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he iyren moded [5K961,2), dn which boryons ara consldored to bo chiral

Mitma in o mescn fleld theocy, baa proved roemrkibly evecesstal in
dascrihing Lawenersy phusomsca. Given only the o fron paramatars i the
Shyem ageanglen, o wida tanga of statle proportiss haa baen vepcoduced to
within 0% Pucthoruoca, the bopologicel windisg mesber of the HerRe
sutiton e aor bean conclussvely showm to be e conventionat bacyan ber
[Haessa,bl.

I contraot, oo Koo thet high-auecey lusten sesttoring daca diaplers
bporkan acaling (RjoBS), indicating the prossncs of asifres ucks.
Togetiec with the fapaattion of ciiral symetry, thts leads soturnlly to the
oomospt of 5 hekd chirnl mdel. 1o the present work o byhrid chirsl
Setton wadol, n wkich gk bog Lo stebilized by o Skormion twil, has
boen studied,  Oontinully of tho nommsl comonont of the seisl veotor

‘current, mimt. thon b euforced nt the bag purfase.

Remsciobly, the barpon mwber of the bybeld soliton lo ity for ony beg
radtus, tho solites cootrsbution baing concolled by ML of the veewn. In
iew uf the tmportemce of the buryon munbor, 1t ia surprising tha com
Mnssty of bho bacyon donsity has pot Neon enforced previcunly, Noro this
contimuity ta oEplied as & somstraint on tho medel. For o meded with
masnLoss. piane anly, one oua thon proict the el vector eopling canatant
%, a0 & funtlon of the bng radius, tio velum s sbtaloed agrastog clonely
With the Goldborger-Trofumn prodiation ¢y = 1.83. If eos sncarporatos both

‘omogn ouons and wassive plosw, ons Fredicts the nlawe Ol Ly = 12,4,
b0 ba conpavad with the xportmentsl value of 13.5.




Given the g0 navesment Tor thean wxd othar atabic proports
ateingant tost has beon sophied. The lsoucalor chorgs, iovestor mamstic
and axtad Fore tactors huve besn caluluted for the Tirst Hike n a kobrid

Hodsl, Thess foru factors then prove tu ba kore ewaltiva to the querk

cors. Tn fact, depite tho aspsarance of surfaca Tnduced diffrection miniua,

tha ovarall sgrewsent With the avpariuestal digole it ia batter tham that
for the puro Siyreion. Theas reaults tharaforo sugeat the introduction of

quaths, but with & softer bag aucfaco.




Lr v
1 deolaro that thia dissertatian Lo xy om, waaided work. Tt is betng
subkitted for tha dogros of Dector of Fhilosophy n the Uniueraity of

the Wituatersrond, Tohonesbury. Tt hea not besn wubmitted bafora for

iy dotroe or examization 1n any obter Talvarstey.
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L DeswosvorIn

Tho undetlying thucey for tho sirang laorecHioms dc corssntly bolious) to
o Quankis Clwonolyisalos QD). This egranglon flald thaory 1a biaed oa
i Toca? gusto symotry groum SU(3),, ond the sklatenco of ofntliko aueks,
Gl troceform ta tho Tusdoncnin] sopeoseniation of tho Fom. T
corvespraling opta-] oatat of gauge busons, nealod ko entoccn locel gougs

tavariones, ars the giuono.

Thin thory 40 rmoraLzBla o £ v cono o Gumten Flockrodmenics
M), The bobavleur of the 0D cunming cowpliug constont ay(e®) s,
e, et o e o D bovms 5 i ribaion ke
o tho g 0t e kst cntont. o 0, an he s
copnant ot i monsntin oo lasgo o 4 v, tho cagling ctant
e < 0. i coplins 1o o of Moskon suiog 108} 4n
e ey Tpdo ttorag i wkch th epens st 5 deasir ofF
arton sttt in o mclo.Tn alent. bt o hi
e fosdon, one s Uit 55 e i o a5

purvanoably bound Into eolour alvglat ttaten ainca no froe quirks ov glaa

s g0t bon shnrve, ALt 1€ s b0 stk 10 = 0y ()
b Snlokily drge, sl I 7ot 3 30t bose. s o i thin

Sontincaont.

ot phevsmomotagirel modsla thoo o Helts e tacludod achembicslly.
Gouftuosent 1p sifarced by althor o coufintng patetial of baf wmlfar
oLt (Chuptor 55 aport. trom s conflacmnty Vo muarka aro begandod na
ok oot ety Itoraot




= ctition 1o tie st s of s, the cos bve o
RO auantun ousber oslled flsvour. At present there are mix such fiovoura,

ey 5. dom, s, s, ot bottan, fi Tt of ich
e ot eportan i proest ok, th heres f carent sesen {65
p i conc, th G2 fnenion eeesae  chis. syt S x SO,

ern by, damn the s o e, nbtie e ol sty U
500 10 ¢ slbel rthor St @ ol et the s ot s
i sty o speassnly bschen 5o 4l S, giios sl o it

massleas Goldstone bosomw. Ty aidition, thera are tw covserved vactor

2

omvcents, nassly tba veotor end mxial veckar currest

Tor the camn B,

(susalesa wp and dom quarks enly), the bhres nasslesa bosone should
correspond to the plon laotriplet 7, n°. fhe exlatence of o finibe mese
for the pliyetcal plon indicates shat the chirel eyametry fs not evast in
Bsture,  Jor Shis resson the iden of FUAC (pertially coworved aciel
curent) huw bewn developod. This theory hus in fact boan vary succssstul

in predicting the lowenarsy properties of baryows, ta particuler tha
Goldsorger freisan reletion [a156) wd tha Adler Weisbarger sus rila
L1665, Hoiss}.

Thoa ouo dn Jed to the concepl of @ chiral bag model dn vich qusifres

quirke ore surroundad by @ menon cload, This sbosld then intsrpoleta
Uoteon the remine of Diorken sceling and that of lov-vuoray plon phyeles

! (Per).  The a6l vostor curtont consecvation peadicted from the chival

aymatry provides thn comaction batueen the quark and Bason eector.

If omo baglecte tha querk sector for the mosuck, one cun s @ cleor Lk
batwom O amd o soson Hiold thaory. Cemsidering th 90D Lagrangisn and
taking the

init of the mumber of colowrs K« @, one 1n fact cbtelms




non-linear veakly iotarsching mesen 7leld theory with coupling comsbent

Gk In thta somaro, daryons re romeied o0 chise slttms. T
von s tvergnen of 3 odes. o A, 4 e ierly he diverssce of

e oottton masa with the inverse of the soupling constant.

T aoc constructs @ plon Togranglen with a Bininal mmber of dorivatives,
i poor

ing o atable soliton solution, one s led to bthe Skyvms
Tagranglan.  ALthough this legrasgtes han tot bouo foruelly decived frow
Large ¥, GOD, L6 might be swpscted to b o ood spproxination to thia thaory
(Otepter 2).

I ono comatdara the Skyrsa Lagrangien for the group G0(2) . thers do en
adtltional term calied ihe Wess-Zumino lagrangien, which descrtben the
ral ety This fo tum sives rise to o wxcolows burvon curent,
£r0n Mloh ne way caloutsto & boryon muber for s i flald, Fuc the

pace Skyrmicn, thAs em then bo seon to raprosoat the topologioal winding

ousber for the ap ron cospactified apece-tise to elther the groop BU(Z)
ar o0(3)..

Stnca, tn odditton, Uha pure Siyrsien orovides food results for the ucleon
d 4 stabto properties, thera 1o smple Justificrtion for describing the
eson ta41 15 & hybreid sodel by the Skyene Lagranelan [HRYBEMSA, BORGA].
Thta sodel, in Whioh & auerk hag 1 wnclosed by a Skyrma soliton, i than
xpeotes to extrapalet batuson the low md high ancesy rogine.

Tho #irst coroteaist ou tho modol 1e that 1t bo conaistert. OF prbwry
sportance Sera s th baryon mumber, Portamately, 4t hea been shows 16631,




that the barym mmber tn swh w ibrid sst be dencically wity,
indapondently of tho bag reffue. The ses seliton contribution frow the
maoons e exactly cancelled by that of the veewm. Thia da partisularly
vemachable dn Mgt of thels diffarant origis; the veeun cantribution de
atmply given s the spoctral ssyentey of the ik oigamagestrun, While the
aoiton contribubion 1s topelogical dn matuce.

