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Calculation

cs/csR

SEIRIEEYEIE, HSfrescolNERHAITLR, FIRTESRIRLY, BEERAFE
—EFE5, BEFHRE.

| | | | | | | | 7
10E 93  Cooki = 10 o5 . /_
: d+ Nb @ 25.5 MeV = - : d+ °Nb @ 25.5 MeV — glf:;l;e :

\

G/GR
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Calculation

(B R URZEELSHIZMSIEFAHA—EY, B

EEERREZAN—EHY,

-> re-orthogonalizing at i,r= 102

S—-matrix
Elastic phase
S—-matrix
S—-matrix
S—-matrix
S—-matrix
S—-matrix
S—-matrix

1 =

shift

2

~NOoOOoh B W
(L | U | A | A | B |

0.09688

.01710
. 04163
. 03292
.01793
.02383
.03134

—-0.06655
-17.243 61.
.00278
. 00282
.01873
.03618
.01420
. 04554

for
336
for
for
for
for
for
for

5.1
— 0,
deg. for
— 0,
= 0'
— 0,
— 0,
= O'
= 0

SO0l o
o B IS IS IS IS

=RVAS
AE /13X
For Jtot= 0.0+ there
Ch. 1 alpha3b= 1 n=
Ch. 2 alpha3b= 1 n=
Ch. 3 alpha3db= 1 n=
Ch. 4 alpha3b= 1 n=
Ch. 5 alpha3db= 1 n=
Ch. 6 alpha3b= 1 n=
Ch. 7 alpha3b= 1 n=
For Ch.= 1 g.s.
Chan. # 1 S=( 0
Chan. # 2 S=(-0
Chan. # 3 S=(-0
Chan. # 4 S=( 0
Chan. # 5 S=( 0
Chan. # 6 S=( 0
Chan. # 7 S=(-0

~N OO O B W N

7 channels to solve

gs=T
gs=F
gs=F
gs=F
gs=F
gs=F
gs=F

07193, 0.
.06622,-0.
.03272,-0.
.01300,-0.
. 06863, 0.
.00100,-0.
.02924, 0.

13351)
00907 )
00789 )
02565)
02622)
04236 )
02412)

LN I h h h I

| S | U | N | B | B |
D O © © © © O

BRIXEN T4, XATRYFE

. 151652
. 066838
.033662
.028757
.0/73471
.042376
.037900



Calculation

e EERmd 7 ifort. STRIF SR, H BBin statesAERRInuclear phase
ISR

CDCC=1
: Print out the f(m'M': mM;0) for each angle 0 on file 57 for partition PEL, after the following information for

