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€pn(N+j,Z+i)=8,(N+j,Z+i)-S,(N,Z+i), (1.1b)

HP S, 5 S, 200 RE i "AFS5RE; MR FHLEE, EAINEXDT.
Se(N,Z+i)=B(N,Z+i)~B(N, 2), (1.2)
Sa(N+j,2Z)=B(N+j,Z)-B(N, Z). (1.3)

Bonp HEERRE cop M €0 &, ENSHEE—-NEFH—XdF, RS HE
eZp-ln/elp‘ln(elp-ln/elp—ln)jJ 2, mﬁﬁﬁiﬁ[s, 10]'1:', ﬁ%’lELJ“"Ca M0 ALK
BAGKHT N=ZHATHESHNAR1.25M1.48, NEBUTHTEK e, K TFHN
HABPFHARTEPFHEIERRNER.

FXMEFHE(N+L, Z+ D €1 FTHEFBE(N+2, Z+ 1) M ey, URFFF
BN+, Z+2)M egp BT REMER. HRBEW, €, FBAT €1p-2./2 W ey 10/
2, RZAH A np MEAERKMNR. FEARMITRY, THEFTFHE np HEHER
MXMEBEEFFTEHEMEE. RRERLE TRANE, F5E& np HEKAR
WMBREHHNDE, UBTENN e, LR KT HENFRFEN ¢, SARR A
FFEH €1 5 8. FRSHRA, ER/ KB BK, Garvey — Kelson X R MR EH
500keV Z 4.
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€& X
elp—Zn(I\I + 29 Z + 1)

AS,(N+1,Z+1) = e i(N+1,Z+1) - (2.1)

2
&
AS(N+1,Z+1) =¢, n,(N+1,Z+1) - €21 (N +21’ Z+ 2), (2.2)
MBI RBE LR, NS
epmn(N+1,Z+2) e, (N+2,Z+1), (2.3)
B T A
AS,(N+1,Z+1)~AS,(N+1,Z+1), (2.4)

MEERRIA AS,(N+1, Z+ DM AS,(N+1, Z+1)E, BERNENRER MY

B, XA FHERASFTLUEER. HERIEX AS
AS,(N+1,Z+1)+AS,(N+1,Z+1)

AS(N+1,Z+1) = 5 . (2.5)
EXLRER dS
dS(N+1,2Z+1) = |AS,(N+1,Z+1) -AS.(N+1,Z+ 1)1 (2.6)
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ERAMBNE, FTUBRARITXEB)K AS & dS H(EXRAXM[11]MEE
B ALUEL, SHTENASLFRREN(RARDEASN) , BH & H BnpHEKE
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ARMERRE—-THRAR. FE, dS MESKHIHEE 125keV i, B (2.3)XE—
AMRIFHSERL, ¥ (2.3) X AEABERISHK, BIF Garvey — Kelson X R
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B(N+1,Z+2)+B(N+2,Z)+B(N,Z+1) -
B(N+2,Z+1)-B(N,Z+2)-B(N+1,Z)~0(N, ZBfE), (2.7
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ERZE L 500keV Z 4.

BREEH n-p HEEAMBHER, HHNER GM shifd " ER, ERMT &
BHEABNTRT AR NESR TR TN np HEERBNE,

Eeom = <kax—k“ | Vnp | thx-kn> - (ka X, | Vnp | Xx, th>’ (2.8)
Hep y REPN THE(BRIEFERAMMNHE), (S0)FRART Az B G X RMT
] E BB AR E. GM shift 7T AN &F A SRR 6 H R T 55— F Tl , W0RAX
WK n-p MEERKINER T L H GM shift 51, MMRIE(2.8)A, GM shift 47 W& #F
BRI E A Bon-p MEERBFIRR.
Ea =26, (N+1,Z+1) -

(e1pn(N+2,Z+1) + ey u(N+1,2Z+2)]/2, (2.9a)
A
Ecu = 2AS, (2.9b)
N A8
Eau =! Egu I (2.10)
$1 RIBEFTHTEN ExnS EclBILE
154Th 19Th 194K 1%Ho 1T
| Ecua /keV 133 126 148 Y B
EoulkeV 291 269 250 302 260
N 1"Tm Ly ) 6Ly 18Ty 1%Re ¥Re
e m v — o - BT
EculkeV 465 319 317 195 287 280