2a bafors, ane st ispesa the phvatoal construint of axisl vestor current

conmtratat has been laposod, nmely baryon doueity semtinuity st te bag
The fost thet, in all fybeid clirsl bag wodels, tho intogral of
the boryun demelty ia oma {n 0o way muereatess cortimity of the baryes

In contentional chiril beg modoly [Yes, ono cwn Tover saforcs anch
coattatty bacausa this wwild esiirs the barsen mabor demmity at the bag
surtaco to be 2aco (the mewona ostslde carTY no baryerd mder). In the
Drosent wotk continuity of the haryn domstty bes bew spplied @ o
4o VA1) b denonatratod (comptors & and 61, e
comtraiat wbuoss the degrecs of frosiom in the salel, ad thus
sutemntionliy tnoroosss ita prodiotive sewer, For the model with masalons
plans only (Chuptor &, GHRTD,cl, one cow btalns wot only ssceptable resulta
Tor the mouleon statds propurties, but aleo o n prediotion for the oxial
veatar coupliog constoxk §,(R,). The resslis so sblefned shov good
emreomnt with the velue of €, pradiated frou the Geldbargor-troinan

ploa a%d ooeda wosona [Ghaster B, OHOTe,c], U wodel la thon urlquely

In the proscat uork howsser, a e physicel

Tseakably, 51 ohe isaorporates both macetv




Bpocifiod, and ose mikes the dotinitive prodiction gy ° 12.4, in gost

Bgroamont Wt the axparisostel valuw of g  13.6, Awln one cbtelns
ood roanits for tha rensining stable propoctles of the ouclean.

Givan the soacsas of the modol in yoproducing mclesn atatic propartics that

o dotinsd ot the sh.ton point (o7 ¥ 0), one to eacmraged to study tta
Propartios ot highar values of 4%, llove ths £irst coloulation of thres of
W form factors for the hybrid chirsl svistos Wil bs prosented (Chapter 6,
7). Those forn foctars are more awsitive o the quack core, which was
Introduced to mxplein Rotksn acsling. They ara thorafore expacted to
Pravide o botter fit to tha dote then Goss of the pure Skyralon (BTG,
Thio iodesd Droves to be the case, deupito the oppsscamcs of artificiel
dtffraotion ninim induced by the sharp bog surfae, This caleastion
tharafors supports the fatroduction of ausths but sugseats that t
aurtace dhortd be noftened.




5 TE PoR mEmR oML

Horn vo focus o tho motivatien td celeulaticnal details for tho pars
Shoren modal. Sy of the forwadae end argusents will then be disently
aepliaokio ta tho deacripbion of the Syrmion tail in the ibrid nedel. O
pacticular interest 1a the bacyes musber, uioas aciftn s 8 tepaloglonl
Winding rusber 4n datailed 1n pection 2.1 Tn ssction 2.2 the form far the
Shyrwo sation la Jstitled, while saction 2.3 desceibes the bedyahos
aolutton, In addttion, tho projection keakniqua of Afkind, Neppl wid ¥ittan
(WV5] bn discosand 1o ssstion 2.4, Thie mection b of particular
rolasanco to the colealation of the fors foctors dn the hybrid meddd,

porticularly in Lght of the oxiatance of finfte ¥, corveotions o b

foruulas diaplayod. TinGlly, nusacicsl rosulta for the wiclsan sng 4 statin
progertisa are given in section 2.5 (MBfa). Tess reaults lmtrata the
ouccesn of tho pure Skyrme sade] 1n roproducing low-chergy phonosesa.

2.2 tho dacyeu audber
e dotarmination of the buryon muber ds of particular Felevaace in both
tho pure und Wybrid modela. In pacedculor, v dsh to lluatrate the origin
wad e gustificntion of the fomm of U hasyun curent. T arguents
Frenontes bace ara dto  Witten (WSS, WIETH].

Pleatly, 3t 1a halsfal to cosstisr tha clogaly rolutod momle of the
puatio monopols. The discusnion porallale thet for the Scyrelom, sucopt
Yt tho problen 1 of Lovor dlamdolity mmd tn thersforo zuca osefly
vistalisod Tho wrn caelex saso af the Sivrwlon than follows neturally by
anatony.




- o llustrative sinmele

.11 The megnetio mozopols

Gansider @ circged polt partlole of asss u aving on a three-ophers. Theo

4ta oction o glven o

(30
!

Sakos
¢

Gleacly, the syatan Mspast hoth the Rymabry oparstiona ¥, » = %, 6
ba- t If onn o9 introducas @ wagetlc wovopole ot the omntre of the

aphero, thers 1a an additimal Loreote foreo on the purticle
Bym oy By
wiore B 1n tho maguetic etold given Ly

i,
A

@l 1 tho pradict of the sloctrio ond Aagrotss charg,

@y

@n

(2.3)
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B an hasesn thet i aeten o e culy Smorit e s cobizad
sy sarslon 3« < % € - b I w0 dntraios « vector
R——
LERES 3 2.6)
o a5 sy ol et 2 i 50
oo [adnteagy . @
s 6, v, 8 eplit prosen tor T, Prthrnae, b oot
rklon o the acbon o o e S clanr by casdarod 1 eprn
ot e, s cloned ot 7, | et o o o s o 40
o otios cntebston
ol [ ag) - s
[T ——
el [ m] ol [y )« @
tors o Tfihint ed 1n the et L teoigh the o 8 bl by

4. Bowevar, 7 olao bouwds the Grea 20, eucfaco of §ln spboro ckcluding
D (uon K. B3}, Sauvalently thorofore, ano st bo cllo to write
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] sy am
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Por 4he aulo of conalatency ons demsads that thess twe quontitics st be
anual, ahat 1o

PO O AT Rt A YR PR

e [,y - 4, b st 3 syt 10 50 it tsgrl
.

Bl isteral. Thls orgwert thorefore prodicte Dirue’s quantimation
canditlon for the product of tha olectrie d wogustlo sharges.

2,12 Tho Veso-Zimino sstion
It ome mow ratums fo luge N, @B ono ae the chirel oymstry
SUSH, ¥ (T vblch 13 sEoatmsously broken to dlagoml S, T
deatrthe 1tn Low-enargy babaviour oua intcoduses tho flold (1, o SUCS),
Whleh trmuoforme udar the group HI(3), ¥ S0 ox

(22

Where % ond % ora arblbrary S(3) aateicor. Ous sy write U in Ve genoral

om
B2 i o) ¢ @0

whara A, donate tho Goll-amn unteloos, %, the oiyht Goldstons buaon fintds
wnd o tho mprourioto coutant. 42 il by show lator, the conatant ¢ can
bo fdmtifiod ueind Heo anlsd voctor currat, 1 0 @ fy, Where €, s the

olen dosay owstant. ue cun Eheroforn weilto




s el - wan

"o netion con thon ho eunatruckod ataply by domanding chirol symtsy nod o
latasd sobor of dorivativor, If ooo cameidors ot most two dorivativen,

[rrp——
Lo "
5= de [l A @w

This elasely poasassoo tw> ayumoteica, nawely the nalve merity operakiss
Nk b+ b T T oud th oporation shich counts tho numbar of bosors
Wodilo % Hot o K+ %, o b @l U O (g4 m. Tu contrust,
Poseasas only tie GoHbioed sptey X+ < Xy % by U+ 0, ocreapending
£ tho yarity operat(on, an hece on scon o cloar aralogy with H10 Brastios
of to syusetriea by te usmetio novopola,

Hewing epoca-ting o8 3 vary Jorge Toue-uenwionul sphoto ¥, the Fiuld U
Ul wags # ko tha SUB) munifold, Thu fuur-sphare Ln tha SUSH amitold
Ut 1a tho feugo of ¥ undor U s Hhon tha boundiry of tuo ve-agioras, @
0 @, Junt an tha ouces + bousds bhe dinos 4 ond B, IF ono poatelsten
Vo fopn for oddtblomml b 1n e netion, simtlar to that dateeducad by
[

£ o

thve Fors




7= fo Sane s

which isplies that

e B 2
Jgesson tuon
haro 5 5 intograd axd 16wy § aphera dn SU(2).

e 04 5, 10 @ Tive-dismmsional bansor, sorresponding to the flsla 7 i
e ongratic senopoie, wsd sintlorly ta By, 1 can ba cprosod e & total
divergauce.  Its epacifia fors oy the flve-aphers with co-ordimites y, is
siven @

s po8 g0 08y ooty

S Tan ™ gy 4By W By 2
e

1 o noceatiaes o o Hh beBEo S coreeckis, ana obaion the astion

- HE ] enta 0 ey am

ne thon sgplise Stokoa’ theores ta cbtnin the Hopa-dusing sation, Ty, o
the Form

& 4 g0 g + highor order termm, (2.
o | AP Wt s e, )

Wasra tho Sntogeal ren vor Ui Myrfuoe of tin Five-sphero §, that du epuce

bine, ond o donoton the fully miloymmetric levi-Givite temmor with
sy
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2.0,3 Onaging tho Weaw-Zomies etic
The critioal recaining uootias x, of oeurse, tho vilua of the duteger n.
Athouh 14 ) mot bo ehen horo, 1F o0 gauge the olectromognatic
aubgeoup, e torm £y gives Han to 3 term desccibiag the docay 50 4 7.

