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ABSTRACT

We compare the off energy -shell behav1or of

several potentlal models for the nucleon-nucleon

interaction. Thls is done by comparlng the Kowalskl-

v Noyes half off-shell functions fz(p, )' resultlng_'

from the dlfferent‘models.
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I. INTRODUCTION
We héve pfesentédISeveral'separable ﬁotential‘models of the
nucleon-nucleon interaction and claimed tﬁat these models Qill be useful
in probing the off-energy;shell behavior of the nﬁcleon-nuqledn
scattering émplitude.l’2 Therefbre;lit seems useful to display the
off—energy-shell behavior of our models aﬂd compare this off-shell

behavior with the off-shell behaviof produced by some other'potentiél

- models of the nucleon-nucleon interaction.

The point of the present paper is that the off-energy-shell
behayior of separable poteﬁtial models is not qualitatively different
from the off—shéll behavior prdduced'by loqal soft-core Yukawa potential
models. Thus, separable.potentiél models lead to'off-enérgy-shell
Scattering amplitudes that are as close to physical reality as the.
amplitudes resulting from these local poﬁential models. Therefore,i
at the present state df our knowlédge of ﬁhe nucleQﬁ—nucleon interaction,
the use of separable poteﬁtiai models'iﬁ calculatibns involving off-
energy-shell nucleon-nucleon scattering ampiitudes is strongly indicated,
because of the great conveﬁience and simplicity of the séparable poténtial
models. | B | | .

If the half—off-energy-shell.partial-ﬁavevééattering amplitude
Tz(p,k;»kz) goes to zero as _kg ;;m, ﬁhich is true in fotential théory,_
the half-éff-shell ampiitudé-is determined byithe scattering region

2 . .
(k- > 0) values of the on-shell amplitude and the.Kowalski-NoyesB’%

half-off-shell function fg(p,k); where. fﬁ(p,k)u_is a real function.
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Similarly, it can be shown that the full off-shell amplitude ' - .

Tz(p,p'; k2) is determined for all values of K° by the scattering

I3

region (k2 > 0) values of the on-shell gmplitude and the half-off-

shell fgnétibn va(p,k), if Tz(p,pf; k2) -0 as K2 . Consequently;.
in this paper . we compare_the off—energy-shell behavior of several types
of-poﬁential models of the nucleon-nuclebn interaction by displaying

the halffofffshell:funCtiong fﬂ(p,k) for’vk2 > 0, generated by the

various models.
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II. EQUATIONS AND CONVENTIONS
The half-off-shell partial-wavefnucleon-nucleon scattering

amplitude T (p,k;kg)’is determined in potential theory by the two-

)/

particle nenrelativistic Lippmann-Schwinger equation

T,(poks k7). = V,(p,k)
00‘2 2
g dq V,(p,q) T,(a,k; k) o
+§&f, AR A (1) -
5 5% ;o
h k™ - q + ie

0

where the c.m. kinetic energy E =5h2k2/2p and u is the reduced
mass of the two nucleons. v
It can be ShOWﬁ6 on the basis ofvtimé-réveréal dand unitarity

alone that the half-dff-shéll amplitude Tz(p,k;'kg) can be written
BN SN
T,(0,k5 k) = f,(p,k) T,(k7),

" where fZ(p,k) is a real function and Té(kg) is the on-shell partial-

wave scattering amplitude
e 2
R g2 18,(k7)

- . a2
Tz(k-) = T OE e sin SE(k )

In fact, by performing a,Fredholm réduétion on the singular‘
integral Eq. (1), we can show’ that the half-off-shell function
fg(P,k) is determined in potential theory by the'nonsingular integral. :

equation
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. ( k) —_’ Vﬂ(P:k) . 2_“ quq . - (p q) . Vz(p,k) Vz(qu)
AR A 73873 Y 2 2 |\ v (K,K)
£ h 0 k -g¢g -k

x f,a,k). . (2)

The real function f,(p,k) has the threshold behavior fﬁ(p,k) ~ pz

£
-2

as p —»0 and fg(p,k) ~ k as k - 0. Of course, f, (k,k) =1

Pl
. . : 2
am.fﬁpﬁ)ew when %U<)eo.
In the separable potential models we presented earlier, the

potential in uncoupled partial‘waves is
t _ - ' o
v,(»,0') = g, gg( ) h,(p) b (@)

and the half-off-shell function can'be-written'

000 = WERMNE )
where
2Q~ dq 9° h, (q)
W,(p,%) = g, g,k) |1 +%-§~PJ£ .

