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For the ground states of ''B,*C and 7O iso-
topes a small value of the neutron binding energy
and the short-range nature of nuclear forces may
lead to the tunneling of neutrons in the outer periph-
eral region over long distances from the nuclear
core, rather exceeding the conventional radius

R= 1,3-A". Actually, halo-effect is observing in
case of l7Ogs, and not for “Bgs and ‘3ch nuclei,

but those might be treated as a core for higher A-
number neutron-rich isotopes. Thus, a correct de-
scription of the extended asymptotic behavior of the
corresponding wave functions is necessary.

The initial functions of the shell model are used
for several reasons: in this model the Pauli principle
is accurately taken into account, it is possible to re-
produce correctly the sequence of low-lying excited
states, phenomenological potential cluster models
are basing on the shell model functions as a criterion
for the proper node behavior in the interior region of
the nuclei, etc. However, these functions have a
drawback as rapid decreasing Gaussian asymptotics

¥ e~r2 / 2r02 !

The modified radial functions R™%?(r) have
been constructed basing on the shell model radial
functions R, (r) for s-, p- and d-shell nucleons. The

matching procedure was performed while using the
corresponding Whittaker exponential-like asymptot-
ics. To find the matching radius R, via the oscilla-
tor parameter 7, three options were examined re-
lated to the experimental and theoretical data on the
mean square radiuses, and relation 7y =1/k, corre-
sponding to the binding energy €= hzkg /2]

The obtained R"°?(r) functions for the ground

nl

states of 1'B,’3C and 'O isotopes are presented as

parametrization by Gauss basis. The renormalization
of the modified functions shows the input of the
asymptotic region near 15-20 % depending on the
matching radius R, . Functions R will be used

specifically for the treating of elastic proton
scattering in a wide range of momentum transfers.
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B Hacrosiuieit paGoTe MPUBOAUTCS peIleHHe 3a-
Jaud  MOJAM(DMKALMH OCUMJUITOPHBIX BOJIHOBBIX
GyHKIEi HE3KONMEXAMX 2s-, 2d-BO30Y)KIEHHBIX

cocrosmmii ¢ J™=1/2%,3/2%,5/2" anep 'B, °C

u 0. Jl1a TOCTPOEHHS MONM(UIMPOBAHHEIX
¢yHKIME ObUTa IpOBeJeHa MPOLeaypa CIIMBKH OC-
LWUATOPHBIX BOJNHOBBIX (YHKIMH C COOTBETCT-
BYIOIIUMH QYHKIMAMH YUTTEKepa.

OcHoBHasi npoGyieMa 3aKJro4yaeTcs B 000CHO-

BaHUA Bm6opa paguyca CIIMBKH ROZ C OJHOM CTO-

POHBI OH OJHO3HAYHO OIIPEACIIETCA M3 YCJIOBUS
paBEHCTBa IIOl'apPlCl)MH‘{eCKI/IX TIPOU3BOAHBIX OC-

LWUIATOPHBIX QyHKIMHA R, (r) U dyHxumit Yurre-
kepa. C [pyroif CTOpOHBL 3HadeHHE R, mpsMO
MPOMOPLHMOHANBHO 3aBHCUT OT OCLMJUIATOPHOIO
napameTpa ¥, A KOTOpPOro B pacyeTax ObLid Hc-

MOJTb30BaHbl HECKOJBKO 3HAYEHHH, OJHU U3 KOTO-
PBIX MO3BOJISIIOT BOCHPOM3BECTH HMMEIOIIHAECSA 3KC-
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PaKEHHBIMH T'aJlO-COCTOSHUAMHE, KOPPEKTHOE OIlH-
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d
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TPE/ICTABIIEHBI B BUJIE Pa3lIOKEHHS MO IayCCOBCKO-
My Gazucy nis ynobcTBa WX JanbHEHIIEro NmpuMme-
HEHHUs B PacyeTax s/EePHBIX PEeaKiyi.
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The present work reports on the solution of the
problem about the modification of oscillatory wave
functions for low-lying 2s-, 2d-excited states with

77 SiloHalss o Rtepilipl e Beiand o
nuclei. To construct the modified functions the
matching procedure of oscillatory wave functions
with corresponding Whittaker functions was used.
The main problem consists in the justification
of R, matching radius selection: on the one hand it
is uniquely determined from the logarithmic deriva-
tives equality condition for the oscillatory functions
R, (r) and the Whittaker functions. On the other

hand, the value R, is in direct proportion to the os-

cillatory parameter 7,, for which we used several
values: some of them allow to reproduce available
experimental or theoretical data for root mean
square radii <> of "B, BC, "0 nuclei in
the states with J™ =1/2%,3/2%,5/2" , and another
ones are obtained from the 7, =1/ k; relation where

k, is wave vector.
Note that among considered excited states of
UB, BC, O nuclei there are the levels with

J®=1/2% in ®C and O , which show the
pronounced halo-nature so that they require the
correct description of the proper extensive

asymptotics. The comparison of modified R (r)

and initial oscillatory R, (7) functions allows to

estimate the contribution of asymptotic region to the
probability density distributions, i.e. to identify the
halo- and skin-states. The estimates for the set of

2R

systematized values of 7% and <r°> are

presented.

All of the obtained modified wave functions for
low-lying 2s-, 2d-excited states of 1B £Es 0
nuclei were represented in the form of Gauss
expansion actual for the practical using in the
subsequent theoretical calculations of nuclear
reactions.
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