Canpnring thi wlth tho 00D rosslt, cna chtatna =
Btallurly, it one guvies sp srblteary oubgrop of SIS, x Sy x U,
Whozs 5(1) dunotos Ve baryoR Musber subgroup, oS o shiain the aucalos

buryos curroat

W

0 el o A3 @m

3

Tho correspanding bacyon waber 1a the Integral

Bef it by [ O mils s .
ke shn alan bo Seotstied n ba tpstogical vindy msber of tho =up
U SUCED, This e aesly dnoten the mabor of Ciaes that D
#0Eplog U covore tha SI(3) manifold sa ¥ venges over . Tha puasible
valos e ths. ghvn by the Ioneton closs KUY - 1. One anue thas
Uho sciatlona sen Shavafora b clsenifiod a8 Hione vith Intgrel beryn

moaber 8 = 0,

2.2 Tho Siyrue Sagrengion
Sooking ot the curront quork Faases 49 o function of flavour, ano abaorvon

hud tharo see only two Jight wourk flavoursi Up sad down with Wesess

A8 MY aud 3, 5 O MY respotively (WT]. Binow thaso musdes ova




ol oonpared o hadron masses, they con bo sut to bo Aentically vers to &
good approcivation.  One is the working with the chirel erstry group
SU2)y X SU{Zgy and the Pald U fo givenm a5

e i) @

Whera 7 are the Paul satcices, 7 can by sham b denote the pop fleld and
2, is agein the plon dacey comstamt, Which du glven experinentelly @
1, = 9wy,

Dasptte tha fast that tha Hose-Zulno torm 45 ldenttcally soro for SI(E),
o momlous basyen aurcent e oW1l ghven by suatlon (220).  ferthar-
aore, mipue the lomtopy clessen re identical, Ut i m(8(2) =
=S = %, the seliton atil) posmsonas a fnbeal baryen nusber.

Tnpoming chiral symmetry on the lagranginm sgsin visds the sigua fora with

tro dartvatives

142 ] Snagih @

Houovar, thts Tagrandlon supporte w steblo solitenis solationa, sa can by
sean fron o ataple sorling ngrwwent [KSSS]. I ona aleo peraite terss

tncorporating fowe derivatives, Of which @t most two howld be tlas

carvscivn, Share 1a oKty oo s 2oepTole e s Sh aranion bconse
P R L A

1= @’ Y]




She contriction to o tine derivatives, While not essaptinl, doss permit

the w60 f the classicol nethads tor quantisstian.

Bxpanding (2.23) bo firat oxdar in the plon flold, ona obt

berg[dxapee. @an

This 19, of courss, tha convertional piom kinetin eversy torw. latlerly,
tho wowoud tarm n (3.21) doscribos Ty interaction, The cosftictent ¢ con
ba astimated fros 5w pastioring,

o this piolds the followisg baunda
tmaaye

7a0fcgrxw?.

TE deslred, one can olss incorporate & chiral symmatry breskisg tory {n the
Sagrangs denaity, vidch gives  wams n ta the plon (AM:
o

0w 30
b B e .
Sipandin 5 o te ssood e 1 the pion Fald
weresPRoLARE
I

bty tura con be sbown tu y3eld the usas torn in the conventional forn




e, emdeina. @

Flually, 1f ove caloulstes the mdal vestor current bo fiest order in the
Plon teld, ove chinins (Appondix 48]

Hiup Justisying the sholon of o =

3 The hadpdiog sclution
In ordor 0 winplity the resulting Lagrene emuntion one ormilly choses the
sedgahog cnsatz for U

e explea?oRa0e)) @m

A onore shoteh of % vacssa ¥ fadicater tha appropriatencas " tha hemo
atnce st sach point In space the pion feld potate radielly cutwerd frow &
ovaton ar{gin  Although oun lhopes that the hodgohoy contipurelise ds 1o
fact n minisal anordy solstion, Hiece s to our Kiowlodge no conclusive
Beout for thin.

Puetbernors, for ms-sero topsloicnl burvon maber D, U mmt cover the
smifald of S3(2), thet la the aphere 8 1o lssapin space, In @ ma
contrastuble vay oa ¥ covers all spase. T ¥ wiat covor the spbere 8, for
oy wilve of % @ (BHZ o siwplest choice 1a then n fack 7 = F, e

avggontad above.




fram viteh one derived the Buler Jagrings oquation

8 . nind &

[ - 1L .»«}.m(--‘-'_‘:’;!)] =

. es

10

e -5

tosking sk the w0 Haita £ + 0 6nd £ 4, om0 chaarvss t for a tinlka
nargy eluthas, ¥ <~ [ xz , one sequtesn

560 x s ote) 2 e, @9

Whira 15 end n are both Snteqors. Without losm of gonorality, n con bo taen

t bia soro and b 48 Lo b opeoltlod by the baryon wesbar ta akown belo.

The voryon rumher dumstty Tor tho bedgohog dertved fron soution (2.20) fn
atven sa

i

Y =z oo M @y

Intageating tho baryon daneily owor all spice Utves the baryon nasber




<L - § sman @

he baryon mabor e clarly dntegeal, and for a aizgle bacyon one requizen

o) o7 ot <0, .39

Hhan i dinonaionlans varishla ¥ = £ /e Lo intraducod, the equation for
(3 18 ndopondent of tha choloo of <% or £, and Eho resuitios salvereal
aolition 6(F) 1a shoun in Fig. 2.2,

¢ Qumtiaing ths rotatious of the Skyrabon

The rasulta of this simi-classicol projuction ochosu sora originally dartved
In the meper by Advioa, Neepi ond Witkw (WL Thor ave, howevar,
outlinst hevo bosouse of thelr Tolowoca to the celculubion of the fors
tactors 10 the Skyrwe seckor of tha lybrid sod. ', The Gufetanco of fiulte
¥, corvoctions o the abov formla urs dlecussod dn saction 5.2,

Glven o sotution dn the b = 1 sactor, HH) \her UG = A0GHAT whare 4 ta
oy 9(2) matrx 1s olka 8 solution, Tale corceuponts b the axlatumos of
zero frogvoncy rotationel modes, 1 ens introdesas timo depondanca 1n the
form

o« A )

oo ohbainis tho Legrangs dansity L the forn
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fa thsd of o free purtiala sombzatned o move on 3 Hhras-sphers.

fter tho tatradaction of Yha soln ml laoaytn gporaters

o bl sy g gty )
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tho emt1tonian baoorgs.

wesy koot (.an)

it atgonepaotien

2.4y

=0, vz, vz,

whara the allowed valaca of the spln and Laospln ore { <
2 ... Tho corvepanding claeavotors for ubatex with spin oud lsoapin

x4 ond third cosponont s, mad Ly Fespoctiuely sre puopnrtlosal to tie

Wignor B funotion.

@0

Biiga A and = A 50 olasaleolly ndiatlugalohaite, one st desund thak

=and -4) 2.50
SCREL-ES] 250)

Ghsing tho mivs sign givs thn foretontc ataton wtth 1 =0 = o § oo

e apootflo fors for msloatad woloan and 4 skabon in givoen belows




100> = £ (o + Lo

o>+ (o > o

3,.4
3= F g sy

T oy + 1)1 - 3o+ o)

Py —

Tho comslts for the statle propertive of the weleon ond & chiulsed by
Adkion s Tapol with masaiva plove [(WBAS] aro presented v Toblo 2,1 a8
soprancntabive of ths aunlity af tho £t ghvon by iho pure Sevrmion kadol,
Mo tndiontod, 1, w0 o huvo boos Htbod to tha nunleon oné 4 odncs, G
overBll thoro 1n ofrocsent wlth tho exporiusntal datn o ithin 0% o
Tusgont disoropuncios Mo 5 the valw of €,
porasator, and g, the aKial veotor aoupling comstant. Gosvorasly, €t £, 1o

hora trotiod as o freo

e o 1 enpaimna valus of 53 ot the mlom and 4 a1 ton
U S
T A T P ——
oty e tipHeattne toatr 1 ano sbetse £ * L9 Lo o bottar
et vith thn gsiental mtan o7 125, This fotor wiLL, boewe,
hon dstooy 1 go0d gt chtstod 19 o




Table 22
Wasleon and delta abatie peapartien in bhe pure Siyim sodal with saseive
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1iis volon does sot satiefy the Goldbargor Troiman rolatlon [CohBS).




