DST  BBO34
. 150,
(P,G) TN:13-AL- 27 30. M:8PC,81G,81G-0,A-POW 88045
120.
(P,G) TN:13-AL- 27 0.2 90. M:8PC, ABY 88059
..... ... 0,36 .., 135, D:E,J-PI,STR,TRR
(P,G) TN:13-AL- 27 EN-P = 0.5 0. M:3PC,DST,S1G,81G-0 88060
R N . 129, .
(P,G) TN:13-AL- 27 EN-P = ---- M:SPC, ABY 89064
0.5 .. .
(P,G) TN:13-AL- 27 EN-P = 0.855 55. M:BRANCH, LFT 90041
....... . 1.317... 90. . D:8,J-PI,T
(P,G) TN:13-AL- 27 EN-P = 0.15 0. N:SPC, BRANCH 90043
0.36 ... 55. . D:E,J-PI,T,TRR
(A,G) TN:12-MG- 24 EW = 5, %:810 86047
U |- TN . D:SRE,MULT,T
SI- 29 (G,N+G') FN:14-81- 28 EN PR 135. M:SPC-DP, ABI 86049
....... .26, ... .
(G,N) FN:14-S1- 28 EN % -—ee M:8PC-DP,ABI 86049
(G,N) FN:14-S1- 28 EN = 9.6 4P1 M:81a 87089
G,MON . 18.8 ... .
(G,P+G") FN:13-AL- 28 EN = ——-- 135. M:8PC-DP, ABI 86049
cerieees 260 L
(G,P) FN:13-AL- 28 BN = —--- M:SPC-DP, ABI 86049
. . 28, .



2c

- z’ -

[ NUCLEUS I mc-nouJ FINAL/TARGET I ENERGY l ANGLE _[ QUANTITY ]muﬂ
31- 29 (G,P) FN:13-AL- 28 EN = 20. N:81G 90045
veeeees. 60, .. «.. D:MULT
(G,2P) FN:13-AL- 27 BN = 20. n:3IG 90045
veeeees. 80. ... .. DINULT
(G, X+G") = 135 N:SPC-DP, AB1 86049
(®.0) TN:14-81- 28 EN-N = 0.485  90.  M:SFC 86048
veeveee. 0.806... 125. ... D:STR,J-PI,G-WIDTH ......
(n,0) TR:14-81- 28 EN-N = 0.25 N:SPC,81G 87060
cevreee. 19.0 ... ... D:TOT,STR,E,J-PI
81- 30 (G,N+G')  PN:14-SI- 29 EN = ———- 135, N:SPC-DP, ABI 86049
(G.N) PN:14-81- 29 EN = ——- ¥:SPC-DP, ABT 86049
verreres 26 ...
(G,2N) FN:14-81- 28 BN = ———- N:SPC-DP, ABI 86049
(G,N+P) PN:13-AL- 28 EN = -———- 135. M:SPC-DP, ABI 86049
verreeee 6. aae
(G,P4G’)  PN:13-AL- 29 EN = ———- 135. N:8PC-DP, AB1 86049
U L T '
(G,P) FN:13-AL- 29 = o—c N:8PC-DP, ABI 86049
vevereen 26, .
(a,p) m:13-AL- 29 BN = 20, N:8IG 90045
verreess 60, ... ves DINULT
(9,2P) FN:13-AL- 28 BN = 20. n:sI1g 90045
" N vv. D:NULT
(Q,A+G*)  FN:12-MG- 26 EN = -—— 135. M:SPC-DP, ABI 86049
teerenes 260 ..
(@,A) M:12-MG- 26 EN s ———- N:SPC-DP, ABI 86049
ceeerees 280 ..
(G,X4G") BN 3 e 135, N:3PC-DP, ABI 86049
Ceereees 28, ..
81- 31 (K,0) ™:14-51- 30 EN-N = 0.1 u:810 90046

=15 PHOSPHORUS A=29,30,31
P- 29 (P,G) TN:14-81- 28 EN-P = 7. 0. N:SPC,DST, ABY, SIG 86050
wevevees 24, ... 130. ... D:STR,MULT,E,J-PI,T .......
(P,G) TN:14-81- 28 EN-P = 20.8 30. N:SPC,81G,31G-0,A-POW 88045
L1200 .
(P,G) TN:14-8I- 28 EN-P = 0.37 0. M:SPC,DST,SIG,81G-0 90047
veeesee. 2,95 ... 105. ... D:STR,SPCTF,TRR,S(0)} .......
P- 30 (P,G) TN:14-S1- 29 EN-P = 2.717 0. N:SPC,DST 88114
.. 90, ... D:STR,MULT  veeenns
(P,G) TN:14-8I- 29 EN = 6.5 N:S1G 89050
veeriees B5 L. . D:STR,MULT,B(EL)
P- 31  (G,N+G')  FN:15- P- 30 EN = ——- 140. N:AB1 87061E
veeeeies 320 L CDEJ-PL s
(G,N+G”) PN:15- P- 30 EN EREEEES R:ABY,E,J-PI1,T 88061
veeeeees 30, . .
(G,N) FN:15- P- 30 EN = -—— N:ABI 87061E
beeeeen. 32, . L .
(G,N¢P+G') FN:14-81- 290 EN = --——- 140. N:ABI 87061%
32, ... CDE,IPT aeeeens
(G,P+G’)  FPN:14-81- 30 EN = ———— 140. M:ABI 8T061E
ceeeve.. 32, . Lo D:EIPI e

- 30 -

l NUCLEUS ] REACTION I FINAL/TARGET ENERQY l ANGLE | QUANTITY INUIIEI
P- 31 (G,P+@’") PN:14-81- 30 EN = ---- R:ABY,E,J-P1,T 88061
[ [ . cesenas

(G,P) PN:14-81- 30 EN = —w-- M:ABI 87061E

seresen 32, .

(Q,A+Q") FN:13-AL- 27 EN = —e-= 140. N:ABI 87061E
Cereeee. 3200 L ... D:E,J-PI

(G,A) FN:13-AL- 27 EN B —-e- N:ABI 87061E
(Q,X+G") EN ' ---- 140, M:ABI 87061E
Cheeeees 3200 L .+, D:E,J-PI

(G,X4G") EN 2 we—e R:ABY,E,J-PI,T 88061
S ' B . Crseven

(P,G) TN:14-81- 30 EN-P = 1.94 0. M:ABY,DST,MIX,BRANCH 88062
veveeess 2,11 ... 90, ... D:MULT,B(EL),E,J-PI .......

2=16 SULPHUR A=32,34

8- 32 (G,G) FN:16- 8- 32 EN = 17, 136. M:8PC,S1G 89056
G, MON casesen. 28, .

(G,G’) PN:16- 8- 32 EN = 17. 135, M:8pPC,81G,81G-0,81G-1 89065

G, MON seeseaes 28, e . D:MULT crerens

(G,N+@") PN:16- 8- 31 EN =z —--- 140. M:SPC-DP,S1G,ABI 86051E
cereaees 32, e . .

(G,N) FPN:16- 8- 31 EN = —=-- 140. M:SPC-DP 86051E

(G,N) FN:16- 8- 31 EN = 18. 48. M:D3T,81G,81G-0 88063
crreenes 29, ove 138, .

(G,P+G") FN:15- P- 31 EN = —--- 140. M:SPC-DP,SIG,ABI 86051E

(a,P) PN:16- P- 31 EN = --—- 140, M:8PC-DP 86051E
ceeranes 32, ... .
(G,X+@') EN 2 --- 140. M:8PC-DP,ABI,810Q 86051E
cenvaaes 320 L. . T

(E,E') FN:16- 3- 32 EN-E = 151. 118, M:8PC,DST 90048
ceeveses 288, ... 180. ... D:8SPCTF,8TR,T

(N,G) TN:18- 8- 31 EN £ ---- 126. MN:8PC 88048
ceseenae 100 L. «os D:8TR,E,J-PI,G-WIDTH .......

(P,G) TN:15- P- 31 EN-P = 1.25 M:ABI,S81Q,81G-0 88035

ves «eo D:STR,MULT,G-WIDTH .......

S- 34  (GQ,N+P) FN:15- P- 32 EN = 22, M:ABY,81G 86052
cenesnes 28, ces ves DT

(G,p) PN:16- P- 33 BN » 13, N:ABY,S81Q 86052
veiasaes 25, ven . D:T civaese

1=17 CHLORINE A=35,36,38

CL- 36 (G,N) PN:17-CL- 34 EN E o—-- B7086E
crerenss 18, e . D: IRAT

(P,Q) TN:16- 8- 34 EN-P = 0.4 0. M:ABY,DST,MIX,BRANCH 88082

0,7 ... 9. . D:WULT,B(EL) ,R,J-PI .......

CL- 38 (m,Q@) TN:17-CL- 36 EN-N = 0.1} N:81Q 2004¢
cesenees 1200 4. . craaee

CL- 38 (N,G) TN:17-CL- 37 EN-N = 0.1 N:810 8004¢
crrevese 1200 4. .



€2

3 -

l NUCLEUS | REACTION I PINAL/TARGET J ENERGY ] ANGLE I QUANTITY Inunnsnl
=18 ARGON A=40
AR- 40 (G,G) FN:18-AR- 40 EN = 4.7 90. M:SPC,ASYM, BRANCH 86054
GPOL eereeees 10.2 ... D:E,J-PI,B{EL) ceeeens
(G,6") FN:18-AR- 40 EN = 8.5 90 M:SPC, INT, DST 88065
........ 11.8 ... 127. D:J-PI,G-WIDTH OO
(6,6) FN:18-AR- 40 EN = 8. 90 M:SPC,DST 88115
........ 1. ... o127, D:E,J-PI,G-WIDTH,MULT......
(A,G) TN:16- S- 36 EN-A = 2.3 55, M:SPC,ABY, BRANCH 86053
e 3.55 ... 90, D:STR,E,J-P1  .......
(A,6) TN:16- S- 36 EN-A = 2.35 0. M:SPC,DST,LFT 88064
cevesees 3.5 ... 90. ... D:E,J-PI,MULT e
1=19 POTASSIUM A=37,39,41
K- 37 (P,0) TH:18-AR- 36 EN-P = 0.9 0. N:SPC,DST,ABY,BRANCR 88066
ceereees 3. . 90. ... D:E,J-PI,G-WIDTH ORI
x- 39 (0,0') FN:19- K- 39 EN = 6.8 87037
I I T «.. D:E,J-PI,SPCTF ceeenes
(0,0') FN:19- K- 39 EN = 6.6 127. N:SPC 88067
T N ... D:STR,J-PI,G-WIDTH  .......
(G,M4G')  FN:19- K- 38 EN = -—-- 140. M:SPC,ABI 87062E
- TR ve. D:E,J-PI cereees
(G,N) FN:19- K- 38 EN = ——-- 87056E
cerenree 200 ... «.. D:IRAT e
(a,N) FN:19- K- 38 BN = ———- M:ABI "870628
I . cevnens
(G,P+G')  FW:18-AR- 38 EN = --——- 140. M:SPC,ABI 87062E
ceeveee. 320 ... ... D:E,J-P1 ceveees
(6,P) FN:18-AR- 38 EN = --—— N:ABI 87062E
ceeeee.. 320 ... . ceeeeen
(G,A+G’)  FN:17-CL- 35 EN = --—- 140. N:SPC, ABI 87062E
A | T ... D:E,3-PI Cevaens
(6,A) PN:17-CL- 35 R M:ABI 87062E
ceeeene. 320 ... . cevenes
(0,X4G") Pe— 140. M:SPC, ABI 87062E
ceeere.. 320 ... ve. D:E,J-P1 ceveres
(P,G) TN:18-AR- 38 EN-P = 1.39 0. M:SPC,DST, ABY, LFT 86055
veereees 1,98 ... 90. ... D:E,J-PI ceeeeen
K- 41 (P,G) TN:18-AR- 40 EN-P = 2.3 0. M:SPC,COINC,ABY,SIG 86056
Creeeaes .e. 90. ... D:E,J-PI Creees
1=20 cALCIUM A=40,41,42,44,48
CA- 0 (G,N) ER = 26. 55. ¥:DST,81G,ASYN 87066
ceeeeee. 400 ... 125, ... enn
(G,N) EN = 20. 55, M:SPC,31G,DST,ASYN 88068
G, NON ceeerees 390 ... 125, ... ceveees
CA- 40  (0,G) FN:20-CA- 40 EN =  9.604 55. n:81G 87083
G, 0N ceveeee.  9.889... ... D:E,J-P1,0-WIDTH ceeenn
(G,N+4G')  FN:20-CA- 39 EN = ---- 140. N:SPC-DP,81G,81G-0  B8B059E
ceeveee. 320 .. . ceenes

I NUCLEUS 1 REACTION | FINAL/TARGET l ENERGY

] ANGLE 4[

QUANTITY

||

CA- 40

CA- 41

CA- 42

CA- 44

CA- 48

(q,N)
(G,N)
(G,P+G")
(G,2P+G’)
(G,P)
(G,P)
(a,p)
G,MON
(G, T+G")
(G,X+G")
(E,E")
(E,E'+P)
(E,E’+P)
(E,E"+P)
(P,G)
(P,G)

(P,G)

(E,E)
(E,E)

(E,E')
(P,G)

G,G')
G,MON
E,E')

(
t

(G,N)
(G,2N)
(G, XN)
(G,N+P)
(G,P)
(G,YP)

(G,AB3)

FN:
FN:
FN:
FN:
FN:
FN:
FN:
FN:

FN:
FN:
FN:
FN:
TN:
TN:

TN:

FN:
FN:

FN:

TN:

FN:

PN:

FN:

FN:

FN:
FN:

20-CA-
20-CA-
19- K-
18-AR-
19- K-
19- K-
18-
18-AR-

19- K-

20-CA-

20-CA-

20-CA-

19- K-

20-CA-

20-CA-

20-CA-

20-CA-

19- K-

19- K-

39
39

39

38
39
39

K-396

37

40
39
39

29 .

47
486

46

na

EN

EN-

100.

1.3072
1.595.

9.

10.5
0.3
2.9
175.

320.
85,

. 190. .

62.5
250.

0.6
4.

.

37.5

. 186.

140.

" 140,

45,
138.
90.
140,
140,
90.

. 140.

39.9

. 140.1 ..

76.
83,
§5.

90.

52.
155,
180.

36,

. 115,

65,

120.

35,
115.

M:81G,310-0,81G-1,ABI B60S9E

N:3PC,DST,ASYN,SIG
M:SPC-DP,81G,81G-0
N:SPC-DP,81G,ABI
M:SPC,DST,S81G,81G-0
M:81G,81G-0,810-1
M:SPC

D:T
M:8PC-DP,S1G,ABI
M:8PC-DP,S1G,ABI

M:S1G,RSP

) M:8PC,DST,COINC,MES

. D:STFUN

M:SPC-INP,FMF
D:SPCTF
M:SPC,DST,SIG
D:E,J-PI,G-WIDTH

MULT,STR

SPC, ABY , BRANCH

Q,8TR, I.J PI,T
»31G, FMF
SlO P

8SPC,DST, FMP

MULT, B(EL) E,J-PI

D:
M:
D:
M:
D:
M:
D:
M:
D:
M:81G,AEY

?
D:WULT,B(EL),R,J-PI
M:8I1G
M:81G
M:810
D:T
M:81G
M:81G,81G-0,81G-1
M:81G

D:T
M:SIG

"90050
"86059K
"86059E
‘86087
"as089E
"90028"
"86059F
"86059E
"86058"
"88066
"a8071"
"89060"
‘87063

88070
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lnucuzus I REACTION I FINAL/TARGET | ENERGY I ANGLE [ QUANTITY Inmsu]
CA- 48 (E,E’) FN:20-CA- 48 EN-E = 100. 90. M:S1G,RS¥ 86058
veeees. 375, 140. L
{(N,G) TN:20-CA- 47 EN-N = ---- M:SIG 87065
........ 2. . D:STR,E,J-PI,G-WIDTH .......
z=21 SCANDIUM A=41,45
sc- 41 (P,G) TN:20-CA- 40 EN-P = 0.64 0 M:SPC,DST,SIG,BRANCH 87067
e 3.5 ... 90. . D:E,J-PI,G-¥IDTH  .......
sc- 45 (G,N) FN:21-SC- 44 EN = —me- 87056E
Ceeeaees 20, . LDIIRAT L.,
(G,N) FN:21-SC- 44 EN = 11. M:81G,SIG-M 90052
R 3 PUN «oo DIIRAT
1=22 TITANIUM A=46,48,50
TI- 0 (G,F) EN = 800. M:ABY,SIG 89058
veese.s 18000 ...
(¢,®) BN = 800. M:816 90044
feeeaell 18000 L. e L,
T1- 46  (G,N+P) FN:21-SC- 44 EN T e 87056E
A T . ..o DIRAT L.
(E,R') FN:22-TI- 46 EN-E = 40, 165. R:SPC,STR 90053
TI- 46 (R,E') FN:22-TI- 48 EN-E = 20. 85. M:SPC,DST, FNF 89062
vevee... 220, ... 165. ... D:MULT,B(EL),E,J-Pl ......
(E,E") FN:22-71- 48 EN-E = 40. 165. R:8PC,STR,MULT, PMF 90053
TI- 50 (E,R') FN:22-TI- S0 EN-E = 70. 40. M:SPC,DST,SIG, PMF 88073
vesredes 361, ... 154, . D:MULT,B(EL) Ceeeas
1=23 VANADIUM A=47,49,50,51
v- 0 (G,X) EN = —mm- M:MDIS 89063
Cerieees 4500. e e
v- 47 (P,G) TN:22-TI- 46 EN-P = 0.4 0 M:8SPC,DST, ABY ,MIX 86063
e 1.8 90 . D:STR,E,J-PI,T  .......
v- 49 (P,G) TN:22-TI- 48 EN-P = 1.5 M:3PC,81G,S1G-0,81G-V 90054
S 1 G
v- 50 (P,G) TN:22-T1- 49 EN-P = 1.5 55. M:8PC,SI1G,S1G-0,81G-1 89064
P,POL veesiees 3,25 .. o e
v- 51 (G,A) FN:21-SC- 47 &N = 18. M:ABY,SIG,ABI 90055
e 25. .
(E,E"+P) FN:22-T1- 50 EN = 0. X:SPC,SPC-1MP 86062
Cereean 5. .. ... D:SPCTF,E,J-PI,RDI .......
(E,E"+P) FN:22-T1- 50 EN-E = 265. 31.53  M:SPC,MES 88116
410 .. 77.19... D:SPCTF,RDI  .......
(R,E'+P) FR:22-TI- 50 EN-E = 265. M:MES,SPC, SPC-INP 88122
veeesa.. 4100 L, . D:SPCT®,RD1 veiee

- 34 -
ITUCLEUS-I REACTION l FINAL/TARGET l ENERGY | ANGLE l QUANTITY INUHBER
V- 51 (E,E"+P) FN:22-TI- 50 EN = 0. R:SPC-IMP,SPCTF,STR 90006
........ 20. .
(E,E'+P) FN:22-TI- 50 EN = 0. M:3PC 90009
Cereana. 22. . . D:SPCTF,8TR ...... .
CHROMIUM A=50,52

CR- 50 (E,E') FN:24-CR- 50 EN-E = 40, 165. R:SPC 90053
CR- 52 (E,E') FN:24-CR- 52 EN-E = 170. 115, M:SPC,DST, PMF 88074
....... . 260, soe 154, . DiMULT,T

