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Thermonuclear Reaction Listing
Yuzo FURAI®

Department of Physics
Tokai Reserch Establishment
Japan Atomic Energy Research lnstitute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received December 7, 1992)

The following 10 elements, including T, are well known as nuclear
fusion fuels: p, D, T, 3He, “He, 611, “Li, “Be, 10g, Ilg, (12C,13C),
where 12C and 13C are considered only in the calculation of Q value.
Accordingly the number of the thermonuclear reactions is 55, and 78,
if including carbon elements. The reactions have some branches. For
the branches having two and three reaction products, the reaction pro-
ducts, Q value and threshold energy are calculated by using a computer.
We have investigated those of the branchs having more than three pro-
ducts from the papers of Ajzenberg-Selove and so omn. And also, by the
same papers, we check whether the above mentioned branch has been
observed or not. The results are as follows:

(1) the number of reactions which have Q<0 in the all branches is 3,

(I) that of reactions which have some Q>0 branches only with vy ray
production, and Q<0 in the other branches is 7(3),

(II) that of reactions which have some branches with Q>0 and neutron
production is 36(17), and

(IV) that of reactions whose branch with Q>0 does not produce neut-—
rons is 9(3).

The value in the parentheses shows the number of the case of the

carbon elements.

This work was performed as a part of activities of the Japanese Nuclear

Data Committee.
* Toshiba Corporation
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For 55 thermonuclear reactions induced by lighter nuclides than
1l1g the reaction products, the values of Q and threshold energy, and

the papers with reaction cross section data are presented in the tables,

Keywords: Thermonuclear reaction, nuclear fusion fuel, branch, Q value,

threshold energy, p, D, T, e, “He, 6Li, 4, 9Be, 10B, llg
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IITR VBEAYBOETEHEOBERIGK LT, B ANF - %2F 5 Hik
ABREEHTS, CORFHEHELOHMERZREEMICETHEMERRARUZ
ODRERNE-TRETLHIZ2NVF-E (QHE) OF -3 BMAWROIHTH
DUHFLRATOE, BRARERLEQEDOTF - #i3. BETIH1990#E L. T. Cox
et al. KL THBMHEELELTLAEZIAT VS VP, 20D Cox DEBHHMETH,
BB THEHMEN T (not observed LLF noo. &BEHTS) C
EABBINTOIREBEEERTHT. BAIATOIBBARERTZ O N
OBEDE0.2%LIEFINTHHL, BELEREWROSH TH -~ B.OHF
HhA2BRDQHEOBEOMKELEWE (Eth) ® no. BETHLZEOREENA
. BRENPBEILTOROVERARELZOBRFOBAPI AT VRS
N5, CNoDHFMBIARAITLL,

¥4 Ti2. F. Ajzenberg-Selove SO YBOAH TCORKOT - 28R
LT BBEINTVS no. HHEP no FWEKEEEDHT, BHZIATNHS
HRERERUVZOHEEF\BRELTHBE L, FLRFUARILTLEVWEIEG
KXo BEBIILHIC, ERAOHHBTRHEREHA O, #->THRRTRE
HEODHBRMIHORHELHLIEEDN S,

BEHSCIIE. BRARETOEQBORIEERD. Q. K& L&V #E.
R ERT - /42 BRULALAXSEOHEAE T LURE (Table 2~11) 2®E e d
DESEF Ui,

2. 2z /gl o B LG =K oo 38 & 2 Bh S BR
—BIcBAA Y (BEHFHE) ECA4A 2 (CHFE) BPERET B E
B+ CoY* 2 E+F 4+ G+ et R
DR 6 (Reaction) NEIML T 3, S TBBIUCOREFENENENRFES
ZeZ % BREMAAEREDETEE, RFEFET (Ze+Zo) EHEH
C (As+ Acd) EREOBEIN; Y S (conpound nucleus) Y *NR&EFT B, £ T

Y*ORFES (Ze+Zc) EHBHE (At A) ZRUH->TLRIEEEBE. F.
G, o REL, COBBERETZRNLE~Q HeV NR&ET 5, '
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1. ¥& =

SITH M"BEYWBRBOLVETFEHEOBERIEIK LT, B2 x ¥ - 2B 5 HIE
ZHEMEEHRTH, CORFEHAOBRETEEKNICETBRAREARTZ
DREBITHE->TRETAZRNLVF - (QE) OF -7 RBMEFROLHETH
LDRFEI-N TS, BHARERAEQMWMO T - &3, BRETERIIGFICL.T. Cox
et al. KE-THHFHREELTLXEZNT SV, 20 Cox DEWMBETHE.
B0 TREBMNIN T AL (not observed ELTF n.o. &EBEHTH) Z
EABBANTVLARBREZED T, BHEINTVLIBMANIERU £ DL
DRED60.2%LANSIATOAL, BENBEMATEOHT TH » B0 HHF
PTHNABADOQEOESORIELEWE (Eth)  no. BETHLEDERANT
y BENSEILTOEVHMARERAOBREOBAYPIZATY YV FHRDS
hd, choDFHMIAFAIKTR LI,

AL i3, F. Ajzenberg-Selove X OBEYBOAB TORKOT -7 28R
LT BEINATS no. HEP no. RMEIEE2ED T, BRBIHhTLS
BMARERVZOSEZHRBLUTHBR U, BERRAFNIARLLTOZORE
ROBERERIIZ DK, REZOFEBITEHERBEH O, > TRRTRERE
HEDHERMIHOEHENRH I LB b S,

HEHBCIR, BBARGTOEAEORGERY. Q. RIEL M,
RiGHmsT - s 2BBUCRXEFONBETRLILE (Table 2~11) 2R LY
DFFERLI,

2. wh-S B oo s & 2 Eh S BR e
—BRBAA Y (BEFH) £CA44 v (CHEFHK) BERET 3 &,
B+CoY*>E+F + G+t Q (1)
DO RIGER (Reaction) MIEN T B S TCBELIVCORETFHNEhTNETES
ZeZc% BREBALAEFODETARE, RYETES (Zet Ze) EHRE
(As+ Ac) 2 -oBEXNI: WA (conpound nucleus) Y*BET S5, T

Y*ORFES (Ze+Zc) EHBH (As+ A 2RUSH-EREERPE. F.
G, oo REL, COBMBEREIALF—Q VeV RET S, '
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—RIZY*HASEL. Fy G, e ADBBHOE—BEBHTREC, LD
LOHENRET S, Chi Al (branch) EMATN S, #->TEIFWETORIE
EEHIRLBEAAQEDBETENETORIIT Lo

EABOQBERLTULERETRAE L, ADQEOESE. BB CAA Y
ODWShPDEFEOESD TR V¥ -—HAOQEZITHEHTERVEIZR. (1)
AORIEREDICEFTT 5. TOBOBEFLRCAFT VOV IHIDORFEDFF
SrLFNF—EERBELEOE (Eth) EMR, COEthBRATRDSN S,

Eth —MetMe o (2)

M

(1) AT FFFSLEARBOREUFRILTOAT AT ST, D

ZB+ZC=ZE+ZF+ZG+"""""" (3)
AB+AC=AE+AF+AG+"“"""" (4)
—HQERAEEFEOHES Ms. Mc. Mg, Mpy Mgy oo &0

HEEZFLVE-ORFEMHLSRATEA N S,

Q= (MB+MC) - (ME+MF+MG+"""""") (5)
BBYE R (pmass excess) ZAME T,

AM=M-A (6

THEBEME. (5) K2 (4) REAWVT (5) RERDIHIKBFSET I &2
k5,

Q= (AMB+AMC) — (AME+AMF+AMG+""""-'") (7)

AMOBEREE UTEMERTEMMO SKHAMKFEE R TFHEOTHE
i#bfﬁianrwzo::fﬁbéh%ﬁ%&&&&mﬁ?%AM@ﬁmﬁ
B o Table B.1 KR LTH 5o

(1) REBRARERETSE. (1) READOBAAY (BEFH) &£CA
AV (CETH) RERSARREFRTH 5. HREBBEFRIIAE (p)
BAE (DE7iRd) . MV Foh (TELIL) . ANYn s (PHe BT
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B ‘He iiza) . UFoh (*Li BEF 'Li) . XUYsh ("Be) #o
v (B RU V'B) 01 0BETH 5,

THhoOHRBABHEFHR PV F o LE3RVT, ETEKEXLETH D, X
‘He RMRTRADAETH A, FEPLE. ARFLRFBIIFET S B
FHRABRHEETFHEEZEASATORLN, JITREKE (17C RU °C)
ALBRHANBRET I, BRABHETFEO2HBHFEAIEDLINTHEHRGR LA
BEOL->TE3556, lIEBOBAORH T NEBBERKLOKIZ

55
. BEEAHT] 2HBERALAE. REORRT8KES, ChoORGER

WEBTHERIN TV A (induced)&E LTHBT & BRURIEANX Table
lotricb5iohsb,
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Table 1 Fusion Reaction
induced Fusion Reaction
P PD pD pT p*He p*He p®Li p’Li
pﬂBe DIOB leB (DIZC plac)
D — DD DT D*He D*He D°®Li D'Li D®Be
DIOB DllB (DIZC DISC)
T — TT T?He T*He Te¢Li T'L i T*°Be
’I‘IOB TIIB (TIZC ’l‘lsc)
*He— r *He r*He r®Li t'Li r*Be T !B
T !'B {(r1:C T i3C)
‘He— a*He a®Li a’Li a®Be a'’B a''B
(alzc alSC)
SLi— SLitL i fLiTL i 1. i*Be fLi'°B SLi''B
(¢Li'2C L. it%C)
TLi— TLi'Li "Li*Be TLi'°B TLi''B
('ILilZC TLiISC)
*Be— *Be*Be "Be!®"B *Re!'B (*Be'?(C *Be!*C)
IDB_ IDBIOB IDBIIB (10B12C lnBllC)
11B_ llBllB (IIBIZC llBlSC)
C_,_ (lZClZC IZCISC ISClSC)

Reactions in the parentheses are related to the carbons, which are not

generally considered to be a fusion reaction as an energy source.
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3. QA & BT S 4 BR My oD St EE - FE b

Table | KT UABBAREOE*DREIIH LT, W 220G EEY.
FRKESQMEEE (Q<0DHEALDA, Q>00HB4IE. Eth=0&735)
EHRONEERD L. REERME. F. G, =~ ORAKNUEFPEESE
DWW THROEHIIKER S,

8 :Z=0 A=0 AM=0
n. p (=H). D, T. *He(=17) ., ‘He(=a)
BEEBEOEET., Table B.l LR EOH 28 H

(1) 24#&ME

EREREMLT. REERWO 12y, ny p. D. Ty 7. adW>Iad
THHELTHREL. ABRULEHABY OFRTFES (Ze+ Z) CHEXR
(As+Ac) OB ELEBFPHBLEORTESLERNETAEOSIERT
5, Bk BTESLEENOH@ES Table B.1 KEROHBHEELBL T,
w4 2 Table B.1 KEMLTHOE. 0o RIRIFTHELT (7))
ARU (2) R H->TQHET L REthEZHE TS, bLIHSHELTE->H
FEBELEREAB OO Table B.1 KUVHARZOAMRBFELENET
So

(2) 3H#ME

AEREIHLT. ERERBO12dn. p. DL T, 7. aDLTNHTH
ZELTHRREL. KOBEERD L LEOETPEBOEF IR > Ty WITHRE
LERIEEBRMEEDTOSAITHDELTRET 3, AT, HO1DK
nABE~NIT. 2o%HEn. p DT, 7, e Thhdo#ER, LMD
15K TERXIF2OBRET. 1. adLShbhro#d, 29 LTRESOL
2oDREAERNORFEFEHBROTNTNOMEERLLHEKY " DRF
ERLEBHDOSEATOIEHE T, UTOFHE 2 hMEOBA L £ M
TH 3o
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(3) 44&UULOME

BEIEEBRYNA-SUER I SDOTRHABEEZRE LA L, 25 Lk
EiiREn TR DIz DT, F. Ajzenberg-Selove LXOBMBELBOXRE
HELTRHRMI N PBREREDLERD I P,

o IKMETERL-HEIC LA ETRELIRFMRRILL TS5
BRAOREOEABORGOTERETLTVARAFLL, XOMIERI NS
DAMRERRECHFETEINEVIAR S D, RRRFET 50 ENOHER
BHTHECHS. TNARIOABELEYEPROSF THRHRERLA TS
@bm%orm5b5v55°%&%ﬁtnrwrﬁ&&vu&%&na@ot
LS (Lo ) EBOABEELH S, ECTIITRIKEIGHMETOHESR
B % F. Ajzenberg-Selove O XM ‘P 2SR L THEL. HHBEROEZTOHK
MERIEDREIWERDEL IITHE L,

© BHXATEEOMEMOH SN TV DK
© FEUFFLNTOTHRARTERBMMEIALD L ELIFBRE

(n.o. TxR7T)
O LtRUADABREIG, SELBRCA4FINE2bHNLEV ) THE
HHH 5,

DEIIULTHBEIRLBRERIT T,

4. = 2
HETRLASEON. BED I AE AR 2HILE > THSNIH RO B2
AR THEROSEETH 0. SRR EPORRHEML B,

4. 1 HEEEHEQM

R IANE-EELTHRENSBEEASGNTOS | OREOKMAR
BETHICEABRAAREIET, RERMLTOOLRHE

505
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(3) 44ULOME

BIEEBRMMA-OUEC RIS LWTRHBEZER LAV, 2 Licaig
RicREBHTEI MWD T, F. Ajzenberg-Selove OB TONKRE
HE L TRHBIN N Q2BEREREOBEKD P,

QkESHMETERULHEILIIHETRELRBFNNKRILL TS,
BHARIEOEABOREOTERER LTV ICBELL, XKOMERIAS
DABREGRARLFET I LIRS S, RECEETIDELOHER
BHTEETHD. THRTOAREGHEDEORF TREERLAL TV I D
BOPRE->TVELSTH B, HREFLOATLT bBERTRBMEI AL -
EnS(no ) MEYAMELE S S, TITIITR2HEIUBMETOHRE
B3 F. Ajzenberg-Selove O XMV 2SR L THEL. HHKROETOHK
MEREOENBEERDEIICAH L,

© BUIATEEOMNEHEOBSONTHSHBRE

© HMEAEFELNATOTCHERTERBEMIAT > LEVSIHRIRE
(n.o. THT)

© FLRUAOHBRIE, SELECAEIhI3PbANLTLEL ) T
H2H 5,

DEIRULTABENAERETRITT,

4. = =
HECRUESEON. BED L EAZR 2HICL > THEALHRED S
BRTIESOIBZIEATHLINO., Ao o2 hOKBHEINZ 5,

1.1 HBEEHEQH

R IANF-HMELTTHEENSBEELGNTOS 1 0 KO KMAR
BEFHRICLABRESMREET. RERMSTbhi BN

505
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THB. HRELT. %BMABRBETHOL VB OEHICE D induced Xhi:
DHIERESHIIZITHAD Table A1 LRI TS,

CThOoOHT. QESRBOEERLTVEDIE,

1eB +!'*B—=+*He+1!*0 Q=26.414 Mey
THD, cOQUERBBAETREIUFBELRFEOD THMARKLOHED1.5TH
3. "B BRMARE TR EROKIGIZENS W THIEENE SN TVEA,

Table 1 0ITRINTNS LT

1B +1°B—>n+'*Ne Q=14.2719 He¥
DHENHEDT. "BUBRIERPHFRESNSHLEELZON S,
MHERAERERIEICRBAENODYET FAV X FREEHRE (RICRYT )
T3 _Qiﬁiﬁﬁﬁfblﬁ%ﬂ? LTinamid.

tHe+ D—-p +*He Q=18.353 MNe¥

TH Do

4. 2 QLB AH

Table | KR LAKREEZAL 1 2HBITLA TS HAMARKEQEIKDVTRK
DEIRTHBMEES,

(1) 02T Q< O0TH5B, 3
(I) Q>002BRHIN. TR ITBORETHD.

22T Q< 0THL,. _ 7T (3)
(M) Q>0DEZIDOHBTHIHFREND B, 36 (17)
(V) Q> 002 TRPHEFORAENLT L, 8 (3)

HER RO ETAREINLREHT. BUARRECHMTIREHTH S,
AAEEBRHTIBRARBAARIETRT, SCTHRAHNBRRCHTIR
BTH %,



JAERI-M 92—-208

(1) p*He p*He a‘*He

(g) pD pT (p'*C p''C) D*He T*He r*He a®Li
a’Li (a'*C)

(m) DD DT D*°Li D'Li D®Be D'°B D''B (D'*C)
TT T3*He TéLi T'Li T@®Be T!'"B T!'B
(T'*C T!SC) z7Li z°Be z'"B <¢!''B (r!3C)
a’Be al’B a''B (a'*C) °®Li®*Li °Li'L
*Li*Be °*®*Li'°B ¢ Li''B (*Li'*C SLi'3C)
TLi’Li TLi°Be TLi'®B 'Li''B ('Li'*C TLi'*C)
*Be’Be °*Be'’B *Be''B (*Be'*C *Be!'*C)
1eg1°pg i*B'B ('*B*'2C 1B 13C) 1tg!tB (''B!*C
l11R12C teCisC 13C18C)

(W) pp p*lLi p'Li p°Be p'°B p''B D*He (D'*C)
z*He t¢Li (z!'*C 1'C':C)

coTagan (V) OBMARKET. pp RIERUEANOKREIHT S
RIGERVI:BHBERIGET FAVRAFBBEMAERT %,
4. 3 BRARKAROE

I I ANF-BELUTTRESNSBEEISN TS 1 OKBEOKEER
HEFE (REEBR) KLABMARGOLZTOABORERITEBET 5,

Table 2 p-induced Fusion Reaction
Table 3 D-induced Fusion Reaction
Table 4 T-induced Fusion Reaction
Table 5 °He-induced Fusion Reaction
Table 6 “‘He-induced Fusion Reaction
Table 7 °®Li-induced Fusion Reaction
Table 8 7Li-induced Fusion Reaction

Table 9 °Be-induced Fusion Reaction
Table 10 !°B-induced Fusion Reaction

Table 11 !''B-induced Fusion Reaction

Table D E T3 Table 1 IKRLALHIK, BUOBEBTHARAINTS
(induced) & UTABENLHFREE-> TV 3, FXTOXEBERARLEIC. B
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SEORDOY TRLULALBBINCEROAREZICLHEITE-> T,
© #HMAUZINLTHEEOMEMOBONTLSZFBERE
EHOD (s) BEERFEET T,
© HYUERILATOTHERTRBBMINLE Lo EVLIFHRIE
£H no. TRIN, BAORD # {3 no. ODEHEHETRT,
© LEUHADOHBERIT
FRLtTKAFEELIDBHNATEL S TEERD D,

OEETE~NNTID,
LROABHOW2FI 2O TIER, FAMEBRLESZ 201N, REO1IEHOD
SFI SN TIRESESH T VAL, TLESEHOEEEIC. ABORELTL
ZOAFHOBDO 2HIZT OV TOAERHOR., HAAICRED 1 HO SR,
Z LTH A (conpound nucleus) EZ D HEBHALFFEFFZEZROPUDHBERL
o BT, BEABIRKODVTRIEERY. QL Ethif, RUBEMZRIT TH
Lie

4. 4 BHEHAREERBOME

Table 2~11 OEABTRETIHMARGERY TR, RETHFBIMELL
RARETEBOBHWERIMEICN S, Table B.1 REBINL2TOLRERE
BEOE#H#E Table B.2 iR Lo # - T Table 2~1] KEAKINLTIAEK
EHHOBBARGERYOEROHRIZ Table B.2 2L »TH 3,

Table B.2 6. BEMARW TRETIHFHELBEIIDVWTER LI L VX
Do ¥HMEIHUELEETHEIMBLLIRERPORHEHER

T MM 12.3 384 "Be ¥M¥M 53.298H
10Be EiM 1.6x10° 4 MC ¥EM 57304
t2Na MM 2.6 0 24

DHTHBEIENED, ZOR *Na B2z NVF¥F-BELTHREXHDHLEER
SHTLS 1l OBEOBRMABRHICIZBMANKE TRRETSILIXLDOT,
RREBAF CHE LR IELHRVORMABBEEIIT, "Be, '°Be, “COD 4
BOATH S,
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4. 5 RIHE®T -7

BHAEGRORBMINLAETH, KENEROWNEELEAOATNELER
BS54, Table 2~11 KERINALHWO-HTOS, RIEHERT - 7 'R
HELRBBWEINT S,

BEAFIRONBLILRIB/EINILET -7 LT,

G.H. Miley et al. ¢®

¥.A. Fovler et al. ‘¥

J.R. McNally et al. ¢®2

IAEA : Bandbook *®’

R. Feldbacher ‘7,

S.N. Abramovich et al. ‘*’ | RU
EFENRELLTF -5 ¥

NP A, CcoTHF-FER, RERFOAFZRVF - 1 SE23HA0ITH
TEMEAN-RANERE. H5WHOAF IR VE IS DOTIRE - 3 -
HEINLREKERT -7 RERFOZRNVF - 4hm 4 Naxvell BRI
BOELTHREZIN - REHERT -2 Fk Lic<o v>HTH 5, Table
9~11 OBEMIHALEEFRINOCOATAROBKT - FOXKRETT 5l
ALEXRICIE. CCRRLEFLSTOHET ~ 45" and/or” TEEH T3,
AL, AENTFREINTVA VI IHEZELTER TR T —FW
COBEBIRBEINTLAIHERD (p,n), (a.n) REHART -5 55
WD, BWEWMICHFAORLVABREOBET - IK20TR, ThE€hK>LTH
BYEATFARThEHELOE N, TOBICEEICILSDIE. F. Ajzenberg-Selove
HZD0UM P THB,

et T
CORMESIHL, FARIAVPEBROCILERRFALE (B) RERFR

BRUBEXRONBIHAZR L (K) X SHERLLERFRCBREE
LEF,
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4. 5 RIEWEHT -7

BRARGEORAIALHETH, HEFEHROBEESLSZASN TS LR
B 574, Table 2~11 REBI QP BHO—BTOLH, REHKERT — 7 2R
HELRIHALINT S,

BAEATFTHEORNEFLEIR/MELINLBET 5L LT,

G.H. Miley et al. ¢®

¥.A. Fowler et al. ‘*’ |
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Tahle 2 p-induced Fusion Reaction

REACTION p + p total branch 1

compound nucleus D* A=2 Z=2
branch Q(MeV) Eth{MeV) remarks
1 D+ g8+ v 1.192 0 (4)
REACTION D + p total branch 2
compound nucleus *He* A=3 =2
branch _ Q(MeV) Eth(¥eV) remarks
| vy +°*H e (s) 5.4935 0 (4,17, 8
2 n+ p+p -2.2246 3.3377 (4,7.8)
REACTION T + p total branch 5
compound nucleus *H e * A=4 =2
branch Q(MeV) Eth(MeV) remarks
1 vy +*H e (s) 19. 814 0 - (1. 8)
2 n+*H e (s) -0. 76375 1.019 (4,6,7,.8)
3 D(s)+ D(s) -4.0327 5.3803
4 n+ p +D(s) -6.2573 8.3482
5 2n+2p -8.487 11.314

? ; This value is unable to be confirmed from F.Ajzenberg-Selove ‘®’.
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REACTION *H e + p total branch 4
compound nucleus *L i * A=4 Z=3
branch Q{MeV) Eth(¥eV) remarks
1 p+p+ D(s) -5.4935 7.3292
2 n+ 3p -7.718 10.297 (9
3 vy +*L i# -2.8997 3.8686 n.o.
4 n+®L i#% - ¥ - n. o,
* ; This can not be calculated due to uncertainty of AM of °Li.
REACTION *He + p total branch 4(2>
compound nucleus ®L i * A=5 AR
branch Q(MeV) Eth(MeV¥) remarks
1 D(s)+ *H e (s) -18. 353 22.974
2 n+t+ p+*He(s) -20.578 25.1759
3 p+p+T -19.814 24,803
4 p+ D(s)+ D(s) -25.847 29.851
vy +*L i -1. 9661 2.4611
n+*L i# -23. 477 29. 389
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REACTION ®*L i + p total branch 11(3)

compound nucleus "B e * A=T Z-=4

branch Q(MeV) Eth{MeV) remarks
1 y +"B e ' 5.6059 0 (4,7,8)
2 n+ B e -5.0707 5.9203 (8)
3 D(s)+ 5L i -3. 4412 4.0178
4 SHe(s)+*He (s) 4.0184 0 (4,5,7.8)
6] n+ p+*Li -5.6658 6.6101
6 n+D(s)+*L i# -24.953 29.133
7 p+p+*He -4.5934 5.3631
8 p+D(s)+*He (s) -1. 4751 1.7223
9 p+T+°*He(s) -15.796 18. 442
0 D(s)+ D(s)+ *He(s) -19.828 23. 151
1 3p+eHS -26. 1 30. 474
T+4L ¢ -18. 695 21.828
n+n+°*B e -28. 4638 33.238
n+*He(s)+*He(s) -16.559 19. 334

REACTION 7L i + p total branch 14(5)

¢compound nucleus *B e* A=8 72=4

branch Q(MeV) Eth{MeV) remarks
1 7 +°'B e 17.254 0 (8.9)
2 n+7B e -1.6442 1.8804  (4,6,7,8,9)
3 D(s)+°L i (s) ~5.0256 5. 7475
4 T+5L i -4. 4341 5.071
5 SHe(s)+°He -4.1255 4.7181
6 ‘He(s)+*'He(s) 17. 346 0 (4,5,7.8)
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(continued)

7 n+p+°L i(s) -7.2502 8.2916 (9
8 n+ D(s)+°L i -10.691 12.227 (9
g p+p+°*He -9. 9745 11. 407
10 p+D(s)+°*He -9.619 11.001
11 p+ T+*He(s) -2. 468 2.8226
12 D(s)+D(s)+*H e (s) -6.5007 T.4345
13 D(s)+ T+*He(s) -20.821 23.812
14 p+2D(s)+ T -26.3148 30. 095

‘H#+*L 1 % -28.764 32. 896

n+nt+*Be -12. 321 14.091

n+ T+*L i# -25.945 29.672

n+*H e(s)+*H e (s) -3.2318 3.696

p+*He(s)+*Hz -25. 865 29.58

REACTION °B e + p total branch 16(17)
compound nucleus *°B* A=10 1Z=5

branch Q(MeV) Eth(deV) remarks
1 v+ "B (s) 6.586 0 (4,7,.8,9)
2 n+ °*B -1.8504 2.0574 (4,8,9)
3 D(s)+*B e 0.55918 0 (4,5, 7,8
4 T+'Be -12.082 13.433 (9
5 *He(s)+ 7L i (s) -11.201 12. 454
6 *He(s)+*L i (s) 2.1262 0 (4,5,7,8)
7 ‘L i#+°He -24.076 26.768
8 n+n+*B -20. 426 22.711
9 n+p+*Be -1.6654 1.8516 (1.9
10 p+p+*L i -16. 887 18.775
11 p+D({s)+"L i (s) -16. 695 18.562
12 p+T+°L i (s) -17.688 19. 6686
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(continued)
13 p+*He(s)+°*He -21.176 23.544
14 p+*He(s)+°He -2.4672 2.7431
15 D(s)+*He(s)+°*He -20.82 23.149
16 D(s)+ 2*H e (s) 0.65107 0
*Hi+°B e -25.5717 28.438
"Hi¥+°B e -48. 853 54.316
*He +5L i -4.4333 4.929
n+ D(s)+ "B e -18. 338 20. 39
nt+ T+°®Be -22.759 25.304
n+*He(s)+°L i(s) -18.452 20.515
n+*H#%#+°B e ~-48.975 54. 451
n+*‘He(s)+*L i -3.5396 3.9354
n+*L i4+°*He -25. 945 28. 846
p +*H#+°L i -26. 172 29.099
p+*L i#+°H# -47.562 52.881
D(s)+D(s)+°*L i {s) -21.721 24.15
D(s)+ T+3*L i -21.129 23.492
D{(s)+*H#+"*L i# -45. 459 50.543
T+T+*'L i# -36. 383 40. 452
T+*He(s)+*He(s) -13. 669 15.198
T +*He(s)+*'H# -37.066 41.211
REACTION '°B + p total'branch 9(32)
compound nucleus !''C* A=I1 Z=6
branch QlMeV> Eth(¥eV) remarks
| ¥y +1''C 8.6897 | 0 (4,7,9)
2 n+1'°C -4.4333 4.8795 (7,9
3 D(s)+°B -6.2118 6.837
4 T +*B -18.53 20. 396
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{continued)