T e a dg a© 2, \
- yo) (0 |1 - B » [ 5@
' L 0 o

- h (k) +h k)| 2 _EﬂhEEL. n J,,‘
[6,0) 1,0 +1,(0) &,00)] E: Pfo 2% 6,0 J(a)

and P indicates a principal value integral. TFor a single-term

separable potential, we have :Vz(p,p') = x.gz(p) gz(p').'With A= *1
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and the half-off-shell function is
Typ,k) = g,(p) /g, (k) - | (L)

We have compared the half-off-shéll functions in the uncoupled

1
o0 F

séparable potenfial models of the general.form

17 and ng resulting from four different

partial waves lS
| oL Y (o) n
v,(p,p') = g,(p) g,(p') - b,(p) h,(p") ,

and from three different local soft-core Yukawa potential models of the
nucleon-nucleon inferaction. These potentials are:

(i) © separable potential. Case I of Ref. 2 with.

>

gz(p): . »GR‘pz/(pg + aﬁ?)(z+l)/2_'

'2)(z+1)/é
A , .

h,0) = 6, 2P /07 v a

The potentialvparameters in'the different partial waves are given in-
Table I;

(i1) separable potential Case IT of Ref. 2 with

i

g,(p) 2)(£+2)/? E

'G-Rp‘z/(p2 ¥-aR

2)(£+2)/%‘

‘ S - R
b,(p) Gp" /(07 + ay

The‘potential varameters for the different'partial waves are displayed

in Table I
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(iii) separable potential Case III of Ref. 2 with .-

; 02_ . ) 5 .
R~ 1 ' R o
_ <l2 Hp P i
P .

e

hz(p) = Gy | =5

= o
L2 §rd
o o
,<O
/B
\\_,// _
Nl
e

where Q (x) is the'Legéndre function of the second kind and the
.potentlal parameters are agaln glven in Table I,
(iv) . separable potentlal Case IV of Ref. 2 with

:GR‘pﬂ/(p2_+ aR2)(z+1) '?

A

g,(»)

(£+1)

0@ = 6 vt/6° +a)d)

Note that (iv) is_identica1 to (ii) in the partial wave lso. The
potential_paramefers»iﬁ the differeﬁt.p@rtial waves are éntéfed in
Table Ié | |

| (v) the local soft-core potehtial mod.elsv'of_Rei‘d;‘l7 In thek

partial wave lS the potentials are

O)
_ L =X “hx o'
V(%) = -n e - 1650.6 S—— 4 6L48L.2
"~ and .
-X —Bx ’ . -)-I-X

- 2401.9 <

e : ) e
VB(X) = - h"if + 105.32

+ 5598.2 <

-6x
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In the partial wave lP the'poténtials are

1’
é-k e—2x ' e-3x
- — - L : 23
VA(X) = 3h — 63L.39 — 2163.L —
or
_ X e62x | e—6x
: VB(x) = 3h — - 2L0 - + 17009 ~
Finaily, in the partial' ng, the potentials»are
' X ’ e—5x . o"OX
VA(X) = - h -—}—{-— - 318.6)4- p” +526.27 < -
or
' é-xv. o é—2x I e-hx - N ee7x'
v, (x) = -h— - 12.%322 - 1112.6 + 648L.2
B : be , X b'4 _ X

In &ll these potentials h = 10.463 MeV and 'x = pr with u = 0.7 pL; :
(vi)  the local soft-core potential model of Ulehla, Bystricky;ﬂand

Lehar.C Tn the partial wave g this potential_is

O’
m 2 X e-2x'; ' o"3X ' e-hx o
v(x) = E-\-2.06 — + 31.8 - 179.6 +212.2 s
mN : X T X X v bid
‘while in TP , the potential is
B : mﬂz ( . e_X ) e_2x>
,:V(x) = %_. 151 — +'13'25_ — -

.o 1 '
and in DE’ the potential is

X X X

m“ : -x ! _éx -3x ;h_X
v(x) - “‘T:T_ (-0.962.9;. + 24 S s 0.2 Z— - 39.2 2 ) ;
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where mJT = 139.51 MeV,‘ My = 037.60 MeV and x = pr with p = 0.707 F_l;

In momentum space, thé_pbtentials of Reid and Ulehla et al. are

%

given by

ok 2 2 2
| Gy P+ )

i=1l"

where: Qz(x) is the Legendre function of the segond kind. = The coupling
strength Gi and the inverse ranges  pi. in the threé cases are given
in Table II.