3. WA s fiesm, Glota]

Although, 1o prinaipln, tho 90 equubiens provide o conslots descriphian of
baryows, they prove inbracteble tn prootice, Tude has Ind ta tho
davelognont. of wsvornl highly succossful phencmonological wedele, in
purtiostar tlo bog modala. Thoao wars devolupod o splein tho Foblawsof
bro tiperimntal chaorabishs,  Fhrably, WL sbact distwioos, or high
momastw trossfer, quika sgpaos as fre polntlike objocts.  This
eorroupondn tu the Tiult of asymptotic fresdm vhero tho 000 quark coupling
camtant o + 0, e 9w Booondly, at Turga distuncos, the fores o0
0 suurk et bo ixcromeingly Jorge, Gputiiing the quarks within ho Dncyon.
5 @ orids lrst sopvaxtsatlon ono cus divide eico Lk tWo raglals - ono
dnaido u voliss Y, vhars tha quscha toy sove froely, wid the othor suteids

¥, which tho quacks cupoot peeateats,

8.1 Tho MET bag wedok
This 1o tha coaance of tho HTY bug Kodel Wiers the valwa ¥, takos the Tor
of & sphorical bug (Gl Toeide W bog rodtus, B, the gark chey
the frep Diveo oqsatisn

G -mpreon, @

whoro m i the susrenl mrk wher. KL W ourliem of the phorc ono
deminds et thoro bo pa corsnt £law, Wk Is

aFtaD,




horo o donotes the unit ouiward nomal o the bug. This con b autistied
1

EYLITN @

O should noko dind this implios Hat, ot the bag aliin, el
b, cns sbsorvos Had lrly ¢ O, Ut la, Lt fa towecare b o bag

rodus, although 16 45 moro cutaide.

Constdordng tho cano P the woloon thet ceptaina thrao maslesa qark
(Bhat 4, dp ar down), tha enaedy 1o atigly iven as

sele 3,
= 2

whuro Ty 1a to onerdy of tha lovest Lylag ulngle particlo state.  4splyleg

t bo tho 1sy , atate with

tho toundory coniion (3.3), s o s thi
oty By & 2.0, This enorgy in, bwnuse, cloaely wetablo pisat
Jcrounes 4 Ty, and 4 skabilive tho soluion o volme to of s furn
142 o b o, oo U onaont. 3 Su akerotat a th omrgy
dootty msoaseey o Sorm ko b e the Yoo w1 comealy el s
0 140 Mo¥ xS, Hotormintng B to minisiao tho iotal enoray, aan con ehon
leuite the sable pporiico for the bnyess n the pelel, (o tha
sccaont vt In shixol asitton wdola e . absbLstug borm 1 by faos
csomary, e nloen tiaeuins saded L will bo niatd)

Tho inportant oucouswo for thn MIF bug madol aro Liated bolowi




Blorken wcaling in token dnto secawrt (RJG69).

The pretietion of tha ratie of the xagmetic pumonts for the sectron
wd proton p/h, %+ %3 Birictiy spemking havwer, this
Folationahic nay be derived antiraly fram the SIS} Flavour svtet
eymantey mad ta indepandont of Hhe pacticutas form of the model, It
1a nunotioless closer bo tha experinentel voluw -0.0%5 than the
pradiction from the uce Sty wedel 4/, * 0.5 (451,

fhe prodiation for 4, the oxiok vuctor wuplieg wwistest.  This
sotinan the value 5/3 far sonxalothy . guacks but ahisks to
“ilin 1.1 for sasslesn quath. Tow suporimatal vatve of 1.2) om0
clencly be ceached = soll but fioite querk e, (Locsi]

he Tollowiog nems splitting formiioe can bu dackeed from ovo gIWD

oxchungs within the bug. Nt ny, s ng B n, demols the maugen of
tho pion, eho soon, micleon ood 4+ vatteely: [looti]

& o

24
%7 10 &7 wporten

@ 4 ey

%" Lo ausrens

)

Agatn, Uris relotionahip io fndopendent of the particulsr bey o guesntis]
o] uaed.

Tha shorteoming of tho wisl ara cleacly mumarous, oot lesst of whsch 1s

the lnck of o “eviss relatiowhip ta (O, A fuw af tle sore laportant
Selings ore givon balox, and the dlactheton now Wil be reatricted ta thy

otng of the muoleon.
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4} The diviaton of spucs into two distinct regiova: This Guostion has
bean addroassd both by gotentlal ond soliton bag wodels. (In fact,
tho MIT bag wodel may ftastf be regarded as B potantiel model with m
intivite e woll potantiol of radiu B).  Preuently vaed
sotentials aru v, % and =%, While the potentisl tn sekiton nadslo a
%o ba gensratad self covaistently by the o flold. Cleerly, nos of
these models in fact predicts confinament, but Totbar Yedotives ity
proviza forn. Ip sow aense tlarefors, th MIT kodel has the
advantaga of slmiiaity.

(i8) Contre of maws corcectfons: The Sntrodstion of on origly in the
descelption of a wicleon inevitably destroys the Toletiviatic
Anvariance of tio syates. Withost « mewns bo eorrectly bouet tha
sysken, such eorrestions avs imesniblo to caloglate. They bave,
fiowowse, buat estiwatd 1o be shovk J0X of the bakal enaray, [TOWGZ]

(G8) The brosking of chirsl symetrys This is introduwed by the
appons onos of & acalar potentisd, which ncte 1ika a gueck mue term,
in tha Dirac ouation. T¢ can be clesrly asan by considering & guark
reflacted from the bag boundacy. Bofora colllaton, it baw nowenton 3
ond apin 3 with helicity b = 38, After collisfas, the wamantus ia
revarsad, wiile the apin rowsina wickanged, coctespanding ko hollclty
o= () @~ by bhnt s, the halielty hu bous Smverted,

3.2 ghiral bag mdsln
Io chtral bug madols of the meoleay [VEINRQ,IWT) chiral symwnlry tn
Eostored by the introductlon of m Sktaclor plor feld, Cowkldering Heo

Tagrongo dessity for waaslesa quarks




e dTe @n
O ——

# 4 mp(iP Ay an
Gaeeepaodio t ¥in tovariascn 1a Hs Bk suceent

8wyl an
comonly sabiod the oial vecto et Ualag the Dieso squation for

aeslesn quarks, thie cieent om thes be Mo to b WALy comsered,

that 1a

.20}

ra

o tho 0T bag, the bug potantiol acts as o wasa torm, snd the cunrk mctsl
vestor curvent 4a 5o Jongor cantecwsd.  If, howaver, 78 oo fntroducon ©
sion 1ol § it contributos um swial vestor cureent of tha Torm

LY G

nd one can denand thet the bota) axinl voskor curednt be oongscved at the

bag murface, which vieids

e P, P Yr e im §e @




This houndary condition 19 sppropeiate to tha Lneae chical dag oude} sisce
the HIT bux bowsdery sonfition {3.3) has boen sed. Furthermuce, this
Condition couples the Fiom Yo the querks, as expected.

& good consistensy theok e the veltdity of chirel bog modela ir tha
brodictien 57 the Goldserger-reisan relation

o g @

viare §, 14 ihn xlal vactor couwling coustont, gy 14 Whe ploremicleon
Tt con be dorbvad

affockive cnepling oonatont aud Wy 4o the icleon we:
Rinply by comparing the osaptobic plon Tisls fon tho chisl hag model and

hat fro & atatie musleanic chuege.

ucning to the chiral bag, ona cberven thet asuation (3,12) can ba wead to

dorsus tha sourca tors for the plane

LR S At A @10

Whers 5 1 the ouctaon & ters. 5% aud T derota the clasetost spin and
Seonpta of the wuclews, s o derive the asyrphobde pion fleld fram this

saurce o [Yond, (TSHE]

{a),
P L st
.«%,“,.."_r':".mqm_;._‘ 15

oo (5 dtakon he s of th ua. sotes wapLing celant o i

quas bug.




Mternativoly, one con considor the aquabion of motion for tha clnamical

slon tete
@ e .%! welot) 5 fenTy

whors 4 dorobsa e suclemn wave Cunction und 5 and ¥ the spln sad dscspin
oparators vespectlvely. 1 ono tokes tha muclem bo bu mor-relablviatic,

e one may replace tho réghi-hond side, roprasonting the sourcs term for the
. piong by
A !","’1! Tt twan
3 Tho construotion of tha esmptotic pen field yiolis
- [ 2 S it | an

Goapariug the tw fielts. e pradiots

. 2
FFC ﬂ;'v . IR0

1, o oo b0 sk, % 32 69, thn (318 bocm th Gl
K ot eoation (.10,

Cor L i fterssting to nota bt Af oo coveldern o socond miclosn, ity
- intoraction with the plon Tiold of woleon | (3,16) is Biven by




g = - o R )«

Which, a5 Uie raclaan ssparation Tyy hecousa largs, taa to

2, N m<—-\,lrﬂ>
f?-fwf"] L ety by T .

Sormet1?
223

Tis can be recomlied s fhe ie-plon wchaeds petential for lorge
tutonces, end warves to llustrote the Folu of =esons in muchosn-nucleon

tnterantion.

The s dortotian of ti oldbrgie i alabin, Wbl previtas S
clonvest Muk botwosn ¥as truditionsl pietura of n nucleon 60 a plon somves
A -
o ho prenmt e 1t 3 daghntion £ Sopidat an siorative selcsla-
in o5 5, o G0 ot 5a7EL, Lo w1 S 99 st s con
sant 10 dorteed o th 270 wmentin Matt o thn s votae frs Tckors
oo o st oris th s 32 Lo the omution s, > V4. o e
cmston w11 0 nstilarly selarast o 5o gkt vnsh 3 obekd Sy
ol oo s, e aon 5 0torms, hich WA b ioeh.