*He(s)+*Be -0.53324 0.58691 (n
‘He(s)+'B e 1.1462 0 (4,7,9)
n+p+°B -8, 4364 9.2855
p+p+°Bel(s) -6.586 7. 2488
p+*He(s)+°L i(s) -4.4587 4.9086
‘H#+'B ~34.37 37.83
‘L i#+TL 0 (s) -20. 687 22. 769
*He+*'Be -10. 424 11.473
SL i +°L i (s) -6. 4258 7.0726
*Be+®He -31.952 35.169
ntn+°C -25. 716 28. 305
n+ D(s)+*B -24. 788 27.283
n+ T+ 78 -31.551 34. 721
n+*He(s)+'B e -19.432 21.387
n+*He(s)+°Be -9.5305 10. 49
n+*L i #+°¢L i (s) -27.937 30. 749
n+*He +:Be -33. 822 37.226
n+ 5L i +°%L i ~12.092 13.309
p+D(s)+*Be ' -6. 0268 6.6334
p+T+7'Be -18. 668 20.547
p+°'He(s)+7L i (s) -17.787 19.578
p+*‘H#+°®B e -32.163 35. 4481
p+‘L i¢+°*He -30. 662 33. 748
p+SH#+°B e -55. 439 61.019
p+°*He+5L i -11.019 12. 128
D(s)+D(s)+ "B e -22.701 24. 985
D(s)+ T+°Be -27.12 29. 85

" D(s)+*H e (s)4°L i (s) -22.813 25.109
D(s)+*H#+*B e -53. 336 58. 704
D(s)+*He(s)+°L i -7.9009 8. 6962
D(s)+*L it+°He -30. 306 33.356
T+T+°B e -44.28 48.715
T+*He(s)+° L i -22.221 24.458
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(continued)
T+*He(s)+*'L i# -23. 155
r+*He(s)+°*He -21.913
T +*HE+*L 1% -46.552

z +*He(s)+*He(s) -0. 44135

25. 486
24. 118
51.237
0.48577

REACTION !B + p total branch 12(43)

compound nucleus '?C* A=12 Z=5
branch Q(MeV) Eth{¥eV) renarks
1 v+ 12C(s) 15.957 0 (4,7.9)
2 n+'!'C -2.7644 3.0175 (4,6,7.9)
3 D(s)+ '°B(s) -9.2296 10.074
4 T+°B -11.409 12. 453 (9)
5 *He(s)+°B e (s) -10.322 11. 267
6 ‘*He(s)+*Be 8.5904 0 (3,4,5, 7.9
7 *L i (s)+°*L i (s) -12.214 13.332
8 n+ p + '°B (s -11.454 12.503
9 p+p+'°Be -11.228 12. 256
10 p+D(s)+°B e(s) -15.816 17.263
11 p+*He(s)+ L i(s) -8.6637 9.4568
12 a+*He(s)+*He (s) 8.6823 0 (3,4,5,7.9)
‘H#+*B -32.803 35. 806
‘L i#+*L i -30.108 32. 865
*H#+™B -45.703 49. 887
*He +'B e -11.202 12.227
5L i +7"L i (s) -10.63 11.603
*Be+"He -43.853 47. 867
*He +°Be -20.009 21. 841
n+n+'°C -15.887 17.342
n+ D(s)+ "B -17. 6686 19. 283
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(continued)
n+ T+ *B -29. 985 32.729
n+*He(s)+*B e -11.987 13. 085
n+*H#+ "B -45.824 50.019
n+*He(s)+"Be -10.308 11.252
n+*L i #+ 7L i (s) -32. 141 35. 083
n+*He +°%B e -21.878 23.881
n+%L i +°L i (s) -17. 88 18.517
n+*Be+°*He -43. 407 47. 38
p+T+*Be -11.224 12.251
p+*He(s)+*L i -27.209 29.699
p+*‘H%#+"'Be -32. 941 35.956
p+*L i#+"He -42.562 46. 458
p+*H#+*Be -43. 496 47. 478
p+%He+*L i(s) -16. 808 18. 346
p+°Li+*He -20.604 22. 49
D(s)+D(s)+*B e -15. 256 16. 653
D(s)+ T+'Be -27. 897 30. 451
D(s)t*H e (s)+"L i (s) -27.017 29. 49
D(s)+*‘H#+°B e -41.393 45,182
D(s)t*H e (s)+*L i (s) -13.689 14.942
D(s)+*L i#+°*He -39.891 43.543
D(s)+°*H#+°B e -64.669 70.589
D(s)+*He+°L i -20. 249 22._102
T+T+°Be -32.317 35.275
T+*He(s)+*L i (s) -28.0I 30.574
T+*“H#+°*B e -58.533 63.891
T+*He(s)+°L i -13.098 14.297
T+*L i#+*He -35.503 38.753
4+ p+EfL I -27.209 29. 699
t+*He(s)+*He -31. 498 34.381
7 +¢H#+°L i -36. 494 39.835
t+*He(s)+°*He -12. 789 13.96
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(continued)
r+*L i #+°H¢# -57. 884 63.183
a +*H&+*L i# -37.428 40. 854




Table 3

REACTION
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D-induced Fusion Reaction

D+ D total branch 5

compound

nucleus *He* A:-4 2=2

branch Q(¥MeV) Eth(HeV) remarks
1 v +*H e (s) 23. 847 0 (4,8
2 n+*H e (s) 3.269 0 (3,4,.5,6,7,8)
3 p+T 4,0327 0 (3,4,5.6.7.8)
4 n+ p + D (s) -2.2246 4. 4492 (8)
5 2n+2p -4. 449 §.898
REACTION T + D total branch 4(2)
compound nucleus *H e * A=5 Z=2
branch Q(MeV) Eth(MeV) remarks
1 v+ %H e 16.696 0 (8)
2 n+ *‘H e (s) 17.589 0 (3.4,5,6.7)
3 n+n+ *H e (s) -2.9883 4.9839 (8)
4 n+p+ T -2.224% 3.7101 (8)
p +*H# -5.0433 8.4112
n+ D(s)+ D (s) -6.2573 10.436
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REACTION *H e + D total branch 6

compound nucleus *L i % A=) AR

branch Q(HeV) Eth(HeV¥) remarks
1 v +°%L i 16. 387 0 (8
2 p+*Hed(s) 18.353 0 (3,4,5,7.8)
3 n+ p + 5H e (s) -2.2246 3.7101 (3
4 p+p+T -1.4608 2.4364
5 p +D(s)+ D(s) -5.4935 9.1621
6 n+*L i# -5.1242% 8.5462 n.o.

x : The value given in F.Ajzenberg-Selove ‘*’ is -2.225 MeV. Their

estimated AM value of *Li would be different from the one shown in

Appendix B.
REACTION *H e + D total branch 7(3)
compound nucleus °L i°* A=6 Z=3
branch Q(MeV) Eth{¥e¥) remarks
1 vy +°*L i (s) 1. 4751 0 (8)
2 n+ *L i -4.1906 6.2993
3 p+*He -3.1183 4. 6874
4 T+ *H e (s8) -14.32 21.527
5 n+ p+*“He(s) -2.22486 3.344
6 p+D()+ T -19. 814 29,784
7 D(s)+ D(s)+ D(s -23. 847 35. 846
nt+n+*L i¢# -25.1702 38.635
n+D(s)+*H e (s) -20.578 30.932
p+p+*'H% -24. 857 37. 365
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REACTION °*L i + D

total branch 11(7)

compound nucleus *B e’ A=8 Z=4
branch Q(¥eV) Eth(MeV) remarks
1 v +"B e 22.28 0
2 n+'B e 3.3814 0 (5,7,.8
3 p+TL i (s) 5.0256 0 (5.7.8
4 T +°*L i 0.59151 0 (8)
5 *He(s)+*He 0.9001 0 (8
6 ‘He(s)+*'H e (s) 22.372 0 (5,7.8)
1 n+p+°L i(s) -2.2246 2.9695
8 n+*He(s)+*‘He(s) 1.7938 0 (5.7)
9 p+p+°*He -4.9489 6.606
10 p+T+*He((s) 2.5576 0 (5.7
11 D(s)+ D(s)+*He(s) -1.4751 1.9691
‘H#+1'L i % -23.739 31.687
n+n+°B e -7.2953 9.7381
n+D(s)+°L i -5.6658 7.5629
n+ T+*L i# -20.82 27.925
p+D(s)+°*He -4.5934 6.1315
p+°*He(s)+*H# -20. 839 27.817
D(s)+ T +*H e (s) -15. 796 21.085
REACTION "L § + D total branch 9(16)
compound nucleus *B e * A=9 2=4
branch Q(MeV) Eth(Ne¥) remarks
1 vy +*B e (s) 16.695 0
2 n+*B e 15.03 0 (4,5.7.8)
3 p+*Lii -0.1918 0.24687 (7, 8)
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(continued)
4 T +°L i(s) -0.99288 12779 (1.8)
5 *He(s)+*He -4.481 5.7674
6 ‘He(s)+*He 14.228
7 n+n+'Be -3.8688 4.9794 (1.8
8 n+*He(s)+*He(s) 15.121 (4.5)
g 3n+'Be -10.126 13.033
‘H#+*L i -9.4774 12.198
‘L i#+°H# -30. 867 39.729
n+p+7TL i(s) -2.2246 2.8632
n+ D(s)+°*L i (s) -7.2502 9,3315
n+ T +°L i -6. 6587 8.5702
n+*He(s)+°*He -6.3501 8.173
n+*H#+*L i# -30. 989 39. 885
p+p+'He -12. 645 16.276
p+D(s)+°He -9.8745 12. 838
p+T+°%He -5.5863 7.19
p+*He(s)+*H# -27.968 35.996
p+4H#+*H e (s) -7.5113 9.6676
D(s)+D(s)+*He -9.619 12. 38
D(s)+ T +*H e (s) -2. 468 3.1765
D(s)+°*H e (s)+*“H# -25.865 33.29
T+ T+%H e (s) -16. 789 21.608
REACTION °B e + D total branch §(33)
compound nucleus ''B* A=11 Z=)
branch Q(MeV) Eth{MeV¥) remarks
1 r +''B(s) 15.816 (8,9
2 n+ 1°B (s) 4.3614 (8.9)
3 p+!°Be 4.5875 (8
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(continued)
T+3*Be 4.5919
*He(s)+*L i -11. 393
‘He(s)+7L i (s) 7.1518
*He +°L i (s) -0.99208
T+*‘He(s)+*He(s) 4.6838
‘tH#+ "B e -17.125
‘*Li#+"He -26. 746
‘H#+°B e -27. 68
sLi+°He -4.7888
n+n+ *B -4.075
n+p+°*Be(s) -2. 2246
n+D(s)+*Be -1.6654
n+ T+"Be -14. 306
n+*He(s)+ "L i (s) -13.426
n+*Hf+°B e -27.802
n+*He(s)+°L i (s) -0. 098365
n+*L i #+°*He -26.3
n+*H#+°B e -51.078
n+*He+3L i -6.6578
p+p+°*L i -15. 048
p+D(s)+*L i -16. 887
p+T+7L i(s) -12.662
p+*He(s)+"He -23. 847
p+*H#+°*L i (s) -22.731
p+*‘He(s)+°He -2. 8221
p+*H#+°*L i -28.276
p+*He+"*He -5.5855
D(s)+D(s)+ "L i (s) -16.6895
D(s)+ T+*L i (s) -17. 688
D(s)+°*He(s)+°He -21.176
D(s)+*H#+°L i -26.172
D(s)+*He(s)+*He -2.4672
D(s)+*L i 4+ °*H# -47.562

0 (8)
13.939
0 (8)
1.2138
0 (8

20.952
32.724
33. 867
5.859
4. 9857
2.7211
2.0376
17.504
16.426
34.015
0.12035
32.178
62.493
8.1458
18.412
20.661
15. 492
29. 176
27.811
3. 4536
34.595
6.8338
20. 426
21.641
25.908
32.021
3.0186
58.192
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(continued)

T+T+°L i -17. 098 20.917
T+*He(s)+°He -16. 788 20. 54
T+ H#+*L i ¢ -41.428 50. 685
r+ He(s)+°H# -39. 169 47.923
z +*H#+*H e (s) -18. 713 22. 895

REACTION !'°B + D total branch 12(43)

compound nucleus '?2C* A=12 Z=6

—_

branch Q(MeV) Eth(MeV) recarks
I y +1Y2C(s) 25. 187 0
2 n+!'C 6.4651 0 (6.7.9)
3 p +''B(s) 9.2296 0 P
4 T+°B -2.1791 2.6174
5 *He(s)+°*B e (s) -1. 0924 1.3122
6 ‘He(s)+*Be 17.82 0 (7>
7 *He +'Be -1.9721 2.3688
8 SL i +7L i (s) -1, 4002 1.6818
9 SL i (s)+°*L i (s) -2.9846 3.5849
0 pt+p+!'°Be -1. 9985 2.4004
D(s)t*H e (s)+®L i (s) -4.4597 5.3568
12 a+*He(s)+*He(s) 17.912 0 (7
‘H#+ B -23.574 28.316
‘L i #+°*L i -20.879 25.079
*H#+ "B -36.473 43.81
*Be+"He -34.623 41.588
*He +°B e -10.78 12.948
n+n+1'°C -6.6578 7.9971
n+ p + 1°B(s) -2. 2246 2.6721
n+D(s)+°B -8.4364 10. 133
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{continued)

n+T+"'B -20. 755
n+*He(s)+"*B e -2.7578
n+‘H#+ "B -36.595
n+*He(s)+'Be -1.0784
n+ 4L i4+7L i (s) -22.912
n+*He+°Be -12.649
n+3%L i +°L i (s) -8.6504
n+°Be+*He -34. 177
p+D(s)+°*Be(s) -6.586
p+T+*Be -1.9941
p+*He(s)+**L i -17.979
pt+*H#+ "B e -23.711
p+*He(s)+ 7L i (s) 0.56585
p+*‘L i#¥+"He -33. 332
p+*H#+°B e -34. 266
p+°*He+°*L i(s) -7.578
p+°L i+ He -11.375
D(s)+ D(s)+*B e -6.0268
D(s)+ T+7'B e -18.668
D(s)t*H e (s)+"L i (s) -17.787
D(s)+*H#+*B e -32. 163
D(s)+*'L i¥+°He -30.662
D(s)+*"H#+°*B e -55. 439
D(s)+*He +°L i -11.019
T+n+*B -20. 755
T+T+°Be -23. 087
T+*He(s)+°*L i(s) -18.78
T+*H#+°*B e -49.303
T+*He(s)+°*L i -3. 8682
T+*L it+°He -26. 273
z +*He(s)+°He -22.268
r +*"H#+5%L i -27. 265
t+*He(s)+ He -3.5596
t+*L i#+°H# -48.655

24.
. 3126
43.
. 2953
27.
15.
10.
41.
. 9107
. 3952
21.
28.

40.
41.
. 1023
13.
. 2391
22.
21.
38.
36.
66.
13.
24.
27.
22.
59.
. 6463
31.
26.
32.
L2757
58.

93

956

52
183
39
052

596
481

037
159

663

423
365
633
8§29
581
236
93

731
558
221

558
748

749

442
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a +*H#$+*'L i#%

(continued)
-28.198

33.87

bt

REACTION ''B + D

total branch 11(53)

compound nucleus '*C* A=13 Z=6

branch Q(NeV) Eth(MeV) remarks
I y +'3C(s) - 18.679 0
2 n+12C (s) 13.732 0 (1)
3 p+ !B 1.1453 0 (7>
4 T+'"B(s) -5.1969 . 6. 1476 (9)
5 *He(s)+'°Be -5. 7345 6.7836 (9
B “‘He(s)+*°B e (s) 8.0312 0
T *He +'Be -11.557 13.672
8 L i (s)+TL i (s) -7.1886 8.5037
9 n+n+ !t C -4.989 5.9017 (6,7)
0 n+p + '"'B(s) -2.2246 2.6316
1 n+*He(s)+*B e 6.3658 0

‘H#+°B -16. 452 19.462

‘L i#+°L i -28. 27 33. 442

*H#+*B -34.906 41.292

sHe +*B e 5.4721 0

SL i +°*L i -10. 822 12.801

*Be+*He -43. 494 51.451

*Be+"He -22.68 26.829

n+ D(s)+'°B (s) -11. 454 13.55

n+ T+ °B -13.633 16. 127

n+*He(s)+°*B e (s) -12. 547 14. 842

n+*H#+*B -35.028 41. 436

n+ 4L i g+l -32. 333 38. 248

n+ "H#+ "B -47.928 56. 696
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n+*He+'B e
n+*L i +"L i (s)
n-F’B e+ "He
n+*He+°®Be

L i(s)+°*L i (s)
p+''Be
D(s)+'°B e
T+ °B e (s)
"He(s)+°L i
‘H#+°*B e
‘He(s)+*L i
‘L i#+*He
*H#+ "B e
*He+"L i (s)
+*L i +"He

=
+

+ o+ o+ o+ o+ o+

9 T v T U T VW U T U

p+* He+°%L i(s)

D(s)+ D(s)+°B e (s)

D(s)+ T+*Be
D(s)+*He(s)+*L i
D(s)+*H#+ "B e

" D(s)+*He(s)+ 7L i
D(s)+*L i#+"He
D(s)+*H#+°*B e

D(s)+%He +*L i (s)

D(s)+3L i +*He
T+ T+°B e

T+*He(s)+"L i (s)

T+*H#+°*B e

T+*He(s)+°*L i (s)

T++*L i#+°He
T+*H$+°*B e
T+*He+°*®L i
t+*'He(s)+"He
r +*H#+°L i (s)

(continued)

-13.
-12,
-48.
-22.
-14.
-12.
~-11.
-11.
-29.
-16.
_8_
-42.
-35.
-11.
-23.
-117.
-15.
-11.
-217.
-32.
(s) -8.
-42.
-43.
-186.
-20.
-23.
-22.
-37.
-9.
-35.
-60.
-18.
-34.
-33.

426
854
078
234
439
948
228
783
317
267
8553
203
044
782
275
163
816
224
209
941
6637
562
496
808
604
865
984
36
6566
858
636
216
169
053

15.
15.
54.
26.
17.
15.
13.
13.
30.
19.
10.
49.
41.
13.
217.
20.
18.
13.
32.
38.
10.
50.
51.
19.
24.
28.
27.
44.
11.
42.
T1.
19.
40.
39.

883
206
507
301
08
317
282
938
012
243
476
924
455
937
533
303
709
277
186
967
249
349
453
882
374
231
189
195
423
419
129
183
42

1



r+*He(s)+*He
T +*H#+°%L i
r+5He+’He

a +*H#+3L i
a+*‘He(s)+*He
a+*L i#+°*H#

JAERI-M 92208

(continued)
-13. 145
-38.597
-15. 907
-18. 141

5.564
-39.531

15.549
45. 659
18. 818
21. 46

46.763
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Table 4 T-induced Fusion Reaction

REACTION T s+ T total branch 5(3)

compound nucleus *H e * A= £=2

branch Q(MeV) Eth(MeV) remarks
1 n+*He 10. 438 0
2 D(s)+*H# -9, 076 18.152
3 n+n+*H e (s) 11.332 0 (3,4,5,7.8)
4 n+D{(s)+ T -6.2573 12.515
5 3n+*He -9, 2457 18. 491

v+ He 12,308 0

p+SH# -11.179 22.358

n+p+4H# -11.301 22.601

REACTION SHe + T total branch 9(2)

cbmpound nucleus *L i * A=6 Z=3

branch Q(MeV) Eth(KeV) remarks
1 7 4L i (s) 15.796 0 (8)
2 At L i 10. 13 0 (3. 8)
3 p+°He 11.202 0 (3,8)
4 D(s)+*H e (s) 14. 32 0 (3.4,5.7,8)
5 n+ p 4+ 4He(s) 12. 096 0 (3.4,5,7,8)
6 n+ D (s)+ *He (s) -6. 2573 12.515
7 p+D(s)+ T -5. 4935 10.987
3 D(s)+ D(s)+ D (s) -9.5262 19.053
g 2n+p+He -8. 4820 18. 491
ntn+ L ik “11. 382 29.763
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‘ (continued)
p+p+*H# -10.537 21.074

REACTION *H e + T total branch 7(7)

compound nucleus "L i * A=T7 Z=3

branch Q(Ne¥> Eth(MeV) remarks
1 v+ "L i (s) 2. 468 0 (4,7.8)
2 n+*L i (s) -4. 7821 8. 3856 (4,7
3 p+°*He -7.50865 13.163
4 D(s)+*H e -7.151 12.539
5 n+n+ %L i -10. 448 18.321
6 n+ D (s)+*H e (s) -6.2573% 10.972
7 2n+p+*He -8.3820 14.668
*He(s)+*'H# -23.396 41.026
n+p+°*He -9.3756 16. 44
n+ T+ *H e(s) -20.578 36.084
p+p+°*Ht -30.993 : 54. 3471
p+D(s)+*H# -28. 89 50.659
p+ T+ T -19.814 34. 744
D(s)+D(s)+ T -23. 847 41.816

¥ ; F.Ajzenberg-Selove ‘> shows -0.4105 MeV. This might be erroneous.
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REACTION *L i + T

total branch 8(i8)

compound nucleus °B e * A=9 Z=4
branch Q(NeV) Eth(NeV) remarks
1 7 +°B e (s) 17. 688 0
2 n+*B e 16.022 0 (8)
3 p+*L i 0.80108 0 (8)
4 D(s)+ 7L i (s) 0.99289 0 (8)
5 *He(s)+*He -3. 4881 5.2371
6 *‘He(s)+"He 15.221 0
7 n+n+ "B e -2.8759 4.318 (7.8
8 n+*‘He(s)+*H e (s) 16.114 0 (8
‘H#+°L i -8. 4845 12.739
‘L if+°*H¢$ -29.874 44. 854
n+p+ 7L i{s) -1.2317 1.8493
n+ D(s)+*L i (s8) -6.2573 9.3948
n+ T+ 5L i -5.6658 8.5067
n+*He(s)+°*He -5.3572 8.0433
n+*H#+*L i# -29.996 45.036
p+tp+'He -11.653 17. 495
p+D(s)+*He -8.9816 13. 485
p+T+*He -4.5934 6.8966
p+'He(s)+ H# -26.975 40. 5
p+*‘H#+*'H e (s) -6.5184 9.7869
D(s)+ D(s)+°*He -8.6261 12. 951
D(s)+ T+ *‘H e (s) -1.4751 2.2148
D(s)+*He(s)+*'H# -24.872 37. 343
T+ T+*He(s) -15.796 23.716
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REACTION "L i + T

compound nucleus '°B e

total branch 9(20)
* A=10 Z-4

branch Q(MeV) Eth(¥eV) remarks
1 ¥y +'°B e 17.25
2 n+ °B e (s) 10. 438 (8,9)
3 p+°*L i -2.3862 3.412 (8
4 D(s)+*L i -4.2245 6.0406 (8)
5 *He(s)+ " He -11. 185 15.993
6 ‘He(s)+° He 9.8395 (8)
7 n+n+*Be 8.71722 (4,5,7)
8 n+*He(s)+°He 7.9704
9 Sn+"Be -10.126 14.479 (7
‘tH#+°*L i (s) -10. 069 14.397
SH#+ %L i -15.613 22.325
*He +°He 7.0767
n+p+°*L i -6. 4491 9.2214
n+D(s)+ 7L i (s -6.2573 8.9472
n+ T+°*L i(s) -7.2502 10. 367
n+*He(s)+°He -10.738 15.354
n+*‘H#+°L i -15.735 22.499
n+*L i #+°*H# -37.125 53. 084
p+p+*He -16.319 23.335
p+D(s)+"He -16.678 23. 848
p+T+°*He -9.9745 14. 262
p+*‘H#+°*He -14.662 20. 965
pt+*He(s)+*H# -13. 647 19.514
D(s)+D(s)+°He -14. 007 20.029
D{(s)+ T+*He -9.618 13. 754
D(s)+°*He(s)+*H#% -32.0 45. 757
D(s)+*H#+*He(s) -11.544 16.507
T+ T+*He(s) -2. 468 3.529
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T+*He(s)+*H#

(continued)

-25.

865 36.983

REACTION "B e+ T

total branch T7(39)

compound nucleus '*B* A=12 Z=5

branch Q(MeV) Eth(NeV) remarks

1 n+ ''B (s) 9.5582 0 (8>

2 p+''Be -1. 1654 1.5554

3 D(s)+1'°B e 0.55478 0

4 ‘He(s)+*L i 2.9273 0

5 *He+ 'L i (s) 0.00081062 0

6 *He+°®L i(s) -5.3803 7. 1809

T n+ T+ *Be -1.6654 2.2227
v +'tB 12.928 0
*He(s)+°L i -13.5838 18.135
‘Hi+*B e -4. 4841 5.9848
‘Lig+*He -30. 42 40.601
*Hi#+ "B e -23. 261 31.046
*Li+7He -11. 492 15. 338
n+n+'!'°B (s) -1. 8959 2.5304
n+p+!°Be -1.6698 2.2286
n+ D(s)+ "B e (s) -6.2573 8.3514
n+*He(s)+*L i -17. 65 23.557
n+*H#+ "B e -23. 382 31.208
n+*He(s)+ "L i (s) 0.89452 0
n+4L i#4+"He -33.004 44. 049
n+*H#+°B e -33.938 45. 296
n+*He+°L i (s) -7.2494 9.6755
n+°L i +°He -11. 046 14.743
p+p+1°L i -22. 11 29.51
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(continued)
p+D(s)+°L i -19. 081 25. 467
p+T+*L i -16. 887 22.538
p+*He(s)+t*He -27.521 36.731
p+*H#+ "L i (s -21.738 29.013
p+*He(s)+"He -9.5263 12.714
p+5H#+°L i (s) -28. 867 38.528
p+°He+*He -9.8737 13.312
D(s)+D(s)+* L i -20.919 27.92
D(s)+ T+7L i (s -16.695 22.282
D(s)+*He(s)+"He -27.88 37.21
D(s)+*H#+°L i (s) -26. 764 35.721
D(s)+*He(s)+°He -6. 8554 9. 1497
D(s)+*H#+°*L i -32.308 43.121
D(s)+*He+°He -9.61819 12. 837
T+ T+*L i (s) -17.688 23.607
T+*He(s)+°He -21.176 28.263
T+ *H#+°L i -26.172 34.931
T+*He(s)t+°He -2. 4872 3.2929
T+*'L i¢t+°H# -47.562 63.48
r+*‘H#+°He -25. 864 34.519
r+*He(s)+*H#% -24. 849 33. 165
a +*H#+*H e (s) -4,3922 5.8621
REACTION '°B + T total branch 6(58)
compound nucleus '*C* A=13  Z-=6

branch Q(MeV) Eth(NeV) remarks

1 p+1!?B 6.3422 0

2 D(s)+ ''B(s) 5.1969 0

3 ‘He(s)+°B e(s) 13.228 0

4 *He + "B e -6. 3603 8.2761
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(continued)
p+*He(s)+*L i -3.6587 4.7607
t*He(s)+'°B e -0.53763 0.69957 not reported
y+10C(s) 23. 876 0
n+'*C (s) 18.929 0
‘H#+ °B -11. 255 14. 645
‘L i#+°L i -23.073 30.023
SH#+*B -29.71 38.659
*He +*B e 10. 669 0
*Li+°*L i -5.6247 7.319
*Be+'He -38.297 49,833
*L i (s)+ 7L 1 (s) -1.9917 2.5916
*Be+"He -17.483 22.15
n+n+''C 0.20785 0
n+ p +''B(s) 2.9723 0
n+ D(s)+'°B(s) -6. 2573 B.1421
n+ T+ °B -8.4364 10.978
n+*H e (s)+°B e (s) -7. 3497 9.5635
n+‘H#+*B -29. 831 38.817
n+t+*He(s)+"B e 11.563 0
n+ 4L i $+°L i -27.136 35.31
n+*H#+'B -42.1731 55.602
n+*He+"B e -8.2294 10.708
n+*L i +7L i (s) -7.6575 9.964
n+*Be+"He -40. 881 53. 195
nt+*He +°%Be -17. 037 22. 169
n+°*L i (s)+°*L i (s) -9.2419 12. 026
p+p+'Be -7.7514 10. 086
p+D(s)+'°B e -6.0312 7.8478
p+T+"B e(s) -6.586 8.5697
p+*He(s)+°L i -20.174 26. 25
p+*H#+*Be -11.07 14. 405
p+*'L i#+"He -37.006 48. 153
p+*H#+ "B e -29. 847 38.837



{(continued)
p+*He+"L i (s) -6.5851
p+*Li+"He -18.078
p+°*He+°*L 1(s) -11. 966
D(s)+ D(s)+°B e(s) -10.619
D(s)+ T +*B e -6.0268
D(s)+*He(s)+*L i -22.012
D(s)+*H#+ "B e -27. 744
D(s)t*He(s)+’L i (s) -3.4668
D(s)+*L i#+"He -37. 385
D(s)+°*H#+°B e -38. 299
D(s)+*He+°%L i(s) -11.611
D(s)+5%L i +°He -15. 407
T+ T+ 7'Be -18.668
T+*He(s)+7L i(s) -17.787
T+*'H#+°Be -32. 163
T+*He(s)+*L i (s) -4. 4597
T+*L i#+°He -30.662
T+*H%+°B e -55.439
T+°*He+°L i -11.019
r+*He(s)+"He -28.972
T +*H#+°L i (s) -27. 856
r+*'He(s)+*He -7.94738
r +*H#+*L i -33. 401
t+*He+%He -10.711
a+*H#+°L i -12.944
a+*'He(s)+"He 10.761
a +*L i4+*H# -34. 334
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44.