Additionally, in the partial wave ” lso, we consider Tabakin's® :
single term separable potenfial model of the lSO iﬁtefacﬁion. In - ‘ ; L
Tabakin*s model. - ' ;
| |

V) - @) ()

with

2 2 f p- + 4 1
g,(p) = ofk, -p)<.2 2) T
' ‘ P + Db’ p. +-a
where _a_g = L00.8k3k F O, “-ké 178, a- k.05 F-:_L, b = 1'.‘08_5l+8 rL,

and d = >1.6,85 FL

*
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.  III. CALCULATIONS AND RESULTS
First we check the on-shell properties of the different
potential models. In Tables III through V, we presentvthe values of
the phase shifts generated by the diffefent poténtial models at
selected V&lueé of the laboratory kinetic energy. ‘
Next, we obtain the half-off-shell functions fZ(p,k) resulting

from our separable potential models from Eq. (%) and we display

fz(p,k) vs p for fixed values of the laboratory kinetic energy

B ap = (4% k°/24) 1in Figs. 1 through 8. Note that in the partial

waQe' lSO 1the Case II and'Case IV potentials are identicalvand thé
Casé-III potentialvéf Ref. é'has an-off—shell behavior.substantially
differenﬁ from the othér separable poteﬁtialvmodels. "This Behavior is
also characteristic of fhe CéSé I:and Case iI fits of Ref. 1, which
have specially modified répulsivevform factors. The ‘different behavior
of fz(p,k) for large p in the various séparable potential models is
clearly displayed in_Figs. 5 through 8.

We now compare the off—shell behaVior of our separable pptentiéi
models of the nucleon-nucleon  interaction with_the.Reid and Ulehlé et al. -
local potential models and Tabakiﬁ's separabie lso potentiai. We

shall choose Case II of Ref. 2 to represent our separable potential';'

models in this comparison, because it gives the best fit to the on-

‘shell data.

For the local potentialvmodels,.fg(p,k) is obtained by solving

the integral equation (2) numerically as a matrix inversion problem..
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For the Case IT of Ref. 2 sepa;ab;e potential model, >fz(p,k)- is
obtained from Eg. (3), While.Eq. (h)'yiélds vfz(p,k) for the Tabakin
model; We display the results as curvéé of fz(p,k) &s p at fixed :
values of Xk, in Figs. 9 throﬁgh 6.
When we compare ﬁhe off-shell behaVibr resulting from the ldcai
. Yukawa potential models with the seﬁarable pofentiai quels repfesented
by Case Ii of Ref. 2, we find that the off-shell functions in partial
waves with £ =1 and £ =2 are quite.similar; especially at high
energy (i.e., a laboratory kinetié energy.bf BOO_MeV); The agreement
would be even better'if we had chosen Caée IVvof Ref. 2 to represent
our separable potential models, because thé Case IV potentiéls lead:to.
an asymptotic'behavibr |
£,(p,%) ~ 1542 a5 p se
which is tﬁe.same aslthé asymbtoﬁié'behaVior resulting from aISuper-
positidn»of Yukawa potentials. Cérrespondingly, the agreement of the
off-shéll funétions resulting ffom the 1o§a1 Yukawé models with the off-
shell functions generated by'the separabie model is somewhat worsé in
Cases I and III. | | |
fhe greatest difference beﬁweeh the off-shell functiohs.
resﬁlting from the ldcal potentials and our»séparabie pbtential

models is in the partial wave lSO at laboratdry kinetic'energy'of

40O MeV and momentum p = O, where . fé(P,k) ~ 0 .for the local v | e

potential models and fé(p,k) is of order 1 for the separable models.
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the function £ (p,k) produced by

Also, in the partial wave lS )

O)
éur separable poteﬁtiai'models falls off mdré slowly as vp — o than
thé off-shell functiéns résulting from the local potential models.
Notice that the single separable potential model of the lSO inter-
action given»by Tabakin seems to lead to an off-shell function somewhat

different from those produced by other models.