, oupled bin states:
d+ 150Sm at Ed=15.0 CDCC (no spins) uncouple

15.0000 2.2250 20.9008 1.4400 ©0.0000 © ©0.0000 line Y:(i2) 1 (indicating CDCC=1 format below)
2.0141150.0000 1.0078 1.0063 line Z: (A120) HEADNG from Fresco input.
1.0 62.0 1.0 0.0 line A: (F10.4,3F8.4) ENLAB,Bproj,H2SM,e”2,Btarg, inp, (Qval if inp=1)
) ’ ) ) lab energy,projectile binding energy, hbar”2/2.m, e”2,
d 150Sm P Neutron target binding energy, inp, Qval if inp=1
9.0 9.0 9.0 9.0
1 1 1 1 line B: (7f8.4) massp,masst,massc,massv,massr
42 100 42 5 masses: projectile,target,core,valence,residual
181 0.0000 1.0000 line C: (7f8.4) Zp,Zt,Zc,2v,Zr charges
. * line D: (7A8) namep, namet, namec,namev,namer names
0 6.0 0-9445 0.9@49 6-9469 199 2 2 line E: (7f8 1) Jp,Jt JC JV Ir g.S. Spins
3.1416 3.1416 3.1416 3.1416 3.1416 3.1040 3.1018 3.0995 3.0972 3.0951 line F: (7i8) Pp,Pt,Pc,Pv,Pr g.S. parities
3.0927 3.0906 3.0883 3.0861 3.0839 3.0816 3.0794 3.0771 3.0749 3.0727 If inp=1, cards B-F (incl) have further #6 and #7 values
3.0705 3.0682 3.0660 3.0638 3.0615 3.0593 3.0571 3.0549 3.0526 3.0504 for ‘initial projectile’ and 'initial target’ too.
3.0482 3.0459 3.0437 3.0415 3.0392 3.0370 3.0348 3.0326 3.0303 3.0281 line G: (414) NBINS, NKMAX, NEXB,NNJMAX no. CDCC bins, max NK,
3.0259 3.0237 3.0215 3.0192 3.0170 3.0148 3.0126 3.0104 3.0081 3.0059 no. excited states, max(2%Jex+1)
3.0037 3.0015 2.9993 2.9971 2.9948 2.9926 2.9904 2.9882 2.9860 2.9838 line H: (I4,2f8.4) 'NANGL, THMIN, THINC (cm angular range from \&FRESCO)
2.9816 2.9794 2.9772 2.9750 2.9728 2.9706 2.9684 2.9662 2.9640 2.9618 f‘{;n:agt‘(g; the NBINS 212512)
2.9596 2.9573 2.9552 2.9529 2.9508 2.9486 2.9464 2.9442 2.9420 2.9398 U5 Emid. kmin, knax.,NK, KN, ISC
2.9376 2.9354 2.9332 2.9310 2.9289 2.9267 2.9245 2.9223 2.9201 2.9179 1,j: quantum numbers (s==Jv)
2.9158 2.9136 2.9114 2.9092 2.9071 2.9049 2.9027 2.9005 2.8984 2.8962 Emid: centre of bin with respect to continuum threshold
9 0.0 ©0.2017 ©0.0460 ©.0872 100 3 2 kmin,kmz:.lx,_NK: Min{max and nurpber of k values in bin integral
2.8963 2.8941 2.8919 2.8898 2.8876 2.8854 2.8833 2.8811 2.8789 2.8768 fhe, origlna’ KN lndex for bin state
2.8746 2.8725 2.8703 2.8682 2.8660 2.8639 2.8617 2.8596 2.8574 2.8553 for each IK=1,NK
2.8531 2.8510 2.8489 2.8467 2.8446 2.8424 2.8403 2.8382 2.8360 2.8339 line J: (10f8.4) delta(IK): nuclear phase shift used in bin integral (radians)
2.8318 2.8296 2.8275 2.8254 2.8233 2.8212 2.8190 2.8169 2.8148 2.8127 | o o
2.8106 2.8085 2.8063 2.8042 2.8021 2.8000 2.7979 2.7958 2.7937 2.7916 for ??Ch Excﬁjd15F2t$8921F4;"Jthepe"t{ange p;‘g}ﬁtm": 1A=1,NEXB::
ine K: .1,1i4,f8.4,1 ex,Parity, Eex, :
2.7895 2.7874 2.7853 2.7832 2.7811 2.7790 2.7770 2.7749 2.7728 2.7707 Jex - spin of this projectile excited state (not including core spin)
2.7686 2.7665 2.7645 2.7624 2.7603 2.7582 2.7562 2.7541 2.7520 2.7500 Parity: parity of this projectile state
2.7479 2.7458 2.7438 2.7417 2.7396 2.7376 2.7355 2.7335 2.7314 2.7294 Eex: excitation energy of this state above g.s.
2.7273 2.7253 2.7233 2.7212 2.7192 2.7171 2.7151 2.7131 2.7110 2.7090 IBIN: (first) bin defined for this excited state
2.7070 2.7049 2.7029 2.7009 2.6989 2.6969 2.6948 2.6928 2.6908 2.6888 for each IANG=1,NANGL: read complex numbers:

I R S Ao ) ) ) ) line L: (6E12.4): ((FAM(MEX,MP,IANG,IA),MEX=1,2%Jex(IA)+1),MP=1,2%xJp+1)

The phase convention for all CDCC values is that there is no Coulomb phase shift for L = 0 in the Coulomb scattering
amplitude : factors such as expi(c; —0p)) appear in the A's.t



Calculation

e EEZ Y T i%fort 5STIOF. UL R, H HBin statesAERAINnuclear phase
= A{§RY, FrescofEAZFEIfRAVDNI=Xobins, cookiefEFHZEB[gEe=Xl7 .

co~NNO U B WN =

1 d  +93Nb at Ed= 25.500000000000000 CDCC
2 | 25.5000 2.2240 20.9008 1.4400 0.0000 0 0.0000
3 2.0000 93.0000 1.0078 1.0087
d+ 93Nb at Ed=25.5 CDCC (no spins) 4 1.0000 41.0000 1.0000 0.0000
25.5000 2.2240 20.9008 1.4400 0.0000 0 0.0000 5 d 93Nb  p n
2.0000 93.0000 1.0078 ©.9922 6 0.0 0.0 0.0 0.0
1.0 41.0 1.0 0.0 7 1 1 1 1
d 93Nb p Neutron g 6 100 6 1
0.9 0.9 0.9 0.9 9 181 0.0000 1.0000
- 10; - % ! 1 10 0 0.0 1.2523 0.0491 0.2734 100 2 2
181 0.0000 1.0000 11 0.2714 ©0.2830 0.2944 0.3059 0.3173 0.3287 0.3400 0.3513 0.3625 0.3737
0 0.0 0.5230 0.0489 0.1504 100 2 12 0.3849 0.3960 0.4070 0.4180 0.4289 0.4398 0.4507 0.4614 0.4722 0.4828
2.8776 2.8722 2.8668 2.8614 2.8560 2.8507 2.8453 2.8400 2.8346 2.8293 13 0.4934 0.5040 0.5145 0.5249 0.5353 0.5456 0.5559 0.5661 0.5762 0.5863
2.8240 2.8187 2.8134 2.8081 2.8028 2.7976 2.7923 2.7870 2.7818 2.7766 14 0.5963 0.6063 0.6162 0.6260 0.6358 0.6455 0.6552 0.6648 0.6743 0.6838
2.7714 2.7662 2.7610 2.7558 2.7506 2.7454 2.7403 2.7352 2.7300 2.7249 15 0.6932 0.7025 0.7118 0.7210 ©0.7302 0.7393 0.7483 0.7573 0.7662 0.7751
g'éégi g'géjz g'éggg g'égjg g'gigg 3'2232 g'ggg; g-ggjg g'g;gg g'g;gg 16 0.7839 ©0.7926 0.8013 0.8099 0.8185 0.8270 0.8354 0.8438 0.8521 0.8604
R DGR DGR DR GGPRE GG GErE R GosErd e 17 0.8686 0.8768 0.8849 0.8929 0.9009 0.9088 0.9167 0.9245 0.9323 0.9400
5.5723 2.5676 2.5629 2.5582 2.5535 2.5488 2.5442 2.5396 2.5349 2.5303 18 0.9477 ©0.9553 0.9629 0.9704 0.9778 0.9852 0.9926 0.9999 1.0071 1.0143
2.5257 2.5211 2.5166 2.5120 2.5075 2.5029 2.4984 2.4939 2.4894 2.4849 19 1.0215 1.0286 1.0357 1.0427 1.0496 1.0565 1.0634 1.0702 1.0770 1.0837
2.4805 2.4760 2.4716 2.4672 2.4628 2.4584 2.4540 2.4496 2.4452 2.4409 20 1.0904 1.0971 1.1037 1.1102 1.1167 1.1232 1.1296 1.1360 1.1424 1.1487
2.4366 2.4323 2.4280 2.4237 2.4194 2.4151 2.4109 2.4067 2.4024 2.3982 21 2 0.0 4.5162 0.2734 ©.3836 100 3 2
9 0.0 1.7997 0.1504 0.2519 100 3 22 1.1518 1.1548 1.1579 1.1609 1.1640 1.1670 1.1700 1.1730 1.1761 1.1790
2.3982 2.3940 2.3899 2.385/ 2.3815 2.3774 2.3733 2.3692 2.3650 2.3610 = 5 1.1820 1.1850 1.1880 1.1909 1.1939 1.1968 1.1998 1.2027 1.2056 1.2085
g:gigg g:gigg g:gggg g:gggi g:ggg; g:ggg; g:;ggz g:;ggé 3:;22; g:gggg 24 1.2114 1.2143 1.2171 1.2200 1.2229 1.2257 1.2286 1.2314 1.2342 1.2370
2.2781 2.2743 2.2705 2.2667 2.2629 2.2592 2.2554 2.2517 2.2480 2.2442 25 1.2399 1.2427 1.2455 1.2482 1.2510 1.2538 1.2565 1.2593 1.2620 1.2648
2.2405 2.2369 2.2332 2.2295 2.2259 2.2222 2.2186 2.2150 2.2114 2.2078 26 1.2675 1.2702 1.2729 1.2756 1.2783 1.2810 1.2837 1.2864 1.2890 1.2917
2.2042 2.2007 2.1971 2.1936 2.1900 2.1865 2.1830 2.1795 2.1760 2.1725 27 1.2943 1.2970 1.2996 1.3022 1.3049 1.3075 1.3101 1.3127 1.3153 1.3178
2.1691 2.1656 2.1622 2.1588 2.1553 2.1519 2.1485 2.1451 2.1418 2.1384 28 1.3204 1.3230 1.3255 1.3281 1.3306 1.3332 1.3357 1.3382 1.3408 1.3433
2.1351 2.1317 2.1284 2.1251 2.1217 2.1184 2.1152 2.1119 2.1086 2.1054 29 1.3458 1.3483 1.3508 1.3533 1.3557 1.3582 1.3607 1.3631 1.3656 1.3680
S:é?é; 3:8233 g:gggg g:ggég g:ggg; 3:8222 g:ggig g:gzgz S:gzgi g:gzgg 30 1.3705 1.3729 1.3753 1.3777 1.3801 1.3826 1.3850 1.3873 1.3897 1.3921
31 1.3945 1.3969 1.3992 1.4016 1.4039 1.4063 1.4086 1.4109 1.4133 1.4156