. 5687
23.
15.
13.
. 8421
28.
36.
.5111
48.
49.
15.
20.
24.
23.
41.
. 8031
39.
72.
14.
37.
36.
10.
43.
13.
186.

524
571
817

642
101

62

335
108
048
291
145
851

897
138
338
699
247
342
461
931
843

676
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REACTION '"'B + T total branch 4(67)

compound nucleus '*C* A=14  Z-=6

branch Q(¥eV) Eth(MeV) remarks

1 n+ 1%C (s) 12.422 0

2 p+'*B -0.23342 0.297317

3 ‘He(s)+'°B e 8.586 0

4 a+*He(s)+° He 1.1758 0
y +14C 20.598 0
D(s)+'*B -2.8874 3.6784
*He(s)+''Be -11. 487 14.634
‘Hs#+'°B(s) -14.273 18.183
‘L i+ 'L i -35.332 45. 011
SH#+°B . -22.588 28.776
*He+*"Be(s) 0.88021 0
L i +°L i -13.016 16.582
*Be+*He -50.892 64.834
*He +*B e 1.0839 0
*L i(s)+*L i ' -11. 413 14.54
*Be+®He -26. 354 33.574
"He +"'B e -18.261 23.263
TLi(s)+ "L i (s) -6. 1957 7.893
n+n+1'2C (s) 7.4752 0
n+p+1*B -5.112 6.5124
n+ D(s)+ "B {(s) -6.2573 7.9715
n+ T+ '°B(s) -11. 454 14.592
n+*He(s)+'°B e -11.992 15.277
n+‘H#+°B -22.709 28.931
nt+*He(s)+°B e (s) 1. 7739 0
n+ 4L i #+°L i -34.5217 43.986
n+*H%+*B -41. 164, 52. 441
n+*He +*Be -0.78519 1.0003
n+*L i +*L i -17.079 21.758



9 v o9 v 9w v W 9w w ©w w©w =2 B S 2
© + 4+ + 4+
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*B
*H
L
*B

P
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e +*He
e+’'Be
i (s)+ 7L i (s)
e +"He
+1%2B e

D(s)+''B e

T

+19B e

'H e (s)+'*L i
‘Hi#+°B e (s)
‘*He(s)+*°L i

‘L

i#+*He

SH&#+*B e
*He +?*L i
*Li+*He
*He +7L i (s)

'L

D (s)+
D(s)+ T+°B e (s
D(s)+
D(s)+*H#+*B e

D(s)+*He(s)+*L i
D (s)+
D(s)+*H$+"B e
D(s)+
D (sj+—5L i+"He

D(s)+°*He+°L i (s)

T

e T e e R B
+ o+ + + + o+

+

T

i(s)y+"He
D(s)+1!'°B e

*He(s)+**L i

‘Li#g+*He

*He +7L i (s

+*B e

+*He(s)+3*L i
‘H4+7'B e
‘He(s)+TL | {s)

‘L

it+"He

SH#+°*B e
*He +°L i (s)

*L

i +*H e

(continued)
-49. 751
-17. 814
-13. 446
-28.937
-16. 037
-16. 981
-11. 228
-32.432
-20. 859
-11. 05
-49.601
-22.403
-16. 007
-26. 949
-16. 17
-23. 867
-15.261
-15. 816
-29.403
-20.3
-12. 888
-46. 236
-39.077
-15. 815
-27.308
-21.196
-11.224
-27.209
-32.941

-8.6637
-42.562
-43. 496
-16. 808
-20.604

63.
22.
17.
36.
20.
21.
14.
41.
26.
14.
63.
28.
20.
34.
20.
30.
19.
20.
317.
25.
16.
58.
49.
20.
34.
27.
14.
34.
41.
1.
54.
55.
21.
26.

381
695
129
865
431
633
304
317
573
077
19

54

392
332

405
441
148
453
361
419
902
782
147
789
003
298
663
965
037
222
412
412
249



+ o+ 4+ + + 4+ o+ o+
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(continued)

*He(s)+*He -37. 843
‘H#+"L i(s) -32.06

‘He(s)+'He -19. 848
*H#+°*L i (s) -39. 189
SHe +*He -20. 296
‘H#+°*L 1 (s) -18.733
SH#+°L i -24.271
He +*He -1.587

48.
40.
25.
49.
25.
23.
30.
.0218

21

843
286
925
356
364
928
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Table 5 *He-induced Fusion Reaction

REACTION *H e +*H e total branch 9(1)

compound nucleus *B e* A=6 Z=4

branch Q(MeY) Eth{deV) remarks

1 v +°%B e 11. 489 0 (8,9

2 n+ 5B e -11.909 23.817 (9

3 p+°%L i 10. 394 0

4 D(s)+*L i¢# -8.3932 16. 786

5 p+p+*He((s) 12. 86 0 (4,5,7.8.9)

B p+D{(s)+?*H e (s) -5.4935 10.987

7 2 p+ 2DC(s) -10.987 21.974
3Sp+T -6.955 13.909 unsuccessful
T+ 3L i - X - n. o.
n+p+*Li¢# -10.618 21.236

. This can not be calculated due to uncertainty of AN of *Li.

REACTION *He +*H e total branch 7(7)

compound nucleus "B e* A=T Z=4

branch Q(MeV) Eth(NeV) remarks
1 vy + "B e 1.5875 0 (4,7.8,9)
2 n+°*B e -§.0891 15.938 (9)
3 p +°L i (s) -4.0184 7.0463
4 D(s)+°L i -7.4596 13.081
5 n+p +°5L i -9.6842 16.981
6 p+D(s)+*‘H e (s) -5.4935 9.633
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(continued)
7 n+2p+*He((s) -7.7182 13.534
T+*L i#% -22.714 39.829
‘n+n+°*Be -32. 487 56.966
n+ D(s)+*L i# -28.971 50. 801
n+*He(s)+*H e (s) -20.578 36.083
p+p+°*He -8.6118 15.101
p+T+°*He(s) -19.814 34.744
D(s)+ D(s)+*H e (s) -23.847 41.816
REACTION L i +*H e total branch 11(16)
compound nucleus °B* Z=5
branch Q(MeV) Eth{¥eV) remarks
1 v+ 'B 16.601 0
2 n+*B -1.9748 2.9649
3 p+*Be 16. 786 0 (5, 7.8
4 D(s)+ "B e 0.1124 0 (7.8)
5 T+ ®*B e -4.307 6.4665
6 ‘He(s)+*®L i 14.912 0
T p+*‘He(s)+*He(s) 16.878 0 (5)
8 T+*He(s)+*H e(s) -15.796 23.716
9 a+p+*He(s) 16. 878 0
10 3Sp+He -10. 442 15.663
11 *He +*L i - X - n. o.
‘H$¢+*B e -30.523 45. 828
‘Lif#+*He -7.4931 11.25
n+n+ "B -14.996 22.515
1122 3.1712

n+ p+"Be -2.



n+D(s)+°B e
n+ T+°*Be
n+*He(s)+°L i
n+*He(s)+*L i#%
p+p+7Li(s)
p+D(s)+°L i (s)
p+T+°*®L i
p+*He(s)+*He
p+*H#+*L i #
D(s)+ D(s)+°L i
D(s)+ T+*L i ¥
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(continued)
-10.564
-27. 704

-5.6658
-6.5994
-0. 46794
-5.4935
-4.902
-4.5934
-29.232
-8.9347
-24.189

D(s)+*He(s)+*H e (s) -1.4751

15. 861
41.586
8.5066
.9083
L70257
. 248
. 3599
. 8966
43. 889
13. 415
36.317
2.2148

gh 3] o O @O

% : This can not be calculated due to uncertainty of AW of *Li.
REACTION L i +°*H e total branch [7(16)
compound nucleus '°B* A=10 Z=5

branch Q(¥e¥) Eth(NeV) renarks

1 vy +'°B(s) 17. 187 0

2 n+ *B 9.351 0 (8)

3 p+°®B e (s) 11.201 0 (8)

4 D(s>+*®B e 11.761 0 (8

5 T+ "B e -0.88049 1.259 (17.8)

6 ‘He(s)+°*L i (s) 13.328 0 (8)

T ‘L i%¥+°*He -12. 874% 18. 409

8 n+p+*Be 9.536 0 (4,5,7)

9 n+*He(s)+°*L i (s) -7.2502 10. 367

10 p+D(s)+7L 1(s) -5.4935 7.8551

11 p+T+°Li(s) -6. 4864 9.2748

12 p+iHe(s)+ He -9. 9745 14. 262

13 p+*He(s)+*He 8.7342 0
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(continued)

14 D(s)+ T+°*L i ' -9.9276 14. 195

15 D(s)+ He(s)+ He -9.619 13.754

16 D(s)+*H e (s)+*He(s) 11.852 0

17 T+*He(s)+*He(s) -2.468 3.529
‘H#+°B e -14. 376 20. 556
*Hi+°B e -37. 652 53. 838
sHe +°L i 6. 7681 0
n+n+°*B -9. 2249 13. 191
n+D(s)+ "B e -7.1378 10. 206
n+T+°Be -11.557 16.525
n+*H#+%B e -37. 713 54.011
n+*He(s)+*L i 7.6618 0
n+°L i #+°He -14. 743 21.081
p+p+>2Li -5.6853 8.1293
p+*‘H#+5L i -14. 971 21. 407
p+*L i#+°H# -36. 361 51,992
D(s)+ D(s)+°L i(s) -10.519 15. 041
D(s)+*H#+*L i# -34.258 48.984
T+ T+4L {4 - -25.182 36. 007
r+°*He(s)+*‘H# -25. 865 36.983

¥ : The value in F.Ajzenberg-Selove¢®’ is -9.980 MeV. Their estirated

AM value of *Li would be then different from the one show¥n in

Appendix B.
REACTION ®*B e + *H e total branch 16(39)
compound nucleus '*C* A=12 1Z=6
branch Q{MeV) Eth(MeV) remarks
1 v +12C (s) 26.2749 0
2 n+ 'C 7.5575 0 (6, 8)
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p+''B(s)
D(s)+'°B (s

T +°B
‘He(s)+*Be
*He+7'Be

SL i +7L i (s)
*He +°*B e

SL i (s)+°*L i (s)
n+n+1!°C
n+*He(s)+"'Be
p+p+'!°Be

JAERI-M

92—208

{(continued)

10.
I.
-1.

0.
-0.

p+*He(s)+'L i (s) 1.

t+*‘He(s)+®*He

-2.

a+*He(s)+*H e (s) 19.

‘tH%#+*B
‘L i#+°L i
5H#+TB

*Be+"He

n+ p + '°B(s)

n+ D(s)+°B
n+T+*'B
n+*He(s)+*'Be
n+*H#+ "B

n+*L i#+7L i {s)
nt+*He+*Be
n+°*L i +°L i(s)
n+*B e+ °*He
D(s)+*B e (s)
T+*Be
*He(s)+" L i
‘*H&#+'B e

‘L i#+"He
*H#+°B e

+ o+ o+ o+ o+ o+

T T w o v v

-22.
-19.
-35.
-33.
-1.
7.
-19.
-1.
-35.
-21.
-11.
-1.
-33.
-5,
-0.
-16.
-22.
-32.
-33.

322
0924
0867

.912

. 87968
. 30778
. 6873
. 8922
. 5654

01403
90604
6583
4672
004

481
786
381
531
1322
344
663
6654
502
819
556
558
085
4935
90165
887
619
24
174

0 (8

0
1. 4504

0
1.1741
0.41078

12.929

2.5254
T.428

0
1.2093

0
3.2929

0

30.005
26.408
47.222
44.753
1.5111
9.8017
26.243
2.2227
47. 384
29.121
15.424
10. 087
44. 157
7.332
1.2034
22.538
30.188
43.03
44.276
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(continued)
p+*He+°L i (s) -6. 4856 8.6561
p+°%Li+°%He -10.282 13.723
D(s)+ D(s)+*B e -4.9344 6.5857
D(s)+ T+"'Be -17.5735 23. 457
D(s)4*H e (s)4+7L i (s) -16.695 22.282
D(s)+*H#+°B e -31.071 41. 469
D(s)+*H e (s)+®L i (s) ~-3.3673 4.4942
D(s)+*L i#+°He -29.569 39. 465
D(s)+*H#+°B e -54. 347 72.535
D(s)+*He+*L i -9.9268 13. 249
T+T+%Be -21.995 29. 356
T+°He(s)+° L i(s) -17.688 23.607
T+*H#+*B e -438. 211 64. 345
T+*He(s)+*L i -2. 7758 3.7048
T+'L i¥+°He -25.181 33.608
z +n+*Be -1.6654 2.2221
t+*He(s)+°*He -21. 176 28.263
t+*H&#+°L i -26.172 34.931
T +4L i #+°H#E -47.562 63.48
a +*H#+*'L i# -27.106 36. 177
REACTION '°B +*H e total branch 12(52)
compound nucleus '*N* Z=1

branch Q(MeV) Eth(NeV) remarks

1 v +'*N 21.637 0

2 n+'*N 1.5726 0

3 p +'2C(s) 19.693 0

4 D(s)+"'C 3.1962 0

5 T +1°C -3. 6695 4.7748

6 ‘He(s)+'B 12. 141 0



10
11
12
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*He +'B
*Li(s)+'Be
n+p +1''C
p+p+''B{s)
p+*‘He(s)+*Be

a+*He(s)+*L i

‘H#+°C

‘L i#+°B e (s)
*H#+*C

*He +*B
*Li+*Be
*Be+°®L i
*Be+'L i(s)
n+n+ ''N

n+ D(s)+1'°C

n+ T+ *C

n+*He(s)+°B
n+*H#+*C
nt*He(s)+*B
n+*'L i#+*'Be
n+t+*He+"B
n+5L i +"Be
n+°*Be+"L i (s)
n+*L i(s)+°Be
D(s)+'°B(s)
T+°B
*He(s)+°B e (s)
‘H#+*B

‘L i#+*L i
*H#+ B

*He +"Be
*Li+7"L i (s)
*Be+'He

o T v v v v v v o
+ o4+ + 4+ o+ o+ o+ o+t

(continuved)

-18. 48
-2.8722
0.9716
3.736
12. 326
10. 452

-27. 771
-9. 4856
-41.903
-7.3282
10. 36
-27.663
-5.2987
14,071
-9.9268
-24. 952
-8. 4384
-42.024
-6. 4345
-11. 151
-20. 349
-8.538
-29. 696
~13.549
-5. 4935
-7.6726
-6.5859
-29. 087
-26. 372
-41. 967
-7. 4656
-6. 8937
-40. 117

24. 047
3.7373

(=T = T = B -

36.136
12. 343
54.525
9.5355

.996
. 196
. 309

917
. 468
.978
. 683
. 3726
.51

. 479

L1

. 641

.63

. 1483
. 9837
.5697
317.
34.
54.
. 1144
. 9702
52.

823
316
608

201

(6)
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(continued)

p+*He+*Be -16.273 21. 175
p+°¢L i(s)+°L i(s) -8.4781 11. 032
D(s)+ D(s)+*'B -11. 705 15.231
D(s)+ T+ *B -24. 024 31.26
D(s)+*He(s)+*Be -6.0268 7.8421
D(s)+*H#+ "B -39. 864 51. 871
D(s)+*He(s)+"'Be -4. 3473 5.6568
D(s)+*L i #+7L i (s) -26.181 34.066
D(s)+*He +*B e -15. 4918 20.712
D(s)+ %L i +°%L i (s> -11.918 15.51
D(s)+°*Be+°He -37. 446 48. 725
T+T+7'B -30. 788 40. 061
T+*He(s)+"Be -18.668 24.291
T+*He(s)+°B e -8. 7667 11.407
T+*L i #+°L i (s) -27.173 35.358
T+*He+*Be -33.058 43.015
T+°%L i +°%L i -11.328 14. 74
t +*He(s)+"L i (s> -17.787 23. 145
z +‘H#+°Be -32.163 41. 851
z +*'He(s)+®L i (s) -4.4597 5.8031
r +*L i #+*He -30.662 39. 897
z+°*H#+°Be -55.439 72.138
t+*He +°L i -11.019 14.338
a +*H#+°*B e -34.983 45.52
a +*L i¥+*He -11.953 15.553

REACTION !''B +*H e total branch 11(67)

compound nucleus '*N* A=14 Z=7
branch Q(NeV) Eth(¥eV) remarks
y +'*N(s) 20. 7386 0
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(continued)
n+ 1°N 10. 182 0 (6)
p +1°C(s) 13. 185 0
D(s)+'2C (s) 10. 463 0
T+11¢C -2. 0007 2.5488
‘He(s)+'°B(s) 9.1236 0
*He +'B -16.913 21.547
‘L i(s)+*Be 4.572 0
L i(s)+"Be -7.0762 9.0147
n+ p +12C(s) 8.2389 0
a+*He(s)+*L i(s)  4.6639 0
‘Hi+1°C -17. 942 22.858
‘Lig#+'°Be -14.128 17.998
sSHE#+°C -39. 104 49. 817
"He+*B -0.20648 0.26305
SLi+°Be(s) 0.57162 0
*Be+°L i -35. 055 44.658
*Be+"'L i -15. 172 20. 027
"He + "B -30. 381 38. 704
n+n+ 2N -9. 8815 12.589
n+ D(s)+1!C -8.258 10.52
n+ T +1°C -15. 124 19. 267
n+3He(s)+'°B(s)  -11.454 14.592
n+tHE+°C -39. 225 49.971
n+*'He(s)+°B 0.68723 0
n+4L i 4+°B e (s) -20. 94 26. 676
n+SH#+*C -53. 357 67.974
n+°*He +°'B -18. 782 23.928
n+*L i +*Be -1.0938 1.3934
n+*Be+*L i -39. 117 49.834
n+*He+7"B -29. 934 38. 135
n+°*L i (s)+'Be -14. 326 18. 251
n+Be+7Li(s) -17.753 29.616
" p+p+1°B -4. 3482 5.5395
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(continuved)
p+D(s)+*'B{(s) -5.4935
p+T+1'B(s) -10.69
p+*He(s)+'!*B e -11.228
p+*‘H#+*B : -21.946
p+*'He(s)+°B e (s) 2.53117
p+*L i #+°L i -33.764
p+*H#+*'B -40. 4
p+*He+*Be -0.021441
p+°*Li+*Li -16. 315
p+*Be+*He -48.988
p+°*He+"Be -17. 051
p+°*L i(s)+7L i(s) -12.682
p+°®Be+"He -28.174
D(s)+ D(s)+'°B(s) -14.723
D(s)+ T+"*B -16.902
D(s)t*H e (s)+°B e (s) -15.816
D(s)+ ‘Hé+'B -38. 297
D(s)+*He(s)+*Be 3.0968
D(s)+*L i#+°*L i -35.602
D(s)+*H#+ "B -51. 197
D(s)+°*He+'Be -16.695
D(s)+°L i+7L i(s) -16.123
D(s)+*Be+"He -49. 347
D(s)+*He +*B e -25.503
D(s>t*L i (s)t°L i (s) -17.708
T+ T+*B -29.221
T+*He(s)+*B e -11.224
T+*H#+7B -45. 061
T+*‘He(s)+"Be -9.5442
T+*L i#+7L i (s) -31.377
T+*He +*Be -21.115
T+*L i +°L i (s) -17. 116
T+*Be+°®*He -42.643
T +*He(s)+*L i -27.209

6.
13.
14.
27.

43.
51.

0.
20.
62.
21.
16.
35.
18.
21.
20.
48.

45.
65.
21.
20.
62.
32.
22.
37.
14.
27.
12.
39.
26.
21.
54.
34.

8985
619
304
958

013
468 -
027315
785
408
722
156
842
757
533
148
788

355
222
268
54

8§65
489
558
226
298
405
159
973
899
805
325
663
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(continued)
“H#+'Be -32. 941
‘He(s)+7L i(s) -8.6637
‘L i¢+"He -42.562
*He#+°B e -43. 496
*He+°L i(s) -16.808
5L i+°*He -20. 604
‘H%+°B e -23.04
‘Li#+°He - -21.538
SH#+°B e -46. 316
SHe +5L i -1. 8956

- 41.
11.
54.
55.
21.
26.
29.
27.
59.
. 4149

965
037
222
412
412
249
351
438
004
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Table & *He-induced Fusion Reaction

REACTION *He +*H e total branch 6(9)

compound nucleus *B e* A=8 Z=4

branch Q(MeV)  Eth(MeV) remarks

1 7 +'Be 0. 09189 0.18378

2 n+’B e -18.99 37.98

3 p+7L i (s) ~17. 346 34.692

4 D(s)+*L i (s) -22.372 44. 743

5 n+p+°L i (s ~24.596 49. 192

6 n+*H e(s)+*He(s) -20.578 41.156

7 p+p+*He -27.321 54.641

8 p+T+*He((s) -19.814 39.628

9 D(s)+ D(s)+*H e (s) -23.847 47.693
T+3%L i -21.78 43.56
*He(s)+*He -21.471 42.943
‘*H#+1L i# -46. 11 92.22
n+n+*B e -29.667 59. 334
n+ D(s)+*L i -28. 037 56.075
n+ T+*L it# -43.291 86.583
p+D(s)+°*He -26. 965 53.93
p+*He(s)+*H# -43. 211 86.421
D(s)+ T+ *H e (s) -38.167 76.334
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REACTION *L i +*H e

total branch 9(25)

compound nucleus '°B* A=10 Z=5
branch Q(NeV) Eth(NeV) remarks
1 r +'°B(s) 4.4597 (4,7
2 n+ *B -3.9766 6.6228
3 p+°Be(s) -2.1262 3.541
4 D(s)+ *B e -1.567 2.6098
5 T+ 7B e -14.208 23.662
6 SHe(s)+ 7L i (s) -13.328 22.196
7 n+*He(s)+°L i -5.6658 9.4359
8 p+*'He(s)+*He -4.5934 7.65
9 D(s)t*H e (s)+*H e (s) -1.4751 2. 4567
‘H#+°*B e -27.1703 46. 138
‘Lig+cHe -26.202 43.637
*H#+*B e -50.979 84.902
*He +°L i -6.5595 10.924
n+n+*B -22.553 37.559
n+ p+*Be -3.7916 6.3146
n+ D(s)+ "B e -20. 465 34.084
n+ T+°Be -24. 885 41.444
n+*He(s)+*L i(s) -20.578 34.271
n+*H#+°B e -51.101 85.105
n+4*L i¥+*He -28.071 46. 75
p+p+°*L i , -19.013 31.665
p+D(s)+7L i (s) -18.821 31.345
p+T+°L i(s) -19.814 32.999
p+*He(s)+°*He -23.302 38.808
p+*‘H#+°*L i -28.299 47.129
p+*L i#+°%H# -49. 689 82.1752
D(s)+ D(s)Y+*L i (s) -23.847 39.715
D(s)+T+*"L i -23. 255 38.173
D(s)+*He(s)+*He -22.847 38.216
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(continued)
D(s)+*H#+4L i#  -4T.585
T+n+°Be -24. 885
T+T+*L i#% -38.509
T+*He(s)+*He(s) -15.786
t+*He(s)+*‘Hzs -39.192

79. 25
41. 444
64.134
26. 306
65.271

REACTION "L i +*H e

total branch 9(32)

compound nucleus '!'B* A=11 Z=5
branch Q(MeVD Eth(NeV) remarks
l ¥y +''B(s) 8.6637 0 (4,7
2 n+ '°B (s) -2.7904 4.3824 (4,7.8.9)
3 p+'!°Be -2.5643 4.0272
4 D(s)+°*B e (s) -7.1518 11.232
5 T+:Be -2.5599 4.0203
6 SHe +°L i(s) -8. 1439 12.79
7 *Li+°He -11. 941 18.753
8 n+*He(s)+*L i(s) -7.2502 11.386
9 T+*He(s)+*He(s) -2.468 3.876
*Hed(s)+*'L i -18. 545 29.125
‘H$+ "B e -24.2717 38.127
‘Li#+7He -33.898 53.237
*H#¢+*B e -34.832 54.704
n+n+*B -11.221 17.632
n+p+°Be(s) -9, 3764 14. 726
n+ D(s)+°*B e -8.8172 13. 847
n+ T+7Be -21.458 33.7
n+*He(s)+7L i(s) -20.578 32.317
n+*H#+°*B e -34.6854 54. 895
n+*L i#+°*He -33. 452 52.536
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nt+*H#+*B e
n+*He+°L i
+p+°Li
+D(s)+*L i
+ T+ 7L i (s)
+*He(s)+"He
+4+H#+°*L i (s)
+*He(s)+*He

+ O H#+°L i
+*He+%He

(s)+ D(s)+ 7L i (s)
(s)+ T+°L i (s)
(s)+*He(s)+° He
(s)+*H#+*L i
(s)+*He(s)+°He
(s)+ ‘L i #+°H#

+ T +°%L i
+*He(s)+°*He
+*H#+*L i#
+*He(s)+°*H#
+9H#+*H e (s)

- - = O 0D Y U9y g9 v w v W U T T O

~

o

(continued)
-58. 23
-13. 81
-22.2
-24.039
-19. 814
-30.999
-29.883

-9.9745
-35. 427
-12. 1737
-23. 847
-24. 84
-28.328
-33.324

-9.619
-54. 714
-24. 248
-23. 94
-48.578
-46. 321
-25. 865

91.
21.
34.
31.
31.
48.
46.
15.
55.
20.
37.
39.
44.
52.
15.
85.
38.
31.
76.
72.
40.

4439
688
865
752
118
683
931
665
638
004
451
011
489
335
107
928
082
597
292
747
62

REACTION °B

e ++*He total branch 11(55)

compound nucleus '*C* A=13 Z=6
branch Q(MeV) - Eth(¥eV) remarks
1 v +'*C (s) 10.648
2 n+ *2C (s) 5.7013 (4,5,7.8.9)
3 p+'%2B -6. 8859 9.9442
4 D(s)+ '"'B(s) -8.0312 11.598
5 T+ '°B (s) -13.228 19.103
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(continued)
*He(s)+'°B e -13. 766
SHe+*Be -2.5591
*Li+°*L i -18. 8538
n+n+''C -13.02
n+t‘He(s)+*Be -1.6654
a +*‘He(s)+°He -2. 4672
‘H#+°B -24. 483
‘L i#+°L i -36. 301
SH#+*'B -42.938
*Be+*He -51.525
*He +'B e - -19.588
*L i (s)+ "L i (s) -15.22
*Be+"He -30. 711
n+p +''B(s) -10. 256
n+ D (s)+'"B(s) -19. 485
n+ T+ °B -21. 664
n+3He(s)+°Be(s) -20.578
n+*‘H&#+*B -43. 059
n+4L i #+°L i -40. 364
n+*H#+ "B -55. 959
n+*He+"Be -21. 457
n+*L i +7L i (s) -20. 886
n+*Be+"He -54.109
n+°He +°Be -30. 265
n+°*L i (s)+°L i{(s) -22. 47
p+p+!'Be -20.979
p+D(s)+'°"Be -19. 259
p+T+°Be(s) -19.814
p+*He(s)+* L i -33.402
p+*H#+*B e -24. 298
p+*He(s)+*L i -16. 887
p+*L i#+*He -50. 234
p+*H#+ "B e -43. 075

JAERT-M 92208

19.
. 6957
27.
18.
. 4051 P
. 563

35.
52.
62.
74.
28.
21.
44.
14.
28.
31.
29.
62.
58.
80.
30.
30.
78.
43.
32.
30.
27.
28.
48.
35.
24.
72.
62.