Tho total oxtal vector aureupt ia 41ven, 08 buforo, by
A, =y o0 ¢ el <z

For Uio miolesn, o0 con doline Che sors asentus Halt of M avial Forw

factor oa




= 3, i
0= i [ & AT i @m

Whera 1 denoton tho nucloon gtate. Thon ite nen-rolstisiatia Malt is given
oy

S g0 B (.
g+ g B .

Whara u {4 bhe nuoleon spinor, My 16 Mo mucleon wsd, g 16 he oxlal
veutor end 4, 1a Mo axisl seosdovaotor ewpling constant.,

I ono oateutates B (s) for tho obral auurk beg only oms citatve
. .. o
A« G S so fo @

Whaza « uotos [3], tha i La ovar ths qucks o, omd o fonstlen & wa §
ars given by

b
a2 [ ar Atiim - § Sogoiigte (3.260)

%
LERET] I« & Eegisyten) (2280

Bava Ky ond B, dorote Tospoctively tha snorey ond norvilisntion onatent for
e lownst onovgy sieta.  Tuklng the 1alt 3+ 0 only, tho firat integral

surviven, and on say wrkto tha slal for Castar [o5 the qusck Gora us




‘
) « ety aum

o'y
RS .
o Fortoratss o efatlor ouleulation for tho plon Flold, cns can dorlve tha
s Yotal milel vactar fors fuctor ia the forn
cod Har = o Gy + Bl (g araiste . (.20
; Gstng tho condttion of omauevod adal vostar current, ono say dardva the
v velatlonshin
Py W = - i) - (a2)
< o tatal axiol vector aurront any thus bo wrhbten o \
~. |

o
addo fpe @

atte) @ 3 itautte,

tacs the ssntributiar ba T from tho plon f101d can bo sk 1o b 3855, ono

.

ooy = E e B @
i o th

Lot PR [

Grleical to this dlaswaston 16 of ooucas tho fast that § Lo ddsntially nore 3

; far 1o pimw f1eld,  Sor brld Siyumo wodols, § 15 o Lonsor 2w for o .




R (5.7,

pion riold und equntion (3.22) po longor bolds. The suloulubon for the
Shizal bag n the bybeid chtcat soliton 1o, howovor, vaey sinilor b the
abova, bt am taportent dt#forcnco apponcs ot this Juscturo.

Up to thls olnt Wil the argiasats ieve basn based on ucloen states with
6500 sptn ond dasapin. o gructdce, ona Ju foraod o vako the Bacgehos
ansuty = 9(e3F, which hea noithor oot spin wor fond isospin. Crtainly,

4 one auleslton tho axtal vootor coupling anmstont or the hodgohog guark

core, v sl
A By @

LR 1A

€ one con derdva b tolu) hodgebos avial opustont
poasiile 17 0(F) 5,1 o8 1w ), ane might propows

FRNPS [

Tt faotar 40 oF course L corractien factor, us erigimily introdoed by
Snskaon end The [3R03) or tha oxinl vaotor conatant In Hio Syeao nodol,

Tiniy 17 o 2 e th ot o of i il o
$an i, e, wm
e ottt

(a.3)




i

Maburally, thin defisilion et bo comcistast with the culsulation fros tho
o axlel vactor curcent, Partuatoly, Wiix fo trum both for tho ohival bay
. mods) (VonBD} and the hybrid chire) astiton wodul (674,

the idoa of citral beg modola can bo sxtonded by poralibing tho pien fiotd
to ponotrate Lho quark bug, tho se-onllod Olowdy ug Mol (TINOR). Thda
sodel tn fact prodicts battar valusa for the auclaon atablo proportias, tn
i uctiailar g, Tor tho ssko of sirplolly, this sedel hea dot, bowmver,

. leon used i tho proseat wark.

Tho wost fhortant dLffaroncs botwcen tho clasatosl chirsl bog sadolu snd

tho lybedd chdrul aclitows discuascd 1 tho presant sork 1 the inaloston of

ERY tho woowsm contrlbuttons,  Such smtehuions Wavo anly rosuntly boen tokon

1o sooount, and WALL prove cctral b the prasont wark,




4. TI IS OUIL SOLIIOR HODL WIT PO

Gty the colovanoo and prodiotive pomr of both chizsl bag sadels Sid the
Stprm sliton, 16 bosonos oxinantly oasemible to considor  hybeid sedot.
Such & modsl wna indosd indepondently propousd by threo different groupa
(90604, 16104, BIMWDA] wa dn dasaribod balow. T w21 pravioww vork, baryen
anatty continulty has ok bean mfored, sad u gemorol, tita danelty shoa
& dtatinat discontineity st the bug surfoco. Tha tomlta of ngoaiag ouch
contioulty (675,01 14 2 conatralat ot nodsl ace peedastod und compered
both with exparisest ond the reaults of otir Hybrid shirol acliten madole.

4.1 4 oukline of tho medel.
Firatly, In the rerim sutaide the chiial bag of rulite B oo has tho
Skyrao acliton, da bofora, the lagesago donwity for the pio: £lold e glves
by

1 e + § gt @
e
U = ol-P o) w5

Tio total baryen oumbar {n thta raglon t alaly the Intogeul of enuntion
(amn

9, =} (00q - § mncmin ) 8

=



Sacondly, dnaida the chiral bug oxo lus froa uepless quirke with tho Biree

Lagrangs gemstty

.- wo

Such qwarke aboy the fras Dires opution
Ay“a“y e, (1.8)

Gogathor Lt the shical boundary conditton
e n cxpleP Frgg (B “n

e qurk ooorey cigomwlis md  sigoetaten may bo  dotarmind

oteatghttormacdiy, anl dotatla of tho culasiation aro yive t Appandix 1A,
In figuco 4.1 the quck olgsmnorgion oo given o o faikion of S(5,)) the
socuplod aml omiy lewls ars dowotod by sdlié mi dotted liss

rospostively.

At Tirab t6 gt seem thas Lha buryen sber of such a syetoa a pot wiky
stnes ths 0" valonow qusrks atvordy enrey baryun mber ouo, he wiaatag
contribublon 1o of courao Eho baryon auber of bho vacum Ko bs dofind

balow.

Tadood, 1 1s dnebructivo to considor at hde potnt, tho gonery] problem of
Finding tho cupsotation valua of tis oparstor [F,3¢) for un oibibracy aksgle
ourtlale oporator 8, botwoon o eyaten of U viloseo mad vncun asrks




Flpurs 41 The quark singla parkicle enerplen a¢ & Eanction of the
TR il sagle ot th bep madlus




Figiura 6.1 Tho quaek sdnrls pa-ticlo anergios m o funotten at ehe
Hre il Ol Gnate ¢ the bag sodine




oloce the rowulta lave o wider mplication. Lot %, end #(x) dsooka the
oaplate sat of quark siganvaluss and eigemectors respectivoly, and lot 5,

denote BB, . hen, uentizing the fermicn Fisld &8

v S S nwd,
5 5%

e ren 1t e st exertation el ot 501 sttt tute
o st

() the expecotion velus of rarsal rdared part & 1R s, wilch 10
sy notars for oocpiod el utstes (@, > 0 ar ety bola
Btatos (E, < 0). Frus figs 4.1 one esen that this, Hho valence qusri
comtrtbution, Wil anly be senaero fo (8 § B For largor angios
Vo valencs ek oacey bocanns ogativ and i veleace marla
tha pield v sonbriotion 1o the sarm edard pars.

Ehy vaouum oxpactation valwo

0, = § <0|(F B0 © -!,: st 0, = - ;: e )0, . (4.9
e
o, ¥,

e o .10y

and th aum runs over 211 pasitivo und magetive energy stotos.




ataco the vooulta buve o widar pplioation. Jat B, and v, (x) derote the

conple

sat of quark elgurvaluos and elgowvostors respectively, and 1ot 4,
dasote BB, Toan, Quuntising the fommion Hlald s

v 3 3 nwd. )
5 o

o coarvn . the srmtetod crpetaon vlus ot .1 it nto

o phocen;

() the oxpactation sl of arnl ccdared part  4(FBrL, h da
iy senea T swpint soricie shatn 3, ¥ T e ety ba
atoton (5, € 01 Brom ig, 4.1 o anes hat thly he valows ssaek
aontetbation, 911E only ba non-goro for a(fy) § 3o For largar osrlon
o wwiarcs suack avacty bucosea mgabiv, sad thn vlence aecka
hen 34014 1 costrtbution o the sormal. axdorod poc.