Calculation

BHNEEEFWood-Saxon®
Wood-Saxonf & RIBEF,

o/ Cr

10

10

2.00000

0.00000

-2.00000

10

-4.00000

10

, SR FHIRIEREYRIEEER,

alpha+Ca40 Coulomb and Nuclear;

BATRIAB RN

—— Squared WS
O EXP

Avri

0



Calculation

FRIEZ I MERIXFRIAZTIC, AIARIEE SR IE G BB E R ARG T,

NERBHNARE .

V(r) =

Yo V(r) = Vyexp(-2) exp(——)

= PN A N S ‘;“;}..‘\7"';' )
1 + exp %0

Ao

l_ﬂﬁT-_rVO €XP(—)Z:2, TH%ZV(), Fos HITHRIE

ElEE}?Hj- T\/xﬁﬂﬁ

%%Lfﬂﬂﬁ /] DA XN A iE1TEZEPauli forbidden,

i

Y
1=



Calculation

G/GR

d+Ti44 at 10 MeV Coulomb and Nuclear;

SR B BT 2R XY TR A
BEAE—EHITAYM,
P

0.01— EXP G. Igo, et. al (11.8 MeV) \ i
' — YYQ \ /]
— — Udagawa

\
-—-  Watanabe L
_ |+ Watanabe with TELP |_
CDCC |-

0.001 |, _
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