879

226
803 (6)

357
424
008
409
288
579
351
811
138
286
17
183
291
812
987
162
14

707
45

297
813
614
236
09

3817
545
206
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(continued)
p+*He+"L i (s) -19. 813 28.613
p+*Li+"He -31.306 45.211
p+°%He+*L i(s) -25.194 36.384
D(s)+ D(s)+°B e (s) -23.847 34.438
D(s)+ T+'Be -19. 255 27. 807
D(s)+*He(s)+*L i -35.24 50.891
D(s)+*'H#+ "B e -40.972 59. 169
D(s)t*He (s)+'L i (s) -16.695 24.11
D(s)+*L i#+"He -50.593 73.063
D(s)+*H#+°*Be -51.527 T4. 412
D(s)+*He+°*L i (s) -24.839 35.871
D(s)+°%L i +°*He -28.636 41.353
T+T+'Be -31.896 46.062
T+%He(s)+7L i(s) -31.015 44.79
T+*H#+°B e -45. 391 65.551
T+4*He(s)+*L i (s) -17.688 25.544
T+*L i#+°*He -43. 89 63.382
T+°*H#+°Be -68. 667 99. 165
T+°He+5L i -24. 247 35.016
T+ p+°Li ' -33.402 48.236
t +D(s)+°*L i -35. 24 50. 891
r +*He(s)+ "He -42. 2 60.942
r + H#+°L i (s) -41.084 59.331
r+*He(s)+*He -21.176 30.581
T+ H#+°L i -46.629 67.338
z+*He+"He -23.939 34.571
a +*H#+*L i -26.172 37.796
a +*L i%¥+°*H# -47.562 68. 686
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REACTION !'°B +*H e total branch 9(89)

coompound nucleus '*N* A=14  Z=7

branch Q(MeV) Eth(¥eY) remarks
1 n+'*N 1. 0588 0 (7
2 p+'tC(s) 4.0616 0
3 D(s)+'*C(s) 1.3399 0
4 T+ 11 C -11.124 15.571
5 *He (s)+!'B(s) -9.1236 12. 771
6 L i +°B e (s) -8.552 11.971
T ‘L i(s)+°'Be -4.5516 6.3711
8 "Li(s)+"Be -16. 2 22. 676
9 a+*'He(s)+°L i (s) -4.4597 6.2425
7 + "N (s) 11.612 0
‘HE+'°C -217. 066 37.885
‘L i#+'°Be -23.251 32.546
SHE+°C -48.228 67.506
‘He+°B -9.3301 13. 06
*Be+°L i -44.178 61.838
*He +°*B -26. 037 36. 445
*Be +*L i -24. 844 34. 775
"He + 7B -39. 504 55. 296
ntn+ 1N ~19. 005 26. 602
n+ p +1*:C(s) -0. 8847 1.2384
n+ D(s)+'1C -17. 382 24. 33
n+ T +1°C -24. 241 33. 94
n+3*He(s)+ !B (s) -20.578 28. 804
n+*‘H#+°C -48. 349 67.676
n++*He(s)+°B -8. 4364 11.809
n+*L i #+°*B e (s) -30.063 42.081
n+*H#+°C -62. 481 87. 457
n+°*He+*B -27. 908 39. 061
n+*L i +°Be -10. 217 14.302
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(continued)
n+*Be+?*L i -48. 241
n+*He+'B -39.058
n+°L i(s)+"Be -23. 45
n+*Be+ "L i(s) -26. 876
p+p+!'*B -13. 472
p+D(s)+ ' B(s) -14.817
p+ T+ 1!"B(s) -19.814
p+*He(s)+'°Be -20. 352
p+*‘H#+ "B -31.069
p+*‘He(s)+°Be(s) ~-6.588
p+*L i#+°L i -42. 8817
p+*H#*+*'B -49.524
p+°*He+"'Be -9. 1451
p+*L i+°*'Li -25.439
p+*Be+?*He -58. 111
p+*He+"Be -26.174
p+°%L i(s)+7L i (s) -21.806
pt+®Be+T"He -37. 297
D(s)+ D(s)+ '*°B(s) -23. 841
D(s)+ T+ °B ‘ -26. 026
D(s)t*H e (s)+*B e (s) -24.939
D(s)+*‘H#+*B -47. 42
D(s)+*He(s)+*'Be -6.0268
D(s)+*L i #+°*L i -44. 726
D(s)+%H#+ "B -60. 32
D(s)+*He+ "B e -25. 819
D(s)+°*L i +7L i (s) -25.247
D(s)+*Be+"He -58. 47
D(s)+*He +°Be -34.626
D(s)tSL i (s)+®L i (s) -26.831
T+ T+*B -38. 344
T+*He(s)+*B e -20. 347
T+*H#+'B -54. 184
T+*He(s)+'Be -18.668

67.
54,
32.
37.
18.
20.
27.
28.
43.
. 2186
60.
69.
12.
35.
81.
36.
30.
52.
33.
36.
34.
66.
. 4359
62.
84.
36.
35.
81.
48.
37.
53.
28.
75.
26.

525
671
824
62

857
46

735
487
489

031
32

801
608
341
837
522
207
379
429
308
376

604
433
14

339
843
468
5337
672
481
844
13
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(continued)
T+*L i#+7L i (s) -40.501 56.691
T+*He+*Be ' -30.238 42. 326
T+°®*Li+°*L i(s) -26.24 36.729
T+*Be+ He -51. 767 72. 46
r+*He(s)+*L i -36. 332 50.856
t+*‘H#+"Be -42.064 58.879
t +*He(s)+ 7L i (s) -17.787 24.898
r+4L i#+"He -51. 686 72. 347
t+*H#+°B e -52.62 73.654
r+%He+*L i (s) -25.931 36.297
+°%L i t+t°*He -29.728 41.611
a +*H&+°B e -32.163 45.02
a+*L i#+°He ~30.662 42.918
a+*H#+°Be -55.439 77.601
a +°*He+°*L i -11.019 15. 424
REACTION !''"B +*H e total branch 8(82)
compound nucleus 'SN* A=15 Z2=7
branch Q(MeV) Eth(MeV) remarks
1 7 + "N (s) 10.991
2 n+'*N (s) 0.15811 (7.9)
3 p +1*C 0.78398 (7.9
4 D(s)+ '*C (s) -5. 1679 7.0468
5 T +'2C(s) -3. 857 5.2593
6 *He(s)+'*B -17.208 23. 464
7 L i(s)+*Be -8. 7556 11.939
8 a +*He(s)+7Li(s) -8.6637 11.814
‘H#+1''C -25.397 34.631
‘L it+''Be -34.201 46. 635
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(continued)
*H#+1°C -38. 399 52. 358
SHe +!°B(s) ~12. 348 16. 837
SLi+'°Be -13.194 17.991
SBe +'°L i -56. 437 76.956
*He +°*B -18.915 25.792
*L i (s)+°B e (s) -14.34 19.554
*Be+"°L i -32.235 43.955
"THe +*B -37.937 51.73
TLi(s)+*'Be -8.7556 11.939
"Be+*L i -25.621 34.936
'B+*He -48. 375 65.963
n+n+*'*N ' -10.385 14. 175
n+tp+'*C(s) -7.3925 10.08
n+ D (s)Y+ '*C (s) -10.114 13. 791
n+ T+1'C -22.578 30. 787
n+*He(s)+''B(s) -20.578 28.059
n+*‘H#+1°C -38.52 52.525
n+*He(s)+'°B(s) -11. 454 15.618
n+*L i#+'°Be -34.705 47. 323
n+*H#+°C -59.682 81.38
n+°He +°B -20. 784 28. 341
n+ 5L i +°B e (s) -20.006 27.28
n+*Be+°L i -55.632 75.858
n+°*He +*B -37.491 51.122
n+°*L i(s)+°'Be -16.006 21.825
nt*Be+°Li -36. 298 49. 494
n+ "He +"B -50. 958 69. 485
n+ 'L i(s)+7Be -27.654 37.708
p+p+1''B -20. 047 27. 336
p+D(s)+'*B -22.701 30.955
p+T+"'"B(s) -19.814 27.018
p+*He(s)+''Be -31.301 42. 682
p+*H#+'°B (s) -34. 087 46. 48
p+*He(s)+'°B e -11.228 15.31
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(continued)
p+*L i#+'°L i -55. 146 75.195
p+°*H#+°B -42. 402 57.818
p+*He+"*Be(s) -18.934 25.817
p+°%L i+°*L i -32.83 44.766
p+*Be+°*He -70.706 96.412
p+*He+*Be -18.73 25. 54
p+°Lif(s)+*L i -31.227 42.58
p+%Be+*He -46. 168 62.953
p+'He+"Be -38.075 51.917
p+7L i(s)+7L i (s) ~-26.01 35. 466
D(s)+D(s)+'"B(s) -23.847 32.5117
D(s)+ T +'"B(s) -29. 044 39.603
D(s)+*He(s)+!°Be -29.581 40. 336
D(s)+*H#+°B -40. 299 54.95
D(s)t*H e (s)+*B e (s) -15.816 21.566
D(s)+*L i #+°L i -52. 1117 71.065
D(s)+°*H#+*B -58. 753 80.114
D(s)+°*He +*Be -18.375 25.055
D(s)+°*L i +°*L i -34. 668 47.273
D(s)+*Be+*He -67. 341 91.824
D(s)+*He+ "B e -35. 404 48.276
D(s)+¢L i (s)+7L i (s) -31.035 42. 319
D(s)+°*Be+7’He -46.527 63. 442
T+T+°B -31.2238 42.574
T+*He(s)+°Be(s) -30.136 41.092
T+*‘H#+'B -52.617 T1. 747
T+*He(s)+*Be -11.224 15.304
T+*L i#+°*L i -49.922 68.072
T+*H#+ "B -65.517 89.337
T+*He+"Be -31.016 42.292
T+*L i+7L i (s) -30. 444 41.512
T+*Be+'He -63.667 86.814
T+*He+°*Be -39. 823 54.302
T+°¢L i(s)+°*L i (s) -32.028 43.673



Q R R
+ o+ + o+ + o+ o+

Q

*He(s)+°L i
‘He&+*B e
‘He(s)+*L i
‘Lit+*He
*H#+ "B e
*He+7L i (s)
*Li+"He
‘He+"*L i(s)
‘H#+ "B e
‘Li#+"He
*H#¢+°B e
*He +°L i (s)
+%L i +*He

JAERI-M 92—-208

(continued)
-43.724
-34.62
-27.209
-60.556
-53.397
-30.135
-41.628
-35.516
-32.941
-42.562
-43. 496
-16. 808
-20.604

59,
47.
37.
82.
72.
41.
56.
48.
44,
58.
59.
22.
28.

207
101
573
81

091
763
429
911
036
31

918
095
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Table 7 ®Li-induced Fusion Reaction

REACTION °*L i +°L i

total branch 18(37)

compound nucleus '*C* A=12 1Z-=6
branch Q(MeV) Eth(NeV) remarks
1 y +12C(s) 28.171 0
2 n+ '!'C 9. 4497 0 (5.7
3 p +''B(s) 12.214 0 (5.7)
4 D(s)+ '°B(s) 2.9846 0 (5.7
5 T+°B 0.80548 0 (5)
6 *He(s)+°B e (s) 1.8922 0
7 ‘He(s)+*'B e 20. 805 0
8 *He+'Be 1. 0125 0
9 *L i +7L i (s) 1.5844 0
10 *‘He +*B e -7.7951 15.59
11 n+p +'°B(s) 0.76002 0
12 n+*He(s)+*B e 0.22678 0
13 n+*He(s)+"Be 1.9062 0 (5.7
14 p+p+!°Be 0.98614 0
15 p+T+*Be 0.99053 0 (1)
16 p+*He(s)+7L i (s) 3.5505 0
17 D(s)+D(s)+*Be -3.0422 6.0844
18 a+*He(s)+*He (s> 20.896 0 (5,7
‘H#+*B -20.589 41. 178
‘L i#+*L i -17. 894 35. 788
SH#+ "B -33. 489 66.978
*Be+’He -31.639 63.278
n+n+'°C -3.6732 7.3465
n+D(s)+°B -5.4518 10.904
n+ T + *B -17.71 35.541
n+*H#+ "B -33.61 67.22
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(continued)

n+*L i#+7L i (s) -19.927 39.854
nt+*He +°*Be -9.6642 19.328
n+*L i +°L i(s) -5.6658 11.332
n+*Be+*He -31.192 62. 385
p+D(s)+°B e (s) -3.6014 7.2027
p+*He(s)+* L i -14.995 29.989
p+*‘H#+ "B e -20.721 41. 453
p+*L i#+"He -30. 348 60.696
p+*H#+°*Be -31. 282 62. 564
p+%He+*L i(s) -4.5934 9.1869
p+°*Li+*®He -8.3901 16.78
D(s)+ T+'Be -15.683 31.366
D{(s)t*H e (s)+"L i (s) -14.803 29.605
D(s)+*H¢+°B e -29.179 58.357
D(s)t*H e (s)+*L i (s) -1.4751 2.9503
D(s)+*L i#+°He -27. 671 55.354
D(s)+*H#+*B e -52. 455 104.91

D(s)+°*He+°*L i -8. 0346 16.069
T+0a+3*B -17.71 35. 541
T+ T+°*Be -20.103 40.205
T+*He(s)+*L i (s) -15.796 31.591
T+*H#+°B e -46.319 92.637
T+*He(s)+*L i -0.88363 [.7673
T+*L i#+°He -23. 289 : 46. 577
r+*He(s)+*He -19.284 38.567
T +*H#&+°L i -24.28 48. 56

t+*‘He(s)+*He -0.57504 1. 1501
r+4L i#+°H# -45.67 91. 34

a +*H#+*L i# -25.214 50.427
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REACTION "L i +°*L i total branch 9(55%)

compound nucleus '*C* A=13 1Z-=6

branch Q(NeV) Eth(NeV) remarks

1 v +'*C (s) 25. 867 0

2 n+'2C (s) 20.921 0

3 p+'*8 8.3339 0

4 D(s)+ ''B (s) 7.1886 0

5 T +1°B (s) 1.9917 0

6 ‘He(s)+°*B e (s) 15.22 0

7 sLi+°*Li -3.633 5. 7477

8 *He +"B e -4.3686 8.114

9 n+ao+''C 2.1996 0
*He(s)+'°B e 1. 4541 0
‘H¢+°B -9.2634 17.205
‘L i #+°L i -21.082 39.156
SH#+*'B -27.718 51.482
*He +*B e 12. 661 0
5Be+*He -36. 306 67.432
*Be+'He -15. 492 28.773
n+ p +'"B(s) 4.964 0
n+ D (s)+ '°B(s) -4. 2656 7.9226
n+ T+ B -6. 4447 11.97
n+*He(s)+*B e (s) ~-5.358 9.9516
n+*‘H&+*B -27.839 51.707
n+*He(s)+*B e 13.554 0
n+*L i #+°*L i -25. 144 46. 702
n+ *H#+ '8 -40.739 75. 666
n+*He+"Be -6.2377 11.585
n+*L i +7L i (s) -5.6658 10.523
n+*Be+"He -38. 889 72.23
n+*He +°*Be -15. 045 27.944
n+ *L i (s)+°*L i (s) -7.2502 13. 466



JAERI-M 92—208

(continued)

pt+p+''Be -5.7597 10.698
p+D(s)+'"Be -4. 0385 7.5027
p+T+*Be(s) -4.5942 8.5331
p+*He(s)+* L i -18. 182 33. 11
p+*‘H&+*Be -9.0784 16.862
p+iHe(s)+*L i -1.6669 3.0961
p+*L i#+°*He -35.015 65.034
p+°*H#+"Be -27. 855 51. 737
p+%He-+ "L 1iC(s) -4.5934 §.5316
p+°*Li+"He -16. 087 29. 878
p+°*He+"*L i(s) -9.9745 18.526
D(s)+ D{(s)+°B e(s) -8.6269 16.023
D(s)+ T+*B e -4.0351 T.4945
D(s)+*He(s)+*L 1 -20.02 37.184
D(s)+*H#+ "B e -25.752 47. 831
D(s)t*He (s)+"L i (s) -1.4751 2.7398
D(s)+*L i#+"He -35.373 65.701
D(s)+*H#+°B e -36.307 67.435
D(s)+%He+°L i (s) -9.619 17. 866
D(s)+°*L i +*He ~-13. 416 24.918
T+T+7Be -16.676 30.973
T+*He(s)+ "L i(s) -15.796 29. 338
T+*H#+°B e -30. 172 56. 039
T+*‘He(s)+°L i (s) -2. 468 4.584
T+*L i#+°He -28.67 53.25
T+*H#+°Be -53. 448 99. 269
T+°*He+°L i -9. 0275 16. 767
r+*He(s)+"He -26.98 50.112
r+*H#+°L i (s) -25. 865 48.039
t+*He(s)+*He -5. 9561 11.063
T +°H&+°5L i -31.409 58.337
t+*He +°He -8. 71389 16. 194
a+*H#E+%L i -10.953 20. 343
a+*'He(s)+*He 12. 753 0
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a +°'L i #+°H#

(continued)

-32.

343

60.071

REACTION °B e +°*L i

total branch 14(76)

compound nucleus '*N* A=15 Z=T7

branch Q(MeV) Eth(MeV) remarks

1 R+ TN (s) 14.498 0

2 p+14C 15. 124 0

3 D(s)+ '*C(s) 9.1725 0

4 T +'2C(s) 10. 483 0

5 *He(s)+'*B -2.8675 4.7814

6 ‘He(s)+''"B(s) 14. 34 0

7 *He +!°B (s) 1.9925 0

8 *He +°B -4.5748 7.6282

9 "He +*B -23.597 39. 347

10 TLi(s)+*Be 5.5848 0

11 n+n+'*N 3.945 0

12 p+*He(s)+'°Be 3.1124 0

13 T+*He(s)+*Be 3. 1167 0

14 a+*He(s)+7L i (s) 5.6767 0
7 + '*N(s) 25.332 0
‘H#+''C -11.057 18.437
‘L i¥+''"Be -19.861 33.117
SH#+'°C -24.058 40.116
SLi+'°Be 1.1463 0
*B e+ 'L i ~42.097 70. 194
*Be+"*L i -17. 895 29. 838
"Be+?*L i -11. 281 18. 81
TB+*He ~-34.035 56.751
n+tp +1'3C(s) 6.9479% 0
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(continued)

n+ D(s)+'*C(s) 4.2261 0

n+ T +'*C -8.2381 13.737
n+*He(s)+'"B(s) -6.2374 10. 4
n+‘H#+'°C -24.18 40.318
n+*He(s)+'°B(s) 2.8862 0
n+*L i #+'°B e -20. 365 33.958
n+*H#+°C -45. 341 75.604
n+*He+"B -6.4439 10. 745
n+*L i +°Be(s) -5.6658 9.4474
n+*Be+°*L i -41.292 £8.852
n+*He+*B -23. 151 38.602
n+ ¢L i(s)_+’Be -1.6654 2,771
n+*Be+*L i -21.957 36.613
n+t"He+TB -36.618 61.059
n+ 7L i (s)+'Be -13.314 22.2
p+p+'*B -5.7071 9.5162
p+D(s)+'*B -3. 3611 13.942
p+T+'"B(s) -5.4736 9.127
p+*He(s)+!''Be -16.961 28. 282
p+*HE+'"B(s) -19. 747 32.926
p+*‘L i%¥+'Li -40.806 68.041
p+°*H#+°B -28.062 46.791
p+*He+°Be(s) -4.5934 7.6593
p+°®Li+*Li -18. 49 30.83
p+*Be+'He -56. 366 93.987
p+®He+*Be -4.3898 7.3197
p+°L i(s)+*L i -16. 887 28.158
p+*Be+*He -31.828 53.071
p+"He+"Be -23.734 39.576
p+7Li(s)+7L i (s) -11.669 19.458
D(s)+ D (s)+ "B (s) -9.5063 15. 851
D(s)+ T +'"B (s) -14.703 24.517
D(s)+*He(s)+'"Be -15. 241 25.413
D(s)+*H#+"°B -25.958 43.284



(continued)
D(s)t*H e (s)+t*B e (s) -1.4751
D{(s)+*L i&#+°L i -37.776
D(s)+SH#+*B  -44.413
D(s)+*He +*Be -4.0343
D(s)+*L i +*L i -20. 328
D(s)+*Be+*He -53.001
D(s)+°*He +'Be -21. 064
D(s)+®L i (s)+"L i (s) -16.695
D(s)+*Be+"He -32.187
T+T+°*B -16. 882
T+*He(s)+°B e(s) -15.786
T+*H#+*B -38.277
T+4L i #+*L i -35.582
T+°*H#+'B -51. 177
T+*He+7"Be -16.675
T+°*L i +7L i(s) -16.103
T+*Be+"He -49. 3217
T+*He+*Be -25. 483
T+¢L i(s)+°L i(s) -17.688
T +*He(s)+° L i -29. 333
T +*H4+*B e -20.28
z+*He(s)+*L i ~12. 868
t+*‘L i+ He -46.216
T+°H%+ "B e -39. 057
t+°*He +'L i (s) -15. 795
t+%L i +"He -27.288
t+'He+°L i (s) -21.1176
a+*H#+ "B e -18.6
a+*'L i#+"He -28.222
a +*H#+°*B e -29. 156
a+°*He+*L i (s) -2.4672
a+*Li+*He
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-6.2639

4597
52.
14.
. 7269
33.8
88.
35.
27.
53.
28.
26.
53.
59.
85.
27.
26.
82.
42.
29.
48.
33.
21.
11.
5.
26.
45.
35.
31.
47.
3.
114
10.

056

896
375
122
838
669
15

338
825
331
334
805
852
249
491
493
995
815
457
063
125
337
501
31

015
058
615

445




REACTION '°B + °L i
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total branch 12(94)

compound nucleus '°0* A=16 Z=8

branch Q(HeV) Eth(MeV) remarks

1 v +1°0(s) 30.873 0

2 n+ %0 15. 21 0

3 p + '*N(s) 18. 746 0

4 D(s)+ '*N(s) 10. 1317 0

5 T+ '*N 5.8409 0

6 SHe(s)+'*C(s) 8.08 0

1 ‘He(s)+'*C(s) 23.1711 0

8 *He +''C 4.0963 0

9 SL i +''B(s) 5.7884 0

10 sHe +1'°C -7.1576 11. 457

11 *Li+*B -17.1729 28.38

12 n+n+ 0 1.9871 0
‘*H#+ 2N -17.042 27.2179
‘He (s)+'2C(s) 23.711 0
‘L i #+'*B -12.353 19.774
SH#+ ''N -32.564 52.126
SHe +''C 4.0963 0
sL i +''B(s) 5.7884 0
SBe+!"Be -27.738 44. 401
*He +1'°C -7.1576 I1.457
‘Be+'!°B e -4. 8446 7. 755
"He +°C -28. 887 46. 24
L i (s)+ "B -1.1862 1.8988
"Be+"Be(s) -0.98002 1.5688
TB4+L i -26.688 42.72
*He +°'C -40.557 64.92
*Li+3*B -17.729 28.38
*Be+'Be 16.253 0
n+n+ 140 1.9871 0
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p +'*N(s)
D(s)+'*N

T+ '*N

*He (s)+'2C(s)
‘H4+''N
‘He(s)+1''C
‘L i#+''B(s)
SH#+ '°N#
*He +!°C

L i +'°B(s)
*Be+'°Be
*He +°C

*L i(s)+°B
*Be+"°Be(s)
THe +*C

L i(s)+°*B
"Be+*Be

+ 8L i
p+11C
D(s)+'*C(s)
T +12C(s)
*He(s)+'*B
‘Hg+1''C
“He(s)+ 1B (s)
‘Li¥+''"Be
SH#+1'°C _
"He +!"B(s)
*Li+'"Be
*Be+!°L i
*He +"B

SL i (s)+°B e (s)
®*Be+°L i
"THe +*B
TLi(s)+*'Be

o]

(continued)
7.9125
-0.41634
-14.223
3.1337
-32.685
4.99
-15.723
-55. 425
-9.0267
-5. 6658
-28.242
-28. 44
-8. 4364
-11. 657
-43. 14
-19.762
~-2.6454
-30.75
8.5384
2. 5865
3.8974
-9. 4535
-17.643
7.7544
-26. 447
-30. 644
-4.5934
-5. 4397
-48. 683
-11.161
-6.586
-24. 481
-30.183
-1.0012

0
0.66644
22.767

0
52. 32

0
25.168
88.721
14. 449
9.0694
45.208
45.526
13.504
18.659
69. 056
31.634
4.2346
49.223

0

0

0
15.133
28. 241

42.334
49. 053
7. 3529
8.7074
71.928
17.865
10. 542
39. 187
48.315
1.6026
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p+'Be+*L i
p+'B+*He

D(s)+ D(s)+1'2C(s)
D(s)+ T+1'C
D(s)+*H e (s)+''B (s)
D(s)+*H#+'°C
D(s)t'H e (s)+'°B (s)
D(s)+*L i§+'°B e
D(s)+*H#+*C
D(s)+*He+°B
D(s)+®*L i +°Be(s)
D{(s)+*Be+°L i
D(s)+°*He +*'B
D(s)+°*L i(s)+*B e
D(s)+°*Be+*L i
D(s)+"He+'B
D(s)+ "L i(s)+'Be

T

e I I R R

+ o+ + + 4+ o+ o+ o+ + o+

+

T+1'°C
*He(s)+'"B(s)
‘H#+°C
‘He(s)+°'B
‘L i#+°*B e(s)
*H#+*C

*He +*B
SLi+*Be
*Be+*L i

*He +7B

'L i(s)+'Be
*Be+"L i(s)
*He(s)+'"B e
‘H#+°B
‘He(s)+°B e (s)
‘L i#+°*L i
*H#+ *B

(continued)
-17.867
-40.621

-0. 13527
-12.599
-10.599
-28. 541

-1. 4751
-24.726
-49.703
-10. 805
-10.027
-45.653
-27.512

-6. 0268
-26.319
-40.979
~17.675
-19. 465
-15.796
-43.567

-3.6543
-25.281
-57.699
-23.124

-5.4353
-43. 459
-34.276
-18.668
-22.094
-16.333
-27. 051

~2.5676
-38. 869
-45. 509

28.
65.
. 21653
20.
16.
45.
. 3613
39.
79.
117.
16.
73.
44.
. 6473
42,
65.
28.
31.
25.
69.
. 8495
40.
92.
37.
.T004
69.
54.
29.
35.
26.
43.
11
62.
72.

