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Evaluation of Neutron Cross Sections for 19F

in the Energy Range from 100 keV to 20 MeV

Teruo SUGLI and Kazuaki NISHIMURA
Radioisotope and Nuclear Engineering School, JAERI

(Received August 11, 1977)

Fast neutron cross sections of 19F were evaluated om the total, (a,n),
(n,n"), (n,2n), (n,0), (n,p), (n,d), (n,t), (n,on'), (n,n'a), {(a,pn’'), (n,n'p)
and (n,y) reactions. Evaluated cross-section curves are presented in graphs
together with the experimental data; evaluated cross-section data are given
in tables. These evaluated cross—section curves were obtained in principle
on the basis of the experimental data. In Ehe following, these curves were
calculated by using thecoretical models, The total neutron cross section
above 8.5 MeV was determined by an optical-model curve fitted to the experi-
mental data. In the energy range from 1;0 to 5.5 MeV the (n,n') cross sec-
tions for the lst to the 6th level were calculated by Hauser-Feshbach method
in which the (n,0) and (n,p) reactions were taken into account as competitive
processes. Above 5.5 MeV, the total inelastic scattering cross section was
obtained by subtraction of all constituent cross sections other than inelastic
from the non-elastic scattering cross section calculated by Hauser-Feshbach
formula. The (n,d) and (n,t) cross sections were determined by using an
empirical formula of Pearlstein. The (n,a) and (m,p) cross sections above

9 MeV and the cross sections for the (n,on'), (n,n'a),.(n,pn'), and (n,n'p)

" reactions were calculated by using a statistical model in which Pearlstein's

empirical formula was employed. The (n,2n) cross section was obtained by
fitting Pearlstein's function of statistical model to the experimental data.
The (n,Y) cross section above 1.9 MeV was obtained by assuming a 1/v law.
The elastic scattering cross section was finally obtained by subtracting all
the evaluated partial cross sections from the total neutron cross section

evaluated.

Keywords: Fluorine-19, Neutron Cross Sections, Evaluation, 100 keV to 20 MeV,

(n,n), (n,n'), (n,2n), Charged Particle Emission Reactions, {(n,Y)},

Neutron Nuclear Data.
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1. Er

D-TREEFIRTARREFDT 5 7y ML, Bl bOREBREREL, FLETO
WL
D+T — *He +n+17.6 MeV

IC & - TH U7 14 MeV O S @ FEEE « BT 28HEE LD, COdT 7 /7y P
OBFCE T 14 MeV BT OBEDMETHHREE L M Ll b TERLEETED,
T3y MRICEOTAENE LTRROBRES R Lbic, BEUS LI (0, T, 'Li
(n, n'@)TICL » TTOEEEFT S OB D-—2& LTHRIE 7 v {LERUE Flibe (LiF -
BeF, ) O AMNEL SNTE [16Fu), L LEOBRITED PFiR, BORFOMKLLT
ﬁ%&ﬁénrwmmottb,%ﬁifﬂamENN%Q%ﬂm@ﬁﬁfamr—ﬂmﬁﬁén
T T, BZE, ENDF/B-IV# &8 UKNDL 7653l sk 7 7 1 vicid, PFoOFEY
T — A BIMENTE Y, ZORBARTETSH S, L LENDF/B-IVOFME EEICE
T, ﬁ%ﬁ?%%ﬁ_h?&mﬁEQ(nna)(mnp)@#ﬁﬁﬁﬁK%bbﬂzﬁm
UKNDL 75 Of@liEmiic 50T, (n, @), (n, p) B EOMHERFIHRIGS (n, 1) X
It & T RATR i (parasitic absorption) & LT—fE3NT 5, €0k, Lo DFMET &
M7 — 21, BRAFEOT S vy FAORRE, THTRAR, rBRERUIEHFTL
BOF—4E LTRATIEALS B, £, HHOFEEHEBEEORICARENEE L,
HRMAEOMREI L > CTHRARMET AT — 2 2RETACEEZBNE LT, A, 100
kKeVH 520 MeVE T WF O FH HRRMELET 7o COFMTR, MREMUEPHET

WS, SN, ML OEBERENER, (n, 2 KEHEE, (n,¢), (0,p),

(n,d), (n,t), (n, an’), (n, n’¢), (o, pn’), (n, n'p) OFEHFEBICON A, B
LU (n, 1) RIGHERICIRE Ui,

SHEOFEE LTE, EROSNEROERT - 485 5BAITE, EN5I1CHE L DOTHRE
20, @7 - FEED,

8.5 MeV Ll EDL¥ EiES LT 1 ~ 5.5 MeV 10517 2K B2 L ~ v 0 FE Rk EL TR,
FBRF— 2 TRUL, REEFLOHBTHEMRERERD . BOKTH S PFILRLTEFEE
FAEBAL-OR, SROPET T AAF—FHTE, TNSOHMERPESPIENT S L
REL, o& O BRI MmEs non-elastic HEFEE—ARF ¥ ¥y s st7 4 —
£ TRINCEET B a5 UHE E 22 B TH Bo

VR e I EE FREEGOERT — 413, IMeVETO (n, &), (n, p) KIEEROT
Fa A LT, ZOT%, SEOHPHETF T AVF —FRTE, 205OKEORERRGHE ST
E{t$ 5 E{RE L, Pearlstein (73 Pe) ORERRA & D ANIHE & T v ORIT £ - TEHHEHHR
ARpt, A%, BOMICHUTHEASNZHHEFAOFEE, 4<Z<30~50 O« hE
B0 (n, ¢), (0, p) GORBICED, ERIEE KNS CERLULPE (60 Bul, (64Ga),
(67Cal bk B, FNWZ=9¢LHBOEF OMBERFREMIGICH LTS, HiteTviC
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EBEHER S LEEAERTSS 5, SHOFEMTE, Hite7r0RE Peatstein ORI OH
KEEND/NT A —4%, EBRF— AR L-THE LA L TYFRHLTHEA L,

(m, 7 Biﬁﬁ%ﬁ&ﬁﬁlcowﬂ;t, 2 MeV Bl LOEBRT — 4 HMBEELROOT, 2MeV ULED
IAaF —(ARIC BT ZREERER IR L/ v BART Lt d b0 & LTED 2,
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100 keV 7 5 20 MeV @ € 3 v % — §82°C, B3# NEUDADA ICIU# SN T % F Ot 4
R OERT 5 + £y MI2K, ZOICAENAREALATSIEATHE, <0 B4
DB A L FBF — & » €+ M3184 ([(50Bo), (52Ca), (53 Dal, (54 Nel, (56
Be), (57Ba), (58Br}, (58 Wil, (60Pe), (60 Ts), [64Am), (64 Hil), (65So), (67Ca),
(67Wh), (68Hw, (70An), (71Fd)), AEAOAFHI 1BI3MTHL, AL DE, B
B ERROML T — 4 ((50Be), (57Ne), [59Bi), (61Ne) M7 — &4, &7 229
A (58Bi) @5 5234 4, (64Hi) D55 554 ), NEUDADA KEEL TIRM ST 77
— & (244 8), BHRXEOMHEOHE NEUDADADZHROBO EEZSNELED (6580 D
5514 Thbo | | |

NEUDADA % 512 L7 FR @7 — #icid, L14MeV 5 1.96 MeV @ il & AR Tl
OT, Elwyn et al. [64El) OXRF -~ £ 525 5%, RBXD Fig. 20554 & - TEML
oo COERT — A CONTHE, BALVEEFEHT, AMERIC 3 BOBREEREL, %
72 Wills et al. (58 Wi) DEERF - # O—& b NEUDADA KIRM STt » DT, Thb
- BEHRICDFig. 85 5 xRS L - TEMLT, '

AEOEFICRE L L0 OERF—4& « vy bOT3F — 0, NEAK, HERE
% Fig LWORT, MEADSRAIMIATHE, CnoOERT 413, 4RGS0
B & T Fig. 2~ TIORENT U Bo -

R M TFAMERTIE, Fig 6 TiALNDILIIIT, L% 85MeV Ll LD # A+ —fH
BTHREMHBOLRBHLNEHD, 2NEHANBRBONE NS, ¥, 15~20MeVicl

EE7— 2552 S LA, £ D% 85 MeVILED Tk v ¥ — BETI, KBF— 2 ITEAT
BREETN 185 4~ S EEREL, KEEFVHEIC L > THELHERERE LD 85
MeVEIFTH, EBRF— 2 5B LT, SRS LEIINF-—RBRCECHEDT~ K » € v

FARBIRL, cNEEASBOTHET — 2 A%5%, CNOEERTEST &L - THEN
ERE e, 85 U RS EMARE Fig. 2 ~ T ICEBTRENT S, |

PTF, i AF-—RKETECHMmOARATELRTL,

2.1 100 keV /D 500 keV

100 ~ 300 keV © 12 Hibdon (64Hi) OFEEF—#, 300 ~ 500 keV i3 Whalen et al. (67
Whl OERF—#ICE 24 BOCFMANERERTED . G50 THLNERISRE He.
2ERTRT . |

44 L Whalen et al. DEBRT — 2 DEBE— 7 O 2 F— 2, REOH LOEEEST
DAMOEBRF —4 ( (74Si), [64Hi), (50Bo), (67Cal) DbDEWET 2 &, Table 1iC
FTELICRERCE T I E—DF~ B keV s 10keV BETN TR, £C, &b
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_Wills et al, (58 Wil 41 {2%)
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[
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|
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Ambrosino et al, [64 Am1e (0.8 %)
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Elwyn et al. [64 EL]
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Sorriaux [ 65 So)
-l
Cabe [67 Cal 9(0,4-2%)
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Whalen ef al. [67 Wh Hunyadi et al. [68 Hul
548 (2% 21 rz%)
BAngeli et al. [TO Anlo{1%!
_ Foster et al. [71Fol
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TR B ; T S L
oA 0.2 0.5 i 2 5 10 20
E, (MeV)

Fig., 1 Energy ranges of neutron total cross-section measurements for
19% are shown by the horizontal solid lines. Number of data
points and cross-section errors in the individual experiments
are indicated by the digital number and 7% in parenthesis
under the solid lines, respectively. The measurements for ocne
energy data point is shown with open circles. The mark of *
means ‘that the cross—section errors and the number of data
points were assinged by the present authors.
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20. 0

Cross Section (barns)

®F Total

[50Bol
[64EL] 7
[64Hil
[&7 Cal
[67 Whl

Fig. 2 Neutrpn total cross sections of 19F in the energy range rrom

os BT Y ——w T @ s
Energy [KeVi

7

100 to 500 keV. The experimental data plotted are those
indicated in Fig. 1. The solid line represents the present
evaluation curve.
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Neutron total cross sections of 19F in the energy range from

indicated in Fig. 1.
evaluation curve.

0.5 to 1.0 MeV. The experimental data plotted are those
The solid line represents:the present
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3o T T T T T

3¢ Total

¢ [58Wil
o [64EL]
x [67Cal
x {71Fol

o
s
-
$
1
8

U.D‘ L ' L L ' L " s " N :
1.5 2.0 2.5

Energy "¥eV!

Neutron total cross sections of !9F in the energy range from
1.0 to 2.5 MeV. The experimental data plotted dtre those '
indicated in Fig. 1. The solid line represents the present

evaluation curve. C

{barrns )

Cross Secticon

T

S Total
n [54Nel Y [B0Tel |
x I56Be] 0O [64Am
s [57Bol © [65S501
o [5BWil *x LT1Fg)

Fig. 5

Cnergy |MeV:

‘Neutron total cross sections of ‘9F in the energy range trom
2.5 to 5.0 MeV. 'The experimental data plotted are those
indicated in Fig. 1. The solid line represents the:present
evaluation curve. - R
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54 Nel
(56 Bal
[57 Bol
(58 Br)
[60Ts]
[ 71 Fol

FE—,
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¥ = O B X K

[l

5

£

S

ar

s

= |
I L L L L L L 1 L L L 1 L 1 I
B.C [} B8.C 9.0 10.0

Erergy (MeV:

Fig. 6 Neutron total cross sections of 197 in the energy range from
5.0 to 10 MeV. The experimental data plotted are those
indicated in Fig. 1. The solid line represents the present
evaluation curve.

2.0 -
P
o
Enl
o - 15 - H
e q
z “F Total . |
o s [52C01 |
sl
o z [53Da)
S X [54Nal
o o [58Brl
x  [60Pe]
Y [68Hul
o [704n]
x [T Fol
19, 15‘>C ’ - I 20.0
Erergy (WeV)
Fig. 7 Neutron total cross sections of 19% in the energy range from

10 to 20 MeV. The experimental data plotted are those
indicated in Fig. 1. The solid line represents the present
evaluation curve.
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EWTERMRE Y 2 BT, Whalen et al. OEEF — £iCDW T, Table ] N Wl -l
HEBEr—s 2T 70 F-DENI~EEH LIz, MOBEEOERT — £ 53734 390 ~ 420 keV
TRHLIELOBER TkeV & L,

Table 1. Comparison of resonance peak energies in the neutron
total cross sections for !°F in the energy range from
100 to 650 keV.