(41) o vaou oxpostation walee

0, =} Q{FINI0 « -;: elan(z, 0, = ""i stgn@)n, . (4.9)
viare
0= s an

aud the awm e over a1l pesitive and negutive enorsy statos,




Beturaing to the baron msbo, ane dhaerves that the baryon mmber of tha

vessen 3 whoply ghven by
3oz i, @
atroa, = [alerle, =1
Uoon ropulacizstios, this bososen
:
o,
soamy ez sl e LA @

Tila oxpression con ba ovslvated etthicr asalyticolly [a1SS] or mmericslly
[0BA], with tha rasult thot

BN v - & (0R) - §alnde(®)) ¢ - Lo(R)) - FE ORI T

(.19)
Outstde this rugs o con wEply tho agmotey Tolatlen
BB, = B (0(R)) .10)

elnce the quark sigmapactrun 1a tdouticnd Tor the ougies (1) aed (R, Jom,
Tt 46 now ponatbla b varify that the bacyon nwber, B 53, 43, + B e
Sudood undty for all . Thora ore two posatblo cosca. Far 3 5 8(R,) ¢ w2
omn can eon that fhure 4a n filled valonco auack stato with vostitse onoray,

whioh currias baryon ke by = 1. Surthrsore, tho boryen mbor fron the




auldton ot o vamues cancsl oach other and thus the totel bargos muibor da

“w

25 dartred. For w2 § o) ¢ ¥ the valenoo guack lovod disugpears 1ato the
iras soa, tad ono anty bos tha vaoum contrilition

B,00)) < B,0(R1m) < 1L o) - § ot 2R

- aglen )
.18)

Aol the total barvon oo 1o
[EERTREN am

The Link beliow the quark and sesan Sestor 1a, te in chice) bog models,
Brovidod by Ve comarvation of the arlal vaator current, 4, Thta surronk
cen ba dertuad feon the Lagrange doaaity by considoring Ka tesvaforsation
undar tho aymetry grow BU(2), x Bu(aly {Appendix aR).

Binon o wiolkos Uria ouwrent 3, to b somervod 8. o 0, e must cuforse

santlmity of 1t novwl congoront ut the bag susfucs
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Tuening ta tho mek noctor omn seas thet tio TigMLA oido ranultes the




culealation of the axpoctatios valun 1417

F323ne 18

ak Mo bog curfoce.  Adoptio the standand oppeaach bo tha enloutablan of
such quustities, o0 daftsen o vpomm mipectation valuo s

2
st M npe o)
B 0 ngt m S )EITET e
A8 or & aisgle mork leval {12.16)
[N L &
7Y e

e koY rourite the shows oxcosalon s

g u ~(2,1F
i, e o e Yoty o™ e

Unfortumtsly, Bhts Limit v defined 1 divorgont [sca WR]. Oue cun,
howover, upply @ Haive vororoalination peaRcripkion 10 which tho divergohces
aro mibtsnatod i sudk n vy Shed ema Focounra 10 Do Skyewton mdcl in
tho 16mY Gy 4+ 0. T th prosunt work the comdls of Vorntao ot o), vhire

8 8(8,) (se0 VIGIA, Appundtx 10), WML b0 waod, sumily

o,
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It f, = -0.80282, T, @ -0.080023, T, ® 0.0026195 mnd £, = 2.4, If

408 10 demm hn /2, e comribatian trss tha Ylenco <uark 7, . st
b odld cxpbolly, T totad throfu, 1 the e astor,

amd £

4,-::»,]»3,-»?,,-4” # .5)

In tba tason acstor ama hes sleply (41,30}

w5, - o0t 5 1 oy '1[,% waw

Ono eon Marofors wribs he howdary oodition (4.20) in s fisal

Aluonasonions fom e t

o, e 4,.(:,,ub;2¢_,g,,,b[;<_“_.1_ . am 1

ot

Glvn the comurvation of Hhe axlal vostor suevont, ond in View of the
tobud B2}, x SU(2)p aymsotry, ono migns wold o Satoroncod

140 purtnor
cuceant

sy tho vockor sucront T,




Ono a4 fatt show that this too 1e comervod at. tho boundary wince

i R o . wam

The other imporeunt conerved cureant 1s of cowrso the buyon curreut,
Indoperdently conanrved in quark snd moson soctora. For tho Skyralan til

“0 ol @
T the quack soctor
Fpta-yhie. (.30
Using tho bag botudsry conditiss, (5:17) ono con sl that
-Fr g, 2TE m-w-;u-mwr;,:,\v s0, Ay
which o L aqrosseat vAth b saso urbity in tho Skyealon sector.

Thts conwecvaion Jow dos pot awevor Inply santiautty ¢ 1o hincyon musber

daoelty, warsly that to bacyan vdbor

G .92

should bo & canatont of tho motlon, Thia eontlusity cortalnly doos vok
apply in tho HIY og modol for which
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Inatda, tho bacton dewsity i Hioite) cutmds It 1o sers.
Hothor 4o i ontiuity estamklenlly webiatiod in chirel aolttos modola.
Tnaide tho bog o buryen dareity, dhoas dotailed coloutavian da given in
Sependii 10, S yiven o8 the eum of lyo torass

— 0
0 tho baryon doraly for e valonos quscke, 100 = oG~ 8 Mhrg
™

£2) tho baryan Genetky Far tho vaoum dafined 18

O« o1 3 : saa”
FMOUREE um.0 3 atanin e cr, e . R

o etes st st e an v soaiantion avvens 175 o sk
osrn doesiy st g sl S ot of S i s dopes

only mm 303 If one dotinas
ey [, e

e 557 10 5 Stzolonlonn unation of o(7) snlz,

In vosteust, Ui corsesponding quiatity £ tho sauon sostor
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18 furabion of both o(R,} und ita Hrat dorivative.

T¢ oo hus & solution stialying the boundary cwudition {4.36) for givon 2,
e ca ot 4 nolgiosing sclio o bk 914 o Henbisl, o
2], s, sty by g .1t B sioion Sy
oty onbmis, e the socnd cmot.  Clely then, by ity

sontiauity Ls not gearonboed,
T 4he prosont work thia constrett hoo boen aposed, Hhut 15

e < futer @] wan

For ony given ruiun §, the nasl La thon uniquoly spoeified ond can bo veed
to pradiat tha statla propartios of tha nucloon.

4.2 Tetatla of the macrical solutton
I thn Bhyreo sontor, the ohiral angla 0 sbupn the Telor—fadrones nqation
(18).  obcoluoton Uhe almsalontons vasisbls 7 = In e/ry, whore ¥ 1o s
bty dlatanes Ctakea to b 1 fa In tho prassut work) hia opubion

Sy 2ot + $0imgg PatiPe) - atum(d - § agg T @ooialers = 0L

.50




Fron tts lang-range botaviosr en sy dotuco

A 2 wmraw. <a.59)
a0 con Uian datarntns 0 s 42 by Litograting o in frem fafiuity o o)
sd demuing that U oo baudory condiblors (.27) wd (437) ke
satintiod. In torss of th sus vurtebloy theas becume

gy g8 e s e el
¥, gp= = vl P G (1 g Tatte) e s ent

1van By Gho consaruation of he axtul wobar current, and

1Y0m) = - F oo -1
T0eny) = - & stoHotu) ﬁ{mhww

iven by tha oontinatty of the baryon diatey.

o rosalking values for o and &% aro thon gleon 56 u Taiction of B, Iu
Tobla 4,1 Th addition. the corrasyending rodfation Tor 9 as & funotian of
tlio vultul yartsblo, 7, i dlaploywd B fig, 4.2, Logatior with the ranlty
rom tho Nork of Srown ot a1 (BRI,

Fov oy rodty levgor Uien B 3 U7 fe lunlatorse on both bowdery
conditions londs to & nogatlve valuo for o, Rather Whan roley otthior of
tho conslruinto tha redol bug iy beon roatristed to amlor Tadth,




e 1aoscalar

a8 s factio

ot <65 Y3 aud th Somontar mements s

Table 4.1

2

of By, the bag radias.