MANGANESE A=51,53,55
MN- 51 (P,G) TN:24-CR- 50 EN-P = 1.7 0. M:SPC,ABY,DST,BRANCH 86064
........ 2.6 ... 90. ... D:STR,E,J-PI cevenas
(P,G) TN:24-CR- 50 EN = 1.7 M:SPC,DST 88075
8.3 . . D:E,J-PI,T
{P,G) TN:24-CR- 50 EN-P = 1,059 0. M:DST, BRANCH 88076
........ 1.513. 90. . D:E,J-PI
MN- 53 (P,G} TN:24-CR- 52 EN-P = 1.388 0. M:SPC,DST,ABY, INT 86065
1.901... 90. ... D:EJ-PI  ......
(P,Q) TN:24-CR- 52 EN = T, 65. M:8PC,8IQ 88077
........ 10. ‘e
(P,G) TN:24-CR- 52 EN = 7.81 0. M:SPC,DST,ABY,BRANCH 80056
....... . 8.1 ... 90. ... D:STR,E,J-PI,T
MN- 55 (G,3N) PN:25-MN- 52 EN = eeee 87056E
cevreees 49, oo DUIRAT Lo

26 1IRON A=54,55,56,57,58

FE- 0 (E,E") FN:26-FE- 0 EN-E = 653. 11.9 M:81G 88031
1650. 53. ... D:iMULT
(E,E") FN:26-FE- 0 EN-E = 960. 37.5 M:81G 89001
........ 1500. .
FE- 54 (G,N) FN:26-FE- 53 EN = ~——- 78. M:SPC 89065
. 13.58 «o. D:STFUN
(G,N+P) FN:25-MN- 52 EN = ---- 8T056E
........ 30. « D:IRAT
FE- 55 (M,G) TN:26~FE- 54 EN = ---- M:8PC, INT 87068
........ 5.775. . D:E,J-PI,G-WIDTH
FE- 56 (G,N) FN:26-FE- 55 EN = - 78. M:3PC 89065
........ 12.8 . D:3TFUN
(G,P} FN:25-MN- 55 EN = 30.5 0. M:PTOA 89059
........ . D:MULT
(G,A) FN:24-CR- 52 EN = 30.5 0. M:PTOA 89059
. . D:MULT Lol
(E,E") FN:26-FE- 56 EN-E = 40, 117, M:SPC,DST, MF 89066
68. 154, ... D:MULT,E,J-PI .......
(E,P) FN:25-MN- §5 EN-E = 30.5 0. M:PTOA 89059
........ . D:MULT
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IJUCLEUS LR!A(.’HONJ FlNAL/‘l'ARG!‘I'J ENERGY ] ANGLE ] QUANTITY Iumnm
FE- 56 (E,A) FN:24-CR- 52 EN-E = 30.5 0. M:PTOA 89059
cesesene . « D:MULT e
FE- 57 (G,N} FPN:26-FPE- 56 EN = 11, 82. M:SPC,DST 89065
cesaee .0 131, . D:STFUN PN
FE- 58  (G,N) FN:26-FE- 57 EN = —e—— 78. M:SPC 89065
veeesnes 13025 .. . D:STFUN ...
z=27 COBALT A=55,57,58,59

c0- 0 (G,F) EN = 800. M:ABY,S1G 89058
c0- 5%  (P,G) TN:26-FE- 54 EN-P = 1.803 0. M:SPC,DST 87054
teveness 1.887... 136, ... D:E

(P,G) TN:26-FE- 54 ER-P = 4. M:SIG 87069

(P,G) TH:26-FE- 54 EN-P = 2,35 0. M:3PC,DST, BRANCH 89067
seeecess 3.9 ... 90. ... D:STR,E,J-PI,T

co- 57 (P,G) TN:26-FE- 56 EN-P = 1.248 0. M:SPC,DST,ABY, INT 86065
sevessse 2.065... 90. ... D:E,J~PI [N
(P,G) TN:26-PE- 56 EN-P = 3.76 0. N:SPC,DST,SIG,NIX B60S!
‘ssessss  3.84 ... 90. ... D:E,J-PI,MULT,B(EL),T.......
(P,G) TN:26-F2- 56 EN-P = 1.8 0. M:SPC,DST,SIG,LFT 87070
eesaeses 1,64 ... 137. ... D:E,J-PI
00- 58  (G,N) FN:27-C0- 57 EN = meee 90057
veseease 286, .. oo DIE-AY cerenes
co- 59  (G,N) FN:27-C0- 58 EN = e B8T7056E
ceeveses 220 ... <o+ DIIRAT ceraean
(G,N) FN:27-CO- 58 EN = 13. M:ABY,SIG,31G-M,ABI  B7071E
ceveenes 285, ... .
(G/F) = 800. M:S1G 90044
ceenas..1800, ...
2=28 NICKEL A=58,60,64

NI- 0 (E,E"+P) EN = 0. 0. M:SPC,DST,SIG,COINC 88078
cevsenes T70. ... 180. ...

(E,E’+A) EN = 0. 0. M:SPC,DST,SIG,COINC 88078
ceassess 0. ... 1BO. L. eaeane

NI- 58 {G,N) FN:28-NI- 57 EN = e 78. M:SPC,SIG 90058
creesses 12,8 .. .

(G,N) FN:28-N1- 57 EN = 16, 135, M:SPC,S1G,81G-0,S1G-V 90059

(G,P) FN:27-00- 57 EN = 30.5 0 M:PTOA 89059

D:MuLT ...

(G,A) FN:26-FE- 54 = 30.5 0 N:PTOA 89059
. D:MULY ...

(E,E") FN:28-NI- 58 EN-E = 239. 93. M:SPC,DST,PMFP,SIG 87072
ceecsnes 57. ... 165, . D:MULT,STR,B(EL),E .......

(E,E'+P) FN:27-00- 57 EN = B8, 10. M:SPC 88079
cvevasae 25 . 210, ... Perenes

(E,E’+P) FN:27-00- 57 EN-E = 780. 50.1 M:SPC,DST,MES,SIG 89033

- 36 -

l NUCLEUS I REACTION | mu/nno:ﬂ ENERGY J ANGLE ] QUANTITY |uunmm]
NI- 58 (E,E'+P)  FN:27-CO- 67 EN = 25. 0. M:8PC,DST 89068
....... . 41, ... 180. ... D:MULT
(ELE'+A)  PN:26-FE- 54 EN = 8. 10. M:SPC 98079
ceevees 25, ... 2100 ...
(E,P) FN:27-CO- 57 EN-E = 30.8 0. N:PTOA 89059
.. D:MULT
(E,A) FN:26-FE- 56 EN-E = 30.3 0. :PTOA 39059
........ . D:MULT
NI- 60 (G.N) FN:28-NI- 59 EN = 1L.5 78. M:SPC,S1G 90058
e 130 o .
(G,N+P)  FN:27-CO- 58 EN = -—oe 87056E
........ .. v+ D:IRAT
{G,X) FN: 4-BE- 7 EN  =4500. M:ABY,SIG 90060
(ELE'+P)  FN:27-CO- 59 EN = 12. 10.  m:see "98079
..... ... 25 210.
(ELE'+A)  FN:26-FE- 56 EN = 12 10 M:SPC 88079
........ 25, 210.
NI- 64 (E.E) FN:28-NI- 64 EN-E = 147.4 29 M:SPC,DST 88080
e 356. 86. ... D:MULT,E,J-FI
(E,E') FN:28-NI- 64 EN-E = 147.4 29, M:8PC,DST 88080
e 356. ... 56. ... D:MULT.E,J-PI
COPPER A=59,61,62,63,64,65
- 0 (6,6) FN:29-CU- O EN = 0.344 15 n:S1G 87076
G MON ceeveees 1.408... 45, ...
(6,6} FN:29-CU- O EN = 60, 5. M:DST,S16, FMF 39070
veer.. 662, . 10, ...
(G, BET) &N 25000, M:ABY 89069
(G,NA24) EN  =5000. " MaamY 89069
{N,6) NN - 0.8 " M:3PC,MLTPL,S1G 86070
(,6) EN-P = 72 90. M:SPC,DST 88032
... 150,
(P,G) EN-P = 1.93 0. M:SPC,DST 88081
veevee. 2.45 ... 90. ... D:iMULT,STR,E,J-P1
(r,6) NS 8.33 0. M;:SPC,DST 88082
vieveee. 8.91 ... 0. ... D:NULT,B(EL)  ..... .\
(»,6) EN-P < 168, 50, N:SPC,DST, S1G 89038
..... ... 200. . 150, ...
CU- 59 (332,G)  TN:13-AL- 27 EN = sd. 90 M:SPC,81G 89071
e 1T L ... D:G-WIDTH
cu- 61 (P,G) IN:28-NI- 60 EN-P = 1. 55 M:ABY,S1G 89072
...... N 4, . .. D:STR,TRR P
cu- 62 (P,G) TN:28-NI- 61 EN = 1.05 55 N:SIG 88083
3.98 . . DITRE e
u- 63 (G,P) PN:28-NI- 62 EN = 30.5 0 M: PTOA 89059
....... ++o D:MULT
(G,A) PN:27-C0- 59 EN = 30.5 0. X:PTOA 89069
Ceianae . .. D:MULT
(G,X) PN: 4-BE- 7 EN  =4500 W:ABY,81G 90060
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| NUCLEUS | REACTION ] FINAL/TARGET_[ ENERGY ] ANGLE QUANTITY l"”"“ﬂ
cU- 63 (G,X) FN:11-NA- 24 EN  =4500. M:ABY,SIG 90060
(E,E") PN:29-CU- 63 EN-E = 10 80.  N:SPC,FWF "88084
...... .o 150, ... 140. ... D:E,J-Pl,MULT

(E,P) FN:28-N1- 62 EN = 11. 30. :SPC,DST,S1G,S1G-0 86069
........ 28. ... 140. ... D:NULT,T,SRE

(E.P) FN:28-NI- 62 EN-E = 30.5 0. N:PTOA #9059
........ “es . D:MULT PP

(E,A) PN:27-CO- 59 EN-E = 30.5 0. N:PTOA 89059
........ . .o « D:MULT P

(r,G) TN:28-NI- 62 EN-P = 1.943 0 N:SPC,DST,S1G,ABY  B6067
teeveee. 3.175... 90, D:E,J-P1,STR,NULT  .......

(P.G) TN:28-NI- 62 EN-P = 1.15 55. N:SPC,DST,ABY, INT 86068
Veeeiesr 1.7 ... 90. ... DiSTR.E,J-PI

(9.G) TN:28-NI- 62 EN-P = 1.02 55. M:ABY,S1G 89072
eieens A2 L D:STR,TRR.  .......

(A,G) T™:27-C0- 69 EN = 22.5 90. :3PC, SIG 87073
ereene T4 L. D:iLDEN,Q  eeeenn

(LI6,0)  TH:26-FE- 67 EN = 22.5 90. N:SPC,S1G 87073
e 1T L D:LDEN,Q vees

(C12,6)  TH:23- v- 61 EN = 22.5 90 N:SPC,S1G 87073
eeveene 1T L D:LDEN,Q

(018,G)  TH:21-8C- 45 EN = 22.5 90. M: 3PC, 316 87073
veeneees T7.4 ... D:LDEN,Q ercean

cu- 64 (N,G) TN:29-CU- 63 EN-N = 0.5 M:SPC,MLTPL,SIG 86070
CU- 65  (G,A) FN:27-C0- M:ABY, 810, ABI 90055
(6.x) FN:29-CU- N:ABY,SIG,MDIS 89073
(G,x) PN:29-CU- N:ABY,SIG,MDIS 89073
(6,x) FN:29-CU- N:ABY,S10,MDIS 89073
(6,%) FN:17-CL- N:ABY,S1G,MDIS 89073
(G,1) PN:25-MN- M:ABY,SIG, MDIS 89073
(G,X) FN:26-¥E- N:ABY,SIG,MDIS "89073
(G.X) #N:27-00- N:ABY,SIG,MDIS 89073
(G,X) PN:27-00~ N:ABY,S1G,MDIS 89073
{G,X) FN:27-00- N:ABY,SIG,MDIS 83073
(6,x) PN:27-CO- 58 EN = - K:ABY,SIG,MDIS "89073
eeee e d500. ... .. T

(G,X) PN:27-CO- 61 EN = - M:ABY,SIG,MDIS 89073
T T

(G,X) FN:28-NI- 57 BN = ———0 N:ABY,SIG,MDIS 89073
eeeee 4500, ... oo T

(@, PN:19- K- 43 BN = ——eo M:ABY,SIG,MDIS 89073
e d800. ... T

(6,x) PN:17-CL- 38 BN = —oov M:ABY,S1G,MDIS 89073
teeee.. 4500, .. oo T
(@,x) m:24-ca- 49 S M:ABY,SIG,MDIS 89073
e 500, ... ...
(G.x) PN:24-CR- 51 EN = oo N:ABY,SIG,MDIS

eeneese.4500.
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chus l REACTION I PINAL/TARGET | ENERGY I ANOLE QUANTITY ]Nunsr:n]
cu- 65  (G,X) PN:25-MN- 54 EN = --n- M:ABY,SIG,MDIS 89073
(G,X) FN:18-AR- 41 'i‘.ﬁm.;‘f(—)?: ’ M:ABY,SIG,MDIS .t.lé(.):l:.!.
(G,X) T M:ABY,SIQ,MDIS "83073"
(G,X) mNiz1-50- 43 B0 s " M:ABY,SIG,MDIS "89073°
(G,X) EN:21-50- 46 BN aieme M:ABY,SIQ,MDIS "89073
(6,X) FH2i-gc- 48 BN ateee M:ABY,SIG,MDIS "89073
{6,X) P23 v- 48 BN il M:ABY,SIG,MDIS "89073"
@0 ez se B Do MABY HDIS, 510,514 89075
(G,X) FN:27-CO- 62 Lt " M:ABY,MDIS,SIG,SIG-M 89073
(G, X) FN: 4-BE- 7 B " M:ABY,31G,MDIS "89073
s 4500.
(G,X) FN:11-NA- 24 EN = ——mn M:ABY,SIG,MDIS 89073
(G,X) FN:21-SC- 44 ”El.i.”.;"-’?(-]; " M:ABY,MDIS,SIG,S1G-0 89073
(G,x' 25N 52 BN e " M:ABY,MDIS,SIG,SIG-0 89073
(G, X) Pni2iosc- as BN Lo " M:ABY,MDIS,SIG,SIG-M 89073
(G, X) R A " M:ABY,MDIS,SIG,S1G-M 89073
(G,X) A " M:ABY,SIG,MDIS "89073
(G.X) PN:t1-mA- 24 ERTTII4800, " M:ABY,SIG "90060
(G,X) FN: 4-BE- 7 EN  -4500 " M:ABY,SIG "90060
(G,X) PN:23- V- 48 EN <4500 " M:KE "90061
(G,X) FN:21-SC- 42 BN =4500. ' " M:KE 90061
(6,x) FN:25-MN- 52 EN  =4500 M:KE 90061
(G,X) FN:27-CO- 56 EN  =4500 ' " MiKE 90061
(6, %) PN:25-MN- 56 EN  =4500 ' " M:KE 90061
(G, X) FN:27-CO- 58 EN . =4500 " M:KE 90061
(G,X) FN:21-C- 47 EN  =4500. " M:KE 90061
(6,X) PN:11-NA- 24 EN  =4500. M:KE 90061
(G, X) FN:19- K- 42 EN 4500 ' M:KE "90061
(G,X) FN:21-SC- 44 EN  =4500 " M:KE "90061
16,x) FN:29-CU- 61 EN  =4500 " M:KE "90061
(£,E") FN:20-CU- 65 EN-E = 150 " 34, " M:8PC,DST,FMF 87074
........ 225. 74, ... D:E,G-WIDTH,B(EL),SRE.......
(E,E") FN:29-CU- 65 EN = 1 34. 87075
e 37, 4. ... D:E,G-WIDTH,B(EL) SRE.......
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I NUCLEUS l REACTION [ FINAL/TARGET I ENERGY l ANGLE l QUANTITY Inunm-:n] l NUCLEUS [ REACTION l FINAL/TARGET ENERGY ] ANGLE l QUANTITY _‘FUMBERI
cu- 65 (E,E') FN:29-CU- 65 EN-E 80. M:SPC, PMF 88084 GE- 76 {G,A) FN:30-ZN- 72 EN = 18, M:ABY,SIG,AB! 90055
........ ... 140. ... D:E,J-PI,NULT e 250 L., .
(E,E'+P) PN:28-NI- 64 EN 0. M:COINC,NES,S1G,81G-0 88085 (E,E) FN:32-GE- 76 EN-E = 225, 30. M:SI10 90963
...... . 180. ... ... B2, . D:CDENS
(E,P) FN:2B-NI~ 64 EN . 30. M:SPC,DST,SIG,S1G-0  B6069 (E,E) FN:32-GE- 76 EN-E = 225. 30. 90064
e . .. 140. ... D:MULT,T,SRE ...eo.. 180. . D:CDENS ...,
cu- 66  (N,G) TN:29-CU- 65 EN-N = 0.5 M:SPC,MLTPL,SIG 86070
........ 3. 7=34 SELENIUM A=74,75,76,70,80,82
2=30 ZINC A=64,66,69 SE- 74 (G,N) FN:34-SE- 73 EN z - 87056E
........ 14.5 . D:IRAT
(E,E) FN:34-SE- 74 EN-E = 225. M:8IG 87079
IN- 64 (E,E'+P) FN:29-CU- 63 EN = 12. 10. M:SPC 88079 ++. D:CDENS
teeen.. 25 . 210, ... (E,E) FN:34-SE- 74 EN-E = 225. 20. M:DST,SIC 88086
(E,E"+A) FN:28-NI- 60 EN = 12. 10. M:SPC 88079 ... B83. ... D:CDENS
........ 25. . 210.
(P,G) TN:29-CU- 63 EN-P = 6.5 90. N:SPC,81G,S51G-0,81G-1 86071 SE- 75 (N,G) TN:34-SE- 74 EN-N = 0.5 M:S1G 89074
P P ) . D:SPCTF Ceeeee e . . e e .
(P,G) TN:29-CU- 63 EN-P = 1.3 M:81G,81G-0,S1G-V 90062
3.2 . . SE- 76 {G,N) FN:34-SE- 75 EN = - 90057
..... vee 25 vv. DIE-AV
IN- 66 (G,N) FN:30-IN- 65 EN = —m—- 90057 (E,E) FN:34-SE- 76 EN-E = 225, M:S1G 87079
R 1 B . CDiE-AV ., SRR - D:CDENS cenens
(E,2) PN:34-SE- 76 EN-E = 225. 20. 87080
IN- 69 (G,N) FN:30-IN- 68 EN P 90057 ... 88. ...p:CDIS ...
.. 25 .. D:E-AV RSN (E,E) FN:34-SE- 76 EN-E = 225. 20. M:DST,SIG 88086
... 83, . D:CDENS
=31 GALLIUM A=65,71 SE~ 78 (E,E) FN:34-3E- 78 EN-E = 225, M:S1G 87079
e . D:CDENS ...,
(E,E} FN:34-SE- 78 EN-E = 225. 20. 87080
GA- 85 (P,G) TN:30-ZN- 64 EN-P = 1.1 M:SPC,RLY, BRANCH 8I0TT e «vv BB, . b:cpls L.
2.1 ... ... D:STR,E,J-P1  ....... (E,E) PN:34-SE- 78 EN-E = 225. 20. M:DST,SIG 88086
(P,G) TN:30-IN- 64 EN-P = 1.3 55, M:SPC, INT 87078 e ... B3. . D:CDEN8 ...
R I R ... D:E,J-PI,STR,STRUN .......
SE- 80 (E,E) FN:34-SE- 80 EN-E = 225. M:SIG 87079
GA- 71 (G,N+P) FN:30-IN- 69 EN = m——— B7056E . D:CDENS
e 70.  .s. .«. D:IRAT (E,E) FN:34-SE- 80 EN-E = 225. 20. 87080
... B88. p:CDIS ...
(E,E) FN:34-SE- 80 EN-E = 225. 20. M:DST,S1G 88086
1=32 GERMANIUM A=70,72,74,76 0 .. ... B3. D:CDENS ...
SE- 82  (G,N) FN:34-SE- 81 EN = e 87056E
GE- 70 (E,E) FN:32-GE- 70 EN-E = 225. 30. M:SIG 90063 creeenns 16 . D:IRAT
eneeans ... B2. ... D:CDENS  ....... (E,E) PN:34-SE- B2 EN-E = 225. M:SIG 87079
(E,E) FN:32-GE- 70 EN-E = 225. 30. 90064 e . D:CDENS
........ ... 180. ... D:CDENS (E,E) PN:34-SE- B2 EN-E = 225, 20. 87080
... B88. ... D:CDIS
GE- 72 (G,N) FN:32-GE- 71 EN = —mm- 90057 (E,E) FN:34-SE- B2 EN-E = 225. 20. M:DST,81G 88086
e eveee. 25, . O DRESAY L e ddeees . ... B3. ... D:CDENS Cissean
(E,E) FN:32-GE- 72 EN-E = 225. 30. M:SIG 90063
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(G,X) FN:42-MO- 90 EN = 150. N:S1G 87084k
cevieass 275, e e MO- 98  (G,P) FN:41-NB- 97 EN = -—-- B7056E
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........ 0.4
PD-110  (G,N) FN:46-PD-109 EN = -me- 87056E
........ 55. ... . D:IRAT
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Ceeeeee 22, ... Lo DIIRAT L.
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vevern.. 4500 .., oo DISTRUN Ll L, 4500, ... .
(G,x} EN = - M:ABY,SIG,MDIS 88090
SN-112  (Q,N) PN:50-3N-111 M:SIG 8078 4500. ... .
(N,G) TN:50-SN-118 EN-N = 20. M:81G 89079
(G,2N) FN:50-SN-110 M:SIG 89078 450. . . D:STFUN
(G,N+P) FN:49-IN-110 M:31G-0,51G-M 89078 SN-120  (G,G) FN:50-SN-120 EN = 1.3 M:S1G,ASYM 89080
. e G,MON,POL ... 9.3 . D:MULT,B(EL)
(G,P) FN:49-IN-111 87056E (G,N) FN:50-SH-119 EN = - M:81G-M 89078
«v. D:IRAT Ceneee 4500. ...
(G,P) FN:49-1N-111 M:SIG 89078 (G,N+P) FN:49-IN-118 EN = - M:S1G-M 89078
e ..4500. ...
(G,X) M:ABY,S1G,MDIS 88090 (G,P) FN:49-1N-119 EN R B7056E
e e 17.8 ... . D:IRAT
. (G,P) FN:49-1N-119 EN R M:S1G 89078
SN-113  (N,G) TN:50-9N-112 EN-N = 20, M:SIG aso7e 4500. ...
cevere.. 4500 ... ... D:STRUN (G,2P) FN:48-CD-118 EN = - M:81G 89078
........ 4500 .
SN-114  (G,R) FN:50-SN-113 M:SIG-M 89078 (G,X) EN = - M:ABY,SIG,MDIS 88090
. e Y 1.11 11 P
(G,X) M:ABY,S1G,MDIS 88090 (G, X) FN:11-NA- 24 EN =4500. M:ABY,81G 90060
{A,6) TH:4B-CD-110 EN-A = 24, """ M:3pc,15Y,0018C "88091 {N,6) TN:50-SN-119 EN-N = 20, n:816 '89079
... D:MULT,E,J-PI e e ... 450, -+. D:STFUN
SN-115  (N,G) TN:50-SN-114 EN-N = 20, M:S1G 89079 SN-121 (N,G) TN:50-SN-120 EN-N = 20, M:S1G 89079
eevee.. 450, ... ... D:STFUN e ... 4500 .. ... D:STFUN
SN-116  (G,N+P) FN:49-IN-114 EN = —-—- M:S1G-X 89078 sK-122  (G,X) EN z - M:ABY,S1G,MD18 88090
cieee...4500. ee e creees . 4500,
(G,P) PN:49-1N-115 EN = -——- M:SIG-M 89078
Ceeree..4500. ... e SN-123  (N,G) TN:50-SN-122 EN-N = 20. M:814 89079
(G,X) EN = mame M:ABY,SIG,MDIS 88090 e 450, «v« D:STFUN ireana
........ 4500. ...
(E,E') PN:50-SN-116 EN-E = 360. 41.5 M:SPC,DST, FHF 86075 SN-124  (G,N) FN:50-8SN-123 EN = v 87056E
R e ... 154, ... D:E,J-PI ... EERTRRTIEN. LN . D:IRAT
(E,E"+N) FN:50-9N-115 EN = 10. 55, M:COINC,SIG 90069 (G,N) FN:50-9N~123 EN = —--- M:81G-0,81G-M 89078
e .20 ... T1.2 ... DISTR,MULT ... ...4500, ... e e,
(N,G) TN:50~SN-115 EN-N = 20. M:S1G 89079 (G, X} EN = —-e M:ABY,SIG,MDIS 88090
ceeaea.. 4500 ... ... D:STRUN ... ceive...4500. ... ee e
(G, X} FN:11-NA- 24 EN =4500. M:ABY,SIG 90060
SN-117  (N,G) TN:50-8N-116 EN-N = 20. M:S1G 89079 . o
........ 450. ... ... D:STPUN
SN-125  (N,G) TN:50-SN-124 EN-N = 20. M:310 89079
SN-118  (G,N+P) PN:49-1N-116 EN Z —mee M:SIG-M 89078 i 450. .+« D:STFUN
........ 4500. ...
(G,P) FN:49-1N-117 EN = - 87056E
e 22, ... ... D:JIRAT ...