Neutron resonance energies Energy

E1(Kev) Ez {Kev) .dg:‘e_rgr;ces

Wr[‘%'%ﬁf] ol. | Other authors (Kev)
105.2 | 97.50 [74S]| +7.7
278.8 273 [eaHl| +5.8
391.5 — —
427.5 420 [50Bd]| +7.5
509.9 497 [67Ca]| +12.9
606.9 597 [67Ca]| +9.9
630.9 620 [67Cd; +10.9

22 500keVinio 1 MeV

COTHAAE—XETiE Cabe [67Ca) OEERT — 2 KEHEEZ B ML HREZREED
fro BN THEAN EREAE Fig 3 IKEBTHRT, Cabe & Whalen et al. (67TWh] @7 —
SEFET AL, WEAKOBERLLS —HLTHEDY, HBEY—7 0L 3 v+ — (X Whalen et al.
DOHOMBKLL KeVREFENICED EML > TS,

23 1MeViHis 25MeV

oL ALF—KTE 1~ 15MeV % Cabe (67Ca) OEBT—4, 115~22MeVAElwyn
et al. (64El) OFEEBRF— %, 22~25 MeV % Foster & Glasgow (71Fo) OER7 — 4K, £
NENEXFBOTHELHERESEES 2. BONLHEANERMBRE Fig 4 ICRRTR
To '
NEUDADA % S48 Ui EEF — 22 L14~ 119 MeVO & OHKF THH DT, TOAEHR
5751, Elwyn et al. ORBRT — £ 2HHR XD Fig 2 554 & > TEML 72, £ D Elwyn
et al. DFEER T — 2 [2REELH 125 keV O D TH Y, MoOHIBYE — 7 BFRLENT S,

__8_
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Pig. 4 ok U o SR AW m R IR S, M REE 20 ~ 70 keV THIE & #1172 Wills et al. (58 Wi)
DEBTFT -2 ERLS-Th, T, ZOTrAF—XUNCiE, FEE 15 ~ 20 keV THlE
X #17z Monahan et al. (67 Mo) OFRFT— 2540, BEF -2 BAFTEEh-Tlw,
AMOTBICIEEDANDC EWTERPoToe

2.4 25MeVHi>5.0MeV
COTANE-KEICHE Fig 5 KRTLHREL OERF & » £ b ((54Ne), (56Be],

(57Bo), (58WiJ, (60Ts), (64Am), [65S0), (T1Fo)) ik, HIEDLOAECHHED
BWEBRMHEOLND, 19504FR 0T T — FiTi2 355 MeV & 422 MeViZ 2 o @ILIBD A H 5

3 Bh5, 197140 Foster & Glasgow [ 71Fo) OF— 2 Tid, BRI 20408, #FI2 >0t

BICAONTEEXN T S, T/, 15keVOSMEETHITE & 7 Tsukada & Fuse (60 Ts) @
EERT — F 1014337 £ 5507 MeVORIC TROBOABOLBESENE, TNSDLBTFLE
—13, 4.08& 409 MeVO bDEMBINT, Foster & Glasgow DB bR E—HL T 5,

25 ~50MeVDLir¥—KETIE, time-of -flight#Eit & > T22~20MeV 47z » TH
iE L7z Foster & Glasgow DR T — 41 CEAEENT, THEANTRERE R, BoneE
ﬁé%ﬁ%ﬂﬁ%mgSK%ﬁfTﬁo%%T 2 OEOENEBOARZOOT, FHEMEE
I3 020 fEE (109%) DFRELIHH 5,

2.5 50MeVins85MeV

cRIANE—KEUCII 6 MOERT— 4+ £y b ([54Ne), (56Be), (57Bo}, [58Brl,
(60Ts), (71F0)) #b %, 7 — FBEMO—Fid £ {721 4%, Bondelid et al. (57Bo] DER

— # & Foster & Glasgow (71Fo) OEB 7 — 213, #BLUTLT L T5MeVIIMITIZI 607
125% 0, 6.8 MeVI#Hicimd 5o 27, Tsukada Fuse [60Ts) OKERT — 4 & Foster &£
Glasgow DERT — 2 i1 3LE LT 5 MeVHLZIC B 13H 5, Fig:5 6 &,

P4 R R FREOLE SEESTNEE LTRD SN Tﬁﬂﬁ‘?@%"ﬁﬁ}m%d\
FIECL > TEDLERTH 5, SN _RECESI IRERT — FAOEAD, WEBNERE
DRI HEEP L TEA e, BoN bW ERKIEHE Fig 6 CERETTRINTL 5,

2.6 85MeVHi520MeV

Lo EAF-RKEICE, 2 AN EOI R VF - ATRIEUACERT — & £y PB4
Ne), (58Br), [68Huw, (71F0)), 1@ T ¥ — STHEL L ERT — &5 44 ((52Co),
(53Da}, (60Pel, (70An)) &5, CHLOEET ~ 2 IREBZOBATL(E-TW 5, 15
~ 20 MeV i€ 32N EROERT — 213 2 5 L0E0, COTFAF—KEUTRAMERICEE
REBOINEREDNIE D, SWEHRO T S F - LR BELRR 50 L7155, Fig:6 12 Ko
F0M, CoIAAF-KETR, BEEFAMBEERT - SCHESSE, F4HEks L

-0 -
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fro Fig 67 @Cé’éﬁ’f‘ﬂ?énfwBé?ﬁﬁé%ﬂﬁﬁﬁ&iﬁ&@ 85 MeVEI Lo#iaiL, coltFEras
CEDHBETRDSNIBDTH B, 7oL, HEHOLEFEET L /97 A — S KD LS
W LTED 5Tt ' _

IR L &M R OER T — 2 SO I BT A AF -5 31 MeVh 5 20 MeV 2 TO LD
165 SABFHECEE T — F AVERAGE (76 Nal i & » TIRRABUCSELL, FHEHEOME LT
I5ORE[EFED . TNOD BOREAKELLIGHAT 22 EEMBEXRFET L« ¥ 7
* - Z QEEHERD — ¥ TOTALCS (761g) k- TEHEL T, |

BEERICL > TEDLEHEET A o 95 4 — Z LS5 4 — DR VEBBWT,
DT A —FFEEINTE, 7 v iBld, EEDS Woods - Saxon B, E#AS Woods-
Saxon o, A E Y « #HEIIEHDAT Thomas- Fermi BAHA L, HROFPEIZ V=
47.0 MeV, W=985MeVTH D, BEESH7c/¢F 4 — 2 GfEIL 3 1 8D Table 2 O Neutron @
Witz T3, 25D/ T A~ 2 0FPEEEEMIT, Elwyn et al. (64ED) iCL-TE
HoNHOT, BEHAMHADOKIZDNT02~ 22 MeV o F2lnE L 8ELOHEDH
DERFT— 22 LCHBE LTS, BROEE, VEWKHLTROESB SN,

V=4554—07383E, W= 1553 (1)

2L, V, W, EQHAIZI MeVT# 5,

[ ———————
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3. Jhs kALY H AR

31 bHB5MeVLIT

HEo e 2k -4 (1241 2 Fig 8itnd, B1 5 £ O 2 B L ~ov (110 5425197
keV) ~OIEMUHFEMEREEEELL (0, ') UEORBRT -4 & LTHE, FHOT A LT
—ATEEXNIERT— &2« 2y F334 ([(T4R0) E L2 L& 154, (TIRIJELZY
NI A, (T0Br) $1 L4l A, B2 L3 ), 256 MeV KBTI RATHES
rEERT— 224 ((60Da), (56Da)) 5, 5% Fig 9 10#R"d, 772U, Rogers et
al. (7T1Ro) # & FDay & Walt (60Da) ®EEH7 — £ £, Rogers (T4Ro) 3 & U Day (56 Daj
NEOEEBRLT EMEBORY, WTHT oy PEEBINT 5,

3 (1346 MeVE) /58 6 iR L~ (278 MeV) 3 T3E i S ALK T RS % M L 7

(mn%)ﬁm®%ﬁ?—9abfﬂ,%ﬁ@l%w¥—ﬁfMﬁbt@@m1ﬁ([mmi%au'

VAL, B4 LAVOFEI0 A, 6 L~ 124), 256 MeV @ I ATHIESN/cH D1

# ((56Da)) H2. HAL~AHORFELTEL LA, BELAVHLEEELTES .

L RANOBBHEEZC D (DEREZERFNTOBLVNE) , £4 13406 X TL3TMeVD 7
LA ENG, CO2EEO T IR ALF-HBHEALELLOT, LiLO Freeman (57Fr)
% £ 0 Day (56 Da) OERTRAMINTIOEL, Lok, KRF—40ORBLELURES
B L <~ DI S EI TR O MAE 51 5, Freeman B £ U Day DEBRT— 4213, Fig.
11, 12 1RENTO S, - | | |

%70, LVESEER IO IERE SR UE Lo BB T — 448 34 ( (50Be), (561G,
(69Pr)) & 27, T TRAMINAE LN~ EINERTFMEOGHRE LLDT,
CNLDERF — 2 RIRA LS -1,

| MeVELIR O and— KRBT, 1 5L 0B 2 Bt Lo JERpE HE O T E#E,
BISE %0 Broder ot al. (T0Br) MERT — 4 CESEBOTEDL, LN LM Fig 9 ICER
TREINTO B 105 OHEEHE 1 MeV Ll EO T3 AF — K o0 sPA M E R8T & 0 IR
ToaLICEREINI, ‘

1 ~55MeVOxirr¥F—XRTi, Hauser-Feshbach ®FHEIC L DEE 2 — FELIESE -
3[”@]%%PfﬁﬁﬁVNth®#%ﬁ%ﬁ%@E%ﬂﬁb,%1@6%6v&W§T®
%u&w«@%%ﬁ%ﬁ%ﬁﬁ@%ﬁ@&bﬁocnémmgqum%ﬁfﬁénfméoﬁ
LI S TR S LT B ERIE, ENDF/B-IVOIEMIE BALIC e 2 @R TRER TS 5,
SIS S0t e B I O E R 54 ENDF/B-Vo b O T 5L, 1| MeVEITICH
5B 1 BRI~V E, 55 MeVE TR 2 BEL LD TIRE A>T BH, K2~55

MeVIEH 281 5 LUE 3~ 6 B L ~ il 20 TZAE O b O ARMEINIC L5~ 2SR5
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Level schemes of 19F, 16N and '%0 below 5.5 MeV. These. level
schemes are relevant to the residual nuclei of the (n,n'),
{n,a) and (n,p) reactions for 19y, 1In the present calculation
of the neutron inelastic scattering cross sections, the
competing process of the (n,a) and (n,p) reactions are taken
into account.
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Fig. 9 Neutron inelastic scattering cross sections for the 110-keV
and 197-keV level in !SF below 1.0 MeV. The solid curves

are the results of present evaluation.
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Neutron inelastic scattering cross sections for the 110-keV
and 197-keV level in 19F above 1.0 MeV. The solid and dashed
curves are the results of the present evaluation and ENDF/B-IV,
respectively.
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Fig. 11 Neutron inelastic scattering cross sections for the 1.35-MeV
s level in !2F. The solid and dashed curves are the results of

the present evaluation and ENDF/B-IV, respectively.
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Neutron inelastic scattering cross sections for the combined
level of 1.46 and 1.55 MeV in 7F, and for the 2.78-MeV level.
The solid and dashed curves are the results of the present
evaluation and ENDF/B-1IV, respectively.
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HDIEE L - T,
}hma*Rﬂmmh@ﬁ%m&égﬁEVNth®%ﬁﬁﬁﬁ%ﬁﬁ®%ﬁfm,@%&”F
OO T E LT, dHEOE M aKTEBTOREASABEE LTEE L 72, PET,
kT, BFERELBOBREEPEF, N, POoEr o ToF—-4 [(T1A]), (72
Aj) i Fig 8IS 00T B0 ABHHET T 2 44— 25 5.5 MeV LI FOC OFFETH, BB,
N 100 @R AR L~ A2 ST B L~ E LT ERE L,
CHBRAVRNERT Ve e85 A~ S OEF Table 210RT, dRFEBETROVTO
{2 Perey (76Pe) O#RtE Lc K Sfo7cts, CoRiiE (P N+a) & (PO +p)ickts 51l

DI -720T, FRFN (CP0+a), (TO+p) KT BEE L > T IZRA 1, (PF+n)

T B, XFEET vy e85 42D BEEFET — FTOTALCS (761g) iwd-T,

ANEHEOERF — 2 EL I HST L OCEDBETH 5, EROKFE, VBis LU
Bl 2 6icR~ Tt D EFEETH S0, fitting B AMEROERT — 2 ORELSIE,

0.61 225 20 MeV T 750 MOEET — # £ XM EHLTHI2THTH 5.
Table 2. Values for the optical-model potential parameters used

in the present calculation of neutron inelastic
scattering cross section.