6
023

168
966
687

o8

561
296
051
079
039

13

597
293
159
285
739

469
36
015

566
867
882
367
145
301

219
842
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(continued)
r+*He+'Be -5. 1287 8.2064
z +*L 1 +*L i -21. 42 34.288
r+%Be+*He -54.093 86.588
z+*He +"Be -22.156 35. 466
T +°*L i(s)+7L i (s) -17.7817 28.473
t+*Be+'He -33.279 53.271
a +*H#+*B -25. 049 40. 087
a+*‘He(s)+*Be 16. 345 0
a +*L i #+*L i -22. 354 35. 783
a+*H#+ "B -37. 949 60. 746
a+°*He+"Be -3. 4472 5.5181
a+*L i +7L i (s) -2.8753 4.6027
a+°*Be+"He -36. 099 57. 784
a+°*He+*Be -12. 255 19. 617
a +°%L i(s)+°*L i (s) -4.4597 7.1389
REACTION ''"B +°*L i total branch 11(109)
compound nucleus '7O* A=17 Z-=8
branch Q(NeV) Eth{(MeV) remarks
1 vy +170(s) 23.563 0
2 n+'¢0 (s) 19.419 0
3 p+'*N 9.7825 0
4 D(s)+ '*N(s) 9.5163 0
5 T + ' N (s) 4.9403 0
6 3He(s)+ ' C 4.8024 0
7 ‘He(s)+13C (s) 17.204 0
8 *L i +'*B -2.2959 3.5503
9 *He +''C -5.4888 8. 4877
0 *B +°L i -25. 121 38. 846
1 n+n+'%0 3.7554 0
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(continued)

‘HE+'*N -8. 4319 13.039
‘L i#+'*B -18.929 29.271
SH#+ '"*N -28.375 43. 8717
SHe +'2C (s) 11. 364 0

*Be+'*Be -36. 023 55. 705
‘Be+!"Be -15. 794 24.424
THe +'°C -19.058 29.471
"L i(s)+'°B (s> -4.204 6.5009
"Be+'"Be -5.6221 8.6938
"B +1°L i -38.946 60.225
*He+°C -37.758 58. 387
'L i +°*B -10.608 16.403
*Be+°Bel(s) 6.4642 0

!C+°*He -53. 151 82.192
n+ p + '*N(s) 7.2917 0

n+ D(s)+ "*N(s) -1. 317 2.0366
n+ T+ 'N -5.6132 §.6801
n+*He(s)+'°C(s) -3.3741 5.2176
n+*H#%+1'*N -28. 496 44. 065
n+*He(s)+'2C(s) 12.257 0

n+*L i #+'*B -23.807 36.815
n+*H#+''N -44.018 68.068
n+°*He+''C -7.3579 11.378
n+°*L i +'"B(s) -5.6658 8.7614
n+*Be+''Be -39.192 60.605
n+*He +1'°C -18.612 28. 1781
n+°L i (s)+'°B (s) -11. 454 17.712
n+°*Be+!°Be -16.299 25.204
n+"He +°C -40‘.341 62. 382
n+7L i {(s)+°B -12. 64 19. 547
n+’Be+"Bel(s) -12. 434 19.228
n+™B +°*L i -38.142 58.981
n+*He+°*C -52.011 80.428
n+*L i +*B -29.183 45,128
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(continued)
n+*Be+*Be 4.7988
+p+1'*C -1.6977
+ D(s)+ ' C -0.69116
+ T +12C(s) -2.6104
+*'He(s)+'*B -16. 029
+4H#+12C (s) -10. 375
+*He(s)+'*'B -0.32985
+4L i ¢+ '*B e -34.732
+*H¢g+1'C -28.976
+%H e + ' B(s) -4.5934
+3%L i +''Be -16. 389
+®*B e+ 'L i -59.135
+*He+ ' B(s) -14.179
+°fL i (s)+'°B e -11.228
+°®B e+ '°L i -36. 739
+"™H e +°B -23.061
+ 'L i(s)+°Be(s)y -10.79
+"Be+*L i -25.258
+"B+*He -53. 215
+*He +*B -39.054
p+:*Li+*Be -10. 423
D(s)+ D(s)+'°C (s -6.6431
D(s)+ T +'2C (s) -5.3321
D(s)+*He(s)+'*B -18.683
D(s)+*H%+1''C -26.872
D(s)t*H e (s)+''B (s) -1.4751
D(s)+*'L i #+''B e -35.676
D(s)+*H#+'°C -39.874
D(s)+*He +'°B(s) -13.823
D(s)+ 5L i +'"Be -14. 669
D(s)+%Be+1'"L i -57.912
D(s)+*He +°B -20. 39
D(s)+t*L i (s)+°B e (s) -15.816
D(s)+*Be+*L i -33.71

. 6252
. 0688
. 0366
24.
16.
. 51007
53.
44,
. 1031
25.
91.
21.
17.
56.
35.
16.
39.
82.
60.
16.
10.
. 2454
28.
41.
L2811
59.
61.
21.
22.
89.
31.
24.
52.

7871
044

709
807

344
445
925
363
813
661
685
058
291
391
117
273

891
554

169
66

375
684
554
531
457
128
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(continued)

D(s)+'"He +*"B -39. 413 60. 946
D(s)+ 'L i(s)+*Be -10.231 15. 82
D(s)+ "B e +3*L i -27.096 41.901
D(s)+?B+*He -49. 85 77.087
T+T+1''C -17.796 - 27.52
T+%He(s)+''B(s) -15.796 24. 426
T+*'H#+'°C -33.738 52.171
T+*He(s)+'°B(s) -6.672 10. 317
T+4L i #+'°B e -29.923 46.272
T+*H#+°*C -54.9 84.895
T+*He+°B -16. 002 24, 745
T+%L i +°B e (s) -15.224 23.542
T+*Be+" L i -50. 85 78.633
T+*He+*B -32.709 50.58
T+*L i(s)+*Be -11.224 17. 356
T+*Be+*L i -31.516 48. 735
T+'He+"B -46.176 71.406
T+'L i(s)+"Be -22.872 35. 368
r+*He(s)+''Be -27. 283 42.19
t+*‘H#+1'°B (s) -30. 069 46. 497
t+*He(s)+'°B e -7.2096 11. 149
r +*L i #+'°L i -51.128 79.062
t +*H#+°B -38. 384 59. 355
t+*He+°B e (s) -14.915 23.065
+%L i +°L i -28.812 44.553
t+°Be+*He -66.688 103.12
r+*He +*Be -14.712 22.75
z +°L i(s)+ 3L i -27. 209 42. 075
T +*Be+"He -42.15 65.179
t+"He +"Be -34.056 52. 664
£ 4+'L i(s)+ 7L i (s) -21.991 34.007
a+*H#+°B -17.927 27.722
at+*He(s)+°°Be(s) 6.5561 0

a +*L i#+°L i -29. 745 45.997
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SH#+BB

*H
*L
*B
*H
*L
*B

e +*B e
i +*L i
e +*He
e +"Be
i (s)+ 7L i (s)

e+ He

(continued)
-36. 382
3.997
-12.297
-44. 969
-13.032
-8.6637
-24. 155

56.259

19.015
69.539
20.153
13.397
37. 353
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Table 8 "Li-induced Fusion Reaction

REACTION "L i +7L i

total branch 13(61)

compound nucleus '*C* A=14 Z=6
branch Q(MeV) Eth(NeV) remarks
1 a+19C (s) 18.617 0 (9
2 p+'*B 5.9623 0
3 D(s)+'*B 3.3083 0
4 T+ "B (s) 6.1957 0
5 *‘He(s)+'°B e 14.782 0
) *He +*'Be 7.2796 0
7 *L i {(s)+*L i -5.2174 10. 435
8 "He +"B e -12. 065 24.13
9 n+n+'?C(s) 13.671 0 (9
10 p+p+'*Be -9.84149 19.683
11 3n+''C -5.050 10. 10
12 4n+'°C -18. 1172 36. 344
13 *B +*H# -35.01% 70.02 n.o
y +'4C 26. 794 0
*He(s)+''"Be -5.2917 10.583
‘Ht+ '°B (s) -8.0772 16.154
‘L i #+1'°L i -29. 136 58.273
*H4#+°B -16. 392 32.784
SHe +°B e(s) 7.0759 0
SL i +°L i -6.8203 13.641
*Be+°He -44.696 89.393
*Be+*He -20.158 406,317
n+p+'*B 1.0837 0
n+ D(s)+ ''B(s) -0.061594 0.12319
n+ T +1'°B(s) -5. 2585 10.517
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(continued)
n+*He(s)+'°B e -5. 7961
n+*H#+*B -16.514
n+*He(s)+ "B e (s) 7.9696
n+*L i $§+°L i -28.332
n+*H#+*B -34. 968
n+*He +'Be 5.4105
n+*L i +°*L i -10. 833
n+*Be+*He -43.556
nt+*He+"Be -11.619
n+°*L i (s)+ 7L i (s) -7.2502
nt*Be+"He -22.742
p+D(s)+!''Be -10. 785
p+T+'!°Be -5.0323
p+*He(s)+*°L i -26. 237
p+*‘H#+°B e (s) -14.663
pt+t*He(s)+" "L i -4.8543
p+*Li#¥+°He -43. 405
p+*H#+*B e -16.207
p+*He+*L i -9. 81079
p+5Li+*He -20.753
p+°®He+"L i (s) -9.9745
p+°L i{(s)+"He -17.671
D(s)+D(s)+'°B e -9. 065
D(s)+T+°B e(s) -9.6198
D(s)+*He(s)+°*L i -23.207
D(s)+*H#+*Be -14. 104
D(s)+*He(s)+*L i -6.6925
D(s>+*L i#+*He -40. 04
D(s)+*H#+ "B e -32. 881
D(s)+*He+7L i(s) -9.619
D(s)+ %L i +"He -21.112
D(s)+*He +°L i(s) -15.0
T+T+*Be -5.0279
T+*He(s)+*L i -21.013

I1.
33.

56.
69.

21

592
027

663
936

. 766
87.
23.
14.
45.
21.
10.
22.
29.
. 7085
86.
32.
19.
41.
19.
35.
18.
19.
46.
28.
13.
80.
65.
19.
42.
30.
10.
42.

112
238

484
571
065
474
326

81!
414
622
507
949
342
13

24

415
208
385
08

162
238
224

056
026
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(continuved)

T+‘H#+7'Be -26. 745 53. 49
T+*He(s)+7L i(s) -2.468 4.9361
T+4L i#+"He -36. 366 72.733
T+*"H#+°B e -37.3 74.601
T+*He+°L i(s) -10.612 21.224
T+%Li+*He -14. 409 28. 8117
r+°He(s)+*He -31. 647 63. 294
r+*H#+7L i (s) -25. 865 51.729
t+*He(s)+"He -13.653 27. 305
T +5H#+°L i (s) -32.993 65.987
t+*He+°*He -14.1 28.2
a +*‘H#+°L i (s) -12.537 25.074
a+*He(s)+*He 7.3715 0
a +°*H#+ L i -18. 081 36. 163
a+*He+*He 4.6087 0

% ; AM of °H is based on AN=41.9 MeV. This AX valve is not shown

in Appendx B.
REACTION *B e + "L i total branch 13(87)
compound nucleus '*N%x A=16 Z=T

branch Q(MeV) Eth(¥eV) remarks

1 n+ '*N (s) 18.082 0

2 p+'5C 9.0923 0

3 D(s)+'C 10. 099 0

4 T 4+ '*C (s) 8.1796 0

5 ‘He(s)+'*B 10. 46 0

6 ‘He+ '"B(s) -3. 3886 6.0266

7 *Li(s)+'°Be -0.4381 0.77916

8 "Be+"*®L i -14. 468 25.732

g *He +*B -28. 264 50.267



10
11
12

13
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(continued)
*L i +*'Be 0.36737
n+n+ '*N(s) T.2483
n+*He(s)+''B(s) 7.0902
‘H#+'2C (s) 0.4145%
¥y +'*N 20.572
SHe(s)+!*B -5.2391
‘1L i¥+'*B e -23.943
SH#+ ''C -18. 186
"He + ''B (s) 6. 1965
L i +''"Be -5.5985
"Be+'"L i -48. 346
*Be+!'°L i -25.95
THe +°B -12. 271
TB+°He -42.426
n+p+1'C 7.8742
n+ D(s)+1*C(s) 1.9223
n+ T+ '2C (s) 3.2332
n+*He(s)+'*B -10.118
n+*H#+1'C -18.307
n+*L i #+''B e -27.111
n+ *H#+!°C -31.309
n+°*He +'!°B(s) -5.2576
n+ %L i +'°B e -6.1039
n+*Be +'°L i -49. 347
n+*He+°B -11.825
n+°*L i (s)+°B e (s) -7.2502
n+°*Be+*L i -25.145
n+"He +*B -30. 847
n+ "L i(s)+*Be -1.6654
n+’Be+°*L i -18.531
n+’B+'He -41. 285
p+p+'*"B -11.988

9.
42.
32.

17.
32.
48.
55.
. 3507
10.
87.
21.
12.
44.
54.
. 9618
32.
73.
21.

3178
582
343

. 9587
85.
46.
21.
75.

983
151
825
454

994
559
217
682

856
764
031
894
T2

862

957
425



JAERI-M 82-1208

(continued)

p+D(s)+'°B -10.733
p+T+'*B -9.3539
p+'He(s)+'?Be -21. 043
p+*‘H#+'"B (s) -15. 543
p+*He(s)+''B e -3.6334
p+*'L i #+''L i -47. 055
p+°*H#+1'°B (s) -26. 875
p+°*He+'"Be -5.0315
p+°%Li+!'L i -26.545
p+*Be+'Het -64. 135
p+*He +°B e(s) -9. 9745
p+*L i(s)+"L i -20.074
p+tBe+°"He -40.219
p+'He +'B e -12.086
p+"L i(s)+*L i -16. 887
p+'Be+*He -28. 401
D(s)+ D(s)+ 1B -13. 387
D(s)+ T+ 1B (s) -10. 499
D(s)+*He(s)+'"Be -21.987
D(s)+*H#+1'°B (s) -24.772
D(s)+*He(s)+'"Be -1.9132
D(s)+*L i#+1'"L i -45. 831
D(s)+*H#+*B -33. 087
D(s)+*He+"B e (s) -9.619
D(s)+°L i +°L i -23.515
D(s)+°*B e +°H e -61.391
D(s)+°*He +*Be -9.4154
D(s)+°L i(s)+*L i -21.912
D(s)+°Be+*He -36. 853
D(s)+"He +7B e -28.76
D(s)+"L i (s)+?"L i (s) -16.695
T+ T+ !°B(s) -15.696
T+*He(s)+'°B e -16. 234
T+*H#+ "B -26. 951

19.
16.
37.
27.
. 4621
83.
47.
. 9486
47.
114.
17.
35.
71.
21.
30.
50.
-23.
18.
39.
44.
. 4027
81.
58.
17.
41.
109.
16.
38.
65.
51.
29.
27.
28.
47.

088
636
425
§42

687
798

21

06

T4

702
529
495
033
512
808
673
103
057

511
846
107
822
18

T45
971
544
15

692
916
872
933
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{continued)
T+*‘He(s)+°*Be(s) -2. 468 4.13894
T+*L i#+°L i -38. 769 68. 951
T+*H#+*B -45. 406 80. 754
T+*He+'Be -5. 0271 8.9408
T+*L i +°%L i -21.321 37.919
T+*Be+*He -53.993 96. 027
T+*He+'Be -22. 056 39. 221
T+°*L i(s)+7L 1i(s) -17.688 31.458
T+°*Be+'He -33. 179 59.

7 +*He(s)+ 'L i -37. 438 66.584
T +*H#+°B e (s) -25. 865 486.

T +*He(s)+ L i -16. 056 28.555
t+*L i#+° He -54. 607 97.118
t +*H#+°*B e -27. 409 48. 746
t+*He+*L i -21.012 37.

z+°Li+*He -31. 955 56. 832
t+°He+ "L i(s) -21.176 37. 661
r+°L i{s)+"He -28.872 51.

a +*H#+*Be -6.9521 12. 364
a+*He(s)+*L i 0.45926 0

a-+*L i#+*He -32.888 58.492
a +*H#+ "B e -25.729 45.759
a+°*He+"L i (s) -2. 4672 4.388
a+®Li+"He -13.96 24.829
a+°*He+°L i(s) -7. 84383 13.958

¥ : The value in F.Ajzenberg-Selove ¢’ is 3,237 MeV. Their estimated

Appendix B..

AM value of *H would be then different from the one shown in
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REACTION '°B + "L i

total branch 11(109)

compound nucleus '70° Z=8

branch Q(MeV) Eth(MeV) remarks

1 vy +'70(s) 27.767 0

2 p+'*N 13.986 0

3 D(s)+'*N (s 13.72 0

4 T + 14N (s) 9. 1442 0

5 ‘He(s)+'*C(s) 21.408 0

6 *He +1!''C -1.2848 2. 1851

7 L i (s)+!''B(s) 4.204 0

8 "Be+'°Be -1. 4181 2.4118

g *Be+ "B e(s) 10. 668 0

10 n+n+'°0 7.9593 0

11 ‘Hi+'*N -4.2279% 7.1904 n.o.
n+ '°0 (s) 23.623 0
*He(s)+'*'C 9.0064 0
‘L it+'"B -14. 725 25.042
*H&+ '*N -24. 171 41.107
SHe +'2C(s) 15.568 0
SLi+!'*B 1.9081 0
*Be+'*Be -31.819 54.115
‘*Be+''Be -11.59 19.712
THe +'°C -14.854 25.262
"B+ '°L i -34. 742 59.086
*He +°C -33.554 57.064
'L i +°B -6. 4036 10. 891
*B+°L i -20.917 35.573
*C+°He -48. 947 83. 245
n+ p + '*N(s) 11. 496 0
n+ D (s)+ "N (s) 2.887 0
n+ T +'*N : -1.4092 2.3987
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n+*He(s)+1'*C(s)
n+‘H#+ %N

n+*He (s)+'*C(s)
n+*L i #+'°B

n+ *H#+''N
n+*He+1''C

n+°5L i +''B{(s)
n+*Be+''Be
n+*He+"'°C
n+°®L i (s)+'°B(s)
n+*Be+!°Be

n+ "He +°C

n+7L i(s)+"°B
n+’Be+°Be(s)
n+*B+°*L i
n+*He+*C

n+*L i +*B
*Be+*Be
+p+*'*C
+D(s)+''C

T +12C(s)
*He(s)+'*B
‘H#+ '2C (s)
*He(s)+'?B
‘L i#+'*B e
SH#+''C

*He +''B(s)
*Li+'""Be
*Be+!'1Li
*He +'°B(s)
*L i(s)+'°B e
*Be+'°L i
"He +*B

"L i(s)+°B e (s)

-0 9 9w v v YW "w Yww w OV T T TV U T i
+ + + + + + + + 4+ + + 4+ + +

(continued)
0.82987
-24.292
16. 461
-19.603
-36.814
-3.1539
~-1.4618
-34.988
-14.408
-7.2502
~12. 095
-36. 137
-8.4364
-8.2302
-33.938
-47.807
-24.979
9.0027
2.5063
3.5128
1.5936
-11.825
-6.1714
3.8741
-30.528
-24.772
-0.38945
-12. 185
-54.931
-9.9745
-7.0241
-32.535
-18. 857
-6.586

41.

33.
67.
.3638
. 4861
59.
24.
12.
20.
61.
14.
13.
57.
81.
42.

[-om- B e A - N e |

20.
10.

51.
42.
. 66234
20.
93.
16.
11.
55.
32.
11,

313

339
711

504
503
33

o1

458
348
997
718
305
482

111
496

92
129

724
422
964
946
333
07

201



p+'Be+°®L i
p+"B+°He
p+*He+*B
p+*Li+*Be
D(s)+ D(s)+ ' C(s)
D(s)+ T+ '*C(s)
D(s)+*He(s)+'*B
D(s)+*H#+''C

D(s)+*He(s)+''B(s)

D(s)+*L i#+''Be
D{(s)+*H#+'°C
D(s)+*H e +'°B (s)
D(s)Y+°*L i +'"°Be
D(s)+*B e+ 'L i
D(s)+*He+°'B

JAERI-M 92-208

(continued)

-21.054
-49.011
-34. 8%
-6.2186
-2. 4391
-1.1282
-14. 479
-22.668
2.7288
-31. 472
-35. 67
-9.619
-10. 465
-53.708
-16.186

D(s)+°*L i (s)+°*B e (s) -11.612

D(s)+°*Be+°L i
D(s)+"He +*B

D(s)+ 7L i(s)+°®B e

D(s)+’Be +*L i
D(s)+"B+*He

T+ T+1''C
T+*He(s)+'"B(s)
‘Hg+'°C
‘He(s)+'"B(s)
‘Li#+'°Be
*H#+°C

*He +*B

5L i +°B e (s)
SBe+""L i

*He +*B

*L i(s)+*Be
*Be+°*L i

"THe +7B

e e T T T T T I I I
+ 4+ + + 4+ o+ o+ o+ o+ o+

-29. 506
-85.209
-6. 0268
-22.892
-45, 646
~13. 592
~11.592
-29.534
-2. 468
-25.719
-50. 698
-11.798
-11. 02
-46. 646
-28. 505
-7.0197
-27.312
~41.972

35.
83.
59.
10.
. 1482
. 9186
24.
38.

53.
60.
16.
17.
. 341
27.
19.
50.
59.
10.
38.
17.
23.
19.
50.
. 1974
43.
86.
20.
18.
79.
48.
11.
46.
71.

91

806
353
269
576

624
552

525
664
359
798

528
748
181
879
25

933
63

116
714
228

141
218
065
742
331
478
938
449
382
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(continued)

T+'Li(s)+"Be -18. 668 31.748
t+*He(s)+''Be -23.079 39.25
T +*'H4+'°B (s) -25. 865 43.988
t+*'He(s)+'°Be -3.0057 5. 1111
t+*L i§+*'°L i -46.924 79. 803
t +*H#+°'B -34.18 58.129
t+*He+"B e(s) -10.711 18.217
t+°*L i +°L i -24.608 41.85
r+°Be+*He -62. 484 106. 27
z+°He +*Be -10.508 17.871
t +°L i(s)+?*L i -23.005 39.124
T +°Be+*He -37. 946 64.534
t+"He+'Be -29. 852 50.77
z+7L i(s)+"L i (s) -17.787 30.251
a+*H#+"B -13.723 23. 339
a +*He(s)+°B e(s) 10. 76 0
a +*L i §+°L i -25.541 43. 438
a+*H%+'B -32.178 54. 724
a+*He+*Be §.2009 0
a+*L i +*Li -8.0927 13. 763
a+*Be+*He -40.765 69.329
a+*He+'Be -8.8283 15.014
a +°%L i (s)+ 7L i (s) -4.4587 7.5847
a+°*Be+"He -19. 951 33.931
% : The value in F.Ajzenberg-Selove ‘?’ is -1.407 MeV. Their estmated

AN value of ‘H would be then different from the one shown in

Appendix B.
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REACTION !B +7L i

total branch 15(120)

compound nucleus '*0* A=18 Z-8

branch Q(MeV) Eth(MeV) remarks

1 r +1*0(s) 24.357 0

2 p+!"N" 8.4148 0

3 D(s)+'*N 4. 7569 0

4 T + '*N(s) 8.5234 0

5 ‘He(s)+11C 18.13 0

b SHe+'*C(s) 9.05898 0

T SHe +*2C (s) 5.9825 0

8 *L i(s)+'*B -3.8803 6.3531

9 "He +''C -13.185 21.588

10 *He +1'°C -23.725 38. 844

11 'L i +'°B(s) -9.4214 15.425

12 n+p +'*N 2.5323 0

13 b 4H e (s)+17C(s) 9.9535 0

14 p+p+!C -4.6973 7.6807

15 3n+!'!*0 -3. 494 5.720
n+ '70 (s) 16.313 0
*He(s)+1'*C -1.22917 2.0134
‘HE+ '*N(s) -5.1286 8.3917
‘L i#+'"B -25.209 41.275
SH#+'*N -15.561 25. 477
*Li+'°B -4.6675 7.642
*Be+'*Beti -45.075 73.801
‘Be+'*Be -19. 876 -32.543
"Be+''Be -12. 368 20. 25
"B 4L ~45.195 73. 997
*'Be+!°Be 6.0261 0
*B +'°L i -33.176 54.318
*C+'"Het -60.92 99. 743
*He +°C -46. 148 75.558
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(continued)

°L i +°B -13. 795 29.586
"B e(s)+°B e (s) 0.8794 0
n+n+ 20 (s) 12. 169 0

n+ D (s)+ 5N (s) 2. 2661 0
n+ T + '*N(s) -2.3099 3. 782
n+3He (s)+1*C -2. 4478 4.0077
n+ ‘H#+ 15N -15. 682 25. 676
n+ 4L i#¢+'9B -26. 179 42. 862
ntSHE+ 1IN -85, 625 58.328
n+*He +12C(s) 4.1134 0
n+SL i +12B -9. 5461 15. 63
nt*Be+'*Be -43. 274 70. 851
nttHe +11C -12. 739 20. 857
n+°%L i (s)+''B(s) -7.2502 11.871
n+SBe+!'Be -23. 045 37.173
n+THe +1°C -26. 308 43. 074
n+ 7L i (s)+1°B(s)  -11.454 18.754
n+'Be+!°Be -12.872 21.076
n+ "B +'°L i -46.197 75. 637
n+'He +°C -45.008 73. 89
n+°L i +°B -17. 858 29.238
n+*Be+"Be(s) -0.786 1.2869
n+*B+°L i -32. 371 53. 0
n+0C+°H e -60. 402 98. 894
p+D(s)+15C -6.7233 11.008
p+ T +14C -1.684 2. 7573
p+ He(s)+ !B -22.31 36.527
p+ 4 HE+13C (s) -12.679 20. 759
p+*He(s)+'%B -2. 7015 4.423
p+4L i #+15B e ¢ -43. 784 71. 687
p+*H#+12C(s) -17.504 28. 659
p+*He+12B -8. 4737 13.874
p+35L { +'2B e -20. 471 33.517
p+B e+l i -70. 334 115. 16



*He +''B(s)
*L i(s)+''Be
*Be+''Li
"He+'"B(s)
L i(s)+'"Be
"TBe+'°L i

B+ !"Het#
*He +°'B

*L i +°Be(s)
'Be+°L i
p+*B+*He
D(s)+D(s)+'*C
D(s)+ T +!5C(s)
D(s)+*He(s)+'’B
D(s)+*H#+**C(s)
D(s)+*He(s)+'’B
D(s)+*L i #+'?B e
D(s)+*H#+''C
D(s)+*He + ' B(s)
D(s)+°%L i +''Be
D(s)+*Be+"'Li
D(s)+°He +'°B(s)
D(s)+°L i(s)+'°B
D(s)+*Be+!'"L i
D(s)+"™He +°B
D(s)+'L i (s)t*B e (
D(s)+'Be+"*L i
D(s)+"B+°He
D(s)+*He +*B
D(s)+*L i +*Be
T+ T+1'*2C(s)
T+*He(s)+'*B
T+*H&+1''C
T+*He(s)+'"B(s)

+ o4+ + + 4+ o+ o+ o+

o T W v W T v W Y o
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(continued)
-9,.9745
-17.974
-42.988
-21. 875
-11.228
-33.313
-60.984
-27.1728
-16. 007
-13. 61
-47. 445
-5.7168
-7.636
-21. 055
-15. 401
-5.3554
-39.758
-34.001
-9.619
-21.415
-64. 161
-19.204
e -16.254
-41. 765
-28.087
s) -15.816
-30. 284
-58. 241
-44.079
-15. 448
-6.325
-19.676
-27. 865
-2.468

16.
29.
70.
35.
18.
54.
99.
45.
26.
22.
17.
. 3599
12.
34.
25.
. 7684
65.
55.
15.
35.
105.
31.
26.
68.
45.
25.
49.
§5.
72.
25.
10.
32.
45.
. 0409

331
428
384
816
383
543
848
399
208
283
68

502
472
216

095
669
749
062
05

442
612
381
986
894
583
357
17

293
356
215
623
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(continued)

+4L i $+''B e -36. 669 60. 038
+ HE+'°C -40. 867 66.910
+%He +'°B(s) -14.818 | 24,258
+°%L i +'°Be -15. 662 25. 643
+5B e +1°L i -58. 905 96. 444
L *He+°B -21.383 35. 01
+°L i (s)+°B e(s) -16.808 27. 662
+%Be+°L i -34. 703 56.819
+"He +*B -40. 405 66. 155
+7L i (s)+°*B e “11.224 18.376
+"Be+"*L i -28. 089 45.99
+7B+'He -50. 843 83.244
+*He(s)+'*B e -31. 365 51.353
+4HE+ 1B (s) -95. 865 42. 347
+*He(s)+''Be -13. 955 22. 849
FAL ik L -57. 371 93. 941
+SH#+ 9B (s) -37. 197 60.902
+%He +'°B e -15. 354 25.138
+5L i +1°L i -36. 867 60. 361
+5Be+'"Het -74. 457 121. 91
+*He+"B e(s) -20. 297 33. 231
+°L i (s)+°L i -30. 396 49. 767
+*Be+'He -50. 541 82. 749
L THe+'Be -22. 408 36. 689
+ 7L i(s)+*L i -27.209 44.548
+"Be+'He -38.723 63. 401
+4H#+1°B (s) -16. 741 27. 41
+*He(s)+!'"B e 6.118 0
+4L i ¥+ 1'°L i -37.8 61.889
+ H#+°B -95. 056 41.024
+*He +°B e (s) -1.5878 2.5997
+5L i +°L i -15. 484 25. 352
+*Be+°He -53.36 87. 365
+°*He+"'Be -1. 3842 2.2662
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(continued)
a +°*L i (s)+*L i -13. 881
a+*Be-+*He -28.822
a+"He+7Be -20.729

a + 'L i(s)+7L i (s) -8.6637

22.721
47. 19

33.939
14. 185
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Table 9 *Be-induced Fusion Reaction

REACTION °B e +°B e total branch §(125)

compound nucleus '*0O* A=18 Z-=8

branch Q(MeV) Eth(NeV) remarks

1 T + '*N(s) 7.644 0

2 ‘He(s)+1''C 17. 251 0

3 SHe +'*C(s) 5.1031 0

4 THe +1!''C -14. 065 28.129

5 L i(s)+'"B(s) -0.8794 1.7588

6 *He +1!°C -24.604 49. 209

7 *Be+'"Be 5.1467 0

8 *B+'°L i -34. 055 68. 11

g n+4H e (s)+ '*C (s) 9.0741 0
¥y + 120 (s) 23.478 0
n+ 70 (s) 15.433 0
p+!'"N 7.5354 0
D(s)+ '®N 3.87175 0
*He(s)+!%C -2.1091 4.2182
‘{H#+ "N (s) -6.008 12. 016
‘L i¥+'B -26.089 52. 177
SH#+ '*N -16. 44 32.88
"He +'*C(s) 8.1804 0
SL i +'*B -5.5469 11.094
*Be+'*Be# -45. 955 91.909
*L i (s)+'*B -4.7597 9.5194
*Be+!'2Be -20. 756 41.511
"TBe+!"Be -13. 247 26. 495
TB+ 'L i -46. 075 92.149
*L i +1'°B(s) -10. 301 20.602
*C+'"He# -61.8 123.6



*He +°*C
'L i +°B
n+n+1'%0(s)

n+ p+'*N

n+ D(s)+ '*N (s}
n+ T + N (s)
n+*He(s)+'4C

n+*
n+ 1

n+ 8

H#+'*N
Li#+'"B
H#+ '*N

n+*He+'*C{(s)
n+%L i +!'*B

n+*Be+!2B e

n+*He+1''C

n+ *L i (s)+''B(s)
n+°*Be+'Be

n+ "He +'°C

n+7"L i (s)+'°B(s)
n+'Be+!'°Be

n+ "B +!'°L i
n+*He+°C

n+*L i +°%B

n+*Be+°Be(s)

n+*B + *L i

-+

O v T O T v w wT T i
+ + + + + + +

*C+*He

p+1'*C
D(s)+1'"C
T+1'*C
*He(s)+'*B
‘H#+'°C(s)
‘He(s)+'*B
‘L ig4+'"Bet

+*H#+ '2C (s)

SHe +'*B
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(continued)
-47.028
-14.674

11.29
1.6529
1. 3867

-3.1893

-3.3272

-16.561
-27.058
-36.504
3.234
-10. 425
-44.153
-13.618
-8.1296
-23.924
-27.188
-12. 334
-13. 752
-47.076
-45. 887
-18. 737
-1.6654
-33.25
-61.281

-5.5767

-7.6027

-2.5634

-23. 189
-13.559
-3.5808
-44.664
-18. 384
-9. 3531

94.
29.