(G,P) FN:49-1N-117 EN = ---- M:81G-0,SIG-M 89078



€€

51 -

- 52 -
[NUCLEUS I REACTION l FINAL/TARGET I ENERGY l ANGLE J QUANTITY ]Nmsﬂ , Nucu:usl nucrwnlnnu/'rmcn [ ENERGY [ANGL! J QUANTITY |Nunm:n|
=51 ANT IMONY A=113,12) =57 LANTHANUM A=140
SB- 0 (G,N) EN = - 90057 LA-140  (N,G) TN:57-LA-139 EN-N = 0.5 M:SPC,MLTPL,S10 86070
PN 25. S DIE-AY Laaeee e 3. . . .
sB-113  (P,G) TN:50-SN-112 EN-P = 4. " M:sIG 87069
........ 9. =58 CERIUM A=138,140,142
SB-121  (G,N) PN:51-38-120 EN = ~e—- 87056
cees. M5 L «++ D:IRAT CE- 0 (G,G) FN:58-CE- 0 FN = 4.5 135. M:S1G,ABS 86077
G.MON 9. . L DITOT i
=52 TELLURIUM A=120,121 CE-138  (G,N) FN:58-CE-137 EN = ---- B7056E
........ 19. . D:IRAT
TE-120  (G,N) FN:52-TE-119 EN = —--- 87056E CE-140  (G,G) PN:5B-CE-140 EN = 6.7 0. M:31G,ASYM 86078
cieesaes 30, O DIIRAT . GPOL e 8.7 . D:MULT,B{EL) .......
. (G,N) FN:58-CE-139 EN = ---- 87056E
TE-121  (N,G) TN:52-TE-120 EN-N = 0.5 M:S1G 89a74 20. L0LIRAT L.
. .. s (G,3N) FN:58-CE-137 EN = ---- 87056E
U | B .o D:IRAT e
(E,E") FN:58-CE-140 EN-E = 100. 40. M:SPC,SIG 88092
2=53 TODINE A=127 ee.. 370, . 155. CDMULT
(N,G) TN:58-CE-139 EN-N = 0.5 M:SI1G 89076
..... . 2.2
1-127  (G,N) PN:53- 1-126 EN = 9,72 N:SPC, INT 86103
G,MON Ceeveies i .o. D:E,J-PI CE-142  (N,G) TN:58-CE-141 EN-N = 0.5 M:SIG 89076
(G,N) PN:53- 1-126 EN = 12. 4p1 N:sIg e7089 2.2 .o e
G,NON veeseene 170 L . -
(G, 2N) PN:53- 1-125 EN = 12, 4p1 u:SIG 87089
G,MON seesenes 17, . ve 7=59 PRASEODYMIUM A=140,141,143
(G,2N) FN:53- 1-125 BN = 8. arl M:3IG 89081
(G,XN) EN = 12. 4P1 M:81G 87089 PR-140  (G,N) PN:59-PR-139 EN = ---- 90057
G, MON ceeerans 1T, . - ceeeee o250 L. +vo DE-AV
(G,XN) N = 8. 4p1 M:SIG 89081
ceevenss 230 . . PR-141  (G,N) PN:59-PR-140 EN = 12, 4p1 M:81G 87089
GMON el 17. . .
(G, 2N) FN:59-PR-139 EN = 12, 4P1 M:81G 87089
1=54 XEHON A=124,136 GMON . Seo 1T, ..
(G, XN) N = 12, 4p1 N:810 87089
G, MON e 110 . s
XE-124  (G,N) FN:54-XE-123 BN = 22. M:51G 86076
Veeeeees 250 . PR-142  (N,G) TN:59-PR-141 EN-N =  0.01 126. M:SPC,S1G 86079
(G,N4X) PN:53- 1-123 EN = 22, M:SPC-DP,SIG 86076 Cieesss 0.8 L.
........ 25, ...
XE-136  (G,N) FN:54-XE-135 EN = --——- 87056E 2260 NECDYMIUM A=142,144,146,147,148,150
e 22, . . D:IRAT
ND- 0 (G,F) EN = 80O M:81G 90044
1=56 BAR] UM A=138 K e e 1800. ... ... e
ND-142  (G,G') PN:60-ND-142 EN = —-—- 100. M:8PC,DST, BRANCH 90070
BA- 0 (G,G) PN:56-BA- 0 EN = 4.5 135. M:81G,ABS 86077 4.1 ... 150. ... D:E,G-WIDTH,MULT  ...... .
G, MON NP B . .DtOT ... . {G,N) PN:G0-ND-141 EN = ---- 87056E
........ 55, ... ... D:IRAT
BA-138  (G,N) FN:56-BA-137 EN = —-o- 87056E (E,2") FN:60-ND-142 EN-E = 112, 36, M:FNF 89082
Creeeens 15.3 ... . D:IRAT cee.. 450, 83. ... D:CDENS,E,MULT,B(EL) .......



- 53 -

_54 -
[ NUCLEUS ] REACTION | FINAL/TARGET ENERGY I ANGLE l QUANTITY 1NU‘19EI(J‘: ( NUCLEUS I REACTIONJ FINAL/TARGET ENERGY I ANGLE l QUANTITY INUMBEI
ND-144  (G,3N) FN:60-ND-141 EN = e 870561
Ceeeeaes 100 L .. DIIRAT L.
2264 GADOLINIUM A=153,154,155,156,157,158,159,160,161
ND-146  (G,G') FN:60-ND-146 EN = —- 100. M:SPC,DST,BRANCH 90070
........ 4.1 ... 150, . D:E,G-WIDTH,MULT
GD- 0 (N,G) EN-N = 0.5 M:SPC,MLTPL,SIG 86070
ND-147  (N,G) TN:60-ND-146 EN-N = 0.1 M:SIG W0s6 3. ... e
........ 12, ... .
GD-153  (N,G) TN:64-GD-152 EN-N = 0.012 M:SIG 87098
ND-148  (G,G') FN:60-ND-148 EN = ---- 100. M:SPC,DST, BRANCH 90070 2.411... .. D:STR,LDEN,G-WIDTH .......
........ 4.1 . 150. ... D:E,G-WIDTH,MULT (N,G) TN:64-GD-152 EN-N = 0.5 M:SIG 89074
ND-150  (G,G') FN:60-ND-150 EN = e 90. M:SPC,SIG,ASYM 89083
........ 3. ... GD-154  (E,E') FN:64-GD-154 EN-E = 178, 20. M:3PC,81G,31G-0,31G-V 86080
(G,G') FN:60-ND-150 EN ERREES) 100. M:SPC,DST, BRANCH 80070 veeev... 380, ... T73. ... D:TRDEN
........ 4.1 ... 150. ... D:E,G-WIDTH,MULT (E,E"} FN:64-0D-154 EN-E = 26. 17, M:SPC,S1G, FMF 89084
........ 48. ... 165. ... D:MULT,B(EL),E,J-PI .......
{N,G) TN:64-GD-153 EN-N = 0.003 M:31G,BRANCH 88095
2=62 SAMARIUM A=148,150,152,15¢  } 0.5 ... D:TRR ..
GD-155  (N,G) TN:64-GD-154 EN-N = 0.49 M:SIG 87098
SM- 0 (G,F) EN = 800. M:81G 90044 2.76 ... . D:STR,LDEN,G-W¥IDTH .......
........ 1800 . (N,G) TN:64-GD-154 EN-N = 0.003 M:31G,BRANCH 88095
........ 0.5 . D:TRR
SM-148  (G,G') PN:62-3M-148 EN = 2.5 1217. R:SPC,MULT,STR 90053
........ 4.5 ... GD-156  (G,G") FN:64-GD-156 EN = 2.8 0. M:8PC,SIG 86081
(G,G') FN:62-SM-148 EN = 4.6 127. M:SPC 9007y oo 3.4 150. « D:MULT,B(EL),G-WIDTH .......
........ ... D:STR,MULT,DEF (G,G") FN:64-GD-156 EN = 3.5 90 M:8PC,DST, INT 89085
........ 1.1 . 127 . D:E,J~PI,B(EL}
SM-150 (G,G") FN:62-SM-150 EN = 2.5 127. R:SPC,MULT,STR 90053 (E,E") FN:64-GD-156 EN-E = 24.6 165, M:8PC,SIG, FMF 86081
fereeees 8.5 L, e e 56, . D:B(EL),MULT  ..... ..
(G,G") FN:62-SM-150 EN = 4.6 127. M:SPC 9007 {N,G) TN:64-GD-155 EN-N = 0.5 M:SPC,MLTPL,S1G 86070
... D:STR,MULT,DEF  ...... e 3. ... P
(N,G) TN:64-GD-155 EN-N =  0.003 M:S1G,BRANCH 88095
SM-152  (G,G') FN:62-SM-152 EN = 2.5 127. R:8SPC,MULT,STR w053 e 0.5 . «« DTRR L. .
[P ¥ . eee
(G,G6") FN:62-SM-152 EN = 4.6 127. M:3PC 9007 1 GD-157  (N,G) TN:64-GD-156 EN-N = 0.5 M:SPC,MLTPL,S!G 86070
... D:STR,MULT,DEF  ....... e 3 s e
(E,E") FN:62-SM-152 EN-E = 80, 45. M:8PC,FMF,SI1G,SIG-0 86097
...... .. 300. ... 107. ... D:CDENS GD-158  (G,G') FN:64-GD-158 EN = 3.5 90. M:SPC,DST, INT 89085
........ 4.1 127. D:E,J-P1,B(EL)
SM-154  (G,G") FN:62-SM-154 EN = 2.5 127. R:8PC,MULT,STR 90052 (N,G) TN:64-GD-157 EN-N = 0.5 M:8PC,MLTPI,SIG 86070
e 4.5 . TS PO 3 P
(G,G") FN:62-SM-154 EN = 4.6 127. M:SPC 90071 {N,G) TN:64-GD-157 EN-N =  0.003 M:81G,BRANCH 88095
vev DiSTR,MULT,DEF  ....... D.5 .. D:TRR L.
(G,ABS) EN = 8. R:SIG 90085
,,,,,,,, 20. ... GD-159  (N,t) TN:64-GD-158 EN-N = 0.5 M:3PC,MLTPL,81G 86070
(E,E") FN:62-SM-154 EN-E = 27. 165. R:SPC 9005% e e
GD-160  (G,G") FN:64-GD-160 EN = 3.5 90 M:SPC,DST, INT 89085
........ 4.1 ... 127. ... D:E,J-PI,B(EL)
2=63 EUROPIUM A=152,154
GD-161  (N,G) TN:84-GD-160 0.5 M:SPC,MLTPL,SIG 86070
EU- 0 (N,G) EN-N = 0.1 M:S1G 90072 (N,G) TN:64-GD-160 0.46 M:8PC,S1Q 88096
........ 2. . 3.05 .
EU-152 (N,G) TN:63-EU-151 EN-N = 0.5 M:SPC,SIG 68094
Ceenene 2.2 CDIIYR e, =65 TERBIUM A=159,160
(N,G) TN:63-EU-151 EN-N = 0.1 M:51G 90072
e, 2. S e
EU-154 (N,G) TN:63-EU-153 EN-N = 0.1 M:SIG 90072 TB-159  (G,N) FN:65-TB-158 EN ER 40. M:SPC,DST,81G,81G-0 86082
R 2. .. G, MON veveee.. 11.4 ... 150, ... D:MULT,INTCFC .......
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LNUCI.EUS l REACTION , FINAL/TARGET ] ENFRGY l ANGLE l QUANTITY INUHRER]
TB-159  (P,G) TH:64-GD-158 EN-P = 168, 50. M:SPC,DST,SI1G 39078
........ 200, . 150. ...
TB-160 {N,G) TN:65-TB-159 EN-N = 0.5 M:SPC,MLTPL,SIG 86070
e 3. . oo
(N.G) TN:65-TB-159 EN-N = 0.01  125. :SPC,SIG 86079
........ 0.8 .
DYSPROSIUM A=156,157,160,161,162,163,164, 165
Y- 0 (N,G) EN-N = 0.016 N:SIG 88098
chee e 0.46 ... < i
DY-156  (AR40,G)  TN:48-CD-116 EN = 90. 90. M:SPC,SIG 89086
sean . D:MULT Cenean
DY-157  (N,G} TN:66-DY-156 EN-N = 0.5 N:SIG 89074
DY-160  (G,G’) FN:66-DY-160 EN = ---- 100. M:SPC,DST 88097
ceeeres 41 ... 150. D:E,J-P1,B(EL}
DY-161  (N,G) TN:66-DY-160 EN-N =  0.016 N:SIG 88098
ceeevees 0.4 .
DY-162  (G,6’) PN:66-DY-162 EN = —-m- 100. M:SPC,DST 88097
4.1 ... 150. . D:E,J-PI,B(BL) ......
(N,G) TN:66-DY-161 EN-N =  0.016 u:slc 88098
T T
DY-163  (N,G) TN:66-DY-162 EN-N =  0.016 N:SIG 88098
et 0.46 ...
DY-164  (G,G') FN:66-DY-164 EN = 100. M:SPC,DST 88097
enes 4.1 150. ... D:E,J-PI,B(EL) .-
(6,6") PN:66-DY-164 EN = 2. R-SPC 90053
(E.E') PN:66-DY-164 EN-E = 24.3 184. N:SPC,DST,SIG,FMF 87099
. treenee. 139.3 165. ... D:B(EL) eeeenn.
(E,E") FN:66-DY-164 EN-E = 20. 85. W:9PC, DST, FNF 39062
eveeies 220, ... 165. D:MULT,B(EL),E,J-FT ......
(E,E") ¥N:66-DY-164 EN-E = 24, 165. R-SPC, FNF 90053
(N,G) TN:66-DY-163 EN-N =  0.016 M:SIG 88098
s 0.46 ... Lo
DY-165  (N,G) TN:66-DY-164 EN-N =  0.016 M:S1G 88098
v 0B e e
HOLMIUM A=166
HO-166  (N,G) TN:67-HO-165 EN-N = 0.01  125. M:SPC,SIG 86079
........ 0.8 .