Our contention that the off-energy-shell_behavior of separable

potential models is not in cdntradiction with experiment and is not

- drastically different in a calculational sense from the off-shell

behaﬁior prodﬁced by local pbtentials is bofnevout,respectively, by the
success of Tabakin's earlier:sepérable potentiai model of the nucleon-
nucleon interaction. in nuciear physics’calcuiétioﬁsloand by fhevagree_
meﬁt of the separaﬁlefpotential: P-D Bfemsstrahlung calculation of
Pearce, Gale, and Duck,}l with the lééal potential calculations and
with expefiment.

‘Our fesults have been checked by utiiizing pr0gramé which sdi&e
the Lippmanh-Schwinger Eq. (1) as a complex matrix inversion problem to
obtain the amplitudes Tﬂ(p,k; k?) and Tz(ke);' These amplitudes

determine fﬂ(

this result is checked against fz(p,k) calculated from Egs. (2) and

p,k) by the equation fz(p,k) = Té(p,k,kg)/lz(kg), and

(3).
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IV. COMMENTS AND CQNCLUSIONS
9

We would first like to remark on Tabakin's single separable

potential model of the lSO nuacleon~-nucleon interaction as set forth
in BEq. (5). This model leads to a vole in the full off-energy-shell

-amplitude ﬂ%(p,k; k2) at k2 = kc2 which does not occur.in the actual
fuil off-shell amplitude.5 vathe Tabakin‘model is used in th?ee-body
scattering calculations, this spurious singularity or "positive energy
bound state as Tabakin calls it, &111 lead to éuts in the three-body
scattering amplitudes similar to those reéuiting f}om the scatfering of .

a free particle off - a real physical bound state of the other,two.le.

It is difficult to predict the effects or assess the physical significance E

’ of these somewhat arﬁificial cuts. Although the Tabakin fotential
yields an off-shell funafion fé(p,k) that is rather different frgmv
the off-éhell functions resulting from our separable pbtential models

or from the local soft-core Yukawa potential models, we believe that the
Tabakin potential may provide a useful modei for the bff%shell functian
fﬂ(p,k), If,the'Tabakin model,is used only to ganefate thevbff-éhell

function f (p,k), the half-off-shell scattering amplitude may be

L
. N 2 R 2 . 2 . -

written Tz(p,k;-k ) = az(p) Bz(k) Tﬂ(k ) with Tz(k ) written in

terms of the experimental phase shifts,and aé(p) and Bz(k) obtained

directly from the Tabakin model. Additionally, a separable model of

the off-shell factor fz(P,k) in the form fé(p,k) = az(p) Bg(k) is

very useful when studying the full off-shell amplitude.5

Tt seems that the necessity of.fittingvthe on~-shell data

constrains our separable potential models and the local soft-core

Y
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Yukawa potentials to shafe the same qualitative off-shell behavior.
This is.not surprisihg invvieﬁ'of the smoothness of the mathematical
forms of these potentialsi

Our.separable potential models do show some variation in
off-shell behavieor, especially.for largefyalues of p in fﬂ(p,k).

This reinforces our hopes that the use, in calculations involving the

off-energy-shell two-body scattering amplitude,of the form
B N Y- NIy~
T, (o053 k7) = Fylo,ps k) T (k)
with Fz(p,p'; kg) determined by the separable potential models and

Tz(

us to discern the sensitivity of these calculations to the off-energy-.

kg)' written in térms of the experimental phase shifts, will enable

shell behavior of the amplitudes.

We havevdemohstréted tﬁat éeparable potential models lead to an
off-energy-shell behavior, which is not qualitatively different from
the off-shell behavior resUlting>from local‘soft-core Yukawa-potential’

models of the nucleon-nucleon interaction. Since separable potential

“models do not produce any freakish effects off the.energy shell, they

seen to have ah equélly valid claimvfo.presénting'a reglistic
fepresentation of the off—shell nucleon-nucleon interaction as the
local potential models. Therefoie, since the sepérable'§b£entiéi '
ﬁodels-are so much siﬁpler, their use in calculatians invblving the
off-energy—shell nucleon-nucleon partial-wave scattering amplitude

is strongly indicated.
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Table I. Potential parameters for the separable

potentials of Ref. 2.