6.
6.
33.
54.
73.

20.
88.
27.
16.
47.
54.
24.
27.
94.
91.
37.

66.
122.
11,
15

46.
27.

89.
36.
18.

056
349

3786
6544
123
117
008

851
306
231
259
848
375
667
503
152
174
474

. 3308

56
153

<205
. 1269

378
117

L1617

3217
767
706
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(continued)
p+5Li+'*Be -21. 351
p+*Be+'Lit# -71. 214
p+*He+'"B(s) -10. 854
p+°fL i(s)+''Be -18.853
p+®Be+'"Li -43. 868
p+ He+!"B(s) -22.754
p+'Li(s)+!'°Be -12. 107
p+'Be+!'Li -34.192
p+'B+!'"Het -61.864
pt+*He+"'B -28.607
p+°*Li+°Bec(s) -16. 887
p+*Be+°L i -14. 489
p+*B+**He -48. 324
D(s)+D(s)+'*C -6.5962
D(s)+ T +'*C (s) -8.515%4
D(s)+*He(s)+!'*B -21.934
D(s)+*H#+'2C(s) -16. 28
D(s)+*He(s)+'?*B -6. 2348
D(s)+*L i#+'*Be -40. 637
D(s)+*H#+''C -34. 881
"D(s)+*He +'"'B(s) -10. 498
D(s)+*L i +''Be -22.294
D(s)+%Be+!'"L i -65. 04
D(s)+°*He +'"B(s) -20.084
D(s)+°L i(s)+'"Be -17.133
D(s)+°*Be+'°L i -42. 644
D(s)+"He +°B -28.966
D(s)t’L i (s)4°B e (s) -16.695
D(s>+"Be+°L i -31.163
D(s)+"B+"He -59.12
D(s>+*He+"'B -44.959
D(s)+*L i +*Be -16. 328
T+T+'2C(s) -7, 2044
T+*He(s)+'*B -20.555

42.
142.
21.
37.
87.
45.
24.
68.
123.
5T.
33.
28.
96.
13.
17.
43.
32.
12.
81.
69.
20.
44.
130.
40.
34.
85.
57.
33.
62.
118.
89.
32.
14.
41.

701
43

708
7086
735
509
215
385
73

215
773
979
648
192
A031
868
561
47

275
761
997
589
08

167
266
289
932
39

326
24

917
655
409
111
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+4H#+1'C

+4*He(s)+''B(s)

+4L i#+''Be
+*H#+1'°C

*He +'"B(s)
SL i +'Be
*Be+!°L i
*He+°B

+

*Be+"°L i
"He +'B

L i(s)+*Be
"Be+*L i
'B+*He
'He(s)+'*Be
‘H#+ ''B(s)
‘He(s)+''Be
‘L i+l i
SH#+ '°B (s)
SHe +'"B e
SL i +'°L i
*Be+'"Het
*He+°Be(s)
*L i (s)+°L i
*Be +°He
"TMHMe+*'Be

"L i(s)+*L i
"TBe+*He
‘H#+ '°B (s)
‘He(s)+'°B e
‘L i #+'°L i
‘H$+°B

SHe +°B e (s)
+*L i +°L i
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{continued)
-28. 745

-3. 3474
-37.549
-41.746
-15. 695
-16.542
-59. 785
-22.283

¢1, i (s)+°B e (s) -17.688

-35.582
-41.285
-12.103
-28.969
-51.723
-32.244
-26. 744
-14. 835
-58. 256
-38.077
-16. 233
-37.746
-75. 336
-21.176
-31.275
-51. 42
-23.288
-28.088
-39.603
-17.62
5.2386
-38.68
-25.935
-2. 4672
-16. 363

57.
L6949
75.
83.
31.
33.
119.
44,
35.
71.
82.
24.
57.
103.
64.
53.
29,
1186.
76.
32.
75.
150.
42.
62.
102.
46.
56.
79.
35.

11.
5l.

4.
32.

489

087
492
391
083
57

525
376
165
57

206
937
45

488
488
67

51

153
466
492
67

352
551
34

575
176
205
241

359
871
9344
727
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(continued)
a+°Be+°He -54. 24 108. 48
a+°*He+*Be -2.2636 | 4.5271]
a +°L i(s)+°*L i -14.761 29.521
a+*Be+'He -29.702 59. 403
a+"He+"Be -21.608 43.216
a+"L i(s)+ 7L i(s) -9.5431 19.086
REACTION '°B + B e total branch 5(148)
compound nucleus '°*F* A=19 Z=9

branch _ Q(MeV) Eth(¥eV) remarks

1 n+'*F 14. 454 0

2 p+10(s) 16.892 0

3 *He +'*N 0.46066 0

4 *Be+ ' B(s) g. 7887 0

5 n+*H e (s)+ '*N(s) 10. 039 0
vy +1'°F (s) 24.886 0
D({s)+'"0(s) 11.072 0
T +'°0(s) 13.186 0
*He(s)+'"N 2. 7851 0
‘H#+1'*0 -5. 2897 10. 065
‘He(s)+'"N(s) 20.872 0
‘Lig+'*C -11.595 22.031
SH#+ 140 -18.398 34.957
*He+ ' N(s) 9. 145 0
*L i +'"*C 8.6986 0
*Be+''B -33. 966 64.536
*L i(s)+1'*C(s) 6.1879 0
*Be+!'*B -11.538 21.922
"THe + %N -20.05 38. 095



"L
"B
'B
*H
*L
*B
*C
°H
*L
’B
'C
n-+
n-
n-+
n+
n -+
n-+
n-+
n+
n-+
n-+
n+
n+
n-+
n+
n+
n-+
n-+
n—+
n+
n+
n-+
n+
n-+

i (s)+1'*C(s)
e +'*B

+12B e

e +''N

i +11C

''"Be

L

e +1°N#

i +1°C

+1°B e

+ 0L
n+1!'"F
p+'70(s)
D(s)+“’0(s)
T +1%0
SHe(s)+ '*N(s)
‘H#+'*0

‘L i#+4C
“H#+'%0
"He +'*N

SL i +1%C(s)
*Be+'*B
*He +'*N

*L i (s)+'2C (s)
*Be+'"B
"He +!'N
TLi(s)+IC
"Be +'1B(s)
"B+!'Be
*He +!°N#
'Li+'°C

tB e+ '*B(s)
tB+'°B e
"CoH L

JAERI-M 42—208

(continued)
8.4917
-5.7397
-29.548§
-33.11
-8.197
-19.696
-52.597
-57.112
-17.257
-1.6243
-39. 345
5.3042
8.8474
6.9283
-2. 4783
0.29429
-18.519
-12.813
-41.574
-1.4084
0.52208
-34.935
-19.603
1.2415
-16. 416
-35. 693
-10.23
-9.1096
-32. 711
-55.971
-21.32
-1.6654
-20.2
-53.598

10.906
56. 144
62.91
15.575
37.423
99.936
108.51
32. 789
3.0863
T4.757

4.7089

35.188
24. 345
78.993
2.6761

66.379
37. 247

31.192
67.818
19. 437
17.309
62.164
106. 35
40.509
3.1644
38. 3381
101. 84
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n+°*L i +°C
n+*Be(s)+°B

09 9 9 W Y v v v Y oOw W Www v o w w w v v v w vW UV U O

D
D

p+'"N’
D(s)+'*N

T +**N(s)
'He(s)+1'*C
‘H#+ "N (s)
‘He(s)+1*C
‘L i§#+''B
*H#+'*N

SHe +'*C(s)
'L i+'*B
*Be+'"Bet
*He +'2C(s)
L i (s)+'*B
*Be+1!'?B e
"THe +1!''C

L i(s)+''B(s)
"Be+''Be
"B+ 'L i

*He +'°C

*L i +'°B(s)
'Be+'"Be

*B +!'°L i
*C+'"Het
*He+"*'C
*Li+"B

+°B e(s)+°B e (s)
(s)+ D(s)+'*N (s)

F o+ F + 4+ + 4+ + F o+ o+ o+ o+ o+ o+t

+

D(s)+ T + '*N (s)
D(s)+*He(s)+''C
D(s)+*H#+'*N
D(s)t*H e (s)+'*C (s)
D(s)+*L i $#+'°B

(continued)

-38.

54

L4364
. 94942
. 7085
. 058
6951
594
. 665
675
. 026
. 5944
133
541
. 4829
. 346
. 342
651
L4654
. 833
. 661
.19

. 887
. 4393
641
388
614
. 28

. 586
L9747
L5507
. 6886
.923
L1127
42

— 100~

73.228
16. 03

5.1462

16.521
23.929

62.083
43. 751

23.053
99. 830
2.8175
21.557
51.95
39.237
14. 185
37.684
100.06
59,263
32.086
2. 7347
17.22
129. 94
101.87
40. 396
12.514
5.652
14. 347
14.609
39. 755

59. 699
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(continued)

D(s)+ *H#+'*N -40. 865 77. 647
D(s)+*He +'2C(s) -1.1273 2. 142
D(s)+*L i +'*B -14, 787 28. 096
D(s)+*Be+1!2Be -48.514 92.18
D(s)+*He +''C -17.98 34.162
D(s)+*L i (s)+''B(s) -12.491 23.733
D(s)+°Be+!'Be -28. 285 53. T44
D(s)+'He +'°C -31.549 59.945
D(s)+7L i (s)+'°B(s) -16.695 31.721
D(s)+"Be+!"Be -18.113 34.416
D(s)+ 7B +*°L i -51. 437 97.734
D(s)+*He+°C -50. 249 95. 475
D(s)+°*L i +°B -23.099 43.888
‘D(s)+*Be+"Be(s) -6.0268 11. 451
D(s)+*B+°L i -37.612 71. 464
D(s)+*C+°He -65. 642 124. 72
T+ T+!''N -11. 847 22.51
T+3%H e (s)+'*C(s) -9.6078 18. 255
T+*H#+ 1N -34.173 65. 988
T+*He(s)+12C(s) 6. 0237 0

T+*L i #+1%B -30. 041 57.079
T +5H#&+1'N -50. 251 95. 480
T+*He+1!'C -13.592 25. 825
T+5L i +1'B(s) -11. 899 22.61
T+%Be+''Be -45. 425 86.311
T+*He+'°C -24. 845 47.208
T+°L i(s)+'°B(s) -17.688 33.608
T+*Be+!°Be -22.532 42.813
T+ He+°C -46.575 88.494
T+7L i(s)+°B -18. 874 35. 862
T+"Be+*°B e(s) -18.668 35. 47
T+'B+°L i -44. 375 84.316
T+*He+*C -58. 244 110. 67
T+*Li~+"*'B -35, 417 67.294
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'Be+'Be
'He(s)+'"B
‘H#+'2C(s)
‘He(s)+'*B
‘L i#+'*B e
"H#+1'C

SHe +'"B(s)
L i+'"Be
*Be+!''L i
*He +'°B(s)
*Li(s)+'"B e
*Be+!'°L i
"THe +°B

"L i (s)+*B e (s)
"Be+°*L i
"TB+*He

*He +*B

*L i +*Be
‘H#+1'C
‘He(s)+!"B(s)
1L i¢g+''Be
*H+1'°C

*He +!'°B (s)
SL i +'"B e
*Be+1'"Li
*He +°B

L i (s)+ "B e (s)
®Be+"L i
"He +*B

"L i(s)t+*Be
TBe+?*®L i
'B+*He

p—

(continued)
-1. 4349
-23.026
-17.373
-7.3273
-41. 73
-35.973
-11.591
-23. 387
-66. 133
-21. 176
-18.225
-43. 737
-30. 059
-17. 787
-32. 255
-60. 213
-46. 051
-17. 42
-15.517
9.8808
-24.32
-28.518
-2.4672
-3.3134
-46.556
-9.0345
-4. 4597
-22. 354
-28. 057
1.125
-15. 741
-38. 494

46.
54.
. 6879
. 2957
88.
17.
L4737
42.
53.

29.
73.

. 7264
43.
33.
13.
79.
68.
22.
44.

125.
49.
34.
83.
57.
33.
61.
114.
87.
33.
29.

752
009
922
289
351
023
436
66

235
629
102
113
797
281
41

099
482

21

186

46

166

474
309

508
142
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'""B+°B e total branch 100162)

REACTION
compound nucleus *°F * A=20 Z=9
branch © Q(MeV) Eth(MeV) remarks
1 D(s)+ **0 (s) 7.6621 0
2 SHe +'*N(s) 8.5242 0
3 THe +!'N’ -11. 44 20.804
4 'L i +12C(s) -0.9297 1.6907
5 *Be+'’B 1. 7045 0
6 n+n+ '*F 2.9998 0
7 ‘n+1H e (s)+ '*N(s) 9. 4179 0
8 2n+T+1%0 -13.932 25. 336
9 *H#+1%0 -16.63 30. 243 n. o.
10 SH#+140 -29. 89% 54. 36 n.o
y +2°F 20.033 0
n+'°F (s) 13. 432 0
p+1'0 9. 3945 0
T +70(s) 5.8751 0
*He(s)+'"N -2. 7866 5. 0677
‘“H#+ 150 (s) -1. 0873 1.9773
‘He (s)+'*N 11.909 0
‘L ig+teC -18.798 34.187
SL i +!5C -1.5375 2.7961
SBe+!*B -42.654 77.571
*He +!'*“N(s) -0. 44004 0.80025
SL i (s)+'*C 2.9102 0
*Be+!*B -22. 022 40. 05
TLi(s)+1'3C(s) 1.9839 0
TBe+!'B -12. 315 22.397
"B+1°B et -42. 804 77. 844
*He +'*N -28.92 52. 595
*B+12B e -27. 982 50.887
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(continued)

*C+1'*L 1% -67.999 123. 66
*He +!''N -45.704 83.118
"L+ -15. 588 28.349
*B+''Be -12.574 22.867
*C+ 'L -49. 798 90.562
'1"He#+!'"N# -69.084 125. 64
1oL i +1'°C -29.516 53.678
198 ¢ +!°B (s) -4.6421 3.4421
n+p +'*0(s) 5. 4375 0
n+D{(s)+ 170 (s) -0.38219 0.69506
n+ T+ 1'°0(s) 1.7315 0
n+*He(s)+!'*N -8.6691 15. 766
n+*H#+'%0 -16. 751 30. 464
n+ 4L i #+1'°C -23. 049 41.917
n+*H#+'10 -29. 852 54.289
n+*He +'N(s) -2.3091 4.1993
n+%L i +'"C -2.7558 5.0113
n+*Be+''B -45.42 82.6
n+*He+*'"N -10.993 19.993
n+°%L i (s)+'*C(s) -5.2663 9.5773
n+*Be+'"B -22.992 41.813
n+ " "He+'*N -31.504 57.293
n+ 7L i (s)+'*C(s) -2.9625 5. 3875
n+"Be+ !B -17.194 31. 269
n+"B+'?B e -41.003 74.567
n+*He+"'"N -44.564 81.043
n+*L i +''C -19. 651 35.738
n+*Be+"'""B(s) -1.6654 3.0287
n+*B+!''B e -31.15 56.649
n+*C+ 'L i -64. 051 116. 48
n+°*He+'°N# -68.566 124.69
n+*L i +'°C -28.711 52.214
n+°*B e (s)+'°B(s) -11. 454 20.83
n+°*B+'!*B e -13.078 23.784
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p

+p+1!*N
+D(s)+ !N
+ T+ '°N
+°*He(s)+'°C

*L

*H
‘L
‘B
"H
TL
"B
B
*H
*L
*B
*'B
*H

+ 4+ + + + + + + + + 4+ 4+ + 4+ + + o+ 4+ o+ 4+ o+

*B
'B
+°C

+

D(s)+
D(s)+
D(s)+

HB‘

'L §

i

e

e

i

e
R

e
.
+
D
T

‘Hi#+ '*N(s)
‘He(s)+!*C
‘L i$+'*B
SHE#+ '*N(s)
*He +1!'1C

+''B
+!"B e
+1°C (s)
(s)+'*B
+'*B et
+12C (s)
(s)+'*B
+12B e
2L i ¢
+ 11 C

+ 1B (s)
+1'B e
R
+1°C

+ 1B (s)
(s)+'°B e
1°L i
1He#
(s)+ '*N
+ 1N (s)

*He(s)+'*C
D(s)+*H#&+ N (s)
D(s)+*He(s)+1*C
D(s)+*L i #+'*B

JAERI—M 92—208

(continued)
-50.799
-7.6794
-8.2802
-7.9053
. 899
.215
0.42855
. 363
L9217
-1.6832
L6117
. 993
-7.9907
.921
.587
. 383
-15.55
. 119
. 063
.521
. 887
. 389
. 094
. 785
.278
.228
.519
. 587
. 838
-8. 1715
. 925
. 824
1.435
-41.904
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92,
13.
15.
14.
28.
24.

5.
43.
0611
41.
112.
14.
32.
73.
24.
28.
51.
123.
53.
30.
22.
92.
79.
44.
20.
60.
119.
21.
14.
32.
39.

76.

383
966
058
311
913
032

223
913

132
74

532
591
83

339
279
137
78

638
71

531
919
627
152
419
958
28

71

861
598
688

207
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D(s)+*H#+'*N
D(s)+*He+1'*C(s)
D(s)+*®*L i +'*B
D(s)+°*Be+'*Bet
D(s)+*He+1'2C(s)
D(s)+°L i (s)+'*B
D(s)+°Be+'?Be
D(s)+"He +''C

D (s)+?

D(s)+"Be+!'"Be
D{(s)+ "B +1''L i
D(s)+*He+1!°C
D(s)+*L i +'°B(s)

D(s)+*Be+!'!"Be
D{(s)+*B +1!'°L i
D(s)+*C +'"Het#

D(s)+*He +°C

D(s)+°L i +°B

L i(s)+''B(s)

(continued)
-32.256
-7. 6351
-21.362
-61. 77
-10.712
-20.575
-36.571
-29. 88
-16.695
-29.063
-61.89
-40. 42
-26.116
-10. 669
-49. 87
-77.615
-62. 843
-30. 49

D(s)t*B e (s)+*B e (s) -15.816
T+ T+"'""N(s)

T
T

-3
+

s T s T T I T B B
¥ o4+ +F + + + A+ o+ + o+

+
+

*He(s)+'*C
‘H#+'*N
‘He(s)+1'*C(s)
‘Li¢+'*B
SH#+ '*N

*He +'7C(s)
L i +!'*B
*Be+'*Be
*‘He +''C

*L i (s)+''B(s)
*Be+''Be
"THe +1!'°C

"L i(s)+'°B(s)
"TBe+'°Be

-12. 748
-12. 885
-26. 12
-0. 48415
-36.617
-46. 062
-5.3242
-19. 984
-53.711
-23. 177
-17. 688
-33. 482
-36. 746
-21. 892
-23. 31
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58.
13.
38.
112.
19.
37.
66.
54.
30.
52.
112.
73.
47.
19.
90.
141.
114.
55.
28.
23.
23.
47.
. 88048
66.
83.
11.
36.
97.
42.
32.
60.
66.
39.
42.

660
885
85
33
482
418
508
34
361
854
55
507
495
402
694
15
29
449
762
183
433
501

591
769
501
342
679
148
167
891
826
812
391



T
T
T

)R

8 R R

-+
-+
+

+

4+ 4+ + + + o+ o+ o+ T+

TB+!'°L i
*He +*C
*Li+*'B
‘Be+°Be(s)
*B+°L i
SC+*He
*He(s)+''B
‘H#+°C(s)
‘He(s)+'*B
‘L i#+'"Bet
SH#+'2C (s)
*He +'*B

5L i +'?B e
*Be+!*L i¢#
*He+''B(s)
*L i(s)+''Be
‘B e +IIL i
"He+!'"B(s)
Li(s)+'°Be
"Be+'°L i
'B+'"Het#
*He +'B

*L i +°B e(s)
*Be+°L i
tB+°*He

n+ '*N (s)
‘H#+'2C(s)
‘He(s)+'*B
‘Li#+r'?Be
*H#+''C

*He +!''B(s)
*Li+'""Be
sBe+!'0Li
*He +'°B(s)

—
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(continued)
-56.634
-55. 445
-28.295
-11.224
-42.808
-70. 839
-33.511
-23.881
-13.903
-54.986
-28.706
-19.675
-31.673
-81.536
-21. 176
-29. 175
-54.19
-33.076
-22. 429
-44.514
-72.186
-38.929
-27.209
-24.811
-58. 646

9.4179
-8.2492
1.7964
~32.606
-26. 849
-2. 4672
-14. 263
-57.009
-12. 052
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102.
100.
ol.
20.
17.
128.
60.
43.
25.
99.
52.
35.
57.
148.
38.
53.
98.
60.
40.

. 80.

131.
70.
49.
45.

106.

15.

59.
48.

25.

103.
21.

99

83

458
411
851
83

943
429
284
997
204
781

28
51
058
549
153
79
954
28
797
482
122
65

002

298
828

. 4869

939

918
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(continued)
a+**Li(s)+'°Be -9. 1018 16. 553
a+*Be+'"L i -34.613 62.948
a+"He+"*B -20. 935 38.072
a+"L i(s)+°Be(s) -8.6637 15. 756
a +"Be+°L i -23.132 42. 067
a +"B+*He -51. 089 §2.911
a+*He+*B -36.928 67.156
a+*Li+*'Be -8.2963 15.088

: AN value of ®*H is based on AN=141.9 HeV. This AX value is not

shwvon in Appendix B.
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Table 10 !°B-induced Fusion Reaction

REACTION '°B + '°B total branch 8(160)

compound nucleus *°N e * A=20 Z=10

branch Q(¥eV) Eth(MeV) remarks
1 “He(s)+'°0(s) 26.414 0 (1
2 n+!°N e 14.279 0 (10)
3 p +1'°F (s) 18.3 0 (10)
4 *B e +'2C(s) 19.16 0 (10)
5 n+ p +1*F 7.868 0 10)
6 n+*He(s)+1%0 10. 75 0 (10)
T p+*He(s)+'*N(s) 14.286 0 (10
8 n+p+a+'*N(s) 3.4528 0 (102

y +2°N e (s) 31.148 0

D(s)+1*F 10.093 0

T +'"F 7.2001 0

SH e (s)+170(s) 9.9795 0

“H§+1°F -12. 418 24.837

‘L i #+'°N ~6.7005 13. 401

SHé+ 1°F # -26. 458 52.917

*He+!50 9. 8561 0

SL i+ '3N(s) 12.32 0

*Be+'°C -19. 472 38.943

‘He +'40 -1. 4973 2. 9946

SL i (s)+'*N(s) 7.1525 0

*Be+!'C 2. 7077 0

"He +'%0 -25.119 50. 239

"L i(s)+ 1N 3.8492 0

"B e +1°C(s) 5.2078 0

"B +1'B -20. 331 49. 661

'He +120 -39.556 79.113
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(continued)

i +1'%N -14.
*B+1!'*B -12.
'C+'*Be -36.
*Li+!'N -25.
*Be(s)+''C 2.
°B + !B (8) 3.
*C+'"Be -24.
'L i +'°N# -49.
*Be+'°C -4.
n+n+ '*N e 2.
n+ D(s)+'"F 0.
n+ T + 15F -9.
n+*He(s)+1'°0(s) 5.
n+*H#+'°*F#% -26.
n+*L i #+ '*N (s) -g.
n+*H#+'""F# -51.
n+*He+1'0 -3.
n+°L i +'N(s) 1.
n+*Be+1'"C -20.
n+*He+'*0 -24.
n+°L i(s)+'*N -3.
n+°*Be+'*C(s) -5.
n+ "He +'20 -42.
n+ 7L i(s)+!'*N -16.
n+ "B e +'*C(s) 0.
n+ "B +'*B . -25.
n+*L i +''N -29.
n+*Be+1!''C 0.
n+*B +!''B(s) -15.
n+*C+'"Be -39.
n+°L i +'°N#% -43.
n+*Be(s)+1°C -11.
n+*B +1°B (s) -8.
n+°*C+!°B e -25.

182
188
07
762
1038
0178
986
428
2071
5398
94283
5887
8359
58
1913
37
3664
4868
69
673
4009
4688
14
215
26149
209
825
43836
558
239
624
018
4364
49

—110—

28.
24.
72.
51.

49.
98.
3.

19.

53.
18.
102.
6.

41.
49.
.8019
10.
84.
32.

50.
59.

31.
78.
97.
22.
16.
50.