Neutron Alpha - Proton

[64El] [76 Pel [76 Pe]
vV (Mev) |51.56-1.492E 150.0 46,50
ro (fm) 1,30 1.93 1.25
a (fm) 0,66 0.50 0.66
W (Mey) | 11.82° 3.0 5.80
r {(fm} {. 30 1,93 1.25
b (fm) 0.47 0.50 0.34
Vso (Mev) 10.0 — 510
lso {fm) 1.30 —_— 1.25
Qso (fm) 0.66 —_— 0.66
re (fm) S 1,40 .25

V : Real potential well depth with Woods-Saxon type
W : Imaginary potential well depth with Woods-Saxon derivative type
v : Spin-orbit well depth with Thomas-Fermi type

S50

a, b, a : Diffuseness parameters for V, W, and V
3 H g0 so

r , r,, T : Nuclear radius parameters.for V, W, and V
1 50 S0

o
rc : Coulomb radius parameter

The mark of * indicates the final value, which was obtained by the
present authors with the use of automatic parameter search code TOTALCS,
in the fitting of neutron total cross section data for 19% in the energy
range from 0.61 to 20 MeV.
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3.2 55MeVinns20MeV

cm:iw#—ﬁ%fﬁ,%#ﬁﬁﬁ@ﬂﬁ%ﬁ%&%v&wdtfmm<,§VNW«@$
s EELOB RS LTRb ., T80 5, BHEELLSL (non-elastic) DRTHE 6, @ &Hiifil %
DIFief~ s FETeaEL, cads (o, o), (n,p, (o, d, (n, 1), (n, an’, (n, n'a),
(n, pn’), (n, n’p), (m, 2n), (n, r) EIEOEHHEOFMESZNT, LS w~DHH
HEHGEL I T AR O R 0, OREBEMEZ KD, _

0., DFEMEIL, Hauser- Feshbach DFHEICEL O ELIESE-3 2 — F (T21g) #ROTEHEL
Fro ZOTFAE—RIETI], HARBEEILO N HR IR RE ORI L T/hab

(15BLIT) OT, EeHOEBEF » v A4 LTREUMICPHRFREZETEFTE L. K-

Mg OF ot L ~<ai3, B2 L~ (563 MeV) 3 TABEBL L, 57 MeV 2L Bz~
wE UTHR =1, B ~ACEY 57 — £ 12 Aj zenberg- Selove (T2 Aj] ORIT L3, M
RO U SAVEBEIRE 720y » AR TFAER N, VANVERSTA-2a OER
Abdelmalek & Stavinsky (64 Ab] OHiTL>Ta =3609MeV ™', "7 ) ¥/ » 2RLF -1
Newton (56 Ne] ORIT L » T 2.52 MeVE L7z,

LDEICLTER G, & o0, O mAE S, 9~20 MeV o L3 - RIC> T Fig
1310574, iR Lt F— % A12, Mac Gregor et al. [57 Mal, [58 Ma) iTd& % 0, & 0;,0E
BRIETH B, T, MICABTRENTOBDEZENDFE/B-VO g, & 0;,, OFF 6 ¥ mAR MR T
HB. SEOTMEHEST ENDF/ B-NObDEHBT B, 0, 2E{A>THEY, 6,25
@D s DD ENDE/B-IVD & D& D 10~40BBEDHITIE - T L,

ZOEHNE L 1 DOERKIZ, ENDFE/B-IVTREASK PFHE I BF & LTHEFERY
5EIG (o, n’e), (n, n'p) FHBHEKHO—BLELTR-TOELBTHDB, FED 0, DIF
MBI 0 (n, n'a) &0 (n, n'p) ZMET 2 E, ENDE/B-IVO o, OFMEICE T4, KRR
LLTI0~2 BREODENREL, COBOBNOFRRZL CHH I,
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The results of the present (———) and ENDF/B-1IV ( - - =)
evaluation curves for the non-elastic and total inelastic
scattering cross sections of 197 above 9 MeV. Experimental
data are those for the non-elastic (§) and total inelastic
(9 ) scattering measured by MacGregor et al., [5Ma] and
[58Ma]. The difference of total inelastic scattering cross
section between both evaluation curves decreases about a half,
if the charged particle emission cross gsection of the
19¢(n,n'a)1°N and 19 (n,n'p) 180 reaction is classified into

the inelastic scattering cross section, as in the ENDF /B-1IV.

— 19 —
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4. “F(n, 2n) “*FE®

L ORIBOQMEIR—1043 MeV, L& fEi210.98 MeVTH 2. 10 MeV Bl oW ik 0k 7
—4&ELTE (n, @), (n, p) RIBICHENTEET, 2200 LOL ALY —ATEHESINICER
F=8% ety PS8 ([60Mc) 84, [61Br) 114, (62Ral 12,4, (65Bo) 104, (65Pi)
154, (67Me) 104, (68Sh) 52, (68Vo) 124), MIEADAEH 834, 145 MeV H:E D
1 ATHIE L EBRT — 255104 ( (53Pa), (58As), (61Ra), (62Ce), (65Na), (66Ch],
(66Cs), (67Pa), [69Cr), (T3Ro)) &%, 2 ALIETEE LI BHOERT — £ % Fig. 14iC,
1A THEE L 1080 FEER T — # % Fig. 151X "%, Vonach et al. DEBRT — #1322 #ld 5748
EANDC (E) 89, 37 (1968) %3TiE L7z Wash.conf.E 31 (1968) @& @ (68Vo) Z4ZAL, 1
% Fig MR LTH B0

Fig. 14%#4 % &, Brll et al. (61Br), Vonach et al. (68 Vo), Picard & Willlamson (65Fi]
DT7F—-2%B0E, EREREEHRAANTLILG-TSE, T B, Brill et al. 07— 2416

~20 MeV TE W EREEAS 7L, Vonach et al. ®F — #{313.6 ~ 14.7 MeV TRFINUR MBS

Rd, $7-, Picard & Willlamson ©F — #1312 ~ 13 MeVTEL, 194 MeV TENELZRT,
—%, Fig.IS%Zfé &, Paul & Clarke (53Pa) # & UF Ashby et al. (58 As] WEWMEXSZ,
Pasquarelli (67Pa) #HENMEE 54 TOBH, ENUAOERT — 4 BREORBEATLL &5
Tu B, %7z, Vonach et al. @7 — 2, Fig AR RSO MOFT — £ 10 H~ B & (& B 4
BEEZ T 52, Fig. 150 Cevolani & Petralia (62Ce), Nagel & Aten [65Na), Chatterjee
et al. (66Ch), Robertson et al. (73Ro] @1 AHIENERF — 4 LIIBRERWBETL G-»> T
Lo
(n, 2n) KON R iPearlstem [65Pe] Dt BERAERT — ;HC EO ST
Kartz, Pearsteinic &#Uf, (n, 2n) KEOEERK o (n, 2n) BRRTERDEN S,
o (n, 2n)=0ne'(0n,M/Une)'M 2)

anM

Zn
J‘enacn’(e)exp(\/lia(E g) ) deg

AL 3)

_ Y IExlac(s) exp (Via (B.—¢,) ) de,
T TiT, o, 3 BbEELLIA OWIERE (non- elastic cross section), 6, vy RESKMHET D
AEBEFTBRIE ((n, 00, (n, 20), (n, 3n) & (n, n) BERL) OWERKE, E 2
HFAHOBROBELATOSEE T F 0¥ —, Q, »iid (n, 2n) FECQEDENME, ¢, 3%
EELHCOTHFRHEOEORLETOSESH T+ ¥ —, o (&) BFERRICHY 2EIBE
REER, a SEAESHET L AR LAEROBHAK (COEARF) QU NABES
5 A4 THB,

0, M DEICLBEML, 0 (&) O CRBLELERATNRE, @), B E» oA ZE B,
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. Ec_Qn, an m—
J‘ €, exp (v 4a (Eg-¢,) ) de,

a {(n, 2m) ZK;‘ on O'E (4)

I CEn exp (V4a (E.~¢g) ) de,
0 .

cOREVFICEBT B3iICHiz-T, VAVEET A —%adfid, EEHBLLOED (n,
2 1) FISNTHE R 0 38T Pearlstein (65Pe) 28l e it & » TEH L, a=2192MeV™' & L
tzo YUF(n, 3) VFRIED L EUVER 2061 MeVIEOT, SROFETIHERINTINIIN,

ADERK, 50 DIEE, DR (n, 2n) IGOHEBRTF— 242K LCHEHTS
IR EEEALTED, K, 0= 100Tmbe Lics COBNZREICET, Brillet
al. (61Br], Vonach et al. (68Vo} OFERT — 4 &, 104 MeViC$i & Picard &£ Willilamson
(65P1) DERT —~ 413, MOERT -4 LOBOEOEREODT, fitting DB SHA L
oo BT — 4 SOWEINAERNTEOREORICH LA LTEL L,

(n, 2n) RISOFMEEIEERIS, FROK, ., DEAZRNTEURICE - TRH S, T
U Fig. 14, ISICEBRTRENT B0 COHOMIC, A% L U— MR TRE TS WS
i3, ENDF/B-IV# & U UKNDL 75 O#ER I MR TH 5, A0S S B mBmRRsia,

“13MeV 2 TR ENDFE/B-ND & D &EBAEENIOL, ¥ —13E 135 & ENDF/B-IV

S DBENESETRT, UKNDL 75 o mMm iR, 15MeVETLAEL, 12~ 13MeVOT
# ¥ — T Picard & Williamson [(65Pi) OFBF — £ 1CHEEL T 5, UKNDL 75 DFEMHEIL,

D EOFRMEEL O EDEL TS, 123, Body (73Bo) 12147 MeV T k1) 5 #flifEL L

T541mbASZTn5E, COBEEZSEEONZHFME (147 MeVT529mb) K0 22K
A, EBEEE S SO I, WEOFMER 147 MeVicENTH B LTS,
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Fig. 14 The results of the present ( ), ENDF/B-IV ( - - = ) and
UKNDL 75 (—- — -9 evaluation curves for the 19F(n,Zn)lSF
reaction cross section. The experimental cross-section
values of the eight different sets, which were measured at
more than two energy data points in each data set, are shown
for comparisocn.
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Fig. 15 Comparison among the present ( ), ENDF/B-IV ( - - - ) and

UKNDL 75 {(—-— -—) evaluation curves for the 19F(n,2n)18F
reaction cross section around 14.5 MeV. The experimental
values, which were measured only at one energy point around
14.5 MeV in each data set, are plotted for comparison. The
present evaluated cross section value of 52.9 mb at 14.7 MeV
is in good agreement with the one of 54.1 mb obtained by Body
[73Bo].
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5. fwENTHHRIG

VBp offERTFREEGE LT, (o, o), (n,p), (n,d), (n,t), (o, &n’), (n, n'd), (o,
pn?), (n, n'p) ® 8 BEDKIEENRE Lz, 21 SOKIEOQIEE LEt 8% Table 3% it &
T

Table 3. Q-values and threshold energies of the charged particle

emission cross sections by fast neutrons for !9F.
reoctors | SGRVE | e (e
CFn,a)'N -1,523 . 604
'*F(n,p)"0 -4.,036 4.2 50
®Fin,d)% -5.768 | 6.074
®Fn,1)'0 -7.557 7.959
*Flinn'e)N | -4.013% 4.226
°F (n,n'p)0 -7.993 8.417

1) The values were calculated from the Table of Wapstra and Gove
[71Wa] by Igarasi, S. [private communication].

2) This value is taken to be -4.878 MeV in the ENDF/B-IV.

51 P (n, @) '®N i

511 LabiEns 9MeV

L %08 160 MeV 5 5 9 MeV 2 TO I # 4 ¥ —XEici3, BBOT 4L F— AT SN
EERF— 4+ £y FAS4K ((55Ma) 1225, (60Sm) 9145, (61Da) 694, (66Ba) 16240, Al
FEAEDSEHA 444 £ 6 MeVHLID 1 ATRASES N ERT — 25524 ((66Kn), (T0F0)) &
B, CNLDERT— 2% Fig 161C7RT, MMHTZAALDT, IMeVEITOTF— 2R TREERE
PEIE ST 545, Marriond Brugger(55Ma), Smith et al. (60Sm), Davis et al. (6l
Da), Bass et al. (66Bal DEEBF — # 0EER, TNTN0%F, 15%, 3B~40%, 12%T -

%) ENDF/B-NTi2, “F(n n'a)*NEIEC QEH—4.878 MeV &18 - Tl B,
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The result of the present evaluated cross section curve for
the 19F(n,a)lsN reaction. The so0lid line of the lower energy
region below 9 MeV was obtained by the evaluation of the
experimental data, and the solid curve of the higher energy
region above 9 MeV was calculated by using a statistical model,
in which Pearlstein's empirical formula [73Pe] was employed.
The dashed curve extraporated below 9 MeV indicates the lower
energy part of the cross section curve, estimated by the
statistical model. A dot symbol is used for the experimental

data, where the data are densely_presented.
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Hb, INSOREBBRAEICKE CIBLESTEY, 58MeVDE— 78 Tld Marrion &Brugger
DfE 270 mb &, Davis et al. ©fE 135 mb O 2 E0EExMNE D,

FHoEBRF-40H5 5T, FETHOELEE L DOEREY, TNSICE & T TEHERERE
HIRA I, 1505, LEUES S 4 MeV % T2 Davis et al. (61Da), 475 55 MeV &
Tid Smith et al. (60Sm], 55 %5 9 MeV % Tid Bass et al. (66Ba) OXRBR7F—2ibLT0
TIHMEETE R AR T, 1500 A mETERMARIT Fig I6ICRENT A,

512 9MeVhid20MeV
9~ 14 MeViZi2 **F (n, ) " NRIGHTE RO ERT —~ 2 (34 i, 14~20 MeViZi2 82
O I F N F — 5 TEE L1/ Picard & Williamson (65Pi) OEERT - 4 43d 5, 15 MeVHTI
iz, 1 ATHIFE S N7 Prasad et al. (66Pr) OERT — 44555, CN6OERF—FILFig 16
KRENT B, 905 20MeVOTAAF—REIZ, LEMEnS IMVETOTFAF—X
MIC AT, EBRF— 4583 b TP,
95 20 MeV @ x M F—KETid, (n, o) KIGOFEMN %S % Pearlstein (73 Pe)
ORBRRNE, Cz s b ANKHHE7LORICH & TOTHE L o
Pearlstein OB IC L4ud, FERFRHEIEL (n, x) OFIEER o (n, x) RRATEDE
nas,
o(n, x)= G+ (0, ./ 0.) = S, (E) : (5
S, (B =1/{1+exp { (Ey+Er—E)/c) } sl