Case T
Partial %o, B % A
Wave {Mev F)2 | (F ) (MeV F)2 (Fr )
lso : 52.45. i 2.531’ 41.%6 1.855
'lPl 49.83 1.138. 46,16 0 1.103
‘n, oo - _‘vv'4.817 1.1418
Case II
partial  Or N e >qA

' a
Wave v(MeVZFfﬁi (71 (MeV{F}% (Frl)

S5 302.0 6.157 27.33 1.786
lPl . %0.88 - 1.0 30.21 1.258
1 '

D 0.0 - 21.09 1.94%
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. Table I (Continued).
Case 11X
Partial G I S . Ga 1 ba
Wave (MeV F)2 (F1) (MeV F)? (rH
lso | 20.84 2,225 10.00 1.300
lPl 26.53 0.6k 31.5% 1.256
1 - o
D2 , 0.0 - 10.61 1.k15
Case IV
. G : a G a, -
: R % A - A
Partial _ 1 4 ’ T N o1 T
Cwave | [wevE BPhE ph ey p(P2)E 5l
ls-o _ 302.0 SR | 6.157 - 27.33 1.786
'lPl - 121}6‘- ".v' 1.967 49.73 1.566
00 - 2.721.




Table II. Parameters of the soft-core local pdtentials of Reid and Ulehla et al.

v,(0,0) )

,(F-l) and G, are in MeV F.
s i -

L

i=1

G.
i

P4

2
Y

2 2
+ 9" + .

9

= where the
2pq

]

are in inverse Fermis

Ulehla et al. "

-38.5

1.4k 359.7

. . -1 o a, | S D | -1 ‘
, Pgtentlal. ul(F_ ) Gl(MeV F) ,MQ(F_.) Gg(MeV F) uB(F ) GB(MeV F) EM(F ) Gu(MeV F
Partial Wave SO
Reid A 0.7 -1k.9k7 2.8 . -2358.0 4.9 9263.1 - 0.0
Reid B 0.7 -1k.9h7 2.1 150,46 2.8 ~-3431.3 L.2 - THOT. L
Ulehla et al. - 0.707 -60.5 1.4k 934.0 2.121’ -5277.0 . 2.828 62340
' . 1
Partial Wave Pl
Reid A 0.7 31.389 1.k g9o6Q27 21 3090.6 - - 0.0
Reid B 0.7 31.389 - 1.4k - -342.9 Lo - - 24285.7 - 0.0
0.707 2.121 0.0 2.828 0.0

_.L'[_‘

0$9QT-Td0N



Table II (Continued).

. Potential _l)' |

: ‘ -1 - - -
ul(F Gl(MeV E) uE(F ) GQ.(MeV F) u5(F l) GB_(MeV F)ruu(F l) Gh(M_eV F)
. 1
Partlal;Wave : D2
‘Reid A 0.7 ,‘_-14.91;7 2.1 ' -1}55'.2'0 3.5 751.81 - : 0.0 -'
Reid B 0.7  -lk.9h7 - 1.4 -17.605 2.8 -1589.4 . - 9263.1
Ulehla et al. 0.707  -28.3 1.&1& 71,0 2.120 5.9 - 2.828  -1150.0
o
}.—I
(02
]
S
=
=
w
o
Oy
N
. O
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Table TII. lSO phase'shift in degreés-generated by different potential

‘models at selected values of the 1abbratory kinetic energy.

Potential | .
Models 50 MeV .100 MeV 150 MeV 200 MeV 25Q MeV 300 MeV. 350 MeV

" Mongan 40.0 2h.6 k.1 6.2  -0.11 5.2 -9.6
Case T : ' :
Mongan Lo. L 25.0 1hoh 6.4 -0.05 -5.4 - -10.0
Case II o -
‘Mongan 30.3% 16.9 - 9.1 .'5.8 : ’<0.06_ =31 -5.5
Case III - ’ B - ' : .
Reid A - 38.6 24,3 1h0 5.8 - 1.1 7.0 S12.2
Reid B 38,0 euﬁl" 13.9 5.7 ) -1.0 -6.8 411-9
Ulehla 29.6 2h.9  14.6 6.6  -0.09  -5.L -10.1
et al. ’ R v L
Tabakin  37.0  22.9 13.2'_‘ 5.4 <13 -7.h ; -13.0
Single : o : S _ .