The valuos of the asymptotic comstant 4, the axial vestor cowpling conatant
& the soofficient for the stebilislog torn o, thy totel evaeny R(HeV

(o)

- ot

s omergy of the Skyrmian tafl, atwply gisen w0

B N ER I ROVCEEIS N Bt

4 e e I R L e
] 0,275 0.405 1,257 | 0.0036 | iz8 .48 e
I o5 | et | oooue| 12 | o0 wa
: a5 | oam | me| o] mr | s s
- o8 ouss | vm | ooom| 1 | om s
o .87 0.448 1,389 § 0.6027 | Li@0 .62 240
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J e toted vy in i ghoen  the mum of throe taras. Tho Plrst iu the




Fiaurs 2.3 The ohixal sngle 8(x)
vartabla (ral.  THo

sotid e
POED Siyzmion With g, v 131 and fox che pre

adsl with B = 0,325, 0,375 and 0425 tn. The
deniiod supve 1n for the model of Broon ot ol (AITYEH]




Tho seoond 18 the emrey of tha valeco quucks, NE, only sdded if
OB a2 e thind s tho bng vecum eacry for whch the srplictt
tetis of caloilotton s given in smpundin (0 vhars the frllowing
ottresaton 1s obbatned

8,08
S

s
9 s g0 3 nannden .
&

L ¢y = -0.809, £y < 00523, £y * 00026365 mod £, = 2.EA. Mo
total anorey oo ealoulated 1 glven n Tablo 4,1,

& e oy o e o % 1 b 5t o wdd. i th vy
o kg oo natable with nareata o snn ahovld bse 13 i S
oist Fratl, t vriobon 1 anal, and soendy o s 1€ ool
introduce & uinbuus aluply by satting «2 = 0 for larger radii and eglesting
Sorvn ety coniauiy. o the ook of coristmnes 12 oan ba otad
ot e tarn, 4 ndos, sl sontrtn ek e et 50 B r 5%

af the total anergy for the redld conmidersd.
Terming to tha Loag-rasge behuedaur, ona dbecrves thet
3
]
o) 4 g w e (.00

Conpariog thin with the correspoiding boteviesr in tha chiral bug mdel
8.3 - 9.36), ona dbintra
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One Akl e Uhia cpssesia itons by ko of e = § from that
arellcable to the pare Shyewo ol (MWBSL. s with ether caloulated
cntition, tho dpsndenc oF € % Ty (sce Tbla 4.1 La cathr venk, T
indoundoass 10 10 saencs tho Chadhire cot svemption. WAL s o0
Fonahbla 1n 1t agrosent Vil the threabicl velie 6, » 1.9 cxleded
fron Hhe Goltborgu-teaan rolotion. & furthor discusies of thy Hactor
5/, dncluled to s thia verement, 40 fivs 1o Chwter © whr
projontion tachisuee ary Clicuend, AL present, one shold Wcely noe

th the nodk spsuets uch 0 ftor.
T tsmesio rdion i atesls v an th tntugral

g [ i e, s
where r} 1a tho baryo dewity, Aa & consistency check en tha mumericol
calctatton, one sbeeld sk thot the cantibution £ros Hhe Ve oan b
cxtetatod 1 v indepmlent s, Tither one osvatrnta H(e) d oo
Lnogeaton o o calolaten
e

Bl ], Foy

for suoh olgenstate, n, ad conmbructs to lintt

@B e -3 1 Setmia) B




his corvesponds o the interchangs of the lisit of the sm with the
integration.

Finadly, the teoventor magaetic mosert is celoulated. The resslta for B
hedgoliog configuration are presontal Tirss, To U Skyrwlon seotor ona ases
the rosulta fram the poeer of Mkine, Mapd and Nittsn [AWDS]

e ;:: [ =] wm

In tin quark seotor Hhe Lacvestor magnatic st for b 3ingde ark atate

s gtven a0
Mg [ e R, (4.50)
T shtals the vaswus contelbublon ooa mmt corroctly caleulate sat
rensemaltne tho Sofinite sm (RIS, Appandtx 45]
PN Qenli.qg.uw Bane
Ounatroting the teovectar s st o tho nucloon, wna obtdoa
= g w2

Whoro Ty, 1o Hho coupling Seotor orlgtnlly fnteodued for o wiisl vooker
ouerent, naecly
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Hgatn, o valun of ~B/5 ia wund in the present pork. The Tabla fyer,) 0y
towaver, indopslent of thin factor, W rangos fem 0,55 to D61 In the
Sresemt work.  Ths 16 ih closo agesmont vith the mpected volu of
13972.3 = 0.07,

Loatly, o table du prosented compering mepsrivest with tha reastts fort
R, % DB fu, ubict hoa buen selected for ita valie of ¢, % 1.3 The
Otrecnsnt 18 of sourse particulerdy good for g, (b muleotion), bt a also
o0t for g,y e evorsy i oomesbat higher than the mucleore averags
ass, but thia dtscropuncy sy, sk donat in part, ba dus ko centos of mean
acitotion. Tha greatest ditforeice 1a In te fscocaler todtus. Tt hoa,
bovevar, Uooo arguad Hit dn the pure Stymion molal thars could be @

orroties aakor of 6 40 i v O, NOHE) This acr arsen

fem o sonibl dlons are i th oy cukn o the veno nd
Sho asmaption o st sovn desaene. 7 bve ot nched hte b n
he sy and ot L ues ek i teioly o b, o Lscanlon of
it utoc viede YR » .19 o, vhio Lo wah botior rosnt it
cncnant, Ao o Fautin v boon esontad o sus pcticlar
i, 1 shoxla vo aensod e svsll, Ghre i Litilo sonebtndty to
By 45 3y 4o sosntisly arbtras, hi i v




bl 4.2
e prodictioss of tha Besaost modal ob §, = 0.228, conpared With Sheir

expoctngutal volusa.

Quantity Prodtotion

BT} 11
% L

e 1.3

Yy s
i 20

4.3 Gouporiaue with Otbar Huicie
T buafo cifforowes fo hbesd chirel aliton sedoio He dn the
datarmation of the parsmtors a, or sasiwulentiy g, snd the fourth onder
coupltng comtant o (7, fo wmually tahom ot itn oiporieemtol valos of
,7 3 WM. In faok, sly one coramelor nosd bo mestfiad o tho
condiion of axial votor aombtustly then Snigusly dotorakaes o othor one.

T Yo proscat werk tils frasdon s boon ed to anforas baryon donsity
contiruity ok €ho surfoos, thum outomatically apecteviag bath 3, wnd < for
1R, e da L comteoat oAtk tha b ultomative sppronchos dlactasad
Selow, whore atthar @, (NVEA] ov <% lo Tivd [WSB,9SE) For o1} bag
Fodit, T ouch sodots, the baryen donadty 0, dn gemaral, o Rt iouo né
tho bog rudtun. oo terators has the pymloolly snappesling Tistire of
bocyon douaity dlosentinetty thol Keves with Vo Wbiirory bng rolio N
This 45 not pactioularly dankrublo aud rovidus the prisolyal Rotivation fo

tho pronent. wodel.




T girst dotedlod compartucn is to the work of Brom ot o} (WG} du
vhlch g, has been axpliciily st o the value pradicted by Yo Golabarsors
rstpn velothon, thot 4o §, = 131, % do then rogandod 18 o froo paresstor
1 bo dotesained to sntiaty axial vestor sontinatly. T sadel by cleerly
lowsly relatad Witk the Gresent work, and Sudesd, ab T, = 0,125 a Hherw
ota now prodicts g ¢ 102, they are practiaatiy do-lecidaet.  The et
dvious dlatiugeiating Tosturs botweon iheso U wodele fo tha baryos
donsitye wch fa given for Doth nadaly fn Clgwes 4.7 wd 3.4 for
Ry = 0,896 £ ood B o 0.425 (m roapootively, s expocted, he demition 35
i, 4.3 colnolde ool oce contibuam.  Tn fge 44 B denalty S th
Prosent wek 1a wuttumoun (bf oonateuction), Whils te sacond showe u
Stuttact dacomtinuity. This dlocontiaulty fa not, bovover, refiecied a1 &
corcaapandingly large difforenco for te pradiction of the othce statls
IWupartis of fhe owcleen, & rewit that s be owected Trom ths
besvtoue of 8(x) veraus x far the to medsle (g 4.2 Oma cay
Shaafors, a 4n the prosmt wnck, iwerovs Hho model by coforcing boryon
devaity oontinatby, without destroving tho ceaulta for the atablo proparties

o providing o letioct awe prodiotien for gy(R). Mmt the wlus 8o

shtained oro va close ta the desiced oo g, = 138 da truly ramsrkeble and
8 6 sxcallant osastesansy chask an the adal oa Dok proposad.