LNUCLIUS l REACTION ' FINAL/TARGET ENERGY ] ANGLE l QUANTITY _]NUHB!RI
2268 ERBIUM A=163,167,168,170
ER- 0  (G,ABS) EN = 0.122 0. M:81G 87096
G,MON . 0.136... oo DITOT e
ER-163  (N,G) TN:68-ER-162 EN-N = 0.5 M:91G 89074
ER-167  (G,G") FN:68-ER-167 EN 2 —--- 87056E
........ 6.5 . D:IRAT
(G,G’) FN:68-ER-167 EX = 4, M:51G,81G-M 89087
........ 12. .
ER-168  (G,N) FN:68-ER-167 EN = - 87056E
........ 12. . . D:IRAT
(E,E") FN:68-ER-168 EN-E = 25, 165. R:3PC, FMF 90053
ER-170  (G,A) EN:66-DY-166 EN = 18. M:ABY,S1G,ABI 90055
........ 25, .
7=69 THUL1UM A=169
TM-169  (G,N) FN:69-TM-168 EN = 8.999 M:SPC 86083
G,MON L. . vo. D:Q,E e
2=70 YTTERB1UM A=169
YB-169  (N,G) TN:70-YB-168 EN-N = 0.5 M:SIG 89074
1=7 LUTETIUM A=ECTECTB. CMEC(
LU- 0 {N,G) EN-N = 0.01 125. M:SPC,SIG 86079
........ 0.8
1=72 HAFNTUM A=179,180
HF-179  (G,G") FN:72-HF-179 EN 2 —een 87056E
........ 6. . D:IRAT
(G,G') FN:72-HF-179 EN = 4. M:81G,SIG-M 89087
........ 12.
HF-180  (G,N) FN:72-HF-179 EN P 87056
........ 1. . D:IRAT
2273 TANTALUM A=180,181,182
TA- 0 (G,F) EN = 800. M:SIG 90044
........ 1800. .



9€

~ 57 ~ - 58 -
l NUCLEUS l REACTION | FINAL/TARGET L ENERGY ] ANGLE QUANTITY 1nunnsq [ nucn.eusl REACTION LF!NAL/TARGET ENERGY ANGLE I QUANTITY [uvnaml
TA-180 (G,G’) FN:73-TA-180 EN = --;- M:AB1 88112 w-183  (N,G) TN:74- W-182 EN-N = 0.5 M:8PC,NLTPL,81G 86070
. . S - o
{G,G") FN:73-TA-180 EN = 6. M:SPC,AB1 90073 (N,G) TN:74- W-182 EN-N = 0.005 M:31a 86084
Cheaenes e e R I BN .
(G,N) FN:73-TA-179 EN = - 90057
ereanas 25 .. O Y o W-184  (G,N) FN:74- W-183 EN = —-—- B7056E
10. . .+ D:IRAT
TA-181  (G,G) FN:73-TA-181 EN = 0.344 15. M:3PC,DST,SIG 87091 {N,G) TN:74- W-183 EN-N = 0.6 M:SPC,MLTPL,S1G 86070
G,MON Ceveaaes 1.408... 45. . 3. .. .
(G,6) FN:73-TA-181 EN = 8. 62. M:SPC,DST,SIG 89088 (N,G) TN:74~ W-183 EN-N = 0.005 M:81G 86084
G, MON T LB .. 137, . D:MULT e 004 L, .
(¢,G") FN:73-TA-181 EN = 2.8 90. M:SPC,ABY,SiG 87100E
Y B . W-185  (N,G) TN:74- W-184 EN-N = 0.002 M:8PC, INT 87101
(G,6') FN:73-TA-181 EN = 3. 90. M:8PC-DP, ABY 90074 e 0.024... .. D:E,J-PI
(G,N) FN:73-TA-180 EN = - 87056E ¥-187  (N,G) TH:74- W-186 EN-N = 0.5 M:8PC,MLTPL,SIG 86070
creeeses 300 L. . D:IRAT Ceeeeee K .
{G,3N) FH:73-TA-178 EN = 2. BT056E {N,G) TN:74- W-186 EN-N = 0.005 M:S16 86084
ceneees 320 L. . D:IRAT Ceeesee 0.4 .
(G,P) FN:72-HF-180 EN = amee 87055E (¥,6) TN:74- W-186 EN-N = 0.002 M:SPC, INT 87101
ceeieees 230 . D:IRAT Ceeeeee 0.024. .. D:E,J-PI
(G,A) FN:71-LU-177 EN = 18. M:ABY,S1G,ABI 90055
(6,BE7) FN:69-TH-174 EN =5000. M:ABY 89069 =75 RHENIUM A=185
(G,NA24)  FN:62-SN-157 EN  =5000. M:ABY "89069
e RE- 0 (N,G) EN-N = 0.5 M:8PC,MLTPL,S1G 86070
(E,E'+P) FN:72-HP-180 EN-E = 780. 50.1 M:8PC,DST,MES,SIG 89033 3.0 L e
I e 72,9 .. (N,G) EN-N = 0.003 M:81G 87102
e 1.9 .
TA-182  (N,G) TN:73-TA-181 ER-N = 0.5 M:8PC,MLTPL,S1G 86070
- P KE-185  (G,N) FN:75-RE-184 EN = - M:81G,SIG-M 89089
(N,6) TN:73-TA-181 EN-N = 0.01 125, M:SPC,SIG 86079 30. ... .. D:IRAT
O | 1f - B . e
=76 OSMIUM A=188,190,192
TUNGSTEN A=181,182,183,184,185,187
US-184  (E,E') FN:76-0S-188 EN-E = 200. 30. M:DST,81G 87103
¥- 0 (G,6) FN:74- W- 0 EN = 0.344 15. M:81G 87076 i .. 5000 ... T4
G, MON veeene.s  1.408... 45, (E,E") FN:76-0S-188 EN-E = 200. 25, M:8PC,DST 88104
(G,G) FN:74- W- 0 EN = 60. 5. M:DST,SIG,FMF 89070 500. ... 4. . D:TRDEN,RDI,E,J-P1  .......
ciseeee. 6620 ., 140, .
(N,G) EN-N = 0.5 M:SPC,MLTPL,S1G 86070 0S-190  (E,E') FN:76-05-190 EN-E = 200. 30. M:DST,S16 87103
P B . ceeeeees 5000 ... T4 . ceras
(N,G) EN-N = 0.005 M:SIG 86084 (E,E") PN:76-0S-190 EN-E = 200. 25, M:8PC,DST 88104
P | T BN L e vev.e... 500. ... 74, ... D:TRDEN,RD1,E,J-P1 .......
w-181 (E,E’) FN:74- ¥-181 EN-E = 960. 37.5 X:SIG 89001 08-192  (E,E") FN:76-0S-192 EN-E = 200. 30. M:DST,SIG 87103
ceveeed1500. L ceseelns 5000 L. TALL L
(N,G) TN:74- W-180 EN-N =  0.005 M:SIG 86084 (E,E") FN:76-0S-192 EN-E = 200. 25. M:8PC,DST 88104
cereeees 0.4 L, e . 500. ... 74. ... D:TRDEN,RDI,E,J-P1 .......
w-182  (G,N) FN:74- W-181 EN P, 87056E
T T . D:IRAT =78 PLATINUM A=194,195,196,197,198
(G,N) FN:74- %-181 EN = e-e- 90057
...... .. 25. . . D:E-AV o
Vi- 0 {G,G) FN:78-PT- 0 EN = 60. 5. M:DST,S1G, FMF 89070
w-183  (G,G") FN:74~ W-183 EN = ~-u- 87056E 662, .. 140, .
P T CDIIRAT S eeeee (G,ABS) EN = 0.122 0. M:816 87096
(6,6") PN:74- W-183 EN = 4. M:81G,81G-M 89087 G,MON 0.136... . D:TOT
e 120 Lo ol L (N,G) EN-N = 0.5 M:SPC,MLTPL,S1G 86070
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[ NUCLEUS I REACTION ] FIMAL/TARGET ] ENERGY J ANGLE ] QUANTITY qunml
PT-194 (E,E") FN:78-PT-194 EN-E = 200. 30. M:DST,S1G 87103
cevee.es 800. Lo AL ... L
(E,E") FN:78-PT-194 EN-E = 200. 25. M:SPC,DST 88104
veeeenes 5000 ... T4, . D:TRDEN,RDI,E,J-PI .......
PT-195  (N,G) TN:78-PT-1%4 EN-R = 0.1 M:S1G,S1G-M 90046
........ 12, ...
PT-196 (E,E') FN:78-PT-196 EN-E = 200. 30. M:DST,SIG 87103
........ 500. ... T4, ...
(E,E") FN:78-PT-196 EN-R = 200. 25, M:SPC,DST 88104
veresses 5000 ... T4, . D:TRDEN,RDI,E,J-PI ._.....
PT-197  (N,G) TN:78-PT-196 BN-N = 0.1 M:SIG 90046
ceeeeess 120 L0 L0
PT-198  (G,N) FPN:78-PT-197 EN = --—- 870568
veveeees 30, . oo D:IRAT e

1=79 GOLD A=197
AU- O (N,G) EN-N = 0.01 125. M:SPC,S16 86079
tevesses 0.8 ... .
(P,Q) EN-P = T2, 30. M:SPC,DST 88032
Ceseaens e 1800 .0
AU-197  (G,N) FN:79-AU-196 EN = eem- 87056E
R ¢ .. D:IRAT
(G,N) FN:79-AU-196 EN = 12, 4P1 u:31G 87089
G,MON RN | I ..
(G,2N) FN:79-AU-195 EN = 12, 4P1 N:SIG 87089
G, MON PP | P e v
(G,XN) = 12, 4P1 M:S1G 87089
G, MON veseeaes 170, . e
(G,F) g = 60. M:S1G,FBIL,FPRB 89090E
G, MON, POL vevesees B4, L. . Ceieaas
(G,F) EN = 100. M:ABY,SIG,FPRB,FBIL 89091
G, MON teeseass 300, .. .
(G,F) EN = - M:SPC-IMP,MDIS,FBIL 89092
veereess 2000 ... . PP
(P,G) TN:78-PT-196 EN-P = 168. 50. M:SPC,DST,SIG 89038
cereesss 2000 ... 150,

7=80 MERCURY A=198
HG-198  (G,N) FN:80-HG-197 EN = e 87056F
Ceeeeas 30. . D:IRAT el

2=81 THALLIUM A=203,205

TL- 0 (G,G) FN:B1-TL- 0 EN = 8. 134. M:8PC,DST,SIG 89088
G,MON veveeees 180 ... 136, L D:MULT
(N,G) EN-N = 0.5 M:SPC,MLTPL,SIG 86070
3.0 oo e
TL-203 (G,G) FN:81-TL-203 EN = 8. 134. M:SPC,DST,SIG 89088
G,MON . .. 1B, ... 136. CD:MULT e
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l NUCLEUS LREACT[ONJ:XNAL/TARGET ENERGY [ ANGLE I QUANTITY INUHBERI
TL-203  (G,N) FN:81-TL-202 EN = 11. 0. M:SPC-DP,S1G,81G-M 900753
...... .. 23, .
(G, 2N) FN:81-TL-201 EN = 11. 90, M:SPC-DP,SIG,SIG-M 90075
........ 23. .. .
TL-205  (G,G) FN:B1-TL-205 EN = 8. 134. M:3PC,DST,S1G 89088
GMON . 18. .. 136. . D:MULT
(E,E) FN:81-TL-205 EN-E = 150. 180. M:FNF 87104
....... . .. . D:MULT
(E,E*+P) FN:B0O-HG-204 EN-E = 410, M:8PC,SIG 87105
UUT ... D:STR
1= LEAD A=206,207,208
PB- 0 (G,G) FN:82-PB- 0 EN = 0.847 7.7 N:SPC,DST,S10 86088
G,MON vevern. 3.253... 45. ... D:SCAM
(G,6) FN:82-PB- 0 EN = 0.344 15. M:SIG 87076
GMON L. Lo. 1.408... 45, ...
(G,G) FN:82-PB- 0 EN = 0.344 15. M:8PC,DST,SIG 87091
G, MON vevses. 1.408... 85, ...
(0,G) FN:82-PB- 0 EN = 0.272 10.5 M:DST, 810 87097
G,MON veviee.. 0.682... B9, ... Ll
(G,G} FN:82-PB- 0 EN = 60. 5. M:DST, SIG, FMP 89070
e 662. LM0. ..
(G,%) EN = 20. 55. M:DST,S1G,ASYM 87066
35. L1250 ...
(G,N) EN = 12, 4PI M:SIG 87089
G,MON T t X . .
(G,N) EN = 20. 55, M:9PC,DST,S1G,SIG-V 87095
G, MOK ceieee. 7300 ... 125, L,
{(a,N) EN = 20. 55. M:8PC,SIG,DST,ASYM  8B068
G, MON 39. L1280 ... ..
(G,2N) EN = 12, 4P1 M:SIG 87089
G,MON 17. .
(G,XN) EN = 12. 4p1 M:81G 87089
GMON .. 7. ..
(G,ABS) EN = 0.2764 0. M:8IG 87106
G,MON L .. 0.612... <v. D:TOT
(G,F) EN = 60. M:81Q, FBIL,FPRB 89090
G,MON, POL 64. ...
PB-206  (G,G) FN:82-PB-206 EN = ---~ 90. M:SPC,DST,ASYM 86085
G,POL ceveeae. 12, . 127. ... D:E,J-PI,MULT,G-WIDTH.......
(G,G) FN:B2-PB-206 EN = 12. 60. M:SPC,DST,SIG,FMF,ABI 86086
GMON 30. . 135, ... D:TOT
(G,ABS) EN = 12. M:810 86086
GMON i 48. D: TOT
(E,E'+P)  FN:B1-TL-205 EN-E = 350. M:SPC 85087
410. ... ... D:STR,SPCTP
PB-207  (E,E) FN:81-TL-205 EN-E = 150, 180. M:FNF 87104
...... . . ... D:MULT
PB-208  {G,G') PN:B2-PB-208 EN = 10. 30. M:DST,SIG 88105
G,MON veiven.. 100, . 150, ... D:TOT
(G,N) FN:82-PB-207 EN = -=—- 87056E
e, 14, .. . D:1RAT
(G, ABS) EN = T, R:8IGC 90086
Ceeeee. 19, .
(G,F) EN = 35, M:SIG 90076
..... Lo. 250, ...
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l NUCLEUS l REACTION ] FINAL/TARGET l ENERGY l ANGLE I QUANTITY ]nwm|
PBR-208 (E,E’+N) FN:82-PB-207 EN = 9 90. M:8PC,COINC,RSP 88123
R [ T <o« D:STFUN,MULT
(E,E'+P) FN:81-TL-207 EN-E = 350. N:SPC 86087
teeesees 410, ... D:STR,SPCTF
(E,R'+P) FN:81-TL-207 EN-E = 410. N:3PC,SIG 87105
[ «s. D:STR
(E,E'+P) PN:81-TL-207 BN = 0. R:R8P,SPC- INP 90006
veesenes 100 L.,
(B,E'+P) PN:81-TL-207 EN = 0. M:3PC,SPC-INP 90009
ceeeeses 300 ... .+. D:SPCTF,STR
(E,F) EN-E = 35, 20. - M:DST,ANIS 89093
... 80, . e
(e,F) EN = 35, M:8IG 90076
PO 1.1 T
1=83 BISMUTH A=208,209,210
BI-208 (G,N) FN:83-B1-207 EN = - 90057
: veeaeess 25, ses DIE-AV
BI-209 (G,G) PN:83-B1-209 EN = 8. 60. M:3PC,DST,SIG 89088
G, MON veeessss 18, .., 135, ... D:MULT
(G,N) FN:83-BI1-208 EN = 1. 40. M:SPC,DST,SIG,SIG-0 86082
a, veseeses 11,4 .., 150. ... D:MULT,INTCPC
(G,F) EN = 43. M:31G,FPRB 86089
........ 250. .. vee
(G,F) BN = 100. M:ABY,S1G,FPRB 87107
G, MON Ceeeenes 3000 .. .
(G,F) EN = 60. M:S1G,FBIL,FPRB 89090E
G, MON, POL P 7 P
(G,F) EN = 100. M:ABY,SIG,FPRB,FBIL 89091
@, NON cereress 300, .. eee e
(G,F) EN = - M:SPC-IMP,MDIS,FBIL 89092
ceresess 2000 ...
(E,F) EN-E = 43. M:81G,FPRB 86089
teevena. 250, . o e
BI-210 (N,G) TN:83-B1-209 EN-N = 0.5 M:SPC,MLTPL,81G 86070
(N,G) TN:83-BI-209 EN-N = 17.7 55. M:3PC,81G,ASTN 90077
vessesss 220 ... 125, ... D:MULT
2=90 THORIUN A=232,233,235,238

TH-232  (G,G') FN:90-TH-232 EN = 2.9 117. M:3PC,DST, FMF 88107
........ 4.1 ... 165. ... D:B(EL),PTOE
(G,XN) EN = 5. M:81G 87110
G,MON PP § . e e
(G,NA24) FN:80-HG-208 EN = 18. 0. M:8PC-DP,ABY,SIG 86090E

veisees 28, . vees
(G,F) EN = 5.5 M:8IG,N-AV 86091
..... PP .
(G,F) EN = 5.8 90. M:S1G,FPRB 86092E
G,MON veneens 12, .. D:FBAR ...
(G,F) EN = 20. M:81G,FPRB 87108E
G, MON PR § [ P P
(G,F) EN-E = 5. M:81G,FPRB 87109
A | P «os DIMULT

- §2 -
I NUCLEUS l REACTIONT FINAL/TARGET ENERGY ] ANGLE I QUANTITY INUMBER]
TH-232  (G,F) EN = 5, M:810 87110
G, MON e ) DU .
(G,F) EN = 6. M:DST,ANIS 88099E
....... .10, Ve
(G,F) EN = 6. M:81G, PNY 89094
........ 20. . Voo DIMULT
(G,F) EN = 5.5 90. M:SPC,ASYM 89095
G,OL L .. 20. e e
(E,E") FN:90-TH-232 EN-E = 20.2 117, M:8PC,DST, FMF 88107
veeresss 55,9 ... 165. ... D:B(EL),PTOE
(E,E") FN:90-TH-232 EN-E = 20. 85. M:SPC,DST, FMP 89062
........ 220, . 185. ... D:MULT,B(EL),E,J-P1 ......
(E,F) EN-E = 5, M:391G, FPRB 87109
3/, ... o+ D:MULT Ceenes
(E,F) EN-E = 4.54 4, M:DST,81G 90078
6.64 ... 110. L
TH-233  (N,G) TN:90-TH-232 EN-N = 3, M:8Ia 88106
TH-235 (N,G) TN:90-TH-234 EN-N = 3. M:8140 88106
TH-238  (N,G) EN-N = 3. M:816 88106
2391 PROTACTINIUM A=231,233
PA-231  (G,F) EN = 4.8 M:ABY,SIQ 87111
P e
PA-233  (P,G) TN:90-TH-232 EN-P = 7, M:81G 86093
veeeenes 20 .
2=92 URANIUM A=233,234,235,236,237,238,239
u- 0 (G,q) FN:92- U- 0 EN = 0.344 15, M:8PC,DST,SIG 87091
G,MON ceessess  1,408... 45, ...
(G,G) FN:92- U- 0 EN = 60. 5. M:DST,81G, PMR 89070
R . 662, ... 140. ...
(a,G) FN:92- U- 0 EN = 0.465 1.02 M:8PC,310 89100
G, MON ciivees. 2,842, 1.8 ...
(a,F) EN = 100. M:ARY,81G,FPRB,FBIL 89091
G, MON vevesees 3000 L.,
(G,F) EN = aem- M:SPC-IMP,MDIS,FBIL 89092
vevisss. 200 .
u-233  (G,N) FN:92- U-232 EN = 8. 4P1 M:81Q,ABI 86094E
G,MON Ceeeees 18, ' «o. D:TOT
(a,r) EN = B, 4P1 M:81G,ABI,N-AV 86094E
G, MON ieeeees 180 L.
(G,F) EN = 5.43 M:S1@,FBIL 89096E
G, MON rereres 9,72 ... .. D:FBAR
(a,Fr) EN = 5, M:ABY,81G 90079
(E,E’+F) BN = 150, M:SPC,COINC,81G,FPRB ' 90080
veeeeee. 8500 L., .
U-23¢  (G,N} FN:92- U-233 EN = 1. 4P1 M:81G,ABI 860948
Q,MON veeeeres 180 oa ... D:TOT
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[ NUCLEVS [ REACTION [ FINAL/TARGET I ENERGY l ANGLE I QUANTITY INUNBERJ
u-23¢ (G,F) EN = 5. 4Pl M:SIG,ABI,N-AV B6094E
G,MON L . 18, . . e

(G,F) EN = g.l M:DST 8T112E

(G,F) EN = 13' M:DST,ANIS "88099E

{a,r) BN = 5.5 N:DST "ag108"
. 6.5 .. .