EauM BB I A 3CRk[14]
R, EREMKT |Equl, IR 1FIH TR ERE TEMN EquR | Eou | 91, 81
JLFREER 2H. BRI GM shift B8 B URBAF n-p MEERAKMNE, BRiILL
sh, EEAHEBAR. EX(Q2.9)AM, B8 TH A BM np HEEMRE 1p—2n M 2p-
In, Ef1AHEE—XEFM—XPF. RITAN, ERBI TRXEFHX XK, 151&
T npBEERAME lp-2n M 2p- In 9K, ATIFH EuERNMA. XRASER
8, MEMAE, EFEEESN np HEEREITEMERRR
BB, =(G1V,16)+ 3 WEX Vs LG E

i=1

Ko |G)RARES, |[EX)RTE i MUEAS, E, M E #PREMNHESERAME
BB RETAM, X HUHBERAHEEARLAFRFEAEREN AR ] MFEH T
REMNAEEBREARFHRSESHRANKEAS. MTHERFENES, 28PFHE
WEFH =07, 8 J =J,. —MEXR, B—1TRAMER J  WEESNE J;=2" WK,
BABTER, AMASELESRHEAFE, TEMNTFERTFEMAE,, HFTERH £
(GIV,IG). i, FFTRAMIME. TRNTHAE, BASHESZARELE
B, RQIDAMET(ZHHR)ABEERE. AWMHEYN TFASENS, § A &

(2.11)
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HE, EN=126 L ERMKED T HFHEDME;
.Elp-ln(N+ 1, 85)3.[€1p_zn(N+2, 85) + Ezp_1n(N+ 1 » 86)]/2

BHE—NABNBAREREN=ZL, ASHEBRKEN=ZL2 AWEBEHLR (0
R2FR). BLLE, AEN=ZHEET, EF np HEEME ., A HBHATHEH
M\ XRAAFFHRTFRAEMRANONEL, BHEEREREFERL, np HE
ERHARREMK, TREHX BT e1p-1.T egp-2m(e1p-2) RERH ¢, , HINIRIF
42 €2p~1n(51p—2n)mi§§§ﬁﬁﬁ§i§, BPRANASHEBZFNK. X—HRUTH—

R,
M2 N=Z,Z+24 AS HAGLLE:

[
Z N=Z-2 N=Z N=Z+2 Z N=Z-2 N=2 N=Z+2
5 942 1055 612 19 630 1030 404
7 621 1472 -185 | 21 307 1250 | 877
9 161 1288 1158 23 845 1947 841
11 1062 1121 750 i 25 798 | 895 598
|
13 746 1040 222 27 275 1009 | 307
15 211 563 272 29 802 408
17 230 818 639 31 - [ 1274 584
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AFE np HEERKNEE, BRAINEFENEHNFEEW. BIRERRK A
Al 100 BERX, XFHBAKBE, AS HNILE keV BiE IMeV. FRFRMEFH
Bnp iRt +28%. Hit, AABEXEBERSTTEREEEAE LM FBEH, AR
HRIX BN . AT, FTH np HEFARAMBRURMAYHEEHN, LK
RH REABMGH BREEER, XRAMFE - SHRMRE.

3 B&

FXNLEEGRBEBUA T FHEARRE, REALKTILIFAHFT L ¢\, 5
SR A BB ey, o (FRTBM e o (TP FH), IEHRKFEEN ¥, ERTF
WEMIE, MERERTEEEAR. FMFHE np HEAERNMERRE - HEAR.
ST R, & AT # # n-p 3R A B R BR GM shift o1, A F B F X KB4 A Bin-p
HEAERRHI BB, FSHEH AR TN e AEFHREUTRERES P FHEH
€2p-1n» X TR ERRR H H Garvey — Kelson X R R FM M.

np HEEAKEREERBESH, LHEE A<100 WERX, BF THEX kYR
FHEENE BREXAYE, FEMNEMNETARNESHITE, RUESE
n-p FEEFI 458 .
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n-p Interaction in Odd-Odd Nuclei and Odd-A Nuclei”

GAO ZaoChun' CHEN YongShou'"?
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Abstract  The interaction energies of the last i proton(s) and the last j neutron(s) were
obtained from nuclear mass-data-base. The last n-p interaction energy ¢,,-,, of odd-odd nu-
clei was compared with half of the average value of the last proton-dineutron interaction ener-
gY €12, in 0dd-Z nuclei and the last diproton-neutron interaction energy €5, , in odd-N nu-
clei. It is found that the former is systematically greater than the latter. The enhancement of

n-p interaction may be attributed to the effect of pairing weakening the n-p interaction in
odd-A nuclei as well as GM shifts. Additionally, it is found that €,,_,, in odd-Z nuclei is

generally approximate to €,,-;, in odd-N nuclei with the same mass number A, which is

equivalent to the Garvey-Kelson mass relation.

Key words neutron-proton interaction, binding energy, proton ( neutron) separation
energy
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