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SKYRME FORCES AND THE PROPERTIES OF NUCIE!

Li Guogiang
(Physics Department, Hangzhou University, P.R.China)

ABSTRACT

Skyrme forces have been extensively employed as effective nucleonnu-
Icleon interactijons in the domain of low-energy nuclear physics during the
last two decades. This paper reviews their applications in the foll-
owing fields, Hartree-Fock (HF), self-consistent semiclassical (SCSC)
calculations and nuclear ground state properties, random phase approxima-
tion {(RPA), sum rule method and properties of nuclear giant rescnances,
calculation of microscopic nucleon-nucleus optical potemtials and related
quantities, and calculation of nucleus-nucleus optical potentials and the
corresponding fusion barriers,
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5§ REM PROGRAM FOR COMPARING TWO DIFFERENT WORDS
10 DEFINT I-P: CLS

20 INPUT “THYE FIRST WORD 18, °, 51§

30 INPUT “THE SECOND WORD IS.* 525

40 N=LEN(S515).P=

50 FOR t=1 TO N, C$ =MIDS (515, 1, 1}

60 IF C$=°R" THEN P= -P

70 IF CS« >MID$ (525, I,1) THEN GOTO %0

80 NEXT 1
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110 STOP.END

XABF oSSR PAENRESE, #FTEPH- 1, EB—FBR, EXT—K%
HS(RiEMS0),

BRHR, FERSFEAGIL RS, BASEMEEREAL, ek
EHE: BAHEENH, BEANTEREFAINRL", BAYSERE TR, sEsN
KiEHhF. L5038, RIS 13 5, IR RALMNFSANELe, 13 EXHK
B8 ——3t5 X F, REEFRMEATEIEE, MRE, = AcorfT: = Ay, o BEL
BEHARY, NI, >3,<D0,0m< vyrpee, AR ABIF, B12,>3,, S




322 w OB O® B B 10%
FHAG, AN, BFFH oo B PR ENEETLAE, ToHER
iE, HEMEIERsERRE, Mg, HER, WLFFI g nr- o FAdky
W,

Z. it
BTHSFANHFRISE, L& BB iRe"hbpit By BEiEL. B
B 1AM, B C SREAE. 1BCARBTSHAMAIC) =csysyoms,~, HRECK
. AEIMES Z B M BB FR L = LI ~Fillr = Rrjri, WK

rﬁrl ELT) gé‘nslccns.ott’
(8>

Loy see Ksys  sers oo,
H A Rxpf B RIE B A DT H(C), BAC) MW SHEFRE THBLM R TG
B3, fFORFRSEIMTRERTS, FHFidkEK.

3.1 REPFRE

BEEFZEN, LLIEEAR AR EL GEHFT], REELRE, Fl,
M FFEFURLRRLY %

L={(RRLRL)", (RLRRL)"},
R={(LRRLR)", (RLRLR)", (LRLRR)"}.

RALSLER, QGBS e R TR MT. MBRTSHE 7 T AN, BRI
2
L<K, R<K,

WEREE, — M5 FAT LR AR K — A FE A, @ R TFER kA, fn
REARE M, FIMEKSFBCHN, MAFEEFNESTHIA,

BHEFR K =(RLL)", KMBFSF5 (RLRRL) RELFE, FAHEHLAR
HRAFFIME IHR, BHBLREY, B8, WFR—K, FSHHRLRL R
mREw, EAXE

K< RL*Rw €\,
BR e,
EMNe X/ sFANBRAN o T,
G755, Summeg v ) = §185zsmeg vee (9)
FBIRAF S G RBA R s ik, PIARENSAR B R, W
FHEKISK, kB =0,1,2:, (10)

BAf(OMSRmE, RAERFIRTHEEEET L, B2, Etit, 2




348 M ZMTSHE 323

HEERASRBMEAN, Ridkil, BoSF7e ohnEm ERs, T2
XA B R B AR Rl

HEMBEFFIT, AFRTSFASATETEH SRS, BTRyER L
&, BHHEBEZFAF &, PEATNTSES, BRERE, FPTiEER R LR
B A, RFEATRBATERRR, #lin, RLMRLRRLYBK = (RLLY"H#iF
#, A

RLY RLRRLY >K,

BR, BLBE—kBUE, ERALEFELOTEFN, MTF0E 3 BRRR
M FEAU = [fC), f(O1, EMEUZME, BEARKERE, LEEAU,
AU =U, —~BBTEENTELE 1
BAUR, RAEEU A, KEUZHD®
HEUFHFEAETFER, MRESEREE
SRR, T RARTSRTFRAU, U
LR AW S RAIHTRAT RFIK, "

BREXETHRLSE SRS, BE =
RS RETFRMA B A EE, R
ER—AN TGS, BIERIRXA ALY

il AR AR B B0 0\ A
WERERY, MAZLTEERS, A N X 1
MRARTTR. RREIMEER, & g1 gharmSFREU = O, /O,
M RRTE2RMED. BT, ZAG U LER AN RS EANEATEFN,