(G,F) EN = 5.5 0. M:DST,S1G 90081
e 7. ... 180. D:MULT

(a,F) N = ;3 M:KE,MDIS 90082

(,p ENE = 8. " m:s1c '96095
B P . D:MULT,B(EL)

U-235  (G,F) BN = --;-5 M:RLY,FBIL,FPRB 86096E
(a,F) EN = 20, M:SIG,FPRB 87108E

@, MON veesness 110, .

(a,F) EN = - M:ABY 89097
Y & 7 RN

{a,r) N = .'1. M:ABY,8IG 90079

(a,F) EN = 300. N:8IG 90083

a,MON ceesesa3500. ..
(E,E'+7) EN-E = 185. M:MDIS,ASYM,S1G 89098

D:NULT

(E,E°+F) EN-E = 185, N:COINC 89099

, D:MULT,STOAS

(E,B'+P) EN-E = 78, 0. M:COINC,8PC,DST,SIG 90084
venseses 183, ... 180. D:MULT, SRE,STR

(&,F) EN-E  =1330. M:sla 89097
ceseses. 43200 ...

u-23¢ (q,F) BN = 6. M:DST,ANIS 88099E
ceseeess 100 L.

a,rm BN = ———- M:81G,MDIS,DST 88100
R [

(a,F) N = 5.7 4P1 M:DST,MD18 89099
cereeens 160 L.

(x,1) EN-E = 8, M:S1G 86095
veesenes 1o .. D:MULT,B(EL)

v-237 (q,F) EN = -——- M:RLY,FBIL,FPRB 86096E
{n,0) TH:92- U-236 BRN = 0.96 M:31G 860978

(N,Q) TN:92- U-236 EN-N = 0.00 R:8IG 86098

(§,Q) TH:92- U-236 EN-N = 0.3 N:813 88109

u-238 (a,Q) PN:92- U-238 BN = 4.8 0. M:8PC,DST,S1G B7114E
a,MON vesveees 6.4 ... 135,

(@,0) FN:92- U-238 EN = --— N:SIG 88110
veseaees 100 ... D:MULT

(6,0) FN:92- U-238 EN = 8, 60. M:8PC,DST,S1G 89088

q,MON ceseesss 180 ... 90, D:NULT

(a,a*) FN:92- U-238 BN = 2.9 117. M:SPC,DST, PNF 88107
veeesses 41 ... 165, D:B(EL),PTOE

{a,m) FN:92- U-237 EN = 4. 90. N:ABY 89002
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Lnucuus I REACTION l FINAL/TARGET I ENERGY I ANGLE l QUANTITY luun:nl
U-238  (G,IN) EN » 5. N:81G 87110
G, MON P § .
(G,ABS) EN = 10. M:810 88111
cheenees 200 L., .

(G,F) EN = 20, M:81G,FPRB 87108%
G, MON ceeeees 1100 L. .
(G,F) EN = 5, M:81G 87110
G, NON P 11. .
(G,F) N = 8.4 M:DST 871128
P N .

(G,F) EN = 8, N:DST,ANIS 88099E
veerenes 100 L. .

(G,F) EN = 46.4 N:810,ABX 88101E
G, MON, POL PR 2 X T .
(a,F) EN = 5.5 M:DST 88108
(G,F) EN = 6. M:SIG,PNY 89094
vereees 200 L. . D:MULT

(G,F) BN = - M:ABY 89097
veeen.. 04320, i R

(G,F) EN = 5, M:ABY,SIG 90079
...... Lo 11, .

(G,F) EN = 8.5 0. M:DST,S1G 90081
........ . ... 180. . D:MULT

(G,F) EN = 300. M:810 90083
G,MON veee 03500, . .
(G,F) EN = 11, 16. M:S1G,MDIS,DST,ANIS 90085
G,MON vesevess 18, ... 165, . verneee
(E,E’) FN:92- U-238 EN-E = 100. 60. M:RSP 86099
cereiees 8900 ... 160. .

(E,E") FN:92- U-238 EN-E = 20.2 117. M:3PC,DST, FNF 88107
veeeness 65,9 ... 165, . D:B(EL),PTOE

(E,£') FN:92- U-238 EN-R = 20. 85. M:8PC,DST, PHF 89062
trarenes 2200 . 165, . D:MULT,B(EL),B,J-PI .......

(E,B"+F) EN-E = 80.3 5. M:8PC,DST,COINC,PMP 86106
teieeeds 163.8 ... 174, . D:MULT eenes

(E,E'+F) EN-E = 78, M:SPC,831Q, PMF 87113
veveeees 1830 L, . D:WULT,8TR

(E,E'+F) EN = 5.5 0. M:DST,COINC,81G 88118
veaevass 160 ... 180, . D:NULT,E,J-PI

(E,E'+F) EN-E = 185, . M:MD18,ASYN,B1G 89098
. D:MULT

(E,E'+F) EN-E = 185. M:COINC 89099
. D:MULT,STOAS O eeees

(E,E'+F) EN = 150. M:SPC,COINC,81G,FPR8 90080
vesee.s 6BO. . .

(E,E’+F) EN-E = 78, 0. M:COINC,SPC,DST,SIG 90084
....... 183. ... 180. . D:MULT,SRE,STR

(E,F) EN-E = 6. M:BI0 86095
v 7. . . D:NULT,B(EL)

(E,F) EN-E  =1330. M:SI0 89097
....... ,4320. ...

U-239  (N,G) TN:92- U-238 EN-N = 0.001 R:810 86098
(N,G) TN:92- U-238 EN-N = 0.004 M:810 86101E
Ceereses 0.48 .. .

(N,G) TN:92- U-238 EN-N = 0.1 M:SIG 90046
Cheeres 12, o -
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ﬁucr.sus l REACTION I FINAL/TARGET | ENERGY l ANGLE l QUANTITY |NUNBE;|
193 NEPTUNIUM A=237,238
NP-237  (G,N) FN:93-NP-236 EN = 5. 4P1 M:SIG,ABI B6094E
G,MON eareaes 18, ... ves D:TOT v
(G, 2N) FN:93-NP-235 EN = 12. 4P1 M:S1G,ABI 86094E
G,MON e 18. L e
(G,F) EN = 5, 4Pl M:S1G,ABI,N-AV B6094E
G,MON RPN . 18, . Ceeeaas
(G,F) EN = ——— M:RLY,FBIL, FPRB 86096F
PN 11.5 .. L e,
(G,F) EN = 5.58 0. M:DST 86102
G, MON veeesese B8.99 ... S0. .
(G,F) EN = 6. 10. N:SIG 88102
vessesss 600 ... 100. ... D:MULT
(E,F) EN-E = 6. 10. M:81G 88102
tesesess 800 ... 100, ... D:MULT e
NP-238  (N,G) TN:93-NP-237 EN-N =  0.001 R:8IG 86098
1=94 PLUTONIUN A=239
PU-239  (G,N) FN:94-PU-238 EN = 5, 4P1 M:81G,ABI 86094E
G, MON veesrees 180 L., vos D:TOT
(G,2N) FN:94-PU-237 EN = 5, 4P1 M:31G,ABI B6094E
G,MON T | P,
(G,F) EN = 5, 4P1 M:31G,ABI,N-AV 86094E
G, MON censsies 18,
(G,F) EN = e M:BLY,FBIL,FPRB 86096E
(G,F) EN = 5.43 M:8IG,FBIL 89096E
G,MON creenees 9072 .. <+« D:FBAR
1=95 AMERICIUM A=241,243
AN-241  (G,F) EN = ---- M:RLY,FBIL,FPRB 86096E
AN-243  (G,N) FN:95-AN-242 EN = 450. N:81G 88103
veeeenes 950, ... D:PTOE,ITOP
(G,F) EN = ———- M:RLY,FBIL,FPRB B6096E
(G,F) EN = 450. M:S1G,18Y 88103
ceesene. 9500 .. . D:IRAT,PTOE
(E,N) FN:95-AM-242 EN = 450. N:S1G 88103
teesene. 950, . . D:PTOE, ITOP
{E,F) EN = 450. N:8IG 88103
cresanes 950 .D:PTOE aeee.l

86001

86002

86003

86004

86005

86006E

86007

86008

86009E

86010

86011

86012
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PLATTNER G.R.,RAMSAY ¥W.D.,ROSER H.¥.,SICK I.,TORRE J.
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SCHMALBROCK P.,DONOGHUE T.R.,WIESCHER M. ,WIJEKUMAR V., BROWNE C.P.,ROLLEFSON A.A.,
ROLFS C.,YLIEKS A.

PROTON THRESHOLD STATES IN S1-27 AND THEIR IMPLICATIONS ON HYDROGEN BURNING OF AL-26.
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2.PHYSIK,A325,55-60(1986)

RILOTTR 8.,0UBUC J.,KAJRYS G.,LARIVIERE P.,MONARC S.
MEDIUM SPIN STATES !N XR-83.
PHYS.REV.,C33,1247-1380(1986)

TROFINOV JU.N.
CD-116 NEUTRON RADIATIVE CAPTURE CROSS SECTION FOR ENERGIES 0.4-2.0 MEV,
CB. "BOMPOCH ATOMHOR HAYKH M TEXHMKM. CEPMA: SIFEPHHE KOHCTAHTH™,3,27-30(1986)

VABHUE W.J.,WILLIAMSON T.G.
INELASTIC PHOTON SCATTERING BY IN-115.
APPL.RAD. 190T.,37,155-158(1986)

VAN DER WERF 8.Y.,BLASI N.,HARAKEH M.N.,WENES G.,BACHER A.D.,EMERY G.T.,GLOVER C.W.,
JONES W.P.,KARWONSKI H.J.,MANN H., OLMER C.,DEN HEIJER P.,DE JAGER C.¥.,DE VRIES H.,
RYCKEBUSCH J.,WAROQUIER M.
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NUCL.PHYS.,A462,482(1987)

O'KEEFE G,J.,THOMPSON M.N.,ASSAFIRI Y.I.,PYVELL R.E.,9HODA K.
THE PHOTONUCLEAR CROSS SECTIONS OF CA-48.
NUCL . PHYS. ,A469,239(1987)

CARLTON R.F.,HARVEY J.A.,MACKLIN R.L.,JOHNS N C.H.,CASTEL B.

NUCLEAR STRUCTURE OF CA-49 ABOVE 5 MEV EXC] ATION FROM N+(CA-48) AND ASTROPHYSICS FOR 30
KEV NEUTRONS.

NUCL.PHYS.,A465,274(1987)

STORM D.W.,HALPERN I.,GOSSETT C.A ,MURAKAM] T.,ROSENIWEIG D.P.,TIEGER D.R.,DEBEVEC P.T.,
FREYTAG A.,MORFORD L.J.,WENDER S :.,DOWELL i .H.

(G,N} STUDIES OF THE GIANT ISOVl. TOR E2 RES( NANCE IN LEAD, CADMIUM, AND CALCIUM.
CAN.J.PHYS.,65,677(1987)

Z1JDERHAND F.,MAKKUS R.C.,VAN DER LEUN C
INVESTIGATION OF SC-41 BY PROTON CAPTURE || CA-40.
NUCL. PHYS. ,A466,280(1987)

MASON J.P.
NEUTRON CAPTURE GAMMA-RAYS PROM THE LOW-I. ) i REBONANCES OF FE-04.
NUCL. PHYS. ,A465,413(1987)

SKAKUN E.A.,BATIJ V.Q.,RAKIVNENKO JU.N.,RA .1 iRPIN 0.A.

CROSS SECTIONS OF (P,G) REACTIONS ON I1SOTOP: : FR-54, SN-112, AND CD-114 AT PROTON
ENERGIES UP TO 9 MEV.

ATEPHAA $HBHKA, 45,614 (1987)

BROOXES E.D.,ROBERTSON B.C.
THE 1377 KEV LEVEL IN CO-87.
NUCL. PHYS. ,A462,527(1987)

DAVYDOV M.G.,KHAMRAEY F.SH.,SHOMURODOV E.M.
THE YIELDS AND CROSS SECTIONS FOR PHOTOEXC!' TION OF COBALT.
ATOMHASl JHEPTIH, 63,44(1987)

METTNER W, ,RICHTER A.,STOCK W.,METSCH B.C.,VA{ HEES A.G.M.

ELECTRORXCITATION OF NI-58 NUCLRUS: A STUDY O' THE FRAGMENTATION OF THE MAGNETIC DIPOLE
STRENGTH.

NUCL. PHYS. ,A473,160(1987)

KICINSKA-HABIOR M. ,SNOVER K.A.,GOSSETT C.A.,B'HR J.A.,FELDMAN G.,GLATZEL H.K.,
SUNDLACH J.H.,GARMAN E.F.

ITATISTICAL GIANT DIPOLE RESONANCE DECAY OF H GHLY EXCITED STATES OF CU-83.
"HYS.REV.,C36,612(1987)

3AVICK1J G.A.,PARTUSHNYJ V.A,,EVSEEV 1.G.,LIK {ACHEV V.P. ,NEMASHKALO A.A,,PASHCHUK S.A.,
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8SAVICKIJ G.A.,FARTUSHNYJ V.A.,EVSEEV I.G.,LIKHACHEV V.P.,NENASHKALO A.A.,PASHCHUK S.A.,
RANJUK JU.NK.
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ELASTIC SCATTERING OF EU-152 G-RAYS BY VARIOUS TARGETS.
NUCL.INSTR. AND METH.,A255,75(1987)

VIERIEN K.
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FROM ELASTIC ELECTRON SCATTERING.
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DAYYDOV N.G.,KHAMRAEV F.SH.,SHONURODOV E.N.
RB-85(0,N)RB-84-N,G REACTION SECTION.
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NIYASE R.,TSUBOTA H.,KAWAZOE Y.,TSUKAMOTO T.
Y-89(G,P-0) CROSS SECTION DEDUCED FROM THE Y-89(E,P-0) REACTION.
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THE TSOVECTOR QUADRUPOLE RESONANCE IN YTTRIUN EXCITED BY NEUTRON RADIATIVE CAPTURE.,
NUCL.PHYS.,A472,125(1987) “

BATIJ V.0.,VLADIMIROV JU.V, ,RAKIVNENKO JU.N.,RANJUK JU.N.,RASTREPIN O.A.,SKAKUR B.A.
THE ACCUMULATION OF RADIONUCLIDES IR PHOTO- AND ELECTRODISINTEGRATION OF "A NEAR 90"
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SZEFLINSKI 2.,SZEFLINSKA G.,KLAPDOR H.V.,GROTZ K.,METLINGER J.,WILHEINMI £.,
RZACA-URBAN T.

GIANRT DIPOLE RESONANCES BUILT ON EXCITED STATES IN IR-90 THROUGH RADIATIVE PROTON
CAPTURE.

NUCT . PHYS. ,A467,397(1987)

DAYYDOV M.G.,RAKHMANOV I.B.,KHAMRAEV F.9H.
PHOTONEUTRON REACTION RATIO FOR ZR-90.
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GIANRT M1 RESONANCE IN IR-90.
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BERMAN B.L.,PYWELL R.E.,DIETRICH 8.8.,THOMPSON M.N.,MCNEIL X.G.,JURY J.VW.
ABSOLUTE PHOTONEUTRON CROSS SECTIONS FOR 'R, !, PR, AU, AND PB.
PHYS.REV.,(36,1286(1987)

LAIRD C.E.,FLYNN D.,HERSHBERGER R.L.,GABB:RD F.
PROTON-(ZR-90} INTERACTION AT SUB-COULOMB PROTON ENERGIES.
PHYS.REV.,C35,1265(1987)
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ELASTIC SCATTERING OF EU-152 AND EU-154 G (AYS.
NUCL.INSTR. AND METH.,A255,68(1987)

SKAKUN E.A.,BATIJ V.G.,RAKIVNENK: JU.N.,RASTREPIN O.A.

EXCITATION FUNCTIONS AND ISOMER HATIOS FOR UP-TO-9 MEV PROTON INTERACTIONS WITH ZR AND
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AUTEPHAS HABUKA, 46,28(1987)

BOKHOVKO M.V.,KAZAKOV L.E.,KONONOY V.N.,POLETAEY E.D.,TIMOKHOV V.M., VOEVODSKIJ A.A.
THE MEASUREMENT OF THE NEUTRON CAPTURE CROSS SECTIONS FOR SILVER IN THE ENERGY REGION
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MURAKAMI T.,HALPERN 1.,STORM D.W.,DEBEVEC '.T.,MORFORD L.J.,WENDER S.A.,DOWELL U.H,
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PHYS.REV.,C35,479(1947)

SARMA P.R.,LAKSHMINARAYANA V.,PARTHASARDHI K.,NARASIMHAM K.L.,BHUIOKA REDDY 8.
PRECISION MEASUREMENTS OF TOTAL GAMMA RAY CROSS SECTIONS WITH A HIGH RESOLUTION DETECTOR
NUCL.INSTR. AND METH.,A257,378(1987)

BRADLEY D.A.,GHOSE A.M.
DIFFERENTIAL COHERENT SCATTERING CROSS SF TION MEASUREMENTS.
NUCL.INSTR. AND METH.,A255,59(1987)

MACKLIN R.L.
NEUTRON CAPTURE RESONANCES OF GD-152 AND iD-154.
NUCL.SCIENCE AND ENGIN.,95,304(1987)

BOHLE D.,KILGUS G.,RICHTER A.,DE JAGER C. .,DE VRIES H.