364
376
141
525

971
857
4143

199

16
383
74
7321

379
346

938
28
429

419
65

116
478
241
038
873
98
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(continued)
p+p+11t0(s) 10. 306
p+D(s)+'70(s) 4. 488
p+T+'0(s) 6.95997
p+*He(s)+'*N -3.8009
pt+*'H#+1'%0 -11.883
p+*L i#+1*C -18.181
p+*H#+1'*0 -24.984
p+*He+""N(s) 2.5591
p+°*Li+'C 2.1126
p+*Be+!'B -40.551
p+*He+'*N -6.1253
p+°L i(s)+"'°C(s) -0.39809
p+*Be+'*B -18.124
p+'He+!'*N -26.636
p+ 7L i(s)+12C(s) 1.9057
p+'Be+'*B -12.326
p+"B+1'*"Be -36.134
p+*He+"'""'N -39.695
p+3*Li+!''C -14. 783
p+*Be+1'B(s) 3.2028
p+*B +1'""Be -26. 282
p+°*C+"MLi -59. 182
p+°He+'"Ni -63.697
p+°*L i+1'"C -23. 843
p+°Be(s)+'°B(s) -6.586
p+°B+'°Be -8.2103
p+°C+"'L i -45. 931
D(s)+ D(s)+'*0(s) 2.5669
D(s)+ T+1'%0 -6.8397
D(s)t*H e (s)+'*N(s) -4.0671
D(s)+*H#+ ' 0 -22. 881
D(s)t*H e (s)t'*N (s) 5.6774
D(s)+*‘L i #+1'*C -17.174
D(s)+*H#+1'*0 -45.935

—111—

7.6018
23.766
36. 361
49.968

0

0
81.103
12. 251

0.79619
36.248
53.211

0
24.651
72. 269
79.391
29.566

0
52.564

118. 36
127.39
47.686
13.172
16.421
91. 861

13. 679
8. 1342
45. 762

34. 348
91.871



D(s)+*He +'*N
D(s)+°5L i +'*C(s)
D(s)+*Be+'*B
D(s)+*He +'*N
D(s)+°L i (s)t'?C (s) -3.1199
D(s)+°Be+''B
D(s)+"He+!''N
D(s)+ 7L i (s)+1''C

D(s)+ "B

+ 1B (s)

]

D(s)+ "B +!'"Be
D(s)+*He +'"N#
D(s)+®*L i +1'°C

D(s)+*Be+!"B{(s)
D(s)+*B +'"B e
D(s)+*C+1'L i

D(s)+°*L i +°C
D(s)+°Be((s)+ "B

T +
T +
+
+
+
+

e e e T T T T T B B B I

F + + + + + + + + + o+

T +'10
*He(s)+'*N(s)
‘H#+1'*0
‘He(s)+'*N

‘L i ¢+ 1'3C(s)
SH#+1%0

SHe +!*N

SL i +'2C(s)
*Be+!%*B
*He +''N

*L i (s)+1'C
‘Be +''B(s)
"THe +'°N#
"Li(s)+'°C
"B e+'"B(s)
'B+'"B e

' i +°C

JAERI-M $2-208

(continued)
-5.7698
-3.8393

-39. 297
-23. 965

-20.778
-40. 054
-14.591
-13. 471
-37.078
-60.332
-25.681
-6.0268
-24.562
-57.939
-42.901
-12.798
-13. 805
-8.6431
-39. 799
1.3812
-19.093
-56.698
-19.576
-2.5283
-37.918
-33. 351
-15.584
-17. 89
-56.658
-21. 457
-18.668
-31.325
-40. 707

—112—

11.
. 6786
78.
47.
. 2397
41.
80.
29.
26.
74.
120.
51.
12.
49.
115.
85.
25.
27.
17.
79.

38.
113.
38.
. 0567
75.
66.
31.
35.
113.
42.
37.
62.
81.

593
829

556
109
182
942
157
66

363
054
123
92

803
596
61

286
599

187

153

836
701
168
781
32

914
336
651
414



=3 oA
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R

] A& R

lBe+DB
'B + "B e (s)
!C+°L i

*He(s)+1'*C

‘H#+ '*N
‘He(s)+112C(s)
‘L i#+'*B
*H#+'*N

*He +'*C(s)
*Li+'?*B
*Be+'?Be
*He +''C

SL i (s)+''B(s)
*Be+''Be
"THe +'°C

L i(s)+'°B(s)
"Be+'°Be

"B +1'°L i

*He +°C
*Li+°B
*Be+°B e(s)
'B +°L i
*C+*He
‘H#+'*N
‘He(s)+1'*C(s)
‘L i#+'*B
*H#+1''N

SHe +''C

*L i +'"'B(s)
*Be+'"Be
*He +'°C

*L i (s)+!'"B(s)
*Be+'°Be
"THe+°C

JAERI-M 92-—208

(continued)
-8.2059
-25.116
-50.897
-8.781
-22.015
3.6203
-32.512
-41.958
-2.2198
-15. 879
-49.607
-19.072
-13.583
-29. 378
-32. 641
-17. 787
-19.205
-52.53
-51. 341
-24.191
-7.1192
-38.704
-66. 735
-21.501
19. 252
-16. 813
-37.023
-0. 36346
1. 3286
. 197
-11.617
-4. 4597
-9. 3044
. 347

—113—

16.412
50.233
101.79
17.562
44.031

65.024
83.916
4.4395
31.759
99.214
38. 144
27.167
58.756
65.283
35.575
38.411
105.06
102.68
48. 382
14.238
77.408
133. 47
43.003
0
33.626
74.047
0.72692
0
64.395
23.235
8.9195
18. 609
66. 693



a+7L i(s)+°B

a+"Be+*Bel(s)

a+'B+°*L i
a+*He+*'C
a+°*Li+*B

a+'Be+"Be

JAERI-M

92--208

(continued)

-5,
-5.
-31.
-45.
-22.
11.

646
4398
147
016
189
793

11.292
10. 88
62.295
90.033
44.378

REACTION ''B +!'°B total branch T(180)

-] € G = W N

compound nucleus *'N e* A=21 1Z=10
branch Q(NeV) Eth(NeV) remarks
| ‘He(s)+'70(s) 19.103 0 (102
*B e+ '*C(s) 12.652 0 (10
"Be(s)+':C(s) 9.3711 0 (10)
n+n+'*Ne 2.825 0 (10)
n+p+'*F(s) 6.8458 0 (107
n+*‘He(s)+'%0(s) 14. 96 0 (107
n+*B e+ '*C(s) 7.7057 0 (10>
vy +3*'Ne(s) 26. 454 0
"n+2°N e (s) 19.694 0
p+*°F 13. 447 0
D(s)+ '°F (s) 9.0704 0
T+!'*F 4.8957 0
*He(s)+'*0(s) 6.5697 0
‘H#+'"F -7.0728 13.505
‘L i#+'"N -12. 272 23.434
*H#+'°F -23.1751 45. 353
H e+ '*0(s) 14. 066 0
L i +'°N 3.3567 0
*Be+'°C -26.675 50.936

—114-—
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(continued)
*He +!'%0 0.27098
L i (s)+'*N(s) 6.5317
*! B e +!'*C -7.5284
"He+"'*0 -13.398
"L i(s)+ '*N(s) 2.9485
"TBe+'‘C 1.9302
"B +'‘B -30.815
*He +'%0 | -33. 99
*L i +!'°N -5.5721
*B+!'°B -18. 764
*C+!'"Bet -49. 326
*He +1'%0 -52.151
°L i +1!2N -21.5173
*B+1%B -5.0685
*C+'*B e -33.271
1°L i +''N -38.021
1°B e + ! C © -2.5383
l1eC +1'B e -15. 157
TON#4+ 'L i -59. 881
n+ D(s)+'*F -1.3616
n+ T+'"F -4.254
n+*He(s)+'"0(s) -1. 4746
n+*H&#+'°F -23.873
n+ ‘L i $#+'°N -18. 155
N+ CHE+LSF# -37.913
n+*He+'"0 -1.5981
n+°%L i +'"N(s) 0.86591
n+*Be+'°C -30.926
n+*He+'0 -12. 951
n+°L i (s)+*'*N(s) -4.3016
n+*Be+'"C -8. 7465
n+"He+'0 -36.574
n+ "L i (s}Y+'*N -7.6048
n+ B e+'*C(s) -6.2463

—115—

14.
25.

58.
64.
0.
35.
94.
99.
41.
. 6745
63.
72.
. 8468
28.
114.

59.
24.
. 2139
16.
69.
14.
11.

376
583

842
804
64

829
188
583
194

532
601

842
34

. 1231
. 8158
45.
34.
72.
L0513

585
666
384

053
731

701
8317
522
927
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(continued)

n+’B +!'*B -31.785 60.693
n+*He +1'20 -51.011 97. 405
n+*L i +'*N -25. 636 48.952
n+*B+'*B -23.642 45. 145
n+*C+'*B e -47.525 90. 748
n+*L i +''N -37.216 T1.065
n+*Be(s)+''C -9.3504 17. 855
n+ "B +'"B(s) -8.4364 16.109
n+*C+'"Be -36. 44 69.582
n+ '°L i +'°N# -60.883 116. 26
n+'°Be+1'°C -15.661 29.905
n+!°B(s)+ '°B (s) -11.454 21.872
p+p+1'*0 2.8085 0
p+D(s)+'*0(s) 1. 0761 0
p+T+1'70(s) -0.71086 1.3574
p+°*He(s)+!'"N -9.3726 17.897
p+*‘H#+1'%*0 (s) -7.6732 14.652
p+*He(s)+!'*N 5.3227 0
p+*L i#+1'*C -25. 384 48. 471
p+*H#+'*0 -23.216 44.33
p+*He+ ' N(s) 1.9382 0
p+3Li+1'*C -8.1235 15.512
p+*Be+!'!"B -49. 24 94. 024
p+°*He+'NC(s) -7.026 13.416
p+°*Li(s)+!'*C -3.6758 7.0189
p+°*Be+'*B -28. 608 54.627
p+"He+'°N -18.026 34.42
p+ 7L i(s)+'*C(s) -4.6021 8. 7877
p+'Be+1!''B -18.901 36.092
p+'B+1!'*"Bet -49. 39 94.311
p+*He+!'*N -35.506 67.799
p+*Li+'*C(s) -7.5157 14. 351
p+®Be+'*B -4.8815 9.3217
p+*B+'?Be -34.568 66.007

—-116—
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'C+ 'L ¢
*He+!'N

'L +1C

"B e(s)+!''B(s)
*B+ !B e
*C+!'"L i

'OH e #+ '°N #
0L i +10C
+1!*Be +'"B(s)

+ o+ o+ + o+ o+

D(s)+ D(s)+1'70(s)
D(s)+ T +1'°0 (s
D(s)+*He(s)+'*N
D(s)+*H#+1'%0
D(s)t*H e (s)+'*N (s)
D(s)+*L i#+1'°C
D(s)+*H#+ 0
D(s)+*He +'N(s)
D(s)+°*L i +'C
D(s)+*B e +'‘B
D(s)+®*He+!'*N

D (s)+°L i (s)+'*C (s)
D(s)+*Be+'*B
D(s)+"He+"'*N
D(s)+7L i (s)t'?C (s)
D(s)+"Be +'*B
D(s)>+™B +'*B e
D(s)+*He +''N
D{(s)+*L i +''C
D(s)+*B e+ ''B(s)
D(s)+*B +1''Be
D(s)+*C+ 'L i
D(s)+°*He +'"N#
D(s)+°L i +1'°C
D(s)+*°B e (s)+!'°B (s)

(continued)
-4,

-52

-22.

-86.
-19.
-56.
-T5.

-15

585
. 29

174
586
16

383
67

. 102
.228
. T436

. 6299

.03
113

. 0565
. 41

214
. 6705

T

. 781

. 355
L6277
. 353
. 865
. 3238
. 5585
. 364
. 825
.013

. 0268
.51l
412
. 927

. 073

. 816

— 117~

142

52.
65.
L1317
13.
95.
29.
18.
52.
68.
13.
41.
86.
93.
45.
11.
67.
130.
139.

12

63
30

.42
99.
42,
12.
36.

107.

144.
68.
21.

848
342
576
586
66
49
931
44
. 0578

.0218
24.
40.

882
314

34
331

59

057
32

384
231
484
985
16
623
422
852
508
809
63
25
. 152
.2
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(continued)

D(s)+*B+!'°B e -17. 44 33. 301
D(s)+°*C+1'°L i -95.16 105. 33
T+ T+'*0 -12. 037 22.984
T+*He(s)+'N(s) -9.264 17.689
T+*H#&+ 140 -28.078 53.614
T+4He(s)+ "N (s) 0.48052 0

T+4L i #+'C -22. 371 42. 7117
T+5H#+1'%0 -51.132 97.637
T+%He+1!*N -10. 967 20.941
T+5L i +1%C(s) -9.0362 17. 255
T+*Be+'"B -44. 493 84.986
T+*He+!2N -29.162 55.684
T +°L i(s)+'*C(s) -8. 3167 15. 881
T+*Be+1*B -25.975 49. 598
T+7He+!'N -45. 251 86.407
T+'L i(s)+11C -19.788 37.785
T+'Be+!"B(s) -18.668 35.646
T+’B+''Be -42. 275 80. 724
T+*He+'"N# -65.529 125.13
T+*Li+1°C -30.878 58.962
T+*Be+!°B(s) -11.224 21.432
T+*B+'°Be -29. 758 56.824
T+3*C+'L i -63. 156 120.6

T+°*Li+°C -48.098 91.843
T+*Be(s)+°B -17.995 34.361
t +*He(s)+1'*C -19.017 36.313
T +*HE+ "N (s) -22.916 43.758
t+*He(s)+'C 0.34263 0

T +4*L i #+'4*B -42.997 8§2.102
r +*H#+ 1N -33. 348 63.678
T +%He +1%C(s) -8.7276 16. 665
t+*L i+'*B -22. 455 42. 871
r+*Be+'"Bet -62. 863 120.04
t+°He +'2C(s) -11. 805 22.541

-118—
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*L i (s)+'*B

*‘Be+'!'*Be
"He +1''C
"Li(s)+ 1'B(s)
"Be+'!Be
TB+ 'L i

*tHe +1!'°C

'L i +'°B(s)
*Be+!°Be

*B +!°L i
*C+!'"Het
"He +°C
*Li+°B
*Be(s)+°Be(s)
‘H#+'*N

‘L i%¥+''B
SH#+ %N

*He +'2C (s)
*L i +'*B
*Be+!'”Be
*He +1''C

*L i (s)+''B(s)
‘Be+!'Be
"THe+'°C

"L i(s)+'°B (s)
"Be+'"Be

"B +1°L i

tHe +°C

*L i +°B
*Be+°Be(s)
*B+°L i
*C+°H e

(continued)
-21.668
-37.664
-30.973
-17. 787
-30.155
-62. 983
-41.512
-217. 209
-11. 761
-50.963
-78.708
-63.936
-31.582
-16.908
-12. 892
-23.388
-32.834

6.9039
~6. 7556
-40. 483
-9.9485
-4. 4597
-20. 254
-23.518
-8.6637
-10.082
-43. 4086
-42.217
-15. 067

2.0044
-29.58
-57.611

41.
71.
59.
33.
57.
120.
79.
51.
22,
7.
150.
122.
60.
32.
24.
44.
62.

12.
17.
18.
.5159
38.
44.
16.
1.
32.
80.
28.

56.
110.

374
918
142
965
281
27

268
955
458
313
29

09

306
286
617
66

697

9
302
997

675
907
543
251
384
614
711

484
01
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Table 11 ''B-induced Fusion Reaction

REACTION !!'B + ''B total branch 9(199)

_ compound nucleus 2N e * A=22 Z=10

branch Q(MeV) Eth(NeV) remarks
1 "L i (s)+ '8N (s) 2.3277 - 0 (7
2 "L i+ '#N{(s) -6.4728 12. 946 (1)
3 *L i+ !N -12.963 25.927 (13
4 1°'B e +12C (s) 4.72% 0 (7.10)
2 p+*'F 10. 095 0 (10>
6 n+n+ *°N e (s) 8.2395 0 (10>
7 n+p + 2°F 1.9929 0 (107
8 n+ *‘He(s)+'"0(s) 7.649 0 (10)
9 2n+ p + '°F (s) -4.6084% 9.2168 (1o

¥ +**N e (s) 25.363 0

n+ 2'N e (s) 15. 0 0

D(s)+3?®°F 4.2175 0

T+ 'F (s) 3.8735 0

*He(s)+1'70 -0.92752 1.855

‘H#$+'*F -9.3772 18. 754

‘He(s)+'*0(s) 15.693 0

‘L i¥+'*N -20.901 41.802

SH#+'"F -18. 406 36.811

SHe + 170 (s) 6.7553 0

L i +'"N -2.215 4.43

*Be+'"C -37.394 74.788

‘He +'"0(s) 4. 4807 0

L i (s)+**N -2.4317 4.8634

SBe+!°C -14.732 29. 464

"THe +1'%0 -11.63 23.259

TBe+1'°C ' -8.3059 16.612

—120—



"TB+'*B
*He +1'0
‘B e +111C
*B+'"B
*C+!'"B e

*He +1'%*0
*Re(s)+1'*C(s)
*B+1'%B

*C + 1B et

1°H e #+ %0

lOL i +12N

1B (s)+ '2B

l1oCc +'%*8 e
1N ¢4 *L i ¢
1ML i + N

11 e + 11 C

n+ D (s)+ ' F (s)
n+ T +18F |

n+ T H e (s)+ 1*0 (s)

n+*‘H#+'"F
n+*L | #+'"TN
n+*HE+'*F
n+*He+'%0(s)
n+*L i +!'*N
n+*B e +1°C
nt+®*He+1'*0

n+ *L
n+°*Be+1!*C
n+ "He +1'10

—

n+ 7L i (s)+'*N(s)

n+ "B e+1!14C
n+ 7B + ‘B

n+*He +1%0
n+*L i +'*N

(s)+ 1*N (s)

JAERI-M 92208

(continued)

-39.504
-22. 269
9.3744
-29.248
-58.779
-46.585
2.8633
-11.642
-46.527
-64.124
-33.832
-8.0843
-23. 443
-75.284
-48.474
-13. 488
-2.3838
-6.5585
-4.8845
-18.527
-23.72%
-35. 205
2.6117
-8.0975
-38.129
-11.183
-4.9225
-18.983
-24.852
-8.5056
-9.524
-42.269
-45. 444
-17.026

—121—

79.
44.

58.
117.
93.

23.
93.
128.
67.
16.
46.
150.
96.
26.
. 7676
13.
. 769
37.
47.
70.

16.
76.
22.
. 8449
31.
49.
17.
19.
84.
90.
34.

008
537

497
56
17

284
054
25

664
169
885
5T

948
976

1N

054
453
411

195
259
366

365
704
011
048
539
889
053



n+*B e+ !*C(s)
n+*B +''B
n+*C+'*Bet
n+*He +'20
n+°*L i +'*N
n+*B e (s)+'*C(s)
n+°*B+!'*B
n+°C+'2B e
n+'°L i + N
n+'!°Be+''C
n+'°B(s)+''B(s)
n+'°C +'"B e

n+ '"N#+ 1L i

+
N
L
+

o+ o+ 4+ o+ o+ o+ o+ o+ o+

+

p
p
p
p
p
D
o}
D
p
P
p
p
p
p
p
p
P
p
p
p +
p

+

pt+3%°0
D(s)+'°0
T+'*0(s)
*He(s)+'*N
‘H#+'"0(s)
‘He(s)+'™N
‘L ik+'7C
SH#+ 120 (s)
SHe+'*N
)L i +1'*C
*Be+!°Bi#
*He +' N{(s)
*L i(s)+'*C
‘Be+'"B

—

TH e + '*N (s8)

"L i(s)y+'C
"TBe+''B
B+ '"B e
*He +'*N
*L i +'*C(s)
*Be+'*B

JAERI-M 92208

(continued)
1.1979
-30.218
-60.78
-63.605
-33. 0217
-2.0831
-16.521
-44.726
-49. 475
-13.992
-11. 454
-26.611
-71. 335
-1.0384
-6.4211
-4.1207
-18.001
-14. 984
-0. 24895
-36. 103
-19. 006
-7.0251
-15.327
-61.293
-7.6468
-13.912
-37.297
-18.926
-7. 8797
-29. 386
-58. 843
-26. 897
-14.023
-11.457

—122—

60.
121.
127.

66.

33.
89.
98.
27.
22.
53.
142.
L0767
12,

36.
29.
.497%
72.
38.
14.
30.
122.
15.
21.
74.
37.
15.
58.
117.

53

28.

22

436
56
21
055
. 1661
041
451
951
985
908
222
67

842
. 2415
003
967

206
012
05

654
59

294
824
594
853
759
771
69

. 793
047
.914
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*B+'!*Bet
EC+1'*L i#
*He +1!'%N

"L i +12C(s)
*Be(s)+'*B
*B+'?B e
*C+1'*L it
1"He#+''N
L i 4+ C
"B e+ 1B (s)
'"B(s)+''B e
eC L

D(s)+ D(s)+'*0(s)
D(s)+ T+'"0(s)
D(s)+*He(s)+!'"™N
D(s)+*H#+ %0 (s)
D(s)+*He(s)+'*N
D(@(s)+*'L i #+1'°C
D(s)+*H#+1'%0

D(s)+*He +'"N(s)
D{(s)+ 5L i +1!'8C
D(s)+ 5B e +1'%*B

D(s)+*He + ' N(s)
D(s)+°*L i(s)+1'*C
D(s)+*Be+'*B
D(s)+"He +'*N
D{(s)t’L i (s)X+'*C (s)
D(s)+"Be+''B
D(s)+'B+'*B et
D(s)+*He+'*N
D(s)+*L i +'2C(s)
D(s)+*Be+!'*B
D(s)+*B+"'?B e
D(s)+°*C +1*2L i #

(continued)
-47.
-86.
-438.
-14.
-14.
-21.
-11.
-64.
-34.
-11.
-22.
-48.

_8_

-9,
-18.
-16.

..3_
-34.
-32.

-1.
-117.
-58.
-16.
-12.
-37.
-27.
-13.
-28.
-58.
-44,
-16.
-14.
-43.
-83.

823
608
101
907
67
446
786
263
433
228
1178
555
1534
9404
602
903
9068
614
445
2913
353
47
256
905
838
255
832
131
62
736
745
111
797
815
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5.
173.
96.
29.
29.
54,
143.
128.
68.
22.
44.
83.
16.
19.
37.
33.

69.
64.
14
34.
1186.
32.
25.
75.
54.
27.
56.
117.
89.
33.
28.
87.
187.

647
22

202
814
34

892
57

53

866
456
356
109
307
881
204
806

. 8137

228
891

.583

706
94
511
811
676
511
663
262
24
472
49 -
222
594
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(continued)
D(s)+*He +!''N -61.52
D(s)+°L i +''C -31. 404
D(s)+*B e (s)+!'B (s) ~-15.816
D(s)+*B+!'"Be -28. 39
D{(s)+°*C+1'L i -65.613
D(s)+'"He#+'°N#% -84.9
D(s)+'"L { +!'°C -45. 332
D(s)+!*Be +!°B(s) -20.458
T+T+'*0(s) -7.8268
T+*He(s)+'*N -18.227
T+*H#+'*0 -26. 309
T+*He(s)+!'*N(s) -0.14033
T+4L i #+'°C -32.607
T+ H#+'"0 -39. 41
T +°He+"'""N(s) -11. 867
T+5L i+'C -12.314
T+*Be+!''B -54.978
T+°*He+'*N -20.552
T+°*L i(s)+1'°C(s) -14.825
T+ Be+''B -32. 55
T+'He +'2N -41.062
T+ 'L i(s)+1'2C(s) -12.521
T+'Be+'*B -26.752
T+"B+'?B e -50. 561
T+*He+!'"N -54.122
T+*L i+1'"C -29.209
T+°*Be+!'B(s) -11.224
T+*B+!'"Be -40.708
T+*C+'"'Li -73.609
T+*He +'°N¢ -78.124
T+°*Li+"'"C -38. 27
T+°Be(s)+!°B(s) -21.012
T+°B+'°Be -22.637
T+°C+1°L i -60. 357
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123.
62.
31.
56.

131.

169.
90.
40.
15.
36.
52.

65.
78.
23.
24.
109.
41.
29.
65.
82.
25.
53.
101.
108.
58.
22.
81.
147.
156.
76.
42.
45.
120.

04
808
631
7179
23

663
915
654
455
619

. 28066

214
821
735
628
96

103
649

124
041
504
12
24
419
447
416
22
25
539
025
273
71
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(continued)
*He(s)+'"C -26.221
‘H#+'*N(s) -23.537
‘He(s)+'*C -9.8934
‘L i¥+'*B -51.685
SH#+ '*N(s) -34.249
*He +'*C -12.005
L i +''B -32.939
SBe+'"Be -72. 315
*He +'*C(s) -18. 313
*L i(s)+''B -28.243
*Be+'"Be# -50.919
"THe+"'2C(s) -23.705
"L i(s)+1'*B -25.872
"Be+'*Be -38. 441
"B +1'*Li# -78. 385
*He +''C -39.843
'L i +''B(s) -27.209
*Be+!'Be -22. 711
!B+ 'L i -61.416
*He +'"C -54.107
*L i +'°B(s) -34.6
"Be(s)+!°Be -21.55%
"B+ !°L i -43. 841
*C+'"Het -75.809
‘H#+ '*N(s) -13.1792
‘He(s)+''C 9.4663
‘L i#+'*B -33.873
*H&#+ '*N -24.224
*He + ' C(s) 0.39606
*Li+''B -13. 331
*Be+'*"Bet -53.739
*He +'2C(s) -2.6812
*L i(s)+'?B -12.544
*Be+'!”B e -28.54
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52.
41.
19.
103.
68.
24.
65.
144.
36.
56.
101.
47.
51.
76.
156.
78.
54.
45.
122.
108.
69.
43.
87.
151.
27.

67.
48.

26.
107.
5.
25.
57.

441
074
787
37
498
01
879
63
625
486
84
411
743
882
17
687
417
422
83
21

682
82
585

746
449

662
48
3624
088
08
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(continued)
a+"He -21. 849 43.698
a+"L i (s)+'*B(s) -8.6637 17.327
a +7Be -21.032 42.063
a+ "B + -53. 859 107.72
a+*He -32. 389 64. 777
a +*L i +'°B(s) -18. 085 36. 17
a+*Be -2.6371 5.2753
a +*B + -41. 839 83.678
a+*C+ -69.584 139. 17
a +°"H e -54.812 109.62
a +°L i -22. 459 44.917
a +°Be(s)+°Be(s) -T7.7843 15.569
x: M.D. High'®’ shows a positive valuve, which is unaccountable.
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15 8% A I.. T . C o x % & Ht ¥y

L.T.Cox et al: “Thermonuclear Reaction Listing with Cross-section Data
for Four Advanced Reactions”, FUSION TECNOLOGY, 18,325(1990) iC# Rl & KK
KON APHREZSHATHS YV, LALZIOHEKBHAESGIKER I THIL VA MD
HAKCRROESTHEBERUVURAVHAEZLLERLEOHESR D Lo

(1) RIERVREDOABOHENT+H T, AXRK A HBEELALHHO
6 0.2% LB NTIAE,

(2) BRSCBHEEFHELTRHMAEIALLYL "Be & ""Be 2 HRILT
B, LD LohHoOF - FREAXICRALVOTHABENSH S ELD
N5,

(3) HOoDRBARFIATY VY PEBRDNDANZ 1 EHMH 5.