SR, BRAARAYEY, dEES
ERAR, XU NG SR BRN S EZL. SR as S AmrERHT—
H, EUMETES, RITRESES, BEHEET L.
R EVR ARG B .
(1) BRLRR™S, RIFF|2HBURLEY, BREEE—~PERFFIEFRUARLEY,
MEBEAL " R(r= 1 YRR Lm =), B,
LRl gt (L0 Ress) = Rose,
B
R™Lonel gp™ 1 (R™ Loy = RL s,
BE5RFH B R TE, & EaIE.
(2) RFFEFRBUIRENSZHL, BRIEEVZETYEMTFF. BEESE
FZKDESHFEHAETTLARRA", AR S 2R v kL RE, I8 1Al
=8, MEAIBK = AATw, T K B 1M = Al « BAIKAERFE, BE

AATwzgr™(K)= AT,




321 4 Eg o vk iz 1045

B3k %

(SR, BTUAG ERAAT <o, FREIAST, Tl
DAT w2 Ky =T,

452>, BERTREA =T, RikkE, B

K= Abfwe = Atz anz /00

SK= "R . sEE,
faiy i Ra LI C SR W SR FIRT AR T BASICRRF:
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10 DEFINT [-P, PRINT “PLEASE SET CAPS-LOCK KEY ON.”
20 INPUT “THE WORD TO BE CHECKED IS.”. S$
30 N=LEN(3$)
16 FORI=1 TON-1: P=1, FORI=1 TO N-1
50 C$=MID$(S$.7,13 IF C$ =*R> THLN P=-P
65 IF €S »MID$(S$, I+1. 1) THEN GOTO a0
70 NEXT !
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100 END
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5 REM PROGRAM FOR CONSTRUCTING MEDIAN WORD
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‘20 INPUT “THE SMALLER WORD IS.%, S:$§
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130 PRINT “THE MIDIAN WORD IS.":85; %.%:, STQP

200 FOR 1= TO NN
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220 NEXT |
230 C5 “R’. IF P=- i THEN C$ =9L-
240 $5 =58 +C$%. RETURN
250 END
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5 REM PROGRAM FOR GENERATING MSS-TABLE
6 REM BASED ON THE LOGISTIC MAP

i CLS; DEFINT L. ]

20 8§85 =", A.=9, DA=.01

S wld =" X=]: ¥ORI=1 TO7?

10 BS$ =*R", IF X<{0 THEN BS$ =+L"

30 X=1-A*X*X, S15=5:5 +B$

§0 NEXT I i

70 A=A+BA. IF §$=51% THEN GOTO an

30 FORI=1TO 7

80 IF MIDS$ (S8S8.LDoeMIDS(S1%,]1,1) THEN GOTO s
160 NEXT ]

110 PRINT J; “P¥, MIDS (S5:§,1,]-1); “C”

120 IF S1$% =¢RLLLLLL® THEN STOP

130 DA =.9*DA:. §5 =515, GOTO 30

140 END

LA ERRFFATATENINES 7 R USS %, TAKBEFSSHE —Lk, SHTENL R ER
g B g, UaReBREFAET AR, YEMNMRBESFERFF ki
B, ZAEFNEZENETRY, SRBEST28ER, IR ECARBEH
ERANMEE, AORERRAFNEREE, PLEO0TELE, Bt
S A R —

4.2 BAFSFHSENER

ATLRRAS, EEREAEL EHSREFFF BN REE. fin, RK =
RLRC B, R AFAFE, —4HEERBSEEAE, BESXHAKT At
Hile BHODREHEY, EARLEEENT,

R(y) =f“g<y)=J~j< 1-3),

Azt
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Liy)=f(¥)=- ,/——(1—)) (12)

B4 K = RLRFCE W3
Fi0y= RoL.aRix(oy, (13>
HADRRAT R

BTG

AR SR W, PULERLL s R LT R A

”""‘l;J"u“ﬁ'J“n_JﬂnﬂJ“n (15)

EAEIE AP BT k4G 4 = 1.625413725, 3T %2 U Bissy BIMRA EH ST 7)) =
RLERCHRLICRAZBEOAERMBBRN P XL MRS . RETUEH, #SaHh
G BN, BHRTESRTFREREFMEYEH, SEBRRRAGHER
&y, RAER.