INELASTIC ELECTRON SCATTERING FORM FACTOF F ORBITAL MAGNETIC DIPOLE EXCITATIONS IN
DY-164.

PHYS,LETT.,195B,326(1987)

DUBENSK1J A.P.,DUBENSKIJ V.P.,BOIROVA E.A
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ECTHA| AH CCCP,51,40(1987)

BRUCE A.M.,HI1CKS D.,WARNER D.D.

AVERAGE RESONANCE CAPTURE STUDIES OF W-185,187: THE N1LSSON MODEL AND THE 8U(3)
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NUCL . PHYS, ,A465,221(1987)

MACKLIN R.L.,YOUNG P.G.
NEUTRON CAPTURE CROSS SECTIONS OF RHENIUM FROM 3 TO 1900 KEV.
NUCL.SCIENCE ENGIN.,97,239(1987)
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ELECTRON SCATTERING FROM TRANSITIONAI. NUCLEI.
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PHYS.REV.LETT. ,58,1088(1987)

SASI P.R.,LAKSHMINARAYANA V.,PARTHASARDHI 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)

GUARALDO €. ,LUCHERINI ¥.,DE SANCTIS E.,LEVI SANDRI P.,POLLI E.,REOLON A.R.,LO NIGRO §.,
AIELLO S.,BELLIRI V.,EMMA V.,NILONE C.,PAPPALARDO G.S.

PHOTOEXCITATION MECHANISMS AND PHOTOFISSION CROSS SECTION FOR BI BY 100-300 MEV
QUASIMONOCHROMATIC PHOTONS.

PHYS.REV.,C36,1027(1987)

LEPRETRE A.,BERGERE R.,BOURGEOIS PH.,CARLOS P.J.,FAGOT J.,FALLOU J.L.,GARGANNE P.,
VEYSSIERE A.,RIES H.,GOBEL R.,KNEISSL U.,MANK G.,STROHER H.,WILKE ¥.,RYCKBOSCH D.,
JURY J.¥.

ABSOLUTE PHOTOFISSION CROSS SECTIONS POR TH-232 AND U-235,238 MEASURED WITH
MONOCHROMATIC TACGED PHOTONS {EG=20-110 MEV).

NUCL. PHYS. ,A472,533(1987)

ARRUDA-NETO J.D.T.,RIGOLON W.,HERDADE 8.B.
EVIDENCES POR THE STATISTICAL FISSION DECAY OF THE GIANT QUADRUPOLE RESONANCE OF TH-232.
PHYS,SCRIPTA,35,427(1987)

VARHUE W.J. ,WILLIAMSON T.G.

PHOTONEUTRON AND PHOTOFISSION CROSS SECTIONS FOR U-238 AND TH-232 USING NEUTRON CAPTURE
GAMMA RAYS.

APPL.BADIAT. 1SOTOP. ,38,561(1987)

SOLDATOV A.S.,RUDNIKOV V.E.,ALEKSANDROVA 2.A.,SMIRENKIN G.N.,TARASKO M.Z.
PHOTOFISSION OF PA-231 NEAR THE THRESHOLD.
SUTEPHAS] $MOMKA, 46,695(1987)

BOCHAROVA 1.E.,RUDNIKOV V. E.,SMIRENKIN G.N.,30LDATOV A.S.,JUKHAS SH.
THE ANGULAR DISTRIBUTIONS OF PROTOFISSION ﬁ!AGHENTS OF U-234 AND U-238.
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WEBER TH.,HEIL R.D.,KNEISSL U.,PECHO W.,WILKE W.,EMRICH H.J.,KIHM TH. KNOPFLE K.T,
MULTIPOLE STRENGTH DISTRIBUTIONS AND FPORM PACTORS FOR El, E2/EQ, AND E3 FROM
U-238(E,E'F) COIRCIDENCE EXPERIMENTS.

PHYS.REV.LETT.,59,2028(1987)

BIRENBAUN Y, ,ALARCON R.,HOBLIT 8.D.,LASZEWSKI R.M.,NATHAN A.M.
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RESONANCES.

PHYS.REV.,C36,1293(1987)

VNUKOV 1.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.
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ARNOLD R.G.,BENTON D,,BOSTED P.E.,CLOGHER L.,DECHAMBRIER G.,KATRAMATOU A.T.,LAMBERT J.,
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BOGIJUST 1.V,
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DYTMAN S.A.,BERNSTEIN A.M.,BLOMQVIST K.I.,PA’EL T.J.,QUINN B.P.,ALTEMUS R.M.,
MCCARTHY J.S.,MECHTEL G.H.,UENG T.S.,WHITNEY R.R.

INCLUSIVE ELECTRON SCATTERING FROM H-2, HE-3 AND HE-4.
PHYS.REV,,C38,800(1988)
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GGANENKO V.B.,GUSHCHIN V.A.,ZHEBROVSKIJ JU.v. KOLESNIKOV L.JA.,RUBASHKIN A.L.,
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PHYS.REV.LETT.,60,1703({1988}



6v

88014

88015

88016

88017

88018

88019

88020

88021

88022E

88023

88024

88025

88026

- 83 -
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MEASUREMENT OF ANGULAR DEPENDENCIES OF {G,N) AND {G,P) REACTION CROSS SECTIONS FOR HE-4
DISINTEGRATION BY LINEARLY POLARIZED PHOTONS WITH ENERGY 40 MEV.

CB. "BOMPOCH ATCAHOA HAYKM M TEXHMEM. CEPVIR: OBIAAl M AIIEPHAR 4VOWKA",1,14(1988)

BERNABE! R.,CHISHOLM A.,D’ANGELO S.,DE PASCALE M.P.,PICOZZA P.,SCHAERF C.,BELLI P.,
CASANO L., INCICCHITTI A.,PROSPERI D.,GIROLAMI B.
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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.
pPICCOZZA P.
PICKAR M.A.
PICOZZA P.
P1ESSENS M.
PIGNANELLI M.
PIGNAULT G.
PINHEIRO FILHO J.D.
PINSTON J.A.
PISKAREV 1.M.
PITTS W.K.

PITZ H.H.
PIVEN' N.S.
PLATCHROV S.K.
PLATTNER G.R.
PLUM M.A.
POJARKOV V.A.
POLETAEV E.D.
POL1SHCHUR V.N.
POLLI E.
POLLOCK R.E.
POMME 5.
PONOMAREY V.JU.
POORTMANS F.
POPOV JU.S.
POPOV S.G.
POPOV V.F.
POPOV V.V.
POPOVA N.!.
POSTMA H.
POTTERVELD D.H.

86033
88089
90083
87104
87107
90051
89024
86005
87047
89094
87096
86067
88102
£6023
90003
86003
88014
90040
88002
87113
89007
89011
88091
89014
88006
86005
89025
87052
88004
90007
90007
87040
89033
87103
88013
90011
86010
86006E
90082
90068
88014
88101E
88032
86025E
88010
88097
86097E
87103
86010
86005
87033
86)84
87079
86004
870089
90078
89082
87060
30046
86002
90017
86020k
88078
87011
88031

87020

88092
89091

88023
90038

87106
88081

87018E
90023
86015

90043
88007

89014
89095

89031

87031
89037
88080

90008
90008
90048
89041
88072
88071

87009
88022E

88047
89090E
89038
86038E
89017
88107

88072
87031
86101E
87080
86031
90082
90065

87005

88119
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88071

88123

83037

88082

87074

90003
90027
87052

89054
88089

88042
88093
89018

90001

8GOL1E B605YF

89083
88093
87034
87093

88025
87008

87043

90005

90067

90069

87075 88027 88103 89011

87104
90051

88104

89085
88104
89037
88098

88086
87107

88078

90010

88004

89023 89095

88023 88030 88041

87016E B7051E 87062E 88061

90070

9005,

89079
90018
89005

90010

90063 90064
89012 89091

89092

88072
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POTYLICYN A.P.
PRESTWICH ¥W.V.
PRETE G.
PRONJAEV V.G.
PROSPER! D.
PRUET O.E.
PRUNEAU C.
PUGACH V.M.
PUGH B.
PUNJABI V.
PYWELL R.E.

QIAN JING-HUA
QUINN B.P.
QUINT E.N.M.

RACHDAWANPONG K.
RACHEK 1.A.
RACKERS T.W.

RAD F.N,

RAHBAR A.

RAHMAN M.
RAKHMANOV 1.B.
RAKJVNENKO JU.N.
RAMAN S.

RAMSAY ¥.D.
RANGACHARYULU C.
RANJUK JU.N.
RASSOOL R.P.
RASTREPIN 0.A.
RATNER B.S.
RATZEK R.

RAVN H.

REDDER A.
REDWINE R.P.
REFFAY D.
REFFAY-PIKEROEN D.
REINER K.
REKALO M.P.
REOLON A.R.
RESHIT'KO S.V.
RETZLAFF G.
RICCO G.
RICHMOND D.G.
RICHTER A.

RICKEN L.
RIEDESEL H.
RIES H.
RIGOLON W,
RIJNEVELD H.
RILOTTE S.
RINCKEL T.cC.
RITCHER A.
RIZVI 1.A.
ROBERSON N.R.
ROBERTS B.L.
ROBERTSON B.C.
ROBERTSON J.L.
ROCK S.E.
RODGERS M.
ROGOV A.V.

86001
86083
89071
89079
B86006E
86099
86044
88078
86036
89031
87059

87063
87001
86019
88036

87076
86002
88034
86080
88004
86065
87086E
87069
87045
86010
86044
87074
88029E
87069
90059
86085
90040
87039
89033
89018
88013
89068
86007
86004
89089
88120
86004
90073
86081
90071
90022
86045
87108E
87109
88091
86072
87039
90073
88096
86008
86016
87070
30050
88004
89007
89065

88001
86103

88022E

86037
90027
87064

88002
86033
88116

87005
88045

88087
87084E
88072
88084
87075

8803SE
87084E

89041
88071

86031

86031

87072

89021
86057

89014
90058
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B9006E

90011

86080
87089

88007
86062
88122

87043
89045

87092
90032

89066
87080

88042E
87092

89042

87008

87008
87099

87040 87044 90036

88120
86087 87011 87020 87105 88016 88033
89024 89030 89060

90010

89075
90051

90071
87084E 88103 89075 90012 90017 90063

89039 89081
89075

87107 89005 89012 89091 89092

88049 89005
88107 B9062 B9I066 89077 89084 90053

ROKN] S.H.
ROLFS C.

ROLLEFSON A.A.
RONDON-ARAMAYO O.A.
ROOS P.G.

ROPKE H.

ROSE K.W.
ROSENZWEIG D.P.
ROSER H.W.

ROSS C.K.

ROSSI P.
ROTHHAAS H.
ROWLEY D.
ROZENIWEIG D.P.
RUBASHKIN A.L.

RUCKELSHAUSEN A.
RUDIC A.
RUDNIKOV V.E.
RULLHUSEN P.
RYAN P.J.

RYCHEL D.
RYCKBOSCH D,
RYCKEBUSCH J.
RZACA-URBAN T.

SAAKJAN ZH.S.
SABER M.
SABOLCHI N.T.
SAHA A,
SAIDGAREEV V.M.
SALEM S.
SANDEFUR W.M.
SANDELL A.
SANDOR R.K.J.
SANIN V.M.
SANTOS F.D.
SANZONE M.
SANZONE- ARENHOVEL M.
SAPP W.W.

SARGENT C.P.

SARGOOD D.G.
SARMA P.R.
SARUEV G.A.
SASAKL A.
SASAKIT O.

SASI P.H.
SAVAGE M.J.
SAVCHUK 0.G.
SAVICKIJ G.A.
SAVOLAINEN K.
SCAFL M.
SCHAERF C.
SUHANGE TH.
SCHARIE W.
SeHaUPi D
SCHELHAAS K. P,
SCHENNACH S.
SCHIFFER J.P.
SCHMALBROCK P,
SCHMELNG U.

90051
86042
89056
86042
89001
89033
86043
89083
87066
86010
87045
87008
88123
86100
88068
86007
89010
86054
87094
87111
86078
86005
89035
86027E
86075
86071

90007
89033
90075
86019
88106
88041
88067
90021
89082
89011
86013
86004
88105
86011
90027
86032
88120
86060
87096
86001
87002
86089
87106
88052
8023
#6023
K7078
9001)
H6006E
90043
89083
#6088
88105
86054
89033
86042
87054

86046
90040
90039

89088

89005

B6009E
89013

B7112E
86088
86C49
87058

89068
87085

90008

88057

90029
89095
88010
86031
86032
86036
89031
87024

88001

87015

87018F

88022F

90028
86085

88034
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87014
90043
90042

89012

87017
89016

8B099E
88110
88023

87108E

89030

90080
90003
89022
87008
86057
86037

90027
88083

89007

87074

87138

89092

88009
89019

88108
88121

88024

88049
87029
86057

90036
89072

87075

87039 87049 88028 88059 89054

88011 88012 88019 88021 88026
89023

90079 90081

88043 89004 89032 90021 90029

89005
88047 88120 89031 89033 89042

86080 87029 87040 87044 8BO50

88027 88103 89023 90023

BB101E R9I0%0E 90001

90042
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SCHMIDT G.
SCHNEIDER R.K.M.
SCHOCH B.
SCHRODER B.
SCHRODER F.
SCHRODER U.
SCHUBAKK R.B.
SCHUHL C.
SCHULTE W.H.
SCHULZ H.J.
SCHULZE M.E.
SCHUMACHER M.
SCHUMACHER R.A.
SCHUSSLER F.
SCHWANDT P.
SCHWEITLER J.8.
SCHWENTKER O.
SCOTT A.F.
SEALOCK R.M.
SEDOV A.S.
SEEMANN U.
SEGEL R.E.
SEIDL P.

SELIG A.M.
SELLSCHOP J.P.F.
SELLYEY ¥.C.
SEN GUPTA H.M.
SENE M.R.

SEPP ¥.D.
SERDAREVIC A.
SERGIENKO V.P.
SETH K.K.
SEUTHE 8.
SEVIOR M.E.
SHABALINA L.A,
SHAHAL O.
SHARDANOY A.KH.
SHATUNOY JU.M.
SHCHERBAK 8.F.
SHEBEKO A.V.
SHEBEKO K.V,
SHEPARD J.R.
SHERMAN N.K.
SHEVCHENKO N.O.
SHEVCHENKO V.G.
SHIMING W.
SHIMIZU M.
SHIN Y.M.

SHODA K.
SHOMURODOV E.M.
SHOSTAK V.B.
SHOTTER A.C.
SICK 1.
S1DDIQUT S.A.
SIEFERT J.
SIGALOY V.M.
SIKORA D.1.
S1LK J.D.
SIMIONATTO S.
SINGH R.K.Y.
SINGHAL R.P.
SINHA A.

SINOR T.W.
S120v 1.V,
SKAKUR E.A.

89003
86045
86029
87001
89088
87038
86064
89007
89054
88079
86032
86088
86011
88032
88010
81049
87104
88083
89001
86096E
88097
88031
88031
88073
88070
87037
86065
86029
88121
90069
87079
88057
90040
86060
90075
89100
86026
86002
89011
86009E
88077
87052
87057
87079
90086
90072
86048
89061
86018
87071E
86023
86029
86010
86021E
86043
86067
88108
89033
89093
88096
86005
88010
90073
86067
87069

88037
90021

88059

89014
90040

87029
88105

89038
89017
89054

89072

89083
88060

87055

86091

88086

87005
89095
88011
89064

88063
87080

86079

86039
87081E
87018E
88037
87012
87027

88081
895094

90076

88023
89017

87033
87084E
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88040E
90029

89056

88121

89099
88119

88065

90002
90012
90054

88111
88025

87064

90023
88040E
87102

90081

88030

88081
87092

90030
90080

90040

89083

90070
89033

88067

90062

89049
88086

90030
88072

88041

88082
89075

90043

89088 90028

90005

88115

90018 90063 90064

88093 88104

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.1.
SODERMAN P.-0.
SODERSTRUM J.P.
SOGA F.
SOKOLJUK 1.V.
SOLDATOV A.S.
SOLOSHENKOV P.S.
SOMORJAY E.
5008 T.

SOROKIN P.V.

SORVIN V.M.
SOUKUP J.

SOUNDRANAYAGAM R.

SOWINSKI J.
SPAMER E.
SPANIER L.
SPECHT J.R.
SPIELER C.
SPOROV E.A.
SPRINGHAM S.V.
ST-PIERRE C.
STARCEV V.1,
STARODUB G.JA.
STEININGER R.
STEIPER F.
STEPANENKO V.A.
STEPHENSON K.E.
STETZ A.W.
STIBUNOY V.N.
STOCK R.

STOCK W.
STOLER P.
STOLK A.
STORIZHKO V.E.
STORM D.W.

STOROZHENKO JU.0.

STROHER H.

SUDA T.

SUDO M.

SUDOV A.S.
SUGAWARA M.
SUJKOWSK1 Z.
SUKIASJAN YU.Z.
SUMI Y.

SuN C.
SURGUTANQY V.V,
SUTTON D.C.
SUTTON R.A.
SUZUK! T.
SYCHOY S.1.
SZALATA Z.M.
SICZUREK A.
SZEFLINSKA G.
SZEFLINSKI 7.

90007
88120
87094
87010
86088
87111
87006E
87047
86047
88074
90031
87004
87002
89087
87111
86096E
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
83086
90007
86022
89014
87021
88065
86039
88029E
89094
88004
90022
86071
86071

87013
87112E
90038

87073
89036

90052
87112E

88064
86009E
89009
86015

89017

90073
87010
88040E

89099

86016
87005
86081

89014
83086
88114
87095
88008E
88100
88029E

88069

88067
88039

87085
87085
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88099E 88108 90079

90048

90066
88099E 88108 90079

89053 90040 90043

87017 8800BE 88009
89010 89013 89015

87013
90030

88001
86085 88097 89085

89050

88068

89009 89015 90002
89099 90085

88035E 88039

88085 89093 90076

88115
90051

90081

90081

88011
89016

90070

90019

88012 88019 88021
89019 89023 90D02
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SIERYPO J.
SIWERYN B.

TABACHENKO A.N.
TAIUTI M.
TAKAHASH] K.
TAKESHITA T.
TAKEUCHI Y.
TAMAE T.

TAMAS G.

TANAKA A.
TANAKA T.
TANEICH] H.
TARASKO M.Z.
TAROJAN 8.P.
TATEVOSJAN V.0.
TAVARES 0.A.P.
TAYLOR K.N.
TAYLOR R.B.

TEANSOMPRASONG P.

TELEGIN JU.N.
TEMNYRH A.B.
TENG P.K.
TENISHEV A.E.
TERASAWA T.
TERAZU K.
TERNES J.K.
THE 1.
THEKKUMTHALA J.
THIBAUD J.P.
THIES H.H.
THOMPSON M.N.