T, oy EBHEHELAOKER (non-elastic cross section), o, IS ELECRE% 0 (n, x)
OfEFME (ER) , Erid (o, x) REOLEWVHE, By & cRBEBRKOYE L0 0ErEs
WEERDT T A -~ L TH B, |
20 MeVEIFD 3 v ¥ — TR, AP FRB IR T & LT o KFEWLT 2RISR,
(n, @) & (n, an’) 2P THBEREL, ©noDRISHEROF 0 1K LT EEOKRR
5), BEMA LT, TEbS, ’ B
6,= 0 (n, &) + 0 (n, an’) =K, S (E) S
Su(E)=1.{1+exp ((Ey+Er—E)./¢) } ' | (8}
FrL, E<BEr®E2ES, (B=0&F 5. Ky i2o ol (EB) 552 38HTH 5.
(n, gn’) FISRESK B aH FARBLIE, SSChETERHUBEICES, Fig
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LTUNEE2BEAEBLLLDTES (&, EOELRTERSNG), "N osodiETr
HEiE, PNoBEL<VEPNOREr~< v L0EOREANERIDES, 7L 5,
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THnE, UNpooml TR sEiET, YFin, ¢n) PNRIBSEC 5, 707U, Qqanld
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Fig. 17 Schematic picture of the formation and disintegration of the
compound nucleus in the 19F(n on')5N reaction.
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iz, 0, (&) REBRICHT ZHAHERNER, w(E) BUNOL~LEE, Q,«h
BE(n @) NRIEDQETHE, T, “NOFEZ A VF—~ By BRATHEL S5,
Ex =E.~Qp o €a {11}
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o(n, @) =KsSslE =K, g SalE) Py (E} (13
o (n, ¢n’) = K, 4n SA{E) PyrlB) (T
EC er @n .
J éaS(Ea) exp (\/ 4aBEyx ) degy
Py (B) = — _ (15)

K
j; ’ ?:Sa(ea) exp (V4aEy ) deg
2z, Ky anidoln, an”) ofaffE (LR 252388 THE, *NOL~VERE T 4 -
£ a Offid, Abdelmalek & Stavinsky (64 Ab) T L7~ Ta = 2214 MeV™h & Lo
IRD AL, Ky, Ew, C, Kn an ® 4 DOEHLH ain'cw:so cnb&m@;om‘%
FEENI |
Ka @5 L1MTEDK (n, @) KIEOUSOELS 9 MeVETOFMIEKHERICE T,
ZOERE»SKy=200mb & EDT, |
Ey ¢ (n, ) FUGOFMITERES Ky D¥45 (100 mb) iET 2 EQESIMeVALLE N

ﬁlﬁMeV%ﬁglb‘f EW 35MeV &E&bf\-o

¢: (n, a) Eiﬂ?\@ﬁﬁ%‘f@ﬁ%f&@ L W ERTT OB B4R D A ED SEEIEATEN
BT — 21T, mamgéﬂﬁw%%£<ﬁé?5£6w,%$:%Em;afﬁw6n;c
=0.621 MeV & 785 76 | -

Kn,an 14 ~ 20 MeV K%é%%ﬁ'r % (Plcard & Williamson {65Pi) 8 &, Prasad et al.
(66Pr) 14 A8 94 1T, (13 ‘m"ICJ:ZS{E%ﬁiPE%J:(ﬁA‘g"Z:; 3, BINZEEIKL-T
EW BN, Ky ao= 182mb &10- 7 |
L0 ¢ >OERENY RICRALHELTE SN BRE, (0, o) KIED 9 ~20 MeV ic%
B FFMMTE AR E Lo Tadis L 1LETED 9 MeV LI F o 37 [l ER M 5 21T B
%30T Fig 16 KRB TREINT 2, [UKICARTRINTO MR, (IR THELTE
SN EEE 9 MeV I FEE Licb DTS B, -

52 'F(n, p)""0 KK

5,91 LEEND I MeV

CLEUMEAS MV S OMeV 2 TOI A AF KB, EHOT L& —ATRESNRE
FERT— R e £y PAS24H ((55Ma) 18 /8, [(66Ba) 159 &), WIE A AN ITIHAHB, 1.5
MeVHHRICIZ 1 STRIEI N EBFT— 20514 (61Da) $ 5, CILLDOERT — £ % Fig 18iC

S, MBSCAABDT, IMeVEITIS 57 -4 ATHEEENER SN T 55, Marrion

& B-rug‘gér (55Ma), Bass et al. (66Ba), Davis et al. (61Da) @EEg7T— 4 OHRER, €1
FN40%, 15%, QFTHB, (n, &) OREOBELEE, CNOOREMS LICKS (IR
VRS ’Cio ‘O' 7.5 MeV B35 712 Marrion & Brugger O{E# 70 mb &, Davis et al. DB 24
mb ORI 2 4L EDBEEHEH B,
L& fE» S 9 MeV & TORMBrEmANRI, SRATAEINZHOERT—2D25,
RIEBRE D30 Bass et al. ORBETF — 2L VCSEW e 212, T5MeV ML T, Bass
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Fig. 18

1 - . L 1 .- L .. L
10,9 15.0 20,0

tnergy :MeV!

The result of the pfesent evaluated cross section curve for the
19F (n,p)!%0 reaction. The solid line of the lower energy
region below 9 MeV was obtained by the evaluation of the

" experimental data, and the solid curve of the higher emnergy

region above 9 MeV was calculated by using a statistical
model, in which Pearlstein's empirical formula [73Pe] was
employed. The dashed curve extraporated below 9 MeV indicates
the lower energy part of the cross section curve, estimated
by the statistical model. A dot symbol is used for the
experimental data, where the data are densely presented.
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et al. DEBRT— 413, IHOERT—FD ﬁ'afeiéfqﬂf’aﬁ@ﬁaﬁ&a o Th, 550 FEERT
FAEREARIS Fig ISKEHTRIN T S,

522 9MeVhs 20 MeV

9~125MeVici2 ¥F (n, p) PO KIGHEROERT — 2 342 {1, 125 ~ 20 MeVITi$2
BUEOT AME - ATHEENALERT— &« &y FH2# ((65Bo) 10 &, (65P1) 8 ),
B ADAEA18 A 15 MeVIFED | A THE S e REG7 — #4554 ( (62Ka), (66Mi),
(66Pr), (67Cs), (67Pa)) 5. ZNOLDOHEET —~ #id Fig. BIIRENTL 5,

9705 20 MeV D T4 ¥ ~KETIE, (n, p) RIBOMNEREERES (n, @) KIEOHE

& [AkE, Pearlstein (73Pe) MREER L, CNEEDANIHI EFAORICH ETOTEE LI

o(n, p) BLU o (n, pn?) &, (13, (4), 18 RELFAHFE, KACL-TEL O S,
o{n, p) = KpSp(El~ K, pnSp(E) Py(El - e
o (n, pn”) = K, pn SplE) Py,(E) {17

Be=Qp, pn .
J- £,5 (€,) exp (V 4aEx ) de,
0

Pou(Bl= | 19

C_Qn,p
J. 6,5 (e,) exp (V 4aEy ) de,
0 )

p

2z, B, BLU e, APUTARE LCBETHHOBOBLATOEEH T A VF—, Qq
BLUQ, pp3¥F(n, PO + LU F (n, pn’) PO RUED QIEDHEIE, Ex REAKPF
BBFERH L EROBEZ PO DHET A VvF —ThHd, SplEIBLUS (&) (3 Pearlstein
(73Pe) ORBRTHY, £NLNOBIV1 ROABEALBORXNTEZI NS, 127U, (n,
@) OBA&ER, Ew Er, ¢ Ewe, ccOMARNEE, aiZPODL~WEE T 4 ~ £THD,
Abdelmalek & Stavinsky [64Ab) i L7cti~»T, a=3156 MeV ™ & Lo KpBELUK, oa
3, en®n (o(n, p)+ o(n, pn”)) & o (n, pn’) OEAFE (LR 25X 2 EHTH 2,

WOROATICEENS 4 2OEH Ke, Ew, ¢, K o B, ROLDIKRES N

Kp : LEOEPDS IMeVICET B (n, p) KIS M HAHRAEDEBICEAEREOL
Bass et al. (66Ba) OEERT— 42 (159 £) %, 1 MeVoLind— X &CHEE L TEHEL
BREIED, TOHRMESS Kp=2380mb &EDT,

Ew @ PSR LEGsamEDES (180 mb) HT 2 EDfE 6.0 MeV o LEWELRS
MeV % #3110 T, Ew=175 MeV & Ed o |

¢ UOED KpSplEl iLL-THA LN B MR, EXOERIEHRON S LBDHEACRS &
CBETALDIT, BN EBELL-TEDLI, c=0410MeV &7,

Ko po (16ZRIC K 5 #8202 12 ~ 20 MeVICH BB T — £ ( (65Bo) 10 &, (65Pi)8 4, (67
Cs), [67Pal, (66Mi), (62Ka) &1 45 ; @ft22.4) KELLSHEAET 5L D10, B hIREIKL
£ TED LT, Kn’,pnzzas mb & 75 »72e 7273, Prasad et al. (66Pr) DB T - # i3
DhDEREEENTEDT, LILOB/NIRIEICL S fitting OMRPLROTH L,

FRo 4 oEMELs) RITRALFTELTE S8 %E, (o, p) KIED 9 ~20 MeV iC®
v A SEST R AR A S Lce CnuAis 2 1 EETEW 7 9 MeV LU OFZM T it BT I & il
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#HENT Fig BEERTRINTVE, BUNIKARTRENTY 2MKE, BXTHEL TR
S HIRE IMeVUTIKER LD TH S,

5.3 YF(n )"0HLUVPF(n t)'"0RE

cneORGONEROER T — 2 I3HFL LSO OT, Rendic et al. (68Re) it 45 14.4MeV
BT EAEMGEOERT -4 EHS LT, MEHCINCONTRCEEZREL L., INno%
Table 4 IK7RT . _

(n, d) BLE (n, ) HIEORERERLESE, cnons L2HoRRAETEA NS
Pearlstein [73Pe) REBRLICHHTZ & LTEDR. $HDE, o(n, ) FRNTEDENS,
Kp
1 +exp [ (Ex+ ET—E)/CJ _
2o, EridPF(n, OO KEOLXOETHY, EwBLUc DEICE, 5 2 28 TESDL

BFOEAOBEEOT A, LN, EBFLEBTFIELEREREHETH S,

o(n,d) ORERIE (FR) 252 5FH Kpld, M9RICL- TE A O 5 M i 465 14.4
MeV G Table 4 ik S 1U72f8 305 mb iT2 L < 755 & 5 108 Sliz, 136 1 IR A i
i1 Fig 10K EHTRINTN D, FURICARTREN T 504, ENDE/B-VOFHEE HH
T, AEEoNTLOLE BT 5, BREICENT (n,d) FIETEKIE, (o, OKE
T 2E, VTSRO MEDOHBENELL 7,

{19

6{n,d) =

Table 4. Estimated neutron cross sections for 19F around 14 MeV region.

. Estimated cross | Present method of
Reactions sections (mb) estimation

19 16
13.9%3.2
F(n,a) N 3 Integration of O (©) data

9 19 .

®F(n,p) O 18.4 £1.6 of Rendié ot al. [68 Re]
®r(n.d) | 39.5t36 at En=14.4 MeV
"Ent)0 15.0 2.1

4 4 times by the 5.27-MeV
and the 1,98 - MeV peak
areas in the Y -ray spec-
trum of Dickens et al.,

[74 Di] at En=14-17 MeV

n.nay) N | 123.2%10.3
7=527MeV

®F (n,n'pY)0 604+ 55"

Y= 1.98MeV|.

* : This value was estimated from the 1.98MeV peak area of 71.8 mb
in the y-ray spectrum of Dickens et al, [74Di] by subtracting
the cross section value of 11.4+2.3 mb for the 19F(n,d)lBO
reaction leading to the lst level; the latter cross section
was obtained by the integration of the data of Rendié et al.
[68Re] at 1l4.4 MeV. :
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The results of the present (

l T T 1 1 ] 1 I 1 F ]
} Rendic etal,
[68Re]
(n,d) % i
TR -
_________ (n,t)
| | ] ] | i L |
15 20
En{ MeV)

) and ENDF/B-IV ( — — - )

evaluation curves for the !3F(n,d)180 and 197 (n,t) 170 reaction

cross sections.

