M.V. Lomonosov Moscow State University
D.V. Scobeltsyn Institute of Nuclear Physics

0 3ABUCUMOCTHU JUPPY3HOCTHU TIOBEPXHOCTH AAEP OT
HEUTPOH-ITIPOTOHHOW ACUMMETPUU U
EE BJIMITHUU HA 3BOJIIOLIUIO OTHOYACTUYHbBIX CIIEKTPOB

no matepuanam crtaten: AHAA, 2022, Tom 53, Ne 2, c. 428

I O.B. becnanoesa, A.A. KnumoyKkuHa




OcoOeHHOCTHU MOBEPXHOCTH A7 ep, VAaJE€HHBIX OT
rpaHUlbl 3-CTaOMIILHOCTH

CTpyKTypa rano: obnako HU3KOW
NSIOTHOCTW BOKPYr KOMMNaKTHOIo
Kopa, ONTMHHbIN «XBOCT»

LLly6a: n3bbITok HENTPOHOB
(NMPOTOHOB) HA NOBEPXHOCTH

AAEP pacnpeneneHns nNioTHOCTU
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[106a/ibHBIE MapaMeTpPhl TPAAUIIMOHHOM (HeAHCIIEPCHUOHHOM )
ontTudyeckon Mmozenu KonvHra-/lenapoiia

KD
A =24—209; E =1keV—200 MeV

A.J. Koning, J.P. Delaroche. Local and global nucleon optical models from 1 keV to
200 MeV. Nuclear Physics A 713 (2003) 231-310

Depend on (N-Z)/A Don’t depend on (N-Z)/A
Ve Wy v, a0 @y, d

rv = 1.3039 — 0.4054 A1/
ay =0.6778 — 1.487 x 10*A

rp =1.3424 — 0.01585 417,
a’y =0.5446 — 1.656 x 10 A,

af, =0.5187 + 5.205 x 10 *A.
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Kak nudPpy3HOCTh AAepHOU IIJIOTHOCTH
3aBUCUT OT HEUTPOHHOI'O U30bITKA?

The diffuseness of the nuclear density distributions calculated N. Antonov et al.
within the HF+BCS model Phys. Rev. C 72, 044307
(2005)
Nuclei ap iy dp dch I
"%8n 0.468 0.555 0.509 0.534 I=(N-2)/A
'26Sn 0.382 0.707 0.482 0.445 a '
1328n 0.377 0.698 0.473 0.434 i

apl

Surface diffuseness correction in global macro-microscopic

. Ning Wang et al.
Weizsacker—Skyrme (WS) mass formula

Physics Letters B 734, 215

(2014)
a =ay(1 + 2¢6,).

e=(—1)>— 14

|, = 0.4A/(A + 200) for the nuclei along the -stability line
6, = 1 for neutrons (protons) in the nuclei with | > 1,

(1 <1y), and 3, = 0 for other cases
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3apsiioBoe pacnpepesenue miaoTHoctH 1001328n

» AS neutron excess increases:

, 1) the radius of the charge density
Increases, BUT

2) the extension of a periphery decreases
AND

3) the central charge density decreases

As neutron excess increases, the proton density is pulled up following the neutron
one. Protons from the center move closer to the periphery, the radius of the charge
density increases and its diffuseness decreases.
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MN3MeHeHHe noc/ie0BaTEJbHOCTH
IPOTOHHBIX YPOBHEH: 25, ,-1d,,, , Ca isotopes
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M3MeHeHUe MOC/1e10BaTEbHOCTHU
IPOTOHHBIX YPOBHEH: 2d;,,-1g,/, , Snh isotopes

1243n: r =1.263 fm, A, r =0.583 fm
(r,/<P = 1.223 rm, &,P =0.659 fm )

E" ., MeV
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3aBUCHUMOCTb HEUTPOHHOM 3HEPTreTUYECKOU
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3aBUCHUMOCTb HEUTPOHHOM 3HEPTreTUYECKOU
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Biauanue sudPy3HOCTHU ayp HA HEUTPOHHBIE
OJHOYACTUYHbIE SHEPTUHU

204 ayr =a,P=0.672 pm 90 - Ayr = _0.75, 0.80 ¢pm
s Sic N =22, 24 _ s Sic N =22, 24

14 16 18 20 22 24 26 28 N 14 16 18 20 22 24 26 28N

— 4 KD
Ay = dy
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3aKJIFDUeHHUe

OpHoYacTUYHbIE XapaKTEPUCTUKUN Oep AEMOHCTPUPYIOT 0COBEHHOCTH,
CBUAETENbCTBYIOLLUNE B NMOMb3Yy 3aBUCUMOCTU AN AY3HOCTU SAEPHOrO
noTeHuuana oT OTHOCUTENbHOIO HEMTPOHHOIO M30bITKa

a_HF neutrons aHF_ protons
! _ }
magic nucleus magic nucleus
(N-Z)/A (N-Z)/A
0 .1 2 (N-2)
AHF —aHF+aHF'AiaHF'T + [ N, — 101 .
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Cnacubo 3a sHumaHue!
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