THORNTON 8.T.
T1EGER D.R.
TIKHONOY S.V.
T1KKANEN P.
TILLEY D.R.
TIMMERMAN R.
TIMOFEEV G.A.
TIMOXHOV V.M.
TIMS S.G.
TINGWELL C.1.¥.
T1PUNKOV A.O.
TiTOV JU.1.
TOLSTIKOV V.A.
TOPORKOV D.K.
TOR1KOSH1 M.
TORIZUKA Y.
TORLEY R.S.
TORRE J.

TRAUTVETTER H.P.

TRICE J.H.
TROFIMOV JU.N.

TROSHENKOVA [.A.

TRUDEL A.J.
TRUKHOV A.V.
TSAL J.-8.
TSUBOTA H.
TSUKAMOTO T.
TUNG T.-Y.
TURCHINETZ W.
TURCK-CH1EZE 8.
TURLEY R.S.

86092
86093

86001
86031
87035
86022
87035
86089
89007
88069
86039
86018
87111
90007
90024
88101E
90073
87091
87091
86009E
90010
86032
86007
86030
86048
89046
88120
86015
89048
86021E
86030
88035E
89001
87066
86097E
88064
86008
88059
90046
86084
88083
86060
86097E
87010
86097E
86002
87015
86030
88047
86010
87038
89046
86073E
90024
88015
87056E
86083
86069
86018
88119
86036
87012
86011
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88001
87008 88049

88069 88085
89014
88085

90079

89058 89080

87029 89031
88008x 89009
88029E 88035E

87027
86039 86049
88039 8B042E

88068 88120

89053
86013 87032

86101E 87093
89072
87024 88083

87013
86098
87005 87043

88029E 88035E

87039 87049
88094 88109

86103

87082E 88069

86069 87082E
90005

88120

88013 88071

89005

89093

90044

89015
88039

86052

89026

88017

88098

89072

88078

88039

88028
89074

88085

89018

89071

90076

90002

87036E 87059 87064 87089 8B8029E

89039

88117

89079

90010

89061

88059
89076

90019

890478 89081

89021 90015 90016

89054 89056 90040 90043

UEGAKI J.
UEHARA 8.
UENG T.S.
UENO H.

UKAI K.

ULMER P.E.
URBAN F.-J.
URCIUOLI G.M.
URIN M.G.

VAN B1BBER K.

VAN CAMP E.

VAN DE VYVER R.
VAN DEN BERG A.M.

VAN DEN BRAND J.F.J.

VAN DER LEUN C.

VAN DER POEL C.J.

VAN DER STEENHOVEN G.

VAN DER WERF S.Y.
VAN HEERDEN 1.J.
VAN HEES A.G.M.
VAR HIEREN J.F.A.
VAN HOOREBEKE L.
VAN NECK D.

VAR OTTEN P.

VAN PARIJS I.

VAN PRUSSEN 0.P.
VAN PUT L.B.

VAN SCHAGEN J.P.S.

VARHUE W.J.
VARLAMOV V.V.
VARTANJAN G.S.
VARTAPETJAN G.A.
VAS'KO V.M.
VASINA T.N.
YDOVIN A.I.
VERBICK1J S.S.
VERBOVEN M.
VERHEUL H.
YERNIN P.
VESELOVSKIJ A.V.
VETTERL1 M.C.
VEYSSIERE A.
VIDELA N.

V1EIRA J.L.
VIERIEN K.
VIEST1 G.
VINOKUROY E.A.
YIRTUE C.

VISE J.
VISHNEVSKIJ I.N.
VUADIMIROV JU. V.

VLIEKS A.
VNUKOV 1.E.
VODHANEL R.
VODIN A.N.
VOEGLER N.
VOEVODSKIJ A.A.

86003
86022
88002
86018
87035
86032
86085
89012
88077

86100
86027E
86027E
87020
86019
89060
86028
89051
86055
86019
88057
86075
86003
87048
86019
880423
89068
86027E
87060
88062
86055
89086
86074
87021
30083
88088
86090E
89002
89082
30059
30082
88091
88013
90059
88015
87108E
88120
89090E
87077
89071
88021
87054
87038
83089
86023
90023
86042
86001
87055
87053
89044
86084

86015
88007

87029

88004
87058
87058
87105
86033

86035
90026

86033
88116

88010
87072
88074
89004

87058

87110
90020

89069

890886
88071

BB024

B7078
89016
87047
87018E
88001
88065

89068
86101E
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88120

88050

88043
88043
89024
86087

86055
90049

86062
88122

89017
89024

89032
88043

89018

90047

89031

89004
87011
860683
86087
89024
90041
90021
89004

87084E 88027

88115

87093

90027

89032
87020
86068

87020
89030

90049

90029

89011

90021

87105

87025

87105
89041

90029

88016

87067

88016
89060

89024 89030
88062 88066

88033 88036

89023 89075 AR9095 $0003
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VOGELAAR R.B.
VOGT J.M.
VOIGNIER J.
YOJCEKHOVSKLJ B.B.
VOLKOV JU.M.
VOLOSHCHUK V.T.
YON BRETANO P.
VON REDEN K.
VORLET J.P.
VORUGANTI P.
VOSKANJAN A.R.

WAANDERS F.B.
WACHTER B.
WADA Y.
WAGENAAR D.J.
WAGNER G.J.
WALKER R.C.
WALLACE P.A.
WANG T.R.
WARBURTON E.K.
WARNER D.D.
WAROQUIER M.
WARTENA J.A.
WAUTERS P.
WEBER TH.
WEIGMANN H.
WEIL J.L.
WEINSTEIN L.
WELLER H.R.

WENDER S.A.
WENES G.

WESICK J.
WESSELBORG C.
WESSELING J.
WHISNANT C.S.
WHITEHOUSE D.A.
WHITLOW S.M.
WHITNEY R.R.
WHITTINGHAM 1.B.
WHITTLE B.
WHITTON R.M.
WICKERT H.
WIELOCH-LAUFENBERG N.
WIESCHER M.

WIGGINS J..
WIJERUMAR V.
WILDENTHAL B.H.
WILHELMI Z.
WILKE W.
WILKERSON J.F.
WILL1AMS J.Z.
WILLIAMSON C.F.
WILLIAMSON S.E.
W1LLIAMSON T.G.
WILSON H.S.
W{LSON K.E.
WINHOLD E.J.
WINTERS R.R.
WISE J.E.
WISSINK S.W.
WITTE D.J.P.

88052
86029
86070
86002
86020E
a7028
88097
88120
88032
86045
90083

90040
88017
87035
89021
86087
88031
88037
86012
87046
87101
86075
87060
88006
87113
87060
83046
87029
86008
90015
86017
86075
86003
88097
90068
88014
86016
88014
86058
87091
88070
88015
86054
88105
86042
90047
86032
86042
86043
86071
87108E
86017
90016
86058
87103
86074
86003
89042
86032
88055
87104
88046
89086

89052
88037

87005
89059
88021
88107

89038

87108
88119

86014

88020
89068

88100

88050
86013
90016
86034

88107

88020
88002

88117
86085
90028
88045

90042
87055
87085
87113

86099
88093
87110
86015

87029
88092
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90037

87043

88038
89085

89060
90005

88046

88118
89031
87032
87066

89083

88007

88052

88067

88100

88120
88104

89031

90027

88074

90010

89016 89020 89029 89043

90070

89068

89052

89083
90027
87045
87095

89085

88120

89027

88113

88118

89033
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90027
90067

90033

89098

88015

88068

90070

89052

89053

890948

89036
90069

90037 80047

89099 90054 90085

88017 88117 89021 90013
90031

89056 90033 90039 90042

89099 90084 90085

89041

WOERTCHE H.
WOHR A.

WOLF A,

WOLF F.
WOLINEC E.
KOLKE X.
WOLTERS A.A.
WOOD 8.A.
WOODWARD C.
WOODKORTH J.G.
WRIGHT D.H.
WUSTENBECKER S.

YAMAMURO N,
YAMAZAKI M.
YANG FU-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.
ZIAJAC A.A.
ZALESNYJ G.N.
ZAVADA L. M.
LEIDMAN B.
ZELEVINSKI) V.G.
ZELL K.O.

ZETTL F.

IGHICHE A.
ZHALTLOV M.KH.
ZHANG D.

ZHANG H.X.
ZHEBROVSKIJ JU.V.