(4) Tt MEE LT,

HO0QMOBEHICIBILEEE th
FHREEIXNTWLAEL “n.o. :not observed” ¥ #H
DIERPVLETH 5,

’

A. 1l REERURIGODOZIEEO LK

HRARIE CEOCETRANEMT S (2 Tk induced A MR LL) REZE
ELTASLT. RERURGOAMED Cox O F - % &0z Table Al
ER L. HEENAOHTRAXOHE CAGALAKO > 5, BAEDTL
S THRBANRI N T RENS LA EBTH B, FEDEEROE DU B,

O Cox¥ -4k p*He & p'He RICEMBAL T 5,

O Cox¥— %13 *Be’Be RIEL LD nulti-channel KX ®B L T 5,

O CoxF—%ik BOEFERBMTIEBIEHEI E. W >hrosRERIN
T 5,
Glrid. ERINEAEOHSIp~T-induced KIET10~20%TH
ZH. "L i-induced RIETI~8 0%BIZH > T WD, '

O AXORBHERIEDZCxT—F0EERL2KTIZ6 0.2%TH 5N,
TLi Eh BB ED induced HIETIX 6 6.4 % TH D,
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Table A.1 Comparison of number of branches

induced this report Cox ratio
p — 78 (102) 6 3 80.8%
D - 73 (157) 6 3 86.3%
T - 55 (214) 4 8 87.3%
*He- 83 (198> 5 8 6 9.9%
‘He- 52 (272 36 6 9.2%
SLi-— 64 (371) 2 6 4 0.6%
TLi- 52 (377 10 19.2%
*Be— 24 (435) 0 0
'1°B,!'B - 5 (55 6) 0 0
it 505 (2665) 304 6 0.2%

A. 2 FXEEHEHEHIXODUTORWBERIRIED M

KTl RERONLL "Be, '"Be & *LiI RDVWTORGRUEIEOZFIET -
& % Table A.2 IR To "Be & '"Be i3 Cox RUZOQOHOAEFNIS DT —
Y, 'Ll REBMBXR:-BAYBELSE, 4T, 814(1992) I & 5.

BEROMZREAHBOBEREHERT - sOXROIAETT. 5IAIAK
HERIAEAXDOBEXRMATRT. 'Li OBEEHEGHT - SREREXR:-BFPE
FEILAWINL TS,
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Table A.2 Reaction of Radioactive Nuclei

REACTION branch Q(MeV) Eth{MeV) remarks
"Be+ p y +*B 0.113~ 0.137 0 (4,7.9)
"Be+ D p+2*He 16.7 ~16.766 0 (4,5.7)
"TBe+ T n+p+ 2+*‘He 10.510 0 (4,5, 7)
"TBe+ 1 p+p+ 2*‘He 11.274 0 (4,5, 7)
"Be+ a y +11C 7.545 0 (4,7)
1®Be+ p T+%Be 0.0049 0

*He+*L i -15.982 17.59

‘He+ 'L i 2.563 0
1*"Be+ D T+*Be -0.5545 0.666

*He+ °*L i -14.143 16. 987

‘He+ 'L i 2.372 0
'*Be+ ''B *Li+1'*2C -3.680 7.73
*Li+*He n+'B 6.631 0

A. 3 BARUIZXRTVVIPEEDNDIH

Cox OHKABELETOBRARABRUIATY v EBDhLSSEEZHBT HE KD 3

B b,

ORFFSRUHBEBHROBRFUMFRILTLAL (THK)

Table A.3
OQmEDOME Y (8HF) Table A.4

OQEMEMENDNT VI (6B - Table A.5

Lt 32 2nFhEICFLEN, EFREHEBTCHRILIEEZPADTH 5,
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Yiolating Consevation Law in COX paper

cox

corrected remarks

ptt—2pi°He-4.59H4e¥
t+éLi— 7 +pt+*Li— 24He
t+7Li— o +d4*Li— 2'He
*Het+’Li— 2pi2+He
*Het®*Be->nt°C-6.282
*He+*Be— pt+3+He
‘Het®Be— "Het®Be-2.56MeV

!Li—»e +*Be—2'He

tLi— e t*Be— 2'He

tvpographical error

Table A.4 Reactions whose Q values are not correct

Ccox correct remarks
pt'°B—d+°B-2. 179MeV 6.2118
pt''B— *Het"Be-15.8159Me¥ 10.322
dt*He-—-nt+*Li+16.39KeV -5.1242 -2.225 is correct ?
d+*'B-—-*Het"Bet+tl1l.560MeV -11.560 negative value
tt4He— ntd+*He-0.4105MeV 6.2573 due to the error in quoted paper
t+°Be— *Het7Lit(, QMeV 0.00081
*He+''B— *Het+®*B-17.730NeV 16.913
*Li4+'°B—'°C+°He-31. 846M0eV¥ 7.1576
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Table A.5 Reactions whose & Value are not given in COX paper

COX errors Q value
t+*°B—pt+*He+tLi -3.658THeV
t+'°B— "Bet’He -6.3603MeV
t+!*B—>24He+He +1.1758NeV
‘He+*Be—n+''C 17.5575¥eV
*Het+*Be— 2nt!°C -5.5654MeV
*He+'°B—d+'!C +3.19624eV

A. 14 Do &
ROBEEOHESm ‘% & ‘Li & “n.o.:not observed” EHE TH 5.
‘B:t+t—d+*H

1Li:pt*Be—*Lit®He d+*Be—n+'Li tflet+®*He—d+4Li SHe+’Li—*Li+®%He
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4+ &5t B BT L& &% FH D £Z 457 B FE 5 — &

B. 1 REEBOAMMBEOT—%

BEFHENORETOQERRIGWERBUIRTHEOHBEEZNSRD SN S,
— Bk, RoOLIHIRKEZEILCBHERAMEAIGHAET 5,

AM= (M—-A) MeV

CITMRBEFHOEE., ABERHRTH D, 1anu=931.49433 ¥eV ELTHAE
LizdbDTH B, cOAMMBIBEEL L TEMERTEMMN SHETNKFMEE T
BPHMEANT, HEEELTHLDOSAEEINT IS, ZITR19 85K
Fapstra & Audi A FEULHM@ET—% *0 2FEITHWS,

A TOHBEIZILENLI ~260HEH. 0~120FRFRESOHEHEOAME
% Table B.1 It L, NBETOGSREENLALFE. BHBOLED # IRE TH
BMxAhTWLALW n.o. (not observed) | HFF* 79,

Vapstra & Audi OXMIHVHEEOAMMEGLERBHR LM, TS RBRITE
TXWMISEAL '

SH : Vapstra & Bos O T# % ®**’, Ajzenberg-Selove BRI DHEEIID2WVT
»33.200 NeVE L T35 B2,

B e : Ajzenberg-Selove ®*®> ¥ 7zi3 Adelberger®* T X1 id. >33.700 MeV
THIMN, 22 Tt 33.700 NeV & L7z, B Dshell model 2 & 5 FF
fii Tl 33.47 MeV TH B B*

1°H e : Ajzenberg-Selove LD HEWE PO TH D, LB 'NOEHFEUL
REMBETH 5,

121§ :>49.000 MeY TH B M. T I TRFMMED 52.920 MeVEH B PV,

150, i : Ajzenberg-Seloveiz £ 5 Tl ‘*7°TH %,

141, i : Ajzenberg-Seloveit X Z EMifE *> TH 5, Bk "FOMHFE UL
TRHRETH 5,
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: Ajzenberg-Selovelz X 2 F MM 7 TH 3,
: Ajzenberg-Seloveil L AT M 7’ TH 5,
: Ajzenberg-Seloveil X A *> TH 5,
: Ajzenberg-Seloveil K A i’ TH 5,
: Ajzenberg-Selovelz X A2 FTHI# * TH 5%,

: Ajzenberg-Seloveil £ 5 F MM *> TH 5,
: Ajzenberg-Seloveiz £ % F Wl 2 TH %,
: Ajzenberg-Seloveiz £ 2 FHl#E * TH %,
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Table B.1 AN Value (Unit:MeV)
nass nuclide AM nuclide AM nuclide AM
1 n 8. 071369 H(s) 7.289030
2 D (s) 13.135824
3 T 14.94991 'He(s) 14.93132
4 ‘H# 25. 840 ‘He(s) 2.42492 ‘L id 25.120
5 SH# 33.790 *He 11.390 SLi 11.680
SBe 33.700
6 ‘He 17.5923 sLi(s) 14.0856 ‘Be 18.374
71 "He 96.110 "L i(s) 14.9068 "Be 15. 7687
"B 27.870
8 *He 31.598 fL i 20.9454 1Be 4.94173
*B 22.9203 ' C 35. 095
9 *He 40. 810 "Li 24. 9539 "Be(s) 11.3477
°B 12. 4158 ' C 28.9132
10| 1°He# 49. 400 1o 33. 830 1°Be 12. 6070
198 (g) 12.05078 ‘°C 15.7017 10N 39. 700
11f1'L1i 40.900 11B ¢ 20. 174 11 B (s) 8. 6680
11 10. 6501 11N 24.910
12|20 i# 52.920 12Be  25.077 12 13.3695
120 (s) 0. 12N 17. 3381 120 32. 060
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Table B.1 AN Value (Unit:MeV) continue-1
mass nuclide AM nuclide AM nuclide AM

13| 'L it 61.560 15B eft 34.950 1sB 16. 5623
12 C(s) 3.125025 '*N 5. 34552 130 23.111

14| 'L i 72.290 1“Be 41.020 4B 23. 664
14 C 3.019910 '*N(s) 2.863436 140 8. 00656
L4 F & 33.610

15| 'L i# 81.600 1$B et 51.180 158" 28.970
15C 9.8732 1SN (s) 0.10150 150 2. 8555
I3F ¢ 16.770

161 '°“Bet 59,220 '*B # 37.640 e C 13. 694
18N 5.6821 1¢ 0 (s) -4.73703 18 | 10. 680
TSN et 23.989

17| ' Bet 70.670 7B 44.010 1TC 21. 030
'"N 7.871 170(s) -0.8093 17E 1.95154
1"Ne 16. 480

1 8| '"*Bet 78.430 1*B & 53. 850 13C 24, 890
18N 13. 117 1$0(s) -0.7822 s p 0.8732
'*Ne 5.319 1#Na 25.320

19| '*B¢ 60.100 e C 32.1760 1% N 15. 873
v 0 3.3322 TPE (s -1.48740 1*Ne 1.7510
1*N a 12.929

201 2**B# 69.080 0C ¢ 38.030 Z°N 22.100
2e ) 3.7963 o -0.01733 2 Ne(s) -7. 0462
"Na 6. 841 *'Mg 17.572
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Table B.1 AN Yalue (Unit:MeV) continue-2
mass nuclide AM nuclide AM nuclide AM

21 tIN 26. 050 210 8.130 #1F -0.048
1N e(s) -5.7354 21N a -2. 1886 1Mg 10.914

2 2 22 9. 440 L 2.830 22N e(s) -8. 0266
22N a -5.1846 22 Mg -0. 3966

23|20  17.460 23 p 3. 350 23N e _5. 1555
22N a(s) -9,.5314 Mg -5.4731

2 4 z4 | 8.750 t4Ne ~-5.9850 24Na -§.4195
24Mg(s) -13.9331

25 A 12.540 25 Ne -2.160 *5Na -9. 359
2SMg(s) -13.1925

286 Z8Ne . 440 2¢Na -6.906 tsMpg(s) -16.2140
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B.2 RIEHRODERIAZEHEBOL®

AXTHRHAINTOLAIEHARIKET. RFEHORGEWREI - LBICERL L
B4 T Table B.] WARIHALBEHETHIN., RRKGITTRENTWAH LK
BRAREUBETH S, ALEEBIIHE. #5013 break up ITX - TEXL
Sl B BICERT B,

EIFHOMEELELTIRa. B~ B* EC HilNDD, THhATHEFOFXEM%E
- Tl 5B, break up Tid drip line ZHXA AL PHF PR TOAPOEENE
CREANKPRTFPEBTERBLT, RU-HKEIERT L, HEK L -TH
BHEOEGETRAEHHFPEFEIREL. BENRA->LHEBIERT 5,

Table B.2 i3 Table B.! O A KREHHBOERE R T, ETHIHENT, BHER
OHFE, YEMN. AN FOIRILF-2RABTI, HEMO "HFE" IHFOD
FE0ZE#RE., “no” @ IEMIATHAEL (not observed) ] . “ p.s.”
iz particle stable #5733, HHEKNFO IR NVF -—OHIIEE LT Ajzenberg-
Selove Ik h 9 ~ ) o @iEE & LT Table of Isotopes®'?’ o
R UM, —5 (*H) (& E.Browne and R.B.Firestone iz &k % 'V,

BEEDPOGIRRELTFRA, s B, 0 34, h BHMA. ddB. vy BF*%
T T o

# 21T, Table B.2 @ no.10 @ "He i 2.9x10°2! # T break up L. #tk
FAKBUL, no.8 ® *He IcZXE#@+ 5, BT no.8 @ *He M 0.8054 B
OLHEIZL-T, ¥EN *Li KWERT S,
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Table B.2 Transmutation (A=3~38§)
NO. released | transmuted half life ' remarks
nuclide particle nuclide ~energy(¥eV¥)
| T 8- *He(s) 12. 33y 0.01861
2 +H - ‘He(s) 20.6 n. o.
n *H 2.82 =]
3 ‘L1 * ‘He(s) 19.8 n. o.
*He(s) 2.9
4 *H 2 n *H 2.7 =1 n.o.
5 *He n ‘He(s) 0. 89
] *Li p ‘He(s) 1.97
T *Be 2 p *He(s) 4.2
8 *He B- s i(s) 0.8054s 3.507
g *Be 2p ‘He(s) 2.0%x 10 %'s%x .37
4.288%
10 "He n *He 2.9x 10" %'sx (.44 =8
11.203%
11 "Be EC "Li(s) 53.29d 0.862
12 "B p tBe 2.21 =9
2 p L1 1.61 =6
3p ‘He(s) 3.5x 107 %%s%x 3.58
13 *He B~ *Li 0.119s 10.648 =14 .
14 'L i B~ *Be 0. 836s - 16.0037 =15
15 *Be ‘He(s) 6.7x 10" ''s 0.09178
16 B B* 'Be 0.770s 17.979 =15
17 *C 2p *Be 2.14 =4
‘ 3p SLi 1.55 =6
4 p ‘He(s) 2.0x 10 %%sx 3.51
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Table B.2 Transmutation (A=9~12) (continued)
NO. released | transmuted half life remarks
nuclide | particle nuclide energy(MeY)
18 *He n *He I. 14 =13
19 L i - *Be(s) 0.1783s 13.606
20 °B *Be 3.0x 10" '%sx 0.185 =15
a *Li 7 =6
21 °C B *B 0.1265s 16.682 =20
22 1°He n *He 0.52 = 18n. 0.
2n *He 1.66 = 13n. 0.
23 TOL i n *Li 0.8 =19
24 !1°Be B~ 1°B (s) 1.6x 10°%y 0.5568
25 A B '°B (s) 19.255s 3.6488
26 PON P *C 3.5 =21n. 0.
27 "ML - 'TBe 0.0085s 20.76 =28
n el d 0.158 | =23
2 n *Li 0.96 =19
28 ''"Be B~ 1B (s) 13.81s 11.508
29 | 'c B* 1B (s) 20. 385n 1.982
30 ''N D 10 2.24 =25
31 2L i n "L 3.92 =27n. 0.
2 n 1°L i 2.96 = 23n. 0.
3n L 3.76 = 19n. o.
32 2Be B 1B 0.0244s 11.708 | =33
33 2B B~ 12C(s) 0.0202s 13.370
34 '*N B’ 12 C(s) 0.0110s 17.338
35 20 p TIN ¥ 0.41 =30
2 p ' C 1.83 =25
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Table B.2 Transmutation (A=13~15) (continued)
NO. released | transmuted half life remarks
nuclide | particle nuclide energy{MeV)
36 PSL n 7L i 0.6 =31In.o.
2 n ML 4.5 = 27n. 0.
317 '*Be n '2Be 2.32 = 32n. 0.
38 '*B B~ 13 C(8) 0.01736s 13. 437 |
39 13N B 15C(s) 0.009961s 2.221
= 30%x% p 2 (s) XX
40 130 8* V4N 0.0089s 15.816 | = 39%x%
41 ML n 3L 1 2.66 = 36n. 0.
2 n 21,4 -3.23 = 31n.o.
42 '“Be n '*Be -2.73 D.S.
2n '*Be -0. 41 p.s.
43 1B B~ 11 C 0.0161s 20.564 =44
44 14 C B - 4N (s) 5730y 0.1561
45 40 B* 4N (s) 70.599s 5. 1448
46 14 F P 130 ~3 =40n.o0.
47 5L n ML 1.24 =41n.o.
2 n 1* L1 3.90 = 36n. 0.
48 '*Be " n '“Be 2.42 = 42n. 0.
2n 1*Be 0.31 = 37Tn. o.
49 5B n 1“B -1. 84 p.s.
2n 12 B -2.82 p.s.
50 15C B~ '5N (s) 2.449s 9.772
51 150 B SN (s) 122. 24s 2.7538
52 '*F p 10 2.32 = 45n. 0.
b & S

delayed proton emitter
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Table B.2 Transmutation (A=16~18) {continued)
NO. released | transmuted half life remarks
nuclide | particle nuclide energy(MeV)
53 '*Be 2 n 4B e 2.4 = 42n. o.
54 '*B n '*B 1.1 =49n. o.
55 18 C B~ 18N 0.747s 8.011 | =56
56 '*N B 0 (s) 7.13s 10.418
57 1S F p 150 0.548 | =51
58 '*Ne 2 p O 2.6 = 45n. 0.
59 '"Be n *Be 3.37 = 53n. 0.
2 n '*Be 3.34 = 48n. o.
60 'TB B 17 C B max 23.1 =61
61 11 e J: 17N S max 13.4 =62
n 15C -0.5 p.s.
62 '"N B~ 170 (s) 4.169s 8.682
63 TR B’ 170 (s) 64.50s 2.762
64 '"Ne B 7R 0.1080s 14.53 =63
65 '*Be 2 n '*Be 3.02 =53n. 0.
3n '*Be 3.01 = 48n. 0.
4 n '“"Be 5.42 =42n. o.
5n '*Be 2. 88 =37n. 0.
6 n 2B e 4.99 =32n. 0.
7n '"Be 1.75 = 28n. 0.
8 n '*Be I.25 = 24n. o.
66 '*B n '"B I.39 = 60n. o.
67 | '*cC n e -3.76 | =61p.s.
2 n teC -4.486 =55p. s.
638 14N B~ 120 (s) 0.63s B max 9.4
69 1R B 20 (s) 109. 77m 1.6555
70 '*Ne B+ 1S 1.672s 4.447 | >89
71 '*Na o '"Ne 1.55 = 64n. 0.
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Table B.2 Transmutation (A=19~21) (continued)
NO. released | transmuted half life remarks
nuclide | particle nuclide energy(MeV)
72 '*B n '*B -1.8 =66
n.o.p.s.
2n '"B -0.4 =60
n.o.p.s.
73 1vC n 1+ C -1.0 =67p. s.
2n '7C -5.0 =61p.s.
T4 1'N n 1*N -5.5 = 68p. s.
75 10 8- '*F (s) 26.91s 4.819
76 1*Ne B 1" F (s) 17.22s 3.2383
17 '*Na p '*Ne 0.320 =70
78 9B n 1B 0.9 = 72n. o.
79 2o g n teC -3.2 =70
n.o.p. s.
2 n rc -4.2 =87
n.o.p.s.
80 20N n '*N -1.9 = T4p. s.
81 200 B 20 13.57s 3.816 | =80
82 2OF 8- 2'Ne(s) 11.00s 7.0259
83 {°Na B+ *Ne(s) 0.446s 13. 887
34 Mg p 1"Na -2.65 =77p. s.
2p *Ne ~2.33 = T0p. s.
85 *IN n 2N -4.1 = 80p. s.
86 | 10 B - 21 F 3. 4s¥ 8.19 | =87t
87 | *'F 8- *iNe(s) | 4.32s 5. 686
88 *'Na B+ 21N e(s) 22.48s 3.5473
89 Mg B* *!'Na 0.121s 13.098 | =88
t : According to P.M.Endt et al. ‘®!'?’, this reaction is n.o.
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Table B.2 Transnutation (A=22~26) (continued)

NO. released | transmuted half life remarks

nuclide particle nuclide energy(¥eV)
90 220 8- LA 0.910s% 6.600 =91t
91 t2 R 8- 22N e(s) 4.23s 10. 853
92 22N a 8+ 22N e(s) 2.602y 2.8421
93 22Mg B 22N a 3.857s 4.7899 | =92
94 {0 — - - P. s.
95 S B - 2*Ne 2.23s 8.510 =96
96 23N e 8- 23N a(s) 37.24s 4.3745
87 Mg B+ 23N a(s) 11.317s 4.0589
03 R — — — p.s
99 24Ne B 24N a 3.38m 2.468
100 24N a B~ Z4Mg(s) 15.020h 5.5130
101 25 R - - - D.s.
102 Z5Ne B 25N a 0.602s 7.200 =103
103 2 Na B 25Mg(s) 59. 6s 53.833
104 ZfNe - — — p. s
105 2N a B~ teMpg(s) 1.072s g9.325
t : According to P.M.Endt et al. ®'?’, this reaction is n.o.
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&5 C = Bk & B2 & =X &2 Be &5 70 & D =F 5

BHAREETFHE (A4 V) "BUTOBULBIZLIIZHERKEIK2WVWT

B IS8 By & & D 553 I D Q fE ~ B e
L &= Ut~ (E th) B LS Wy iE B ST —
& D H Ha

D —% % Table 2~11CEBH U TORFLEOBE. TLEUTRERANTHER

XNTVWARIETH 5, Table 2~11&k b, HOHETHHBMARDICHEL 2T
DABEIZOWTOLROHREBRIFMRERICKRNT 2o

(1) BEWMETI2BMAERKEOLLOHHEEE S

HE T AMMAR A ERGEEHET S, IREOLEOHHENZLT
WEBEDESLLOERLZEBLTVEERXOHEFRAD Table C 6K T

WAid,. DDBRBARKIIKREDTable Chr o,
KX dTable 3T p.20 KEBMINTBEI LR S,
CORBIZRD 5 A EF D,

branch Q(MeV) Eth{XeV)
vy +*He 23. 847 0
n+*He 3.269 0

p+ T 4.0327 0
n+p+D -2.2246 4. 4492
2n+20p -4. 449 8.898
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Table C Page of Fusion Reaction Tables in the Text

p-induced D-induced T-induced ®He-induced
pp p. 11 DD p. 20 TT p. 30 7 *He p. 41
pD p. 11 DT p. 20 T*He p. 30 7 *He p. 41
pT p. 11 D*Re p. 21 T*He p. 31 z °Li p. 42
p*He p. 12 DHe p. 21 T®Li p. 32 z 'Li p. 43
piHe p. 12 DLi p. 22 T7Li p. 33 7z *Be p. 44
p®Li p. 13 D7Li p. 22 T*Be p. 34 T "B p. 46
p’Li p. 13 D®Be p. 23 T'°B p. 35  ''B p. 48
p°Be p. 14 D'°B p. 25 T''B p. 38
p'°B p. 15 D''B p. 21
p''B p. 17

‘He-induced

!Li-induced

"Li-induced

*Be-induced

‘He
*Li
"Li
‘Be
1°B
11y

2 A R K& KR R

k=T~ EE = B ~ B « . - |

52
53
54
55
28
60

*Li°Li
*LiTLi
*Li°Be
*Li'°B
*Li''B

T0 T o o o

64
66
63
71
T4

TLiTLi
"Li’Be
TLi'°B
"Li''B

- B ~ T » B

79
81
85
89

*Be®Be p.
*Be!*B p.
*Be’'B p.1

94
98
03

1°B-jnduced

'1B-induced

l°g1eg p. 109 11g1'B p. 120
l°B!'B p.114
z =‘*He a = *He
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WAEHOEIS r BREDOHHEEZRBRLT. Q>0D n+*He &p+TO
2RWPEREREET I A YN TERLT, BRALALVF -HELE, 7
SZTHOAF EBEENBEVESGIE. n+p+DEZn+2p0RKIEHE
K6,

(2) FEEORGEBDOREL XN F —HERD S

KRO2REEAFMTHDIL, EXREOREERPOREL XV F —
ZRIPENRS S, ~BCRXRTHAEHEEZAEERETILS ALY, REE
Ko r2HE0Se (24&ME) K. EUMIEROL S KHELXD,

55&m¢mmm%¢l*»¥_@=ggggggﬁﬁﬁéiiﬁuXQE

MAiid. DDEMAKETRLEOERDS. n+*He Ep+TD245IKD
n. *He, p. TRENTHERDILHIIKNE D,

nORAETRILF-F=3.269%x (3/4) =2.452 Ne¥
SHeD R AET R F - H=3.260%x (1/4) =0.817 Mev
pORAETLRNF-H=4.032Tx (3/74) =3.025 Me¥
TORELRXNVF-H=4.032Tx (3/4) =1.008 MeV

(3) 2REGTORIGERMEQERVEthEFOHRHENRD

5 LT H T, PREFNREARCTIEREAONATL, RHTFUHOD
FEREORCERDEBRABBEFHLEOMORE (2RI K20T
OfHE. CREEAEREEHELHAT, (1) LAROFMIL L > TH
EERMETOABOQUERTFELh MEOHBMER S,

ToB. bL EREORGHEKHY "Be, “Be. ‘LiOBAREIFEAD
Table A.2 p. 131 2S5 HBIZT 5,

FliiZ. DDERAEGETRLEOSERI S, BRARBRFHTHBD L
p. T. *He LOREMHBEIZH 3,

pDREIIE. X DTable 2T p. 1l KEREZNL TS,
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branch Q(MeV) Eth(MeV)
v +*He 5.4935 0
n+p+op -2.22456 3.3377

FRETOpPORETRILF — T 3.025 HeV THEHI L, T5XTAT
OD (p, n) 2pix&ER LT,
DTREIGE. X DTable 3T p.20 EWMENN TS,

branch Q(MeV) Eth(MeV)
v+ +*He 16. 6496 0
n+*'He 17.589 0
2n+°3%He -2.9883 4.9839
n+p+T -2.2248 3.7101

FRETOTORELXLVF-EHI 1.008 ¥eV TH BN H. LEDHEH 2
pEORIEREBI LS. T (d, n) *He B4EET D,
D*He RIGiZ. XD Table 3 T p. 21l ImEEXN TS,

branch Q(¥eV) Eth{MeV)

r+ 5L i 16. 387 0

p+*He 18. 353 0
n+p+*He -2.2246 3.7101
2p+T -1. 4608 2. 4364

p+ 2D -5. 4935 9.1621
n+*'1i% -5.1242 8§.5462 n.o.

py)

ERGTO "He ORETFLF¥ - EIF 0.817 Ne¥V THBEL 5, L&D
EASBORIGIRES 51,
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(4) 2REIESHDARORIGIIHBT S

— B, EREOREERKMOREBINSBRETHELINS, 73X
TOGMABRBEEFBEELNTLIREERDOASGIE L, - TERLOK
EBRYMRTRECZREEOREEERD EERABHRTHEEOHOR ISR
HEBKL, PTIATHARREIGERYPERTHIIEDZZL S NA

(5) MR IEAEEYMOME

ERTRINABERMARGTRETANIGEBRYMERTT, (s) HBRETLH
THh, t IRERIATHAYL (no.) BEETRT, KIGERYDEHEO
DEDVOBIRBHRABEBEETH 3, - TIT OO DOMHHEHNMNERNE
HWIhL, BRMARKOEABIZIEATVLAIZTORARBEBORRER.
HEEF, PR, RN FOIFINF - EEEXHEDBD Table B.2

p. 140 IZEBE LI, COEFRAVEIEILL-T. HHAERGTRET S 2
TORHBERBERBRIEENCEZLUNIZITOERBBEER UL I ENHXR S,
THRMHEBD p. 139 OXKBIZBERLTH 5,

(6) r#BHEKIEOME

BEOBRERGE T MBEREOABEEF->TE, O 7HEHLTX
WE - TRETEOT, 7TIXAIHATREBERI T LG VN, 77 X<
AEOBEMHZIHEHBLT (r M) HEEBITIENZEALONS, —RICH
EHO (y.,0) RIELEEIZ1IO HeV LI ETH B0 6. T HREAKRIGO
HEOQMEA 10 MeV Z2HMATVLHUNITIMEIZI L, 10 HeV ZHAT
wé%ému,Im%ﬁﬁbf%%@&ﬂ%Mié:&ﬁkabéo

(7)) RiEH s — %

CORMEHRTR, FEFEARF - SHETOLOFBRLTVARLA, RS
K& Table 2~11 OBEMICHEF - S HERNBELTOEXRDOIIAEFTS
ERLTV3, BANAXBRERIBEIROE p.127T 22RO &, 25
IMRBIKIEHEHRME and/or <o v>EVERBIH. AFTRETH S,
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