The experimental values were estimated by

the present authors with the integration of angular distribu-
tion measurements of Rendié et al. [68Re] at 14.4 MeV. See

also Table 4.
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NS OREONEROERT — 2 IEELEL, Ty, b0, Pearlstein (73
Pe) DEBREE & D AN EFAORICH & TNT, BITFIRRAS £ 5 i Al i St ix &
FE L7

HEHMYF BB IRTS l,'cq3r&?$:?ﬁdj'§'%%m, cnsoik ((n,n?), (n, 2n), (n,
n’a), {(n,n'p), = ] OWEREATE oy T B &, CHICHT ZHEHE o (n, n'a) DLFE,
5, 1. 2 (100 K & FEHCHEET £ 7 VT & » TRATRD &N B,

E Ql’l nee

G(I]., n’a) _ J‘O Enac(e)W(Ex)Ga(Ex) d5 {20)

Ox B,

J. enac(Ean-(EX) den
0

Tz, E.BLUe, BPETOARSLSUHHBOCBOBELRTOEEH T A vF~, Qo id
95 (n, 0’ @) N KIEOQEOKE (Qu an = Qn, na)r Ex (XA P B PUF AR LI
EROBEE P FoME T vE — (Ex=E- &), o (&) ZRRCE T E KM
B, w(Ey) RUFOL~AEE, Go(Ey) BEREIFLF -Ex 0 FHSaTE2RET 28
RTH 5B
YR oo a T, BET A F - Emenm$@x%ﬁn HRETH D, CDEE
a2 e TFOELEIABARI A VT — 6 RRATEA LN B,
= Ex - @y, na 21
d#%®ﬁ&%¥&(&)i aHTHPND s —a VEERE P AWERICEFRT R, TC
T, Gu(Ey) B e E>TEED, 5 L2HDAIKA LD Pearlstein (73 Pe) D BR AT T
TREWEST B THDE,
Ga (Ex) oS (€a) 22)
to 2 LA B FETII, S(%)Kaiﬂ%ﬁﬁEwkiOcJNECi512%1@@&@%
eDFEAOL, |
F, VRABEW(E) 37201 HR e BTN LI >Texp (v 1aEy ) iTh#lT
e, onBLTo, () ODIRAF— Itk BEMEEET UL, 050 (n, n'e) 254
BRADBEPND,

0 (n, n'a) =Ky na PaalE) 23
. E Qﬂ no
[ o (VEEO'S (e dey
PpolEl= — 24)

EC
I e, exp (v 4aEy ) d¢,
. 0 ,
T2, Kn,na#iﬁiﬁf“a(n, n'g) OFEME (ER) 2515, BF DV RAVEENNT A -4
a (Offi2, Abdelmalek & Stavinsky (64 Ab) { L7cdi-T, a= 3.609 MeV ™! & L7,
EH K, o OER, “FCSsmtFEAS S g/ sl ENs 7 RR <7 HVORRT -
B, ROLHKLTED LI, ‘
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BF(n, ¢n) PN HLEPF (n, n’a) "N RSSO TEEG NBEL B ~vhing
DELEEREBCSNE, EERE~DBBICL > Trgdkibans, P"NREEIREZLr~<
POEREIRECE DL X 52T MeVOD r B B4 2 (T0Aj],

Fu (75Fu) i€ & - THHT S 1172 Dickens et al (74Di) D722 by OEERT — 22, 1F
WA~ 1TMeVOFRBHTFEZASL, AEI12°KBOTHIE L DT, (bstry MeV) BifrT
RENT D, CDOTHAL7 b@s2TMeVOE— 7EME 4 742 LT, 527 MeV O 7K
HoMrEREAERD B &, (1232 £103) mb &7 5,

2T, UF(n, an 3B NEBIU®F(n, n'e) "N FIHICE O TEEE N 288 1 v~
P& 2548, £FOETIKE~DEBICE T 52T MeV O r SN T I I 15 LIRET %,
TOEE, (n,an’) & (n,n'g) RIBKEOTEIZPNSE L BR VAV EKSHEEED
FEmEEL (o(n, ¢n)le BEY (o ln, n'ad]) | TRDFT &, LD 52T MeV O 7 BRI O
e (1232 £103) mb it (o(n,an’))ig & (0(n, n‘e)) g DANTFELL,
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(4 B LR R EMMBEERRTEDLENS,

cLo(n, @n”)]i5 = Ki anSalE) Py (E) (25)

(o ln, n’ad) sy =Ky na Poar (E) 26)
iz, P (B &P (B i, 158U RNCEHTHISFORES LRE, €0t (B
Qu, an =527 MeV) HEL (B~ Qp 4527 MeV) KEBBLAXTHA 51 5. Ky 4y BLU
SAE} 35 L2HTEDLNT B EHK, 1o BROZ S KRES NI,

Dickens et al. D r 2 <7 +VDRIER, AP TZFo+F— 14~1TMeVTRIESINT
WABDT, 52TMeVoE—7ERE,» GRS (1232 £10.3) mb £FEH x4 — 165 MeV i
B BMEK (0 (n, ¢n)ig & [o(n, ')y CTARELOEENT, @5, 25K, a
2EW, K, ae = 4205mb 21572, |

LRHDK, pe PEEZEAY, MBLTEIRDOHER (n, gn) £o(n, n'e) Z3HREL, @
ZEOMEESTYPF@ (o(n, @¢n’)+ o(n, n'a)) OFEEFEBMHEE S, CNAFig 201CE
MTRINTV D, T, ANERYF(n, ¢n”) *NEBLIUF (n, n'e) "N RBICEOTERE
HUNSELBEL VL RCS B 540MEROF (o(n, an’)+ 0 (n, na)l o 43, 25 5
U0 REFOTEHERN, ABTRENT VS, REDFCHEAERT - 2413, 7HRS
7 P HHEEINS 155 MeViEsiT 2 (a(n, an’) +0{(n, n'd)) | OE (1232 £103)mb
THbo

55 “F(n, pn)'%0 &KUY F (n, n'p)'? 0 &S

Cn6®ﬁmmﬁw1%ﬁﬁ%®%@?—ﬁ@ﬁ&b@h@f,(de)£$U(mnﬁ)
RISDBE & FARIC, Pearlstein (73 Pe) OERRALE & 0 ANzt erroRich &30 T, B
Freab~ 5 & 5 AT AR 5 T L Fa "
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The present evaluation curves for the [!9F(n,on')1%N +
19p(n,n"a) 15N] and [19F(n,pn')180 + 19F(n,n'p)!P0] reaction
cross sections are shown by the solid curves. The dashed
curves correspond to the partial evaluation curves for these
reactions, which lead to the 1lst levels of the relevant
residual nuclei of SN and !8%0. In the present work, the
experimental values were estimated by using the y-ray
gspectrum of Dickens et al. [74Di], which was investigated by
Fu [75Fu]. See also Table 4.
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J; " e, exp (VIIEx) ds,
zoit, E, B&Ue B FOAME LUBEOROELRTOSEHLAVF—, Qapt
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Cross Section [barns!

Fig. 21

The result of the present evaluation curve for the elastic
neutron scattering cross section of 19p, The experimental
values below 3.0 MeV were estimated by the present authors
with the integration of angular distribution measurements of
Wills et al. [58Wi]. Those data of angular distribution
measurements around 14 MeV are Bonazzola et al. [66Bo] and
Clarke et al. [70Cl], respectively,
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Table 5. Evaluated neutron cross-section data for 19F in the energy

range from 100 keV to 20 MeV.

R T2 T XS L FE ST LS L s TOTAL 3 WA T I R e E

ENERGY{MEV) SIGMALBARNY ENERGY (MEV)Y  SIGMA(BARN) ENERGY(MEV)Y  SIGMA(BARNI

1,0000&=-01 2.200Ue+01 T.9726E=0L 4,67T97E+00 85 3.45008+00 2.15008+00C

1,05Q0E~01 1,5000E+01 By1TCLE=GL 4, 0B84E+00 3,5300£+00 1.9800GE+00

1,1000€=01 1,00QUE+G1 45 8,2833E-01 3,8133E+00 3,6000E+00 2. 100UE+00

1.1500E=01 8,0000E+00 & H382E=01 3,911TE+QC 3,6%00L+00 1.6400E+00

5 1,2000E=U1 T.000VE+C0O 8+3132E~01 5,554 TE+QO 3, 7600L+00 1491008400

1.3000E=U1 5.,500ur+00 8+6T736E-01 3,511TE+00 90 4,0300E+00 L« THOUE+QQ

1,+350CE=~01 5,000VE+00 9.04B2E=U1 3,831UE+DO 442200E+00 1.97TCUE+0QU

N 1,6000E=U1 4,0000E+C0 50 9.2777E=0L 4,5257TE+00 4. 28Q0E+00 2,0800L+00

1,8000&=01 4,0000E+00 4.6982E=01 3.24T8E+00 4.4100E+00 2.0400E+00

10 2.0300E~U1 4,0900E+00 1.0212E+00 3.,017T5E+Q0 4.5300E+0C0 2.090VE+0U

2.1600E~01 5.,000GE+QQ 1+0305E+00 3,1408E+90 95 4,7000L+00 1.8T00E+0V

2.4400E=0U1 6.9700Ef00 1+0433E+00 2. FU493E+00 A4,9000E+00 L.850UL+00

; 2,5300E=-01 8.,0800GE+Q0 55 1.0FL4E+Q0 3.,0541E400 4.9510E+00 1. T394E+00

® 24+6000E=V]1 TeHE0QUE+DQ i+0815E+00 . 3,3012E400 5.66TOE+QO 148935E+00

15 2,7000E=U1 1,0660E+01 1.0915E+0U 3.24B3E+U0 6, TE00E+QQ 1.5504E+0U

j 2,1300E-01 1,3860E+C1 1+106ZE+0Q 4. 13836400 10U T.4230E+00 1.81568E+00

: 2, T950E=U1 9,060UE+0Q0 1.1236E+00 3,2049E+00 B.5000E+00 1.6915E+00

i 2.8600E-U] 1,0120E+G1 60 1.1690E+00 2,30U0E+0D 9,0000E+00 1.69T1E+00

! 2.3100E-V1 8, TOQUE+CG 1.200CE+00 3,9500E+0C 9.5CU0E+00:  1l.6993E+0U

| 20 2,9650E~01 8, 2400E+GO 1,2500E+00 4,2000E+00 1.0000E+01 1,7038E+00

| 3,T500E=UL 8,1995E+00 1+300QE+00 3.8500E+00 165 1.0500E+01 1.7100E+00U

| 3,7974E=U1 T.86B8E+0U 1.3500E+00C 3, 5UQUE+00 1.1000E+01 1.7174E+CU

} 3.84489E"01 5.73IBEE+CO 65 1L.4Q00E+0Q0 3,2000E+00 1.1500E+01 1.7257E+0u

3.%019E-0U1 8,071VE+DC 1+4500E+00 3,2000E+Q0 1,2000E+01 1, 1345400

25 4,0799E~01 T.0UTB3E+CO 1.+5000E+00 3,3000E+00 1.,2500E+01 1.7433E+00

4, 14z4E=-U1 T.6131E+00C 146000E+00 3,6500FE+00 110 1.3000E+01 1.7520E+00

4,1934E=-0]1 1,1954E+01 1, 70C0OE+Q0 3,2000E+00 1,3500E+01 1.7603E+00

4,2647L=01 T.936YE+00 T 1.7500E+00 3.,0000E+00 1.,4000E+G1L 1. THBUE+DO

4,3600e=U1  6.4734E+00 1+8000E+00Q 2.8000E+00 1.,4500E+01 171498400
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4,9107&=01 Q.BTSTE*UO 2.0D0GE+VO 3,2800E+00 115 1.5500E+01 1.7865E+00

5.,2986E-01 4,B987E+00 2+1000E+0QC 2.6500£+00 1.6000E401L 1.7911E+00

5.7999E~Ul 4,1560E+CO 75 2+1500E+0Q 2.260CE+00 1.63%00E+01 1. 794TE+00

5,8960£=01 4,4273E+0C0 2+2000E+0Q0 2.6000E+00 1,7000E+D1 L.79T5E+0G0

35 5.9602E-U] T U85FE+D0 2+2500E+00 3.0TUBE+QD 1,7500E+0) 17996400

6.1524E=01 4,5562E+00 2+3300E+00 2,2400E+00 120 1.800CE#+01 L. 6008E+00

6,1784E=UL 4,B8954E+00 214950E+0U 3,1000E+00 1.8500E+01 L. BUI3E+00

E,44B6E-01 3,4508E+00 80 2.9500E+00 2,2L008+00 1.9000E+01 1.8010E+00

7.0433E=01 3.093¢E+00 3.0N00E+00 2.230UCE+Q0 1.9500E+01 1«800LE+00V

: 40 7,4359E-01 4,497LE+0G 3.0340E+0Q0C 2+3300E+00 2.0000E+01 1,7984E+00
: 7.6538E=01 4,0357E+00 3.1600E+00 2.0700E+Q0
: 7,823TE=01  3,9933E+U00 3,3000E+00  1.9500E+00