Gnw can s aso tore $ho iaroriance of the vamus offests,  Traditional
Wbeid chiral by ud solson sodols, inoluding enly valews mark
contrbutions, invariohly rodich 5 vilue of f, Wprarimatoly 0% too high
{0479, VOIS, NGRT). sty owever, 1F o itod the foskos § fo
thare aodae, = i bron suageatod by Tamvutor [P, they vheo shau o8
[P ————
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The produst of tin
a0ty a
aotdd susvn dnds

curvo shows eha foasin

758 1.0

P e{tm
ndbus 1, Wik Bho haryon denstty in o opboriesl ahatl
10n OF the xadlal veclable £(fe) for R, = 0.425 tm. The

e vomuls tn prosons uskh EGMITh,e whtle tho dashad
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In both of the ases disoussed tbove bho cosstont a® har bom regardad
macoly 20 tha costficiont of u fourth ardur stabilizog torn, fe swoh, 1t
ahonld sl the Pivas prassuro of tho giark bag new fnoluded oxpliCEYY.
In some memse Hhorefors the uppoarance of e quark hug sheald “turn off
tha Blon intornotion, reaulting 10 the ploture of ¢ fallteg to zero ca By
res—

Tha & dn dirost contraat with tha apprasch in the second clase of Wodulo
for compuciaan, namoly thaso in which o fo fixed {WWIED,IFTEINYVER?].
flora «? L regurdod us intrianto o the plen Skyrn Lagrungion wnd g, i5 to
ba dotorainod fron axial veotor continulty. In the labar work of the Stony-
Brook group [MIVDS,JKYWOT] «% lias bean selasted bo give the corvect viluo
of g, thati 18 ) = 138 at R, % 0, tnd fa for the puro Skyrulen, Bsvorol
eriticlums can bo loweliod @b tis approrch.  Piratly, as eected, the
borson dengity fc dlacontlauoss, Secomdly, unlike in presant work ¢, bover
atbeine bo corroct value for §, 4 ¢ fano Toble 4,3]. Thindly, siocs Within
the modal, By > 0, there i o rousal bo renvics g to steadn tho Goldbergar
Trotam voluo at By = 0,




Yoo 4.3
Tio prodicttoms Tor g(B), ‘e el voolos coupling comntents s %
funotion of B, tho bog rodiva.
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o8 Lae Lagt
0. 10 14
0.026 1488 1002

() ontaulatod  prosont vork (GHTe)
0] endoutoted for o = 0.0662, that 10 £,(0

hia neprooht also faskures In e

k of llosaln and Taki [1196).
tho coustant % hun buen fived by dossnding that tho aqaition for axful

muers

yontor contimiity ba mibiool to a bighor odse contimilty consbruint s
B, 0. How not osly must one ilafy bho provious oquabies wivan bolow

W %w =gt fo .l?;n; ) I

in tho Mntt By = 0,but ono dosonds a0 it Lo oquution

&,
R R A L)
L =%
bo satisfind in Uho It B 4 0. This aconn un Wmocconaurily strict

romuireacnt olncs inmtatonco on ammbion (1.0} olrdy cemovea sny

By 2
divorqonoos tn 5% foe 12 vabues of o Chpandix 3.
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In the seresdiv, the wethod wel for obtwnivg the elgewalusa and

etgonssatos Tor the Direo ewation in o shirml bag
hapa,
aunjacé to the baundary condition
B
1o outined.
Fron the sncond sruation ons sase that the oigenatates beve neither good
apin 3 wor good lsospin L, but ratier food grmd opin A = 3+ L Yo

addition, e parity P is cansecved by the boudery condiisn. One caD
Shorfors cluasity the elgonataten by the elgenvaluss of tho grand apln A,

10 thind oopanent %, end the cuantul nusber & = P},

One wmy Uhorafors write the goneral solution to the tina-tndopendont Dirso

owation a5
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Vhera & and § donota ¢ho orbitel and tots anpuler wwentim respechively.
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OF ©/F tad 15 bytwuon tho sbove atates. Theas ouy be calcyluted ueing the
atandord techndaven of rotation sigebra [4eB0) md sre speoifiod by tho
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SFROIX 40 TR CACULTION OF TE VAU EPECTATION

vazems

lvan an arbitrory aingle-particle operator 3, the vecum expactation valie
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2
(@)’
0,00 =~} Satiago, «
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Castuie onoegy, that i

o = ne) , 0.1

2,003 » 200} (.18
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Tn tho mualaon-uelean Iatoraction 1¢ 19 woll ks that the ohoga oeeon is
reaponsible Tor short-rongs repulalon. Tt 1o tharofors oppesling to raplace
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stable ai aladly verylng o & fmaidon of By rostebobing ene to b curves
in sastor 19, 1€ o oliBlY Sostclce for the Wirlanl oHorEy aubjost to Ul
rovtan, omn cbtolnn i aoosrobo d unkne prodiotion Tor O, ~wusly ite
vatun Just bolow the biucntlon potat 0 5 G160, The corcospondiny valus
Of iy From opintion (5,20} 8

g © 154« (5.30)




Fime 3.1 T coupting conseanc, & o0 o fnorion ot 0, che
esymptacic contonc, aed Ry, tha bag zadiva. T
Seteere 5 £ £ dovoln € = 01430, 0,124, 0.13435,

o 19475 and 0,198 easpoelvely
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Figses 3.2 The energy BsaV) a0 a Punction of C, tho ssyoporic
conatant, and &, the bap radlus




This s n resoeinble sgrasnant ¥tk the mrparientel valto of Gy = 19-5-
Intriqingdy, Hhe Golbergar-frelnen selation srpllad to Gy = 124
Bredscts @, = 1.25, uhich fa oven clossr to its mesrtmentel velvs. This
Fonult fa perticulerly setiatylag 1 view of tho fect thet thars acs oe fres
pacanstors 1n tha nodsl [0887al.

One should nobdce that in the above prodiction, tha pbysscel mleon nes
t, = 995.9 Mo, hoy bosn usad and 5ot tha soergy of tha bybrld ehirel soli-
Gon. Thia he» bean done for theeo prineipal raosas. Tho fUrst und st
Inportant L thet ons shodld then cuproduce the Geldborgor-Tronan *slation
for the case of sassloss plose, Secandly, sne nobea that the enersy of the
hybrid chirel solftan does not ropresent the tucioon mass slnos na pro-
Sochion bas beon verforsed, and in fact, 1t mut be regardd o5 an cverage
Buclson-delta soss (RI9T]. Thirdly, this encry La wxpested o bo 500 arge

bucouve of the iuclusion of spuriou cantrs of aess skcltution enerEY.

Raring to the valun of otber Shaocusbios prediotal mar o bifrsation
oot and i 1n Tblo 6.1, oma som veowabla overall agreousnt
With wpectimot, o amactod, U anorgy 13 et bigior Ui the
avroge niclooa sns T the sxtiate of & of ths b sracey, (wtz)
o0 aontee-uPe ws sttocis somirivute sprevissbely 10 Wt or b o inta
dhcropaney. T Lcasala redius 1o gl tro omll, bt th ostsalos of
D cnaction futer of (G/el) LML, Gocsesod 10 Chpter 4, violde

CHYE 0.5 1o chic It i Buten et S gt 1 o

Bapumas p ta bako on ita eporiuostel valua, ono Soon thnt its pradiotod
Value 12 9% too high. Sioce 4 hue foon rogurded 08  froe pursmator in tha
Sors mnor @5 6%, thia dtacropiney 1n pol comidored to ba evarly
taportant, The bug radius rorruspending Ko thia bifurcation polnt is B o
0.23 0. WMo ic very alutior to tho voluss wed in the origiml hiral ber
Lua9] s Joo tn nore rocent work dn chirul bngn (T9EE].




Tkl 5.1

The atatic nucleon properties for the prasent wedel {B57a,c] coaparad with

Hiotr oxportaental waluas

Sorerviis il i o
P s o
- 1008 s
, n )5
ENT on o

Ono showld wote that tha voluos above huve bosn bbainar by svereging over
the nintzus wod maximn an ofther side of the critical valw. The curves
For 0 wnd T ap @ function of the radiat varisbla ¢ ace proctioally Ldontical
aud ore diaplayed 1 figure 8,3 and 5,4 raspectively. The baryan dansity,
Which 1n portievlorly rolovont in this wedol, is Gisplayed io Pipes 5.8
od 5.5 Ono notes thot olthough it e contlnuos (by eotrustion), 1 o
not difformtisblo. Such resining dlacontivuitios inducod by the bug
Fadiun wili grove iagertant 1o the caleulation of the form factora.

5.5 Conparison vith sther modols
4o in tho caus of tho bybrid wedsl with Mons onky, tho basio aiffarences
Belwean o nodela 1o n tho

aastion of tho fres paramoturo. In the

proacnt work thaes feoss parsastors Hay bo chosc s B, 4

counting
constunt, O, the tsymptotla comobant of the pion Holj sr oquivalemtly
Sgopr U1 Don micloa coupling conatonti aid @ (1.

In tho present worl o Uoundury condiLion fuve bean eoforeod, masly welat

Votor current continatty sd baryon denalty continuity, elvon te
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Bigues 5.3 The product 4xn c?2%(x) of tha bacyon domalty 1n &
apaxieat sholl uith tho bog ratus Ry, for the point
(1) sloso to tho birureacton potot (sce Fpes 5.2)
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B3 = ¢ uin®s & (6.26)
) - | .
Itﬂn“

heraforo, s atated proviously, for any given sulus of G ad B tho tiods]
ia uniquely epootflad. Tn 1ine with sroviews wotk with plove anly (BB,
tho conditions apposr to ko not orly puelcolly Mewningful but to give

roasonable nuxoricel vessita,

1 oontrast, in Mo medel of Klobuear and Neown [X385] the baundary
‘condibion on tho baryon donatty hes boen reploced by the constratnt

vy =0 )
s conditian o tn Pask bean cbtatned fron a lagrangs donelly of tho for

L)

whoro 8, 15 tho avelsco dolte fonebin.  Wintairing tho ogeangion with
ettt o Fiold