Separable




Table IV.

1
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modeis at selected values of the'labbratofy_kinetic enérgy.'_

lP phase shift in degrees generated by different poteﬁtial

&y

. : )
Potential o o ' : S .
Model 50 MeV 100 MeV 150 MeV 200 MeV 250 MeV 300 MeV 350 MeV. . -
Mongan -3.2  =11.6  -18.2 -23.3 -27.2 . =30.3  -32.8
Case I o
Mongan -2.7 .Flé.3 -19.7 -éh,9 -28.3 -30.6 =%2.0
Case IT : - : L :
'Mongan -5.0. -13.0 -20.0 247 - -28.0 _-30.5" -32,0
Case III - ' , :, N S
Mongan -3.6  -12.3 . -19.7  -25.3  -29.2  -31.8  -33.3
Case IV . ' ' v B
Reid A 4.3 .-11.5 . -18.7 -25.2"' -30.9 -35.9 "-ho.u
Reid B -5.5 -11.3 ~ -18.0 ‘-2h;6 | -30.9 -36.9 -ué.u
Ulehla -5.7 -12.3 -17.1 v‘-20.5 -23.2 -25.4 —27}1
et al. ' : o

[
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Table V. lD "phase shift in‘degrées generated by different potential

v . Yo
@odels at selected values of the laboratory kinetic energy.
‘Potential ' - S ‘
Models 50 MeV 100 MeV 150 MeV 200 MeV 250 MeV 300 MeV 350 MeV
Mongan - 1.1 3.3 5.5 7}1 8. 9.2 9.9
Case I : T :
Mongan 0.9 3.1 5. . 7.2 8.5 19.3% 9.8
Case IT : ‘ S R
Mongan ~ 1l.h - 3.5 5.4 6.9 8.2 9.1 : 9.9
© Case III : ' :
Mongan 0.8 2.8 5.2 7.2 8.6 . 9.5 9.8
Case IV : ' : o - .

L Reid A L7 3.6 5.5 6.8 8.0 9.0 9.8
Reid B 1.7 . 3.6 5.4 . 6.9 81 8.9 9.k
Ulehla 2.0 35 5.2 7.1 9.1 11.3 130

et al. : -
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FIGURE CAPTIONS
Noyes-Kowalski half-off-shell functions fz(p,k) for the
separable potential models of Ref. 2 in the partial wave 1180 B

at a laboratory kinetic energy of O MeV. The dashed curve

_represents the Case I fit. The solid curve marks the Case TI

and Case IV fits, which are identical_in the partial wave

S The Case TII fit is indicated by the dotted curve.

0"

- Noyes-Kowalski half-off-shell functions f,(p,k) for the.

separable poténtial modeis of Ref. 2 in the‘patial'wave_-lso
at a laboratory kinetic energy.of 230 MeV. Description of |
the curves is as for Fig. 1. |

Noyes-Kowalski half-dff-sheil'funCtidns _fé(p,k) .for the
séparable:potenﬁiallmédelS»of Ref. 2 in the partial wave lSd

at a laboratory kinetic energy éf 270 MeV. Description of

the curves is as for Fig;'l.

Noyes-waalski'half—off-shell.functibhs.'fgkpgk) . for the

at a laboratory kinetic energ& of 40O MEV. “DescriptiOn.bf'_

the curves is as for Fig. 1. | |

Noyes-Kowalski half-off-shell fﬁnction$>_fg(p,k). for the

sepérable potential models of Ref. 2 in the“partiél wéve_;lPi t; -
at a labdratory kinetic energy of 100 MeV. The déshed‘curvé _ |
represents the Case I fit, the solid éurvelmarks the Case II. “

fit, the dotted curve indicates the Case III fit, and the

dot-dash curve denotes the Case IV fit.’
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‘Noyes-Kowalski half-off-shell functions ‘fﬂ(p,k) for the |

separable potentiel,models of Ref. 2 in the partial wave lPl
at a laboratory klnetlc energy of 500 MeV. "Description of the
curves is as for Flg 5. B
Noyes-Kowalski half-off;sﬁellvfunctions fz(p,k)r for the‘
separable poteﬁtial models_Of Ref. 2_iﬁ the partial wave lD2
at a laboratory_kinetic energy of lOC MeV. Description of the
curves is as.fortFig. 5; |