ZHELTONOZHSKIJ V.A.
IHENGYU X.
IHIVUN V.M.
ZHUSUPOV M.A.
Z1AKAS K.
Z1EGER A.
Z1EGLER B.
ZI1EGLER W.
Z1JDERHAND F.
Z1LGES A.
ZIMMERMAN P.D.
ZOLENKO V.A.
ZORRO R.
ZUBANOV D.
ZUCCHIATTI A.
ZUPRANSK1 P.
ZURMUHL U.
IWARTS D.
LYBALOY A.A.
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89033
aa119
86100
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87049
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87063
86022
86100
86092E
30072
8RL 9E
89093
88040E
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88097
86029
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86092E
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89010
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90072
86097E
89023
90021
89004
88105
90071
86028
89083
86058
87028
86034
89026
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87022
88105
87048
86007
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Vil. TAB/MIA "PACTIPOCTPAHEHHOCTH MBOTONOB M TABLE "ABUNDANCES OF ISOTOPES AND
GHEPTYM OTIEMEHMR  HYK/IOHOB™ NUCLEON SEPARATION ENERGIES" NUCLEUS | ABUNDANCE SEPARATION ENERGIES (MEV)
(%) G,N G,P G.T 0,HE) a,A a,2N GNP a,2pP
Hcnomaosats naHHbe pasoTH The data used of publication 18-AR- 36 0.34 15.3 8.5 24.2 18.6 8.6 28.0 21.2 14.9
"Photonuclear Data Index, 1973-1981%, NBSIR 82-2543-1,1983 a8 0.06 11.8 10.2 20.7 20.8 7.2 20.6 20.6 18,6
40  99.60 9.9 12.5 18.2 23.1 6.8 16.5 20.6 22.8
NUCLEUS | ABUNDANCE SEPARATION ENERGIES (MEV) 19-K - 39 93.26 13.1 6.4 18.5 19.2 7.2 25.2 18.2 16.6
(x) G,N G,P G,T G,HE3 G,A G, 2N G,NP G,2P 40 0.01 7.8 7.6 17.5 16.7 6.4 20.9 14.2 18.3
41 6.73 10.1 7.8 15.8 20.7 6.2 17.9 17.7 20.3
1-H - 1 99.99 . . * * = * * *
2 1.5(-2) 2.2 2.2 * * 13 s 2.2 s 20-CA- 40 96.94 15.6 8.3 25.0 18.8 7.0 29.0 21.4 14.7
3 s 6.3 8.5 * * . 8.5 8.5 * 42 0.65 11.5 10.3 19.7 20.2 6.2 19.8 20.4 18.1
43 0.14 7.9 10.7 19.8 18.3 7.6 19.4 18.2 19.9
2-HE- 3 1.4(-4)] 1.7 5.5 * * * * 7.1 7.1 aiu 2.09 1.1 12.2 20.9 23.3 8.8 19.1 21.8 21.6
4 99.99 20.6 19.8 19.8 20.6 . 28.3 26.1 28.3 46 0.00 10.4 13.8 21.5 26.1 11.1 17.8 22.7 b4
A8 0.19 9.9 15.8 22.6 29.4 14.4 17.2 24.2 29.1
3-LI- 6 7.50 5.7 4.6 15.8 15.8 1.5 217.2 3.7 26.4
7 92.50 7.3 10.0 2.5 25.9 2.5 12.9 11.8 33.5 21-5C- 45 100.00 11.3 6.9 17.5 21.0 7.9 21.0 18.0 19.1
4-BE- 9 5:100.00:% 1.7 16.9 17.7 21.2 2.5 20.6 18.9 29.3 22-T1- 46 8.10 13.2 10.3 22.9 20.6 8.0 22.7 21.7 17.2
47 7.40 8.9 10.5 22.1 18.4 9.0 22.1 19.2 18.7
5-B - 10  20.00 8.4 6.6 18.7 17.8 4.5 21.0 8.3 23.5 48 73.80 11.6 11.4 22.4 22.6 9.4 20.5 22.1 19.9
80.00 11.5 11.2 11.2 27.2 8.7 19.9 18.0 30.9 49 5.40 8.1 11.4 21.7 20.4 10.2 19.8 19.6 20.8
50 5.30 10.9 12.2 22.1 24.0 10.7 19.1 22.3 21.8
6-C - 12 98.89 18.7 16.0 27.4 26.3 7.4 31.8 27.4 27.2
13 1.11 4.9 17.5 23.9 24.4 10.6 23.7 20.9 31.6 23-v - 50 0.25 9. 7.9 19.2 19.8 9.9 20.9 16.1 19.3
g 51 99.75 1.1 8.1 18.7 22.6 10.3 20.4 19.0 20.2
7-N - 14 99.63 10.6 7.6 22.7 20.7 11.6 30.6 12.5 25.1
15 0.37 10.8 10.2 14.8 28.2 11.0 21.4 18.4 31.0 24-CR- 50 4.35 13.0 9.6 23.2 20.3 8.6 23.6 21.1 16.3
52 83.79 12.0 10.5 22.4 21.8 9.4 21.3 21.6 18.8
8-0 - 16 99.76 15.7 12.1 25.0 22.8 7.2 28.9 23.0 22.3 53 9.50 7.9 11.1 21.0 18.8 9.1 20.0 18.4 20.1
17 0.04 4.1 13.8 18.6 18.8 6.4 19.8 16.3 25.3 54 2.36 9.7 12.4 19.7 22.1 7.9 17.7 20.9 22.0
18 0.20 8.0 15.9 15.8 25.6 6.2 12.2 21.8 29.1
25-MN- 55  100.00 10.2 8.1 17.2 21.2 7.9 19.2 17.8 20.4
9-F - 19 :1100.00:% | 10.4 8.0 11.7 22.1 4.0 19.6 16.0 23.9
26-FE- 64 5.80 13.4 8.9 23.0 19.7 8.4 24.1 20.9 15.4
10-NE- 20  90.51 16.9 12.8 23.9 21.2 4.7 28.5 23.3 20.8 56 91.80 11.2 10.2 20.9 20.3 7.6 20.5 20.4 18.3
21 0.27 6.3 13.0 21.6 19.9 7.3 23.6 19.6 23.6 57 2.10 7.6 10.6 19.6 18.2 7.3 18.8 17.8 19.6
22 9.22 10.4 15.3 21.5 26.3 9.7 17.1 23.4 26.4 58 0.30 10.0 11.9 19.4 22.0 7.6 17.7 20.6 21.5
11-NA- 23 100.005 | 12.4 8.8 17.4 24.4 10.5 23.5 19.2 24.1 27-Co- 59 100.00 10.5 7.4 16.6 20.3 7.0 19.0 17.4 18.3
12-MG- 24 78.99 16.5 11.7 26.7 23.1 9.3 29.7 24.1 20.5 2B-N1- 58 68.27 12.2 8.2 21.2 17.7 6.4 22.5 19.6 4.2
25 10.00 7.3 12.1 23.0 20.1 9.9 23.9 19.0 22.6 60  26.10 11.4 9.5 20.1 19.2 6.3 20.4 20.0 16.9
26 11.01 1.1 14.1 21.6 26.0 10.6 18.4 23.2 24.8 61 1.13 7.8 9.9 19.3 17.0 6.5 19.2 17.4 18.1
62 3.59 10.6 11.1 19.5 21.0 7.0 18.4 20.5 19.9
13-AL- 27 100,003 | 13.1 8.3  18.2  23.7 10.1 24.4 19.4 22,4 64 0.9 9.7 12.5 18.1 23.0 8.1 16.5 20.9  22.7
14-81- 28 92.23 17.2 11.6 27.5  23.2 10.0  30.5  24.6 19.9 29-Cu- 63 69,17 10.9 1 16.1 18.9 5.8 19.7 16 17.2
29 4.67 8.5  12.3  24.6  20.6 1.1 25.7  20.1  21.9 65  30.83 9.9 7.4 15.5 20.7 6.8 17.8 17.1 20.0
30 3.10 10.6 13.5 22.2 24.8 10.6 19.1 22.9 24.
0 30-ZN- 64  48.60 11.9 7.7 19.0 16.7 1.0 21.0 18.6 13.8
15-P - 31 ©100.00% .3 1. . . . . 7. . 66 27.90 1.1 8.9 18.3 18.3 1.6 19.0 18.8 16.4
100.00; 12 3 17.9 2.8 8.7 23.6 17.9 20.8 67 4.10 7.1 8.9 17.4 15.7 1.8 18.1 16.0 17.3
16-8 - 32 95.02 15.0 8.9 24.0  19.1 6.9  28.1  21.2  16.2 68 18.80 10.2 lo.o 177 19.8 5.3 17.3 19.1 18.5
3 0.75 8.6 9.6 21.3 171 7.1 237 115 18.2 0 0.60 9.2 109 17.2 21.0 6.0 157 18.5 *
34 4.21 11.4 10.9 20.4 21.9 7.9 20.1 21.0 20.4
36 0.02 9 : : : ; 16.9 21.5 : 31-GA- 69 60.10 10.3 6.6 15.4 18.0 4.5 16.8 16.6
S 13.0 19.3 2.0 9.0 25-0 Tt 39.90 9.3 7.9 15.1 19.7 5.3 17.0 17.1 18.8
17-CL- 3§  175.77 12.6 6.4 17.9 19.6 7.0 24.2 17.8 17.3
37 24.23 10.3 8.4 16.8 22.1 7.8 18.9 18.3 21.4
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NUCLEUS | ABUNDANCE SEPARATION ENERGIES (MEV) NUCLEUS | ABUNDANCE SEPARATION ENERGIES (MEV)
(x) G, KN G,P G,T G,HE3 G,A © G,2N G,NP a,2p (x) G\N G,P G,T G,HE3 G,A G, 2N G,NP G,2P
32-GE- 70 20.50 11.5 8.5 18.6 17.6 4.1 19.7 18.8 15.1 46-PD-102 1.00 10.6 7.8 17.3 15.2 2.1 18.9 17.7 13.3
72 27.40 10.7 9.7 18.2 19.1 5.0 18.2 19.0 17.6 104 11.00 10.0 8.7 17.0 16.4 2.6 17.6 18.0 14.9
73 7.80 6.8 10.0 17.3 16.7 5.3 17.5 16.5 18.5 105 22,20 7.1 8.8 16.6 14.2 2.9 17.1 15.8 15.7
74 36.50 10.2 11.0 18.2 21.0 6.3 17.0 20.2 19.9 106 27.30 9.6 9.3 16.8 17.6 3.2 18.6 18.3 16.4
76 7.80 9.4 12.0 18.4 23.1 7.5 15.9 20.6 22.1 108 26.70 9.2 10.0 16.6 18.5 3.9 15.8 18.5 17.8
. 110 11.80 8.8 10.5 16.4 19.6 4.4 15.0 18.7 19.2
33-AS- 75 7100.00 10.2 6.9 15.4 19.4 5.3 18.2 17.1 17.9
47-AG-107  51.83 9.6 5.8 13.9 16.4 2.8 17.5 15.4 15.1
34-SE- 74 0.90 12.1 8.5 19.3 17.2 4.1 20.7 19.3 14.2 109 48,17 9.2 6.5 13.8 17.3 3.3 16.5 15.7 16.4
76 9.00 11.2 9.5 19.3 18.9 5.1 19.2 19.8 16.4
77 7.60 7.4 9.6 18.7 16.1 5.7 18.6 16.9 17.3 48-CD-106 1.30 10.9 7.3 17.3 14.6 1.6 19.3 17.2 12.3
78 23.50 10.5 10.4 18.9 20.1 5.0 17.9 20,1 18.4 108 0.90 10.0 8.1 17.1 15.8 2.3 18.3 17.7 13.9
B0  49.60 9.9 11.3 18.8 21.5 7.0 16.9 20.4 20.6 110 12.50 9.9 8.9 16.9 16.9 2.9 17.2 18.1 15.4
82 9.40 9.3 12.2 18.8 23.0 8.2 16.0 20.2 22.7 11 12.80 7.0 9.1 16.6 14.7 3.3 16.9 15.9 16.2
112 24.10 9.4 9.6 16.8 17.9 3.5 16.4 18.5 16.8
35-BR- 79 50.69 10.7 6.3 15.8 18.7 5.5 - 19.0 16.8 16.7 113 12.20 6.5 9.8 16.5 15.6 3.9 15.9 16.2 17.6
81  49.31 10.2 7.5 15.9 20.2 6.5 18.0 17.4 18.8 114 28.70 9.0 10.3 16.7 18.9 4.1 5.6 18.8 18.3
116 7.50 8.7 1.1 16.6 16.6 4.9 14.8 19.1 *
36-KR- 78 0.35 12.0 8.2 19.9 16.9 4.4 21.2 19.4 13.5
80 2.26 11.5 9.1 19.6 18.2 5.1 19.9 19.8 15.4 49-IN-113 4.30 9.4 1 13.9 16.8 3.0 17.1 15.5 15.7
82  11.60 11.0 9.9 19.5 19.6 6.0 18.8 20.1 17.4 115 95.70 9.0 6.8 13.9 17.9 3.7 16. 15.9 17.1
83  11.50 7.5 9.8 19.1 17.2 6.5 18.4 17.4 18.2
84  57.00 10.5 10.7 19.4 21.0 7.1 18.0 20.3 19.4 50-SN-112 1.00 10.8 7.5 17.1 15.0 1.8 19.0 17.6 12.9
86  17.30 9.9 11.9 19.2 22.8 8.1 17.0 20.9 21.9 114 0.70 10.3 8.5 17.1 16.2 2.6 18.1 17.9 14.6
- 115 0.40 7.5 8.7 17.0 14.4 3.2 17.9 16.0 15.6
37T-RB- 85 72.17 10.5 7.0 16.5 19.6 6.6 19.4 17.5 17.7 116 14.70 9.6 9.3 17.1 17.4 3.4 17.1 18.3 16.1
87  27.83 9.9 8.6 17.1 21.8 8.0 18.6 18.5 20.5 117 7.70 6.9 9.4 16.8 15.3 3.8 16.5 16.2 16.9
118 24.30 9,3 10.0 17.1 18.5 4.1 16.3 18.4 17.5
38-SR- 84 0.50 12.0 9.0 20.2 17.9 5.2 21.2 19.8 14.6 119 8.60 6.5 9.9 16.8 16.3 4.4 15.8 16.5 18.2
86 9.90 11.5 9.6 20.5 19.5 6.3 20.0 20.1 16.7 120 32.40 9.1 10.7 17.1 19.6 4.8 15.6 19.0 19.0
87 7.00 8.4 9.4 20.1 17.4 7.3 19.9 18.1 18.0 122 4.60 8.8 1.4 17.2 20.7 5.7 15.0 19.9 *
88  81.60 11.1 10.6 20.7 21.4 7.9 19.5 20.5 19.2 124 5.60 8.5 12.1 17.4 * 6.7 14.4 20.0 20.5
39-Y - 89 /3100.00" 11.5 7.1 18.1 19.9 8.0 20.8 18.2 17.7 51-8B-121 57.70 9.2 5.8 1 17.1 3.1 16.3 14.9 16.5
123 42.70 9.0 6.6 13.1 18 3.9 15.8 15.4 18.0
40-ZR- 90  51.50 12.0 8.4 20.7 18.8 6.7 21.3 19.8 15.4
91 11.20 7.2 8.7 18.6 14.9 5.5 19.2 15.6 16.3 52-TE-120 0.10 10.3 7.2 15.1 13.9 0.3 17.9 16.8 12.3
92 17.10 8.6 9.4 15.7 17.2 3.0 15.8 17.3 17.1 122 2.50 9.8 8.0 15.8 15.2 1.1 17.0 17.3 13.8
94 17.40 8.2 10.3 15.9 18.5 3.8 14.9 17.8 18.9 123 0.90 6.9 8.1 15.17 13.0 1.5 16.7 14.9 14.5
96 2.80 7.8 11.5 16.1 20.4 4.9 14.3 18.5 21.3 124 4.60 9.4 8.6 15.9 16.2 1.8 16.4 17.5 15.2
. 125 7.00 6.6 8.7 15.7 14.0 2.2 16.0 15.2 15.8
41-NB- 93 7100.00 - 8.8 6.0 13.4 15.7 1.9 16.7 14.7 15.4 126  18.70 9.1 9.1 15.8 17.2 2.8 15.7 17.8 16.4
128 11.70 8.8 9.6 15.7 18.0 3.2 15.1 18.0 17.6
42-M0- 92 14.84 12.7 7.5 20.8 16.9 5.6 22.8 19.5 12.6 130 14.50 8.4 10.0 15.6 18.8 3.8 14.5 18.0 18.5
94 9.25 9.7 8.5 16.7 15.4 2.1 17.7 17.3 14.5
95  15.92 7.4 8.6 16.2 14.2 2.2 17.0 15.9 15.1 53-1 -127  100.00 9.1 6.2 13.4 16.3 2.2 16.2 15.3 15.3
96  16.88 9.2 9.3 16.5 16.6 2.8 16.5 17.8 16.1
97 9.55 6.8 9.2 16.1 15.2 2.8 16.0 16.1 16.5 54-XE-124 0.10 10.2 6.8 16.2 13.8 0.5 18.5 16.6 11.7
98 24.13 8.6 9.8 16.3 17.4 3.3 15.5 17.9 17.3 126 0.10 10.1 7.6 16.2 14.9 1.3 17.9 17.2 13.2
100 9.63 8.3 10.6 15.5 18.2 3.2 14.2 18.0 19.5 128 1.90 9.6 8.2 15.9 15.8 1.8 16.8 17.3 14.4
129  26.40 6.9 8.2 15.7 13.6 2.1 18.5 15.1 15.0
44-RU- 96 5.50 10.7 7.4 17.4 14.2 1.7 19.6 17.3 12.2 130 4.10 9.3 8.7 15.8 16.5 2.2 16.2 17.5 15.5
98 1.90 10.3 8.3 17.2 15.4 2.2 18.3 17.7 14.0 131 21.20 6.6 8.8 15.6 14.4 2.6 15.9 16.3 16.0
99 12.70 7.5 8.4 16.7 13.8 2.3 17.7 15.8 14.7 132 26.90 8.9 9.1 15.7 17.2 2.7 15.5 17.8 16.5
100 12.60 9.7 9.2 17.0 16.6 2.9 17.1 i8.1 15.7 134 10.40 8.5 9.6 15.6 17.9 3.2 15.0 17.8 17.6
101 17.00 6.8 9.4 16.4 14.8 2.8 16.5 16.0 16.6 136 8.90 8.0 9.9 15.5 18.5 3.7 14.4 17.8 18.4
102 31.60 9.2 10.1 16.7 18.1 3.4 16.0 18.6 17.5
104 18.70 8.9 10.5 16.7 19.5 1.3 15.1 18.9 19.1 55-C$-133  100.00 9.0 6.1 13.2 16.1 2.0 16.2 15.0 15.2
45-RH-103 7 100.00 ° 8.1 5.3 14.5 13.3 2.2 18.6 12.7  13.7
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NUCLEUS | ABUNDANCE SEPARATION ENERGIES (MEV) NUCLEUS | ABUNDANCE SEPARATION ENERGIES (MEV)
(x) G,N G,P G,T G,HE3 G,A G,2N G,NP G,2p (x) . G,p 6,1 G, HE 0.A 0, 2N G,NP 6,2P
56-BA-130 0.10 10.2 7.0 16.0 13.9 0.6 18.2 16.7 12.0 .
132 0.10 9 8 17 15.8 147 10 1703 7.0 111 69-TM-168  100.00 8.1 5.6 11.3 13.1 -1.2 14.9 13.3 13.5
134 2.40 9.5 8.2 15.9  15.5 1.5 16.7 17.1 14.3 70-YB-168  0.10 9.1 6.3 13.6 12.0 -1.9 16.1 15.0 1.2
135 6.60 7.0 8.3 15.6  13.5 1.9 16.4 15.1 14.8 170 3.10 8.5 6.8 13.2 124 -1.7 15.3 148 12.4
36 7.90 9.1 8.5 158 16.2 2.1 16.1 17.4 15.4 171 14.40 6.6 6.8 13.0 1.3 -1.6 15.1 13.4 130
137 11.20 6.9 8.7 15.8 14.5 2.5 16.0 15.4 15.8 172 21.90 80 7.3 129 133 1 146 14.8 137
138 71.70 8.6 9.0 15.6  16.7 2.6 15.5 17.3 16.4 173 16.20 6.4 7.5 12.7 12.4 -0.9 14.4 13.7 14.4
. . . . . -0.7 . . .
57-LA-138 0.09 1.3 6.0 13.6 13.8 2.0 16.6 12.9 14.7 };; 3; gg g g g g }; '.’, }; (2, _g 6 }:z’ 9, }g 3 15,0
139 99,91 8.8 6.2 13.2 15.8 2.0 16.1 14.8 15.2 : ' : : : ' ' .
58-CE-136  0.20 | 10.0 6.9 157  13.8 0.4  17.9  16.6  12.1 n-Lg-e 973 S T S S S-S o S o S Y
138 0.30 9.6 7.6 15.7 14.6 1.0 17.2 16.9 13.2 : : ' ) ' ’ : '
140  88.40 9.2 8.1 15.8 15.2 1.6 16.7 16.9 14.3 CHF-17 - 14.4
142 11.10 7.2 8.8 12.3 14.5 -1.4 12.6 15.6 15.8 T2-HF }.,; 2;33 gf :?, }g?, };:; _;:g }ig 14.4 };;
. . 177 18.60 6.4 6.8 12.3 10.9 -2.2 14.5 13.1 12.8
59-PR-141 100.00 ° 9.4 5.2 13.4 14.4 1.2 17.3 14.4 13.4 178 27.10 7.6 7.3 12.2 1(2)'7 _2.1 14.0 14.4 13.5
179 13.70 6.1 7.6 12.0 11.9 -1.8 13.7 13.4 14.1
60-ND-142 27.16 9.8 7.2 16.1 13.9 0.8 17.9 16.6 12.5 180 15.20 7.4 8.0 12.3 13.7 -1.3 13.5 15.0 14.9
143 12.18 6.1 7.5 14.3 10.9 -0.5 15.9 13.4 13.1
144 23.80 7.8 g.0 127 1.2  -19 139 153  13.8 73-TA-180  0.012 6.6 5.7 10,9 114 -2.1 4.5 118  13.3
145 8.29 5.8 8.0 12.6  11.8 -1.6 13.6 13.7 4.4 181  99.988 7.6 5.9 10.9 13.2 -1.5 4.2 13.3 13.9
146  17.19 7.6 8.6 12.8 14.2 -1.2 13.3 15.5 15.1
148 5.75 7.3 9.2 12.7 15.2 -0.6 12.6 15.9 16.2 74-% -180 0.10 8.5 6.8 12.9 1.7 -2.5 15.4 14.5 11.8
150 5.63 7.4 9.6 13.2 16.4 0.4 12.4 16.5 17.6 182 26.30 8.1 7.1 12.8 12.7 -1.8 14.7 14.7 13.0
183 14.30 6.2 7.2 12.4 11.5 -1.7 14.2 13.3 13.5
62-SM-144 3.10 10.6 6.3 16.4 12.7 -0.1 19.0 16.2 10.6 184 30.70 7.4 7.7 12.2 13.2 -1.7 13.6 14.6 14.3
147 15.10 6.4 7.1 12.9 10.5 -2.3 14.8 13.4 12.4 186 28.60 7.2 8.4 12.2 14.2 -1.0 13.0 15.2 15.6
148 11.30 8.1 7.6 13.0 12.8 -2.0 14.5 15.3 13.0
149 13.90 5.9 7.6 12.6 1.2 -1.9 14.0 13.5 13.6 75-RE-185 37.40 7.8 5.4 10.5 12.3 -2.2 14.1 12.8 13.1
150 7.40 8.0 8.3 13.0 13.8 -1.4 13.9 15.5 14.2 187  62.60 7.4 6.0 10.5 13.5 -1.7 13.6 13.2 14.4
152 26.60 8.3 8.7 13.7 15.3 -0.2 13.9 16.6 15.7
154 22.60 8.0 9.0 14.0 16.5 1.2 13.8 16.5 16.9 76-0S-184 0.02 8.9 5.7 12.7 10.9 -3.1 16.1 14.2 10.5
186 1.58 8.3 6.5 12.1 11.6 -2.8 14.9 14.3 11.9
63-EU-151 47.90 8.0 4.9 10.3 12.7 -2.0 14.4 12.9 13.2 187 1.60 6.3 6.6 12.1 10.4 -2.7 14.6 12.8 12.4
153 52.10 8.6 5.9 11.3 14.8 -0.3 14. 14.2 14.6- 188 13.30 8.0 7.2 12.3 12.7 -2.1 14.3 14.6 13.2
189 16.10 5.9 7.3 12.0 11.4 -2.0 13.9 13.1 13.7
64-GD-152 0.20 B.6 7.4 13.3 12.5 -2.2 15.1 15.3 12.2 190 26.40 7.8 8.0 12.4 13.7 -1.4 13.7 15.1 14.6
154 2.10 8.7 7.6 14.0 14.1 -0.9 15.1 16.2 13.5 192 41.00 7.6 8.8 12.9 15.3 -0.4 13.3 15.17 16.2
155  14.80 6.4 7.6 14.2 12.2 -0.1 15.1 14.1 14.1
}gg fg-gg :2 g-g }:} };g g-§ iig }ff };; 77-1R-191  37.30 1 5.3 10.5 12.6 -2.1 14.4 13.1 13.3
. . . . . . . . . 7 7.8 5.9 0.8 13.9 -1.0 14.0 13.5 14.6
158 24.80 7.9 8.5 13.8 15.4 0.7 14.3 16.0 15.9 13 6z.70 !
160 21.80 7.5 9.3 13.4 16.0 1.0 13.4 16.0 * 78-PT-190 0.01 8.8 6.1 12.6 11.0 -3.2 15.7 14.4 10.8
192 0.79 8.7 6.9 12.8 12.2 -2.4 15.1 15.0 12.2
65-TB-159 100.00 8.1 6.1 11.9 14.4 0.1 14.9 14.0 14.6 194 32.90 8.4 7.5 13.0 13.3 -1.5 14.6 15.3 13.5
195  33.80 6.1 7.6 12.9 11.9 -1.2 14.5 13.6 14.0
66-DY-156 0.06 9.4 6.6 14.1 12.3 -1.8 16.3 15.6 11.4 196 25.30 7.9 8.1 13.1 14.2 -0.8 14.0 15.5 14.8
158 0.10 9.1 6.9 14.1 13.3 -0.9 16.0 15.5 12.4 198 7.20 7.6 8.8 13.0 15.0 -0.1 13.4 15.8
160 2.34 8.6 7.4 13.8 13.8 -0.5 15.4 15.6 13.5
161 19.00 6.5 7.5 13.5 12.3 -0.4 15.0 13.9 14.1 79-AU-197  100.00 8.1 5.8 11.4 13.6 -0.9 14.8 13.7 13.9
162 25.50 8.2 8.0 13.6 14.5 -0.1 14.6 15.7 14.8
163 24.90 6.3 8.0 13.5 13.3 0.2 14.5 14.3 15.4 B80-HG-196 0.20 8.8 6.6 13. 4 12.3 2.0 15.8 15.0 11.7
164  28.10 7.7 8.6 13.4 15.4 0.4 13.9 15.6 16.2 198 10.10 8.3 7.1 13.4 13.1 -1.3 15.3 16.2 12.9
199  17.00 6.6 7.2 13.3 11.8 -0.8 14.9 13.8 13.7
67-HO-165 100.00 8.0 6.2 11.7 14.1 -0.1 14.7 13.9 14.8 200 23.10 8.0 7.7 13.3 14,0 -0.7 14.7 15.3 14.2
201 13.20 6.2 7.6 13.0 12.7 -0.3 14.3 13.9 14.8
6B-ER-162 0.10 9.2 6.4 13.8 12.1 -1.7 16.5 14.9 11.2 202 29.60 7.8 8.5 13.2 14.9 -0.1 14.0 15.4 15.3
164 1.60 8.9 6.9 13.7 12.8 -1.3 15.8 15.3 12.3 204 6.80 7.5 9.0 13.2 15.9 0.5 13.5 16.2 .
166  33.40 8.5 7.3 13.5 13.5 -0.8 15.1 15.3 13.5
167  22.90 6.4 7.5 13.3 12.3 -0.7 14.9 13.8 14.3 81-TL-203  29.50 7.7 5.7 1.2 13.4 -0.9 14.7 13.5 4.2
168  27.10 7.8 8.0 13.0 14.3 -0.5 14.2 15.3 15.0 205  70.50 7.5 6.4 11.4 14.9 0.1 14.2 13.9 15.6
170 14.90 7.3 8.6 12.7 * 0.0 13.3 15.3 *
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NUCLEUS | ABUNDANCE SEPARATION ENERGIES (MEV)
(%) G,N G,P G,T G,HE3 G,A G, AN G,NP G,2p
82-PB-204 1.40 8.4 6.6 12.8 12.4 -2.0 15.2 4.4 12.3
206 24.10 8.1 7.3 13.0 13.4 -1.1 14.8 14.8 13.7
207 22.10 6.7 7.5 13.1 12.7 -0.4 14.8 14.0 14.7
208 52,40 7.4 8.0 12.9 14.4 -0.§ 14.1 14.9 15.4
B3-BI-209 - 100.00 ° 7.5 3.8 9.4 10.9 -3 14.4 11.2 0.8
88-RA-226  ----—-- 6.4 7.4 9.7 . -4.9 11.3 13.4 *
B9-AC-227  --—-—-- 6.7 4.5 9.4 7.9 -5.0 11.9 11.5 12.5
90-TH-232 100,00 6.4 7.8 10.2 12,2 -4.1 11.6 13.7 13.7
92-U -234 0.005 6.8 6.6 10.2 10.6 -4.9 12.6 13.1 11.9
235 0.720 5.3 6.7 10.0 9.5 -4.7 12.1 11.9 12.4
238 99.275 6.1 7.6 10.0 11.8 -4.3 11.3 13.6 *
93-NP-237  —-e---- 6.6 4.9 8.2 10.4 -5.0 12.3 11.4 12.0
94-PU-238 7.0 6.0 9.8 9.7 -5.6 12.9 12.6 10.9
239 5.1 6.2 9.8 8.8 -5.2 12.7 11.6 11.4
240 6.5 " 6.5 9.7 10.2 -5.3 12.2 12.7 11.8
242 6.3 6.9 9.5 10.8 -5.0 11.5 12.9 12.6
95-AM-241  -----—- 6.7 4.5 8.2 9.5 -5.6 12.6 11.0 11.0