EERRRANHERETRAURNE R R INELASTIC TOTAL 5052 003033 i

ENERGY (MEV) SIGMA(BARND ENERGY (MEV)  S]GMA{HARN) ENERGY {MEV} S1GMA(BARN}

1,0000E=-01 .0 1. B000E+QQ 1., 105TE+CO 65 T.3700E+00 8,2595E=01

1,1600E=01 0.0 1.9000E+00Q 1,1156E+00 T.4400E+00 8.+ 0%82E=01

1.2500E=01 2.0000e=-01 3% 2.0000E+00 1,1213E+00 T.,%500CE+00 8+1000E=-01

l.SQGOE-Ul 6,000UE=DL 24+5000E+00 1.1139E+00 T.6400E+00 8,167E=01

5 2,0000E=U1 1.2000E+QC 2+9500E+00 1.0917E+00 T.6900E+00C §.1162£=01

2.,0800E~0U1 1,5200E+00 3.000G0E+DD 1,0892E+00 70 1. 79006400 8,0115E=G1

: 2,4000E=01 3,1000E+00 3.1000E+00Q 1,0839E+00 T.8200E+00 8.073CE=0L

i 2+5000E=01 3,3829E+00 40 3.,2000E+00 1,0780E+0Q Te9530E+00 T.9461E=-01

; 2,7000E=V1 4,4286E+00 3.3000E+00 1, 0T13E+00 7,9700E+00 T.9375£=01

; 16 2,7500k«01 4,2333E+00 3.5000E+00 1,0515E+00 8.0000E+00 Te9354E=01

3,0000E=-0) 3., 3000E+00 3,8000E+0C 3, 9940E-01 75 8,1000E+00 T+9345E~01

o 3,5000E~0U1 2, TOOOE+CO 4. 00C00E+Q0 9,563TE=-01 8,2000k+00 To8407E=01

4,0000E=01 3.0500E+00 45 4.500CE+00 8,9604E=01 8, 2300E+00 T.7915E=C1

4,2000E=-U1 3,2840E+00 5.0000E+00 8,7492E~D1 8,3100£+00 T.6318E=01

15 4,5000E-01 3.040UE+0Q 5¢500CE+0C 8,8126E=01 8.+350CE+00 T.5815E=01

.. 5,0000E-U1 Z.650UE+CO 6+QQCOE+D0 8,3694E~01 BU 8.41TCE+DO Te5715E=-01

* 5.5000£=01 2:3600E+00 61 04C0E+0OD 8.,0736E~01 B.450CE+00 T+5664E~01

&,000CE=U1 2, 10DVE+QO 50 6.074GE+UC 8,1350E~01 8.480CE+00 Te5434E=-01

6.5000E=01 2+.0300E+00 6. 1TOCE+QQ B, 3046E=0] © B.5000E+0N0 T.51TTE=G1

20 T,00006=ul 1,8T0VUE+QD 6.2700E+00 B,656UE=-0] B.5300k+00 T 4828E=01

8,0000E=0U1 1.2000E+00 6+ 3100E+00 B,6841F=01 85 B.6TOGE+DO T,2554E-01

9.0000E=U1 1,2900E+00 6,4700E+0Q0 8,6294E-01 B.6T50E+00 T.2540E=01

1.0000E+UO 1.1205E+00 55 €.5000E+00 4,6075E~01 8. 7500E+00 T.3027E=01

1.4200E+0L0 1.05686E+00 6. 520U0E+G0 8,5891E-01 B.BT50E+00 T.2641E-01

25 1,4500E+00 1,0552E+00 64 5900E+Q0 B, 46Ll5E=01 B.9T50E+00 7.3147e=01

1.5000E+U0 1,0576E+0D 6. 8400E+U0 B,49523E-01 30 9.0000E+00 T 36T4E=QL

1.5400E+00 1,0619E+0C £.3200E+04 8.3223g=-01 9, 5U00E+00 7.1533k=-01

1.5500k+00 1.U66TE+OC 60 6.9400E+GO 8,3029E=01 3.000C0E+0CL 6.9342E=01

1,6Q00E+0G 1.0750E400 T+0NCOE+CO B.2TI0E=0L 1.0500E+0% 6.7225E~01

30 1.6400E+00 1.08006+00 7414008400 B,1534E=U1L 1.0980L+01 6+524TE=CL

1,6500E+00 1,0828E+00 T.,1900E+00 8.2315E=01 95 1.1G0CE+01 6.5155E=-01

1.7000E+00 1.091%E+00 T.2700E+00 &,4456E~01 1.1500k+01 6+2185E=01

; — 41 -
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EVALUATED, NEUTRON CROSS SECTION FOR F=19

ENERGY(MEV) S]GMACBARNY ENERGY (MEV)  S1GMA(BARN) ENERGY{MEV) SIGMA(BARN?
1.2000E+01 6. 0LCIE~OL 1.5030E+U1 4,5304E-01 1.8000E+01 3,5584E-01
1,2500e+ul 5, 7349E=01 1.5500E+01 4,3379E~0L 110 1.8500E+01 3,4319E=-01
1,3000E+01 5.4b632E-01 105 1.60Q0E+01 4,1596E=0Q1 1.9000E+01 3.3136L=-01
100 1,3500E+01 5,¢073E-01 1.6500E+01 3.9930E-0) 1.9500E+01 3,2012e=01
1.4UC0E+VL 4 9Bb40E=01 1. 7000E+G1 3,83T75E=01 2.0000E+0Q1 3.0952E=-01
1,4500E+01 4,739 7c=-01 1.7500E+01 3,693TE=~C1
YT ET IR SIS ST L) INELA, 15T e ISt 2T
ENERGY (MEV, S]CGMA{BARN) ENERGY (MEV) SIGMA(BARN) ENERGY (MEV) SIGMA(BARM)
1,1600E=01 0.0 15 7.0000E-01 &, 2000E=0D1 1.9000E+00 3.0235e=-01
1,2500e=01 2,0000E=01 8+.0000E=-01 5,0000E-D1 30 2,0000E+00 2.8245E=01
1,5000E=U1 6.,000UE=D1 9. 00LUGE=DL 4,9000E=01 2+.5000E+00 2+2211E=0L
270000E=01 1.200UE+00 1.00C0E+0Q 4,8293E=01 2+9500E+00 1.,9479E=0L
5 2.5000E=UL 3.,2000E+D0Q 1.,4200€£+00 4, 4491E=01 3.0000E+C0 1,9237E=01
2.7000k=01 4, 0O0UE+O0 20 1.4500E+00 4%,4018E=-0) 3,1000E+00 1.8772E=01
3,Q0000E=UL 2. 1Q0UE+QQ L.5000E+00 4,3205E=01 35 3,2000E+00 1.8324E=01
3.5000k~01 1,65C0UE+QO 1.5400E+0Q0 4,2290E=01 3.300CGE+00 1.7882E=01
4,000CE=0L 1. 15CUE*QU 1.5500E+C0O 4,1896E=01L 3.5000E+00 1e695TE=0L
1V 4;5000E~V] B,60CCE=DL 1.60C0E+00 4.0288E=01 3.50C0E+00 3.9328E-01
5.0Q000E~V1 1.0000E=01 2% 1+640QE+00 3.8T80E~0L 4,0000E«0Q0 1,4222E=01
5.,3000E=U1 €., 100VE=-C1 1+6500E+00 3,8200E=01 40 4,50C0E+00 1.,1545E=01
6,00008=01 5. 5000E=01 1.700CE+Q0 3,6141E-01 5,0000E+00 9.3916E~02
6,5000E=V] 6.3000E=-01 1.800CE+Q0 3.2%907E~01 5.5000E+0D T.7672E=02
HREERRRR R FEREES RN TR INELA. 2ZND IS TR TR R L S 22 Y ST
ENERGY{HMEY) SIOMA(HARNI ENERGY (MEV)  STGMA{BARN) ENERGY (MEVY  SIGMA(BARND
2.0800E=U1 0.0 9.00GOE=01 §,0000E=D1 2.0000E+00 3, 8644E=01
2,4000E-U1 3.000ue~01 15 1.00U0E+00 6.3728E=01 2+.50008+00 3,2030E-01
2.7500E-01 4.5000E=01 1+44200E+00 - 6.022CE~01 2:,9500L+00 2.9775E=01
3,0000E=UL 6,0000E~D] 1.4500E+00 5,8766E=D1 30 3.0000E+00 2.9481lE-0l
5 3,5000£=U1 1.0500E+Q0 1,5000E+00 5.7214E=0Q1 3.1000E+00 2.8855e=-01
4,0000E-UL 1.2000E+00 1.5400E+00 5.5473E=-01 3,2000E+00 Z2.8248E=01
4,2000E-U1 2.250UE+Q0 20 1.55G0E+Q0 S5,46T3E=-01 3,3000E+00Q 2.7688E=01
4,%000E=-U1 2,1B0UE+00 1.6000E+0QQ 5,2204E«0% 3.5000E+00 2.6628E=01
5,0000E=U1 1.9500E+00 1.6400E+00 5,0581E=01 35 3.8000k+00 2.4911E=-01
10 5,5C00E-01 1.750UE+OU 1.650UE+QD 5,0099e=01 4,0000E+00 2+3T69E~D]
&,0000E-01 1,55c0E+0D0 1.7000E+00 4.7950E=-01 4,5000E+00 2.0l63L=01
7,0000E=U1  1.2500E+Q0 25 1.8000E+00  4.4195E-01 5,0000E+00  1,6720E~01
8,0000E-U1 1,0000E+00 1+,9000E+00 4,1116E=01 5,5000E+00C l.b166E=01
T EE IR LTS Y Y INELA. 3RD PITEFT T T T L EE PR Y
ENERGY(MEV) 5[GMALHARNY ENERGY (MEV) S TGMA(BARNY ENERGY (MEV)  SIGMACBARN)
1.4172E+00 0.0 10 1.7O0CQE+CO 1,0692E=D1 3,3000E+00 1.8460E~01
1.420NE+00 9,1666E=03 1.8000E+00 1.2180E=-01 20 3,5000E+0C 1.,8383E=01
1,4500E+00 3,1380E=02 1.90G0E+Q0 1.,3261F=01 3.800C0E+00 1+ T6TTE=DL
1.5000E+00 5.33853e~02 2. 0000E+00 1.,4085E=01 4,0000E+00 1, TO59E~04
5 1.,5400E+00 6, TT8BE=G2 2+ 5300E+00 1.,6602E=0L 4,5000E+00 1,5022E=01
1.55Q0E+V0 T.0T2UE=D2 15 Z2+9500E+00 1,8066E=01 5.+C000E+00 1+2913E=-01
1.,600CE+0D B,245%FE=02 3.0000E+00 1,8l4TE=0Q1 25 5.5000E+00 1,1281k=01
1.64008+00 9.,5556E=02 3.1000E+00 1,8300E=01
1,6950CE+U0 9,7470E«02 3.20008+00 1,8404E=01
Py R R Y INELA. 4TH R e T T T R
ENERGY (MEV)  SIGMA(SARND ENERGY(MEV) SIGMA(BARN) ENEHGY{MEV) SIGMA{BARNY
1,9360+00 0.0 1+9000g+0C l.5%4Tg=01 3¢v5000E+00 1.,9871E-01
1.5400E+00 1.65z5E=-02 10 2.0000E+0QC 1,6817€E=01 3.8000E+00 1:8663E-01
1,55008+00 3.0306E~02 2+5000E+00 1,9784E=01 4, 0000k+G0 1,7695k=C1
1,5000E+00 6.2460E=D2 2+9500E+00 2.0024E~01 20 4,5000E+00 1.,5061E~01
5 1,6400E+00°  8,%039E=02 3,000QE+00 2.0637E=0Q] 5.0000E+00 1,2714E=01
1.6500E+00 §,91756-02 3.10CG0E+0C 2,0428E~01 5,5G00E+00 1,0900£=-01
1.T000E+UC 1,0758£=-01 1% 3.,2000f£+00 2,0373E=01
1.8000E+U0 1,352VE-Q1 3.3000E+00 2,02T0E=-01

g it e e
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i

10

15

10

15

ENERGY(MEV)

1,83TOE+00
1,6400E+00
1,6500E+00
1.TOODE+UC
1,8000E+00
1,9000E+00
2,0000E+00

ENERGY {MEV)

2,9274E400
2,9500E+00
3,0000E+00Q
3,1000E+00

ENERGY (MEV)

1,0980E+01
1,1500E+01
1,200NE+01
1.2500E+01
1,3000E+01
1.3500E4U1
1.4000E+U1

ENERGY (MEV)

3,0000E+V0
3,4500E+00
3.,8800E+00
4,3200E+00
4,5000E+C0
4,7800E+00
5,0000E+00
5,6400E+UQ
5.8200E+00
5,B8400E+00
5.,9T700E+0V0
6.0400E+00
6€,2700E+U0"
5,4700E+00
£.9200E+00
T,1400&+00
7,2700E+0U0

ENERGY (MEV)

4,25QUE+CD
4,9500E+00
5,0300E+C0O
5,110VE+LOD
5,15800E+00
5,2600E+C0
5,3300E+C0
5,4100E+CD
5,&100E+0D
5.8800E+00
5,9900E+00
6,1700E+00
6,3L00E+00
&,5200E+U0
6.5500E+00
6.8400E+0U
6.9400£+00
7,1900E+0U0

JAERI-M 7253

EVALUATED NEUTRON CROSS SECTION FOR F=19

YT TS S22 3L g

STGMA{HARN)

c.0

6. 3479E~03
1.,312%€E=02
3,6054E=-02
T.TTL3E=Q2
1.1414E=01
1,4341E«01

P A

SIGMA(BARN)

0,0

8,6%68E=04
2.953EE=03
8.4228E~03

IS YT S LTS AR L LY L]

SI1GMA(BARN)

0.0

3,0000E-03
9.67Q0E=03
1,7680E=D2
2.6420E=0¢
3,48p0E=C2
&,294VE=-02

YT I TSRS LR AL YT L2l

STGMALRARN)

0.0

T.50CCE=D3
4,3000UE=02
1.,030CE=-0DL
7,8000E-02
1,110CE-01
8.3000E~02
2,U5CUE=QL
2, 0000E~01
2,14CLE=-01
1,63CUE=C]
2,0700E=01
1,4000E=C1
1.3800E-C1
1.510VE=CL
1,4300E=C1
1.07C0E=C1

PTIEIEES S22 ES2 22 2 3 8]

SIGMA(BARN)D

0.0

2+1B0GE~D3
8,0000E-03
3.560UE=G3
1.0500E=02
2,400UE=03
2,1300E-03
2.5600E=G3
6.,6300UE=-Q3
2.260UE=-02
1,6900E=02
3,4200E=02
2.3200E=02
2.B80VE=G2
3,67T00E~C2
2,1000E=02
3.,0600E=02
4,3400E-02

INELA,
ENERGY (MEV)

29 5000E+00
2+95Q0E+00
10 3.,0000E+00
3.1000E+00
3,2000E+0QC
3.3000E+00
3.5000E+00

5TH
S1GMACRARNG

2,0702E=0G1
2.1362E=01
2,1319E=01
2,1190E-01
2.1020E=01
2,0815E=C1
2.0292E=01

INELA, 6TH

ENERGY (MEV)  5[GMA (BARN)

5 3.2000£+00 1,64336£-02
3.300UE+00  2,0112E~02
3.5000E+00  3.0198E-02
3.8000E+00  4,2UB1E-02

(N 2N)
ENERGY (MEV)  SIGMA(BARN)

1.4500E+01
145000QE+01
10 1.55C0E+01

5.0260E=02
5.6890E-02
6.2730E=02

$116000E+01  6,7930E-02
1.6500E+01  7.+2440E=02
1.7000E+0L  7.6390E=02
1,7500E+0L  7.9800E-G2
(N+A)
ENERGY (MEV)  S]GMACBAKNY
7444008400 1,3700g=01
7.6400E400  1,01006=01
20 T.8200E+00  9.5600E=02
T.9700E400  1,0530e=01
B.1000E+00  9.1800E=C2
8.2000E+G0  9.0TUVE=GC2
8,3100E400  9,72V0F=02
25 8.4800E+00C  9,4T0VE=02
B.6TODE+00  1,0180E=G1
9,0000E+00  6,9310E=-02
9.5000E+00  5.58l0E=C2
1.0000E+01  4.,5900g=02