Noyes-Kowalski half-off—shell functions fz(p,k). for the
separablevpotentiel models of Ref.“2‘in the partialvwave lDé;
at a laboratory kinetio energy of:300 MeV. Description of the
curves is as for Fig. 5. | |

Comparison of the Noyes—Kowalskl half off- shell functions

fﬁ(p, ) ‘resulting from local potentlal models and separable

0 at a laboratory

potentialbmodels in the partial wave 1
kinetic energy.of 0 MeV. The SOlid curve denotes _f (p,k)
resultlng from the separable potentlal Case II of Ref. 2,
which has been chosen as representative of the separable
potential models of Ref? 2. The solid ourve marked with A
represents. T (p,k) resulting’from Tabakin's singie term
separable potential model of the isé' 1nteractlon ’The
dotted -curve -displays f (p,k) produced by the local potentlal
model of Ulehla et al.. The_dashedecurve indicates fﬂ(p,k)
generated by the local potential model of Reid which we have

called A in the text. The dot-dash curve signifies yfg(p,k)'



Fig. 10.
Fig. 11.
Fig. 12.
Fig. 13.
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 resulting from the local potential model of Reid which we:

have called B in the text.
Comparison of the Noyes4Kowalski halfAfo—shéll functions
fz(p,k) reSuIting fromﬁldcal potential models and separable

potential models in the,partidl waﬁe lS at a laboratory”

0
kinetic energy of 230 MeV. Description_qf the curves is as
for Fig. 9.

Comparisbn ofiﬁhe,Noyegﬁkéwalski half—dff—shell-functions.
fg(p,k) resulting from 1dcal.p§tgntial models and separable

potential models in the partiaixwaﬁé lS at a laboratory

0
kinetic eneréy of 270 MeV. Descriptioh'of the curves is’as
for Fig..9. |

Comparison of”the:ﬁqyeéFKOWalSki,halffoff;shell'functibns_
fg(p,k) resﬁlting ffom local potential models and separable
potential models ih the partial wave lSO at.a laboratéfy v
kinetic enefgy'of LOO Mev. Deécriptibn of the curves is

as fdr.Fig.;9.

Comparison of the Noyes-Kowalski half-off-shell functions

fﬂ(p,k) resulting'ffom local potential mddels and separable .

at a laboratory

potential models in the,partial.waveiw}ﬁl

kinetic energy of 100 MeV. The solid curve denotes fZ(P’k):7,.

resulting from'the'separable poteptigl'CaSQ IT of_Ref. 2,"
which has Been chosen as representative of the separable

potential models of Ref. 2. The dotted curve displays

fz(p;k) producted,by the local potential model of Ulehla et al.
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Fig. 15.

Fig. 16.
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‘The dashed curve indicates 'fg(p,k) generated by the local

potential model of Reid which we have called A in the text.

The dot-dash curve signifies fg(P:k) resulting from the local

"potential model of'Reid which we have called B in the text.

Comparison of the bees—Kowalski half-off-shell functions
fz(p,k) resﬁlting from local-potentigl models'an@vseparable

potential models in the partial wave lP' at a laboratory

1
kinetic energy of 300 MeV. Description of the curves is as
for Fig. 13.

Comparison of'the Noyes~Kowélski half-off-shell functions.

fz(p,k), resulting from local potential models and séparable

potential models in fhe partial wave lD2 ~at a laboratory

“kinetic energy of 100 MeV. Description of the'curvés is as

' for Fig. 13.

Comparison of thelNoyes—Kowalski half-off-shell functions
fz(p,k) resulting from Tocal potential models and separable
potential models in the partial wave lD2 at a laboratory

kinetié energy of BOO MeV. Description of the curves is as

for Fig. 13.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, ''person acting on behalf of the Commission’’
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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