4.3 THFESHUBMEBERY

ERGESCRSFE R, FSFUAZTHT RS EK, b, TTHSEHES
B, CEEFMTSEHN, kFEERE. BLIK = RLRCHY, ROBEEEmTu Ty

BA RIS K, BKSK<SK SR = 5 G+ ) KK, R K K, WA

o’ AF ., BB AF e, 48745, AELSRUERBMRHEROE,
AT RA RSN —A4BASICER, '

5§ REM BISECTION METHOD FOR DETERMINING PARAMETER
16 CLS. DEFINT I-P

20 INPUT “THE WORD IS %, §§: PRINT

30 Al=1, A2=2, N=LEN($$)» DA=.00000i, A=Az
40 X=1, 51§ =%"

50 FORI=1 TO N, B$ =“R", IF X-JO THEN BS$ =“L
60 X=1-A*X+*X, $1$% =515 +B§

70 NEXT |

80 P=1, FORI=1 TON:; C$=MID$ (S1$,.L D1

0 IF C§ =“R” THEN P=-P

100 IF C$ oMIDS(58,1,1) THEN GOTO 120

110 NEXT 1

126 IF P= -1 THEN A2=A ELSE A1=4




550 L2 it} o piin 33 INES

130 A=.5%(A1 742 IF A-A'1>DA AND A2-A>DA THEN GOTO 44
tto PRINT “THT PARAMETER IS, % A 7.7, STOP
50 END

4.4 EBEHFEU

—HE N B AT sy IR UE S By, W1 sy SCBETE SRR . DU S0 804 B A
b, PAHZEDUAERR, BITFARSRIETHEERE, BEaxH, Ryt
2. MHEFEAHIT S ERUNRFI R RALRER RS, X HY o R BR DA, XER
AFAH. (MERIMNTEERE M XE. DE R HODR > B EERSS

BITF AR ELIE ;
e 1,0 1.3107 1.331% 1.4011 1, 43¢ 1.5457 .75 2.0
FEIR oA RC RLRC RLRILRC R+ RLRE“RLy RLRE™ RLC RL

B LG A S EE R A, HBE T TEE,

e ALY L NEEERETREERFES=11 ./ (x)e My AR,
ERASZES = - 1EE, TE, BEERIEZWHNISTY, KEHETHA
Siouire M ERR, HERHSEIC, METO (XCy _, 2C, (ZC) o), WHNHE
F2h(+,0, - X, BEBRAAER N ZO),ZC, Bmm, mBEFRENAI, SO,
MAEH AT SEEFRENERRNAREE. aREFEGTHE, NZHFER,

£ =175, RibHFzARER, BARAN ., EAY: 28X MRER, Zf
MR R . FTIANT S8 AES M E R,

sy @ApHRCERLR BI—&, EHRA, AR MBSy XANHESRNA
Hile XA R EIN AR BRI, WXL, ESTHSEIREFMAHEEN TS
L5 BFh,

A, MBLBEERH>ZHETA(RE 4 = 1.40115-) b B850, LEREX
B R —/DERIE &, BB BB, T HESYGER A Hl. XA HRAEEE 8 HilE,

EFAFMEMAOEHNEFSFAEHARY R, XSBHERRNHS. BFSaHh
ZHEBELAZ—, HETFVHANE,

4.5 HARKHEE

FREBR(EO), ZCHUZTO) (ZC))” BAMEFH S, REdE, aEFsH
R BRRER Ny XBHE EAYERAG, RETREAFWENZR. UTHRE
SRRMREN M EMRAEEM (), BEREND » 8BNS FFE2 ", ik
FREEFRC, HHAEALZRELEB . HPBARER L EMNERTAMI
WEMBR. TR, WEDHHEE, MER
2° -2 =2P)M(P) an

Wb ERMN R 2 Pl 2 3R SR SL BR—~ BRI HL, PREABFIE. T
2, A




L L e T 1

%

ond T |

™~

[T Wl

3 81 B} RIS 221

Pl _
M(P)= 'lea (18)

RAEPAHBRYRERYAR, MR PEREBITFVEL o T » HIRYMN—BH
¥, ROFEZENETI, BARTAN I RAREFNTSERRHEREM (n)
Z5h. B, HInTHREARDY,

; x 1<d<n
Mny=-[2n-2-F2i-2 3 dMQD ] (19)
i {d:dn} ’

HepdnZoRd AT ER 7, QORNELRE KRR, ZEn= 238 x 2% 1B,
BIAKMIAFHBE T =2, T XEH B =d xFW <21 =0, % 4
ATERBNAGRER » TR —HHE, TRV (2) = 00T &M 4 n 4REM, &
BEFSOADR, HARND HEEE 7 = 158M(n), SRR E, EhBMMBERSH
BRI RHIR LR, ZS s XM AR, FRIER22,

5. B %M & &y & 8
s bt 1 3 g B3 st
1 1 1
2 G Q
3 1 2
4 1 4
5 3 12
G 4 28
7 9 78
8 14 200
g 28 B4i6
1¢ 48 1464
11 93 4026
12 165 11040
13 315 30660
14 576 85332
15 1091 239144

4.6 HXEPHER

BiH —RRB RS X EHEE — A, BEBEMEEIE, HFaREMENL
5o XHBLETREMNDDM A% BMRE, el yBRATH, ARZEKR
MBS, TRIFHE TR —KER(P,()}TFE,