20 1.0500E+01

3.,B740E=02

1+1000E+01L 3,3560E=02

1.1500E+01 2,9790E=02

1+2000FE+01 2,TU20e=02

1.2500E+01 2.4960E=02
(N+P)

ENERGY (MEV)

Te3TUCE~QU
20 7.6900E+00
T.7900E+CO
T-97U0E+00
8. 2300E+G0
8,3500E+00
25 B.4%00E+00
84 5300E+00
Br6THUE+CO
8.7500E+00
B+BT750E+00

©30 B.97508+00

9.0000E+0C
9.50Q0E+0C
1.0000E+01
1.0500E+0L
35 1.100UE+0Q1
1+1500E+01

S1GMA(BARNS

3.,2600E=02
4,5800g=02
4,4200E=Q2
3,2400E=02
3,6100E=02
4,2100E=0C2
3,6000E=C2
3,b6000E=02
4,27C0E=C?2
3,9300€E=C2
4,5600E=02
4,25Q0E=02
3,712CE=C2
3,6760E=02
3,4430E=(2
3.0620E=0Q2
2,6450E=C2
2,2840E=02

_.43 —

15

10

15

35

40

45

40

45

50

A 3 33 A

ENERGY (MEV)

3,8000QE+00
4%,C000E+00
4,5000E+00
5.000CE+0Q0
5,5000£+00

FIZY YTy S YIS LS L L R L

ENERGY (MEV)

4,0000L+00
4.5000E+00
5.000GE+00
5.5000E+00

PR TS S S S 2l 22 L L sd

ENERGY (MEV)

1.800C0E+01
1.8500E+0D1
1.9000¢+01
1,9500E+01
2,0000E+01

FIITEYSTER IS L SRS 2 22 24

ENERGY (MEV)

1.3000E+01
1,3500E+01
1. 4000E+0L
1.4500E+01
1.5000E+01
1.5500E+01
1.6000E+01
1.65C0E+01
1.7000E+01
1.7500E+01
1.80C0E+0L
1.8500E+01
1.9000E+01
1,95008+01
2.0000t+01

EX ST E LS RS 22 2 2 2L b L

ENERGY (MEV)

1.2000£+01
1.2500E+01
1.3000E+01
1,3500E+01
1,4000FE+01
1+4500L+01
1.50008+01
1.5500E+0L
1,60008+01
1.6500e+01
1.7000£+01
1.75008+01
1.8C00E+01
1,8500E+01
1.,9CGO0E+01
1.9500E+01
2.0000E+01L

SIGMACBARN

1,9155E~01
1,82T7E=01
1,5%10E=01
1.2881e=01
1.0930E=C1

S1GMA(BARN)

4.,8l43k=0D2
5.1997E=02
4,9936L-02
4,6837k-02

SIGMA(BARN)

B.2T70E=02
8.5320E=GC2
8,7230kE=-02
B, 9430L=0C2
9.1080£-G2

SIGMA{BARN)

2.3410E-02
2.2260E-02
2+1340E=02
2.0650E=02
2.0G120E-0¢
1.9700E=02
1.9370E-02
1.9110E=02
1.8910E=02
1.8740E=02
1.B610E=02
1,8500E=02
1.8410E=-02
1.8340E=02
1.8290E-G2

SIGMA(BARNY

2.0070L=02
1.8040E~02
1.6550E~04
1.9460E-04
1.4660E«02
1,40710E~0Z2
1.36306=02
1.3300E=02
1,3050E=04
1.2860E=02
1.27T10E=Ce
1,2600E=02
1,2520E=02
1.2450E"02
1.2400E=02.
1.236UE=0¢
1,2330k=02
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JAERI-M 7253

EVALUATED NEUTRON CROSS SECTION FOR F=19

L N e T ) (N LY L T Y P T T 2 s
ENERGY(MEV) S[GMA(BARN] ENERGY (MEVY  SIGMA(BARN) ENERGY (MEV)
6,0740E+00 C.0 8.5000F+00 3.3020E=-02 L.1C00E+0Q1
&,500GE+UD 1,5600E-03 9.0000E+00 3.730CE=0D2 1.,1500E+01
7,0000E+00 4,76D0E~03 9. 5000E+00 3,B820E=~02 1,2C0CE+01
7,5000E+00 1.2400E=D2 1.00C0CE+0OL 3,92%90e=02 2.,000CE~01
g8,0000E+0D 2,3BTUE=-C2 10 1.050CE+0L 3.9440E=02

HHERFRERREFAREREE RS RER (NaT) L e e
ENERGY(MEV) S|GMACBARN) ENERGY(MEV) SI1GMA(BARN) ENERGY (MEV)
T.9590E+00 0.0 1.0000+01 1.00308=02 125008401
§,0000E+00C 2,4C00GE-04 "l .0800E+01 1,3060E=02 1,3000E+01
8,5000E+00 7, 7000E=04 1+1000E+01 1.,4360E=02 1,3500E+01
9.0000E+LD 2,300UE=D3 1+1500E+01 1.4B00E=02 2,0000E+01
9,5000E+00 5,6500E=~0Q3 10 1.2000€+01 1,4940FE=02

EREEREARRRERERRA RN ERR [Ny AN+ (N e NA)D XIS RS SIS ST Y ]
ENERGY (MEV) S]GMA{BARN) ENERGY {MEV) SIGMA{BARN) ENERGY (MEV)
4,2260E+00 c.,GC 9,5000E+00 1.5970E=0]1 1.,5000E+01
4,.5000E+0C 3.0000E=04 1.000QE+01 1,7360E=-01 1.5500E+01
5.,0000E+UC 2+50008=-03 1+0500E+01 1.8450E=0Q1 25 1,6000£+01
5,5000FE+U0 T.T000E=03 15 141000E+01 1,%300E=0Q1 1,6500E+01
6.,0000E+00 1,6T0UE=02 1.1500E+01 1.9960E=01 1.7000E+01
4,5000L+00 2+9T00GE~Q2 1.2000E+4C1 2,04TO0E=G) 1.75006+01
7.0000E+00 4, T400E=02 1.2500E+01 2,0870E=02 1.,8C00k+01
T7,5000£+00 T.0000E=02 1.3000E+01 2,1190g=01 30 1.,8500E+01
8,0000E+0D 9.3300E=02 20 1.3500E+0QL- 2,1430E=-01 1.,9000E+01
B, 5000L+00 1,2020E~-01 1,4000F+0C1 2.1630E=-01 1,9500E+01
9.0000E+00 1.4190E=01 1,45Q00E+01 2.1T80FE=01 - 2.00C0E+01

HEABARERRRBARARFRERRRN (NOPN) F (NINP) 00050 FH IR0 R R R R R
ENERGY(MEV) S]GMALBARN) ENERGY{MEV) S]GMA(BARN) ENERGY (MEV)
8,4L70E+0D 0.0 1+2500g+01 5.1600g=02 1.6500k+01
9,.G000E+00 4, Q000UE=D4 10 1,3000E+01 5,%800E=02 1.7000£4+01
9,500UE+UD 1.8000e-03 1.3500E+01 6,6B00E=02 1,7500E+01
1,U000E+VLL 5,.600UE=03 1.40C0E+0L T.,2800E=02 20 1,8000&+01
1,0500E+01 1.240UE=0G2 1+4500E+01 T,7800F=02 1,6500E+01L
1.1000E+U] 2.160UE~D2 L+5000E+DL 8,2000E-0C2 1.,%9000E+01
1.1500E+0G1 3.210VE=G2 15 1+%500E+01 8.5400E=02 1.9500E+01
1.2000E+0U1 4,2200E=02 1,6000E+01 8,8200E=02 2.00008+01

HERREERERKERIAFEER BT E (N G) [ I TR ST YT SR Y
ENEHGY {MEV) SIGMALBERNY ENERGY (MEV) SIGMA(BARNY ENERGY (MEV)
1,0000E=0C1 4,4000E-03 5.2200e-01 1.70U0E~C4 45 1.9G0CE+Q0
le2l00E=UL 1.,3000E=-03 2.6200E-01 2. 0000E=04 2.0000E+00
1.4000k=01 5,0G00E=0% 2% 5.7700E=-Q1 2,2500kE=04 3.0000E+00
1.6100t=01 2+200CE-D4 6.0000E~-01 1,8000E=-03 4,0000E+00
1, 7700E=0L 5, 100UE=0% 6,0500E=01 4, 7500E~04 5.0U0QE+0C
2,0000k=U1 3, 8000E=04 6. 4000E=01 3.,8300E-04 50 6.0000E+00
2.2500E-01 4, 100UE=04% T:05300E=01 1,7500€=04 T.00L00E+N0
2,.5%000E~Ul 5.,0000UE~0D% 30 T.6000E~01 1.1000E=C4 B.COCOE+0C
2.,7000E-01 1.40Q0E=-D3 8+.1800E=-01 1.6000E=Q4 | 9. 0000E+00
2,9300E-01 6,400VE=04% B+6500E=01 1,1000E=04 1.0000E+01
3.0000E=01 4,900UE=-04 8.8500FE=01 1,8500E=04 55 1.1000E+01
3.0800E=U1 T.200UE=-04 9, 5000E=01 6,Q00UE=-CS 1.2000E+01
3,3000E=01 3, TOQUE=D4 35 1.0430E+00 T.5000E=~05 1,3000E+01
3.5000E=01 2+450UE=D4 1.1250E+00 9,0000E=05 1.4000E+01
3,74Q0L=-U1 3.6000E=04% 1+190GE+00 1,Q000E=0Q4 1.5000E+01
3.,88008=01 3 600UE=0G 1.2900CE+00 Z.T000E~04 60 1.6000E+01
4,0400E=01 3,80C0E=04 1.3700E+00 1.0000E~C4 1+ TCO0OE+0L
4,18008~U] 3,2000E=04 40 1.4380¢£+00 8,0000E=05% 1.800QE+01
4,25008=-0] 3,100CE-D4 1.5400E+0Q &,0000E=U% 1.9000E+01
4,5600E=U) 1.800VE=C4 1+6330E+00 7.0000€E=05 Z2.Q000t+01
4,9400E=-U1 1.,800Uc=04 1.+7800E+00Q 6.0000E=U5
5,0000E=-UL 3.0000E=04 1.8700E+Q0 7.0000£=05%

— 44 -

S1GMA(BARN)

3. 94B0E=02
3.9490E=02
3,9500E=02
3,9500E=02

SIGMA(BARN)

1.49BUE=-D2
1484990E-0¢
1.5C00E=0¢
1.5000E=~02

STGMA{BARN)

2:1900E=D1
2.20Q00E=01
2,2070E=-01
2+2140E=C1
2+2190t~-01
2.2230E=-01
2.2260E=01
2.2290E-01
2+2310E-01
2+2330E=01
2.2340E=D1

S[GHA(BARN)

9.040UE=02
9.2400E=02
9,3900E-02
9,5200£~02
9,6200E=02
9, TOU0E=02
9,7 TU0E=G2
9,8300E=02

STGMA(BARN)

6.9bGEE=GH
6, THBZE=05
5,5426E=05
4,8000E=05
4,2933E=05
3.9192E-05
3,6285E=05
3,3941E«G5
3.2000E~05
3,0356E~GS5
2.8945E=03
2.7713E=C5
2.6626E=05
205657E=05
244T8TE=0D
2,4000E=05
2.3283E-05
2:262TE~05
2.2024E=05
2.1466E=05



i

JAERI-M 7253
EVALUATED NEUTRON CROSS SECTION FOR F=19
FET TSRS S ST AT S 222 L3l ELASTIC *%******i&ii*iﬁ******i

ENERGY (MEV)  SIGMA{BAKRND ENERGY{MEV) SIGMA(BARN) ENERGY (MEV)  SIGMA(BARND
1,0000E=U1 2.1996E+01 6. 1754E~01 2.8197E+C0O 3,0000E+00 1.1407E+C0
1,0500E=01 1.4996E+01 6:4000E=01 1.,6663E+00 3.0340k+00 1.,2420E+00
1.,10006"~01 $:99T71E+Q0 &.4486E=01 1,4132E+00 145 3.10C0E+00 1+1082E+00
1,1500E=01 T+.9976E+00 75 6.5000E=-01 1.3915E+00 3,1600E+00C 9, 8692E=-01
5 1+1600£-U1 T.798UE+D0 7.0000E=C1 1.2703E+00 3,2000E+00 3.5433E~01
1,2000e=-01 &.906TE+Q0 T7.0500E=01 1,2607E+CD 3,3000E+00 4, 7365E~-01
* 1.2100e=01 6. TATLE+DD T.0833E~01 1.2562E+00 3,4500E+00 1.0960E+00
1,+2500E-01 6,U467E+00 Te#4359E=01 2, TBE3IE+CO 150 3.5000E+00 9, 8432601
1,3000E~0U1 5,2191E+00 80 7.6000E-0L 2,5015E+00 3,5300E+00C 5.1955-01
10 1,3500E=01 4,0393E+400 Ti653BE-0L 2., 4075E+00 3.6000E+00 L. 0459E+00
1,4000E=02 4,3592E+00 7.8237E=01 2.42TIE+GO 3.6900E+00 T,.9413£-01
» 1.5000e=01 3,7996E+00 . 7.6726E=01 3,1694E+00 3.7600E+00 8,7051L=01
1.6000E=Ul 3.279TE+00 8. 0000E=-OL 3,0947E+00 15% 3.B000E+00 8,54906-01
1,6100E=0U1 3,2678E+00 45 8.170lE=-01 2,6040E+00 3,8800E+00 8.2619E=01
15 1,7700&=01 3.0754E+00 B, 16800FE=01 2.583TE+00 4,0000E+00 TeTobbE~DL
1.8000E=01 3,0395£+00 §.2833E-01 2.3726E+00 4,0300E+00 1.6187E%01
2,0000E=01 2, 8431E+00 8.4382E~01 2.5036E+00 4,2200E+00 9,4964£=01
2,0300E-01 2.7296E+00 B+5132E=-01 4,1623E+00 160 4,2260E+00 9,605TE=01
2,0800e=01 2.8950E+00 90 8.6500E~0L 2. 44E7E.00 4,2500£+00 1.0043£+00
20 2.1600E~01 3,0846E+00 8. 67T36E-0L 2,1530E+00 - 4,2800E+00 1.0588L+00
Z+2500€=01 3.2T3IHE+C0 8.8500E~0L 2. 3408E+00 4, 3200E+00 1.0458L+00
2.4000E=U1 3.5881E+00 9,0000E=01 2.4998E+00 4,4100E+00 1.0615E+00
2.,46008~01 3,6924E400 9,0482E=01 2 S490E+Q0 165 4+ 5000E+400 1.10223E+00
Z.5000E=01 4,1666E+00 95 9.,2777E=0L 3,282TE+Q0 “4.,5300E+00 1,1123k+0U
2% 2,5300E-UG1  4.4037E+00 %+5000E=01 2.6660E+00. 4, TOODE+00O B.f821E=01
i 2.6000E=U1 3,5T33E+00 9.6982E=01 2.1161E+00 4,7800E+00 B.6356L=01
2. TOOOE=U]1 b4 230UE+00 1.0000E+00C 2,0085E+00 4,9000E+00 B.T100E=01
2.71300E~U] §,.5473E+00 ) 1.0212E+00 1.,9001E+Q0 170 4.9500E+00 T+7067E=CL
2.7500E=U1 B,1485E+00 100 1+0305E+30 2.024%E+0C0 4.9510E+00 T,6859E=01
i 30 2,7950E=-01 4,993cE+00 1.043CE+00 1,B8397E+GO 5. QUC0E+0D T.8367E=01
| 2,6600E=01 6.,2965E+00 1,0433E+00 1,8353E+00 5.0300E400 Te8153L=01
| 2,9100E-01 5,0633E+Q0C 1. 0TL4E+00 1.9444E+00 5.1100E+00 7.8609E=01
i 2,9300E=0U1 5,UT9BE+00 L.0815E+00 2.2430E+00 175 5.18C0E+00 T.7926E=01
2,9650E=-01 5:1088E+0C 105 1.0915E+0C0 2+1416E+0Q 5.2600E+00 T+87T48E=~01
35 3,0000E=01 5.2243E+00 1:1062E+00 3,0339E+00 5.3300E+00 T+8786L=01
3,08C0£=01 5.285%4£+00 1,1236E+00 2.1631E+0C0 5,4100E+00 T.8755E=01
3.3000k=u1 5,4543E+00 1+1250E+00 2.1521E+00 ’ 5,500G0E+00 Te8DE5E~0L
3,5000E=01 5.,6077E+0D 1.16%0E+Q0 1.8051E+00 180 5.86T0E+00 8.2791E=-01
3, T400E=U1 5.3355E+00 110 1+.1900E+00 2.5196E+00 6, 0000E=0D T43557E~01
40 3,7500E=01 5,3z41E+00 1.2000E+00 2.859BE+00 6.5000E+0C 9, 7302E~01
3,7974E=U% 4,960UE+00 1.2500E+00 3,1173E+00 6.7600E+0C 4.9031lE=01
: 3,8489E=01 6, T935E+00 1.2900E+00 2.8433E+00 7.0000E+0U 5,8537E-01
! 3,8600E=U1 5, 7931E+00 1+30C0E+00 2,7749E+00 189 T.4230E+00 7.56851E=01
! 3,90196=01 5.0880E+00 119 1.3500F+00 2.4326E+00 T.5000E+00 T 50TaE=01
45 4,0000E=~Ul 4,4T734E+00 1.3700E+00 2.3157E+00 8,0000E+00 704842801
4,0400E=~U1 4,2036E+00 1.4000E+00 Z2.1403E+00 B.5000E+00 646020E=01
4,0799E=01 3.9345E+00 1.4Z00E+QU 2+,1433E+00 9,00C0E+00 6.7140E=01
4,1424E=01 4,396/E+00 1.4380FE+00 2.141BE+00 19U 9.5000E+00 6. 8540E~0L
4,3 B00E~UL T.9523E+00 120 1.4500E+00 2.1407E+00 1,0000E+01 T+0150E=01L
50 4,1934E=0% B.6TTHE+GO 1:+5000E+00 2.2423E+00C 1.0500b+01 T.1893t~Cl
4.2000E-U1 8,2978E+00 1.5400E+00 2.3780E+00 1+1000L+01 T.3728E=01
4,2500E~U1 5.5215E+00 14 5500E+00C 2.4082E+00 1.1500E+01 Ta5620E=01
4,264TE=U] 4, TO52E+CQ 1, 6000E+0Q0 2.5741E+00 195 1,2000k+01 T.7536E=01
4,3600E~VU] 3,3193E+00 125 1.8635UE+00 2,4125E+00 1.2500E+01 T.9432E=01
55 4,3000E=UL 2. T402E+Q0 1+8400E+00 2,3E94E+00 1.,3000E+01 8.1308E=01
4,5600E=0) 2,490UE+00 1+6500E+00 2.3421E+00 1.3500E+01 8,3136e-01
4,749038~01 1.5296E+00 1.7000E+00 2, 1084E+00 1,4000k+01 8.,4900E=01
7. 4,9107E=01 3.6589E+00 1.750CE+00 1.9013E+00 Z00 1.4500kE+01 BebbBE=0L
4,9400E~01 3,5669E+00 130 1.TA0LE+OO 1, TTT1E+UD 1,5000E+01 8, 8200E=CL
60 5,00008=U1 3,3785E+C0 1.800UE+0U 1,6942E+00 1,5500E+01 B.9704E~01
5,2200E=01 2,6441E+00 1.87U0E+UO 1., 7363E+00 1,6UD0E+01 9+1137L=01
5,2986E~U1 2.3817E+CC 1+%000E+00 1,7543E+00 1.,6500E+01 .2461t-01
ﬂ 5, 5000E=01 2:2162E+00 2+0000E+00 2.1586E+00 205 1,TU00E=01 9.3692E~01
5,6200E=01 2,11G4E+0C 135 2.1000E+00 1.,5301E+00 1.7500E+0]1 9.4837E=01
65 5,7T00E=0L 1.9781E+00 22 1500E+00 1,1409E+00 1.8000k+01 .58 Tuk=01
5.7999E=01 1.3515E+00 2.2000E+00 1,4816E400 1.8900E+01 Y.6822E=01
5,8960E=01 2.2721E+G0 22 2500E+00 1,9523E400 1.,9000E+01 9.7668E=01
5.9602E=UL 4,963TE+00 2:+3300E+00 1.1235E+00 210 1,9500E+01 9.8433E=01
6. 0000E-01 4,4603E+00 140 2,4950E+00 1.9860E+00 2.0000E+01 9.9096£=01

7Y 6,0500E=UL 3,8101E+30 2:15000E+00 1.9763E+0C

}
| 6€.1526E=-01 2 4THEE+QV 21 9500E+0C 1.1182e+00
|
\

_.45 —_

RS-




el B

i0

13

20

3

4u

ENERGY (MEV)

1.0000E=01
1.1600E=U1
1.2100E=01
1.250Ce«Ul
1.4000E=U1
1,.,5000E=U1
1.6100E=07
1.7700L=Ul
2,0000E=01
2.0800k=Ul
2+2500E=U1
Z2.4000e=-U1
2,5u00t=~-uUl
2.7UQ0L=U1
2,1500E=U1
2. 9300E=-01
3.0000E=ul
3,0800E=0UL
3.30008=01
3.5000E=01
3,7400E=-V]1
3,8800E=01
4., 0000E=01
4,0400E=01
4,1800k=U1
4,2000E=C)
4.2500k-U1
4,5000E=U1
4,5600E=U1
4, 9400E=U1
5.0000E~01
5,2200k=01
5,5000e=~01
5.b200E=01
5.7T7TU0E~-UL
6,0000E=01
6,U300E-V]
&,4000k=V3
6.5000k=01
7.000CE=ul
7,0500E=01
7.6000E=U2
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LVALUATED NEUTRUN CROSS SECTION FOR F=-19

SIGMATBARNY

4,6000E=03
2.0381E~-03
1,12&41E=01
2.U0113E-01
4,4050E=01
6,U035E=0]
T.3225E-01
FE45TE=01
1.2004E+00
1 OZ0ME=UD
2.3598E+00
3. 1005E+00
3.5434E400
4,430GE+00
4,2346E+Q0
3,562UE+00D
3.3005E+00
3,204TE+0Q
2.94Q4E+CQ
2+, TC0EE+00
2.Ba6R4E+CO
2.96TUL+0U
3.0500E+00
3.097LE+0U
3,2609E+00
3,2843E+00
3,2430E+00
3.040£E+00
2.9934E+00
Z2.6FTUE+QU
Z+6503E+00
2:.5220E+00
2.+360¢E+00
2:2978E+00
2,219BE+00
2.1016E+00
2.U939E+00C
2.0444E+00
2. U30GE+00
1.8702E+00
1.8517E+00C
1.64BLE+Q0

45

50

55

60

6%

76

75

80

EREREERE B R RFEREAAR NI NON ELASTIC

ENERGY {MEV)

8.Q0000E=D1
€.1800E=-01
8.,6500E=01
B8.8500E-01
9.0000E=01
9.5000E~01
L., 00U0FE+QU
1.,06430E+00
1.12506+00
1.1900E+Q0
142900E+00
1+3700E+00
1,4200E+00
1+4380E+00
1+4500E+0Q0
1,5000E+0G0
1+540Q0E+00
1+5500E+00
1+600QE+00
1.8350E+00
L. 640GE+DY
1.650VE+(D
1+ TOUOE~GG
1,7300E+00
1.8C00E+Q0
1+.8700E+Q0
1.300GE+00
2+0000E+00
2+ 500QE+Q0
2+95C00E+00
3.,0000E+00
3. 1000E+00
3+ 2000E+00
3+ 3CQUE+0O0
3+ 4500E+00
3 5000E+00
¢ 8000E+DU
3+ 8800E+00
%+ 000VE+DQ
4,2760E+00
4, 2500E+00
4,3200FE+00

STOMACBARNY

1.5001F+00 85
1.482%E+00
1.3636E400
1,3217E+00
1.2902E+00
1.2053E+00 90
1.1206E+00
L.1140E+00
1.101leE+00
1.0917E+00
1.0767E+00 95
1,0643E+00
1.C567E+00
1.0582E+00
1,0593E+00
1.0577E+0O 100
1.0620E+00
1.0668E+00
1,0729E+0C
1.0800E+QC
1.CBQ8E+QD 105
1,0829E+00
1,0916E+G0
1.1029E+00
1.10538E+00
1.1127E+00 110
1.1157E+Q0
1.1214E+00
1,1140E+0Q0
1.0918E+00
1,0893E+00 115
1.0856E+00
1, 0814E+C0
1.0764E+00
1.,0640E+00
1.0632E+00 120
1.0358E+00
1.0260E+0C
1.01THE+QQ
1.02U04E+00
1.0207E+0D
1,0218E+00

__46 —_

LR 2 A d ST S L YN S

ENERGY (MEV)

4.5000E+00
4, T7800E+00
4,9300E+00
5.0000E+Q0
3.03006+00
5.1100E+00
5.1800E+00
5.2600E+00
5,3300E+00
5.4100E+0Q
5.5000E+00
6.0C00E+00
6,5000E+00
T.0000E+0Q0
T+5000E+00
8.0000E+00
B4 50C0OL+00
9. 0000E+00
9, 5000E+00
1.0000E+01
1.0500E+01
1,1J00E+01
1.1500E+0L
1.+.2000E+01
1.2500E+01
1+3000E+01
1.3500E+01
1.4000k+01
1.4500E+01
1,5000E+01
1.5500E+01
1.6000E+01
1.6500E+0L
1.70Cc0E+01
1.7500E+01
1.8000E+01
1.8500E+01
1.9000£+01
1.9500E+01
2,U000E+02

ST1GMA(BARNY

9.7516E£=-01
9.,9844t=01
9,7090E=-01
G.6b623E=~01
3, T4BTE~D]
9!8?>3t-01
1,0094E+00
1.0184E+00
1.0331E+00
1. 0206E+0U
1. 0TLTE+Q0
14UD34E+00
1.05%0E~0U
1.061LE+00
1.0566E+QU
1.0480E+00
103730400
1.,0257E+0U
1.0139£400
1.0023E+00
9,49107k=01
9.8012E~=01
S.6950E=01
9,5914E=01
9489801
9,3892E~01
9.,2894E=01
9,1900k=01
9.,0%08E£=0)
8,9920E=-01
8,8946E~01
8.7973L=01
B+TOU9E=QL
By 60D5BE=DL
B8.5123E=-01
8+4206E=01
B.3308E~01
Be2432E=01
B.1l9TT7E=QL
8.0744E=0L




H

3

[50Be]

[{50Bo]

[51Gr]
[52Co0]

[53Dal
[53Pa]
[54Ne]
[55Mal
[56Be]
[56Da]
[56Ne]

[57Bo]
[57Fr]
[57Mal]
[57Nel
[58As]

[58Br]

[58Ma]

[58&1]

[59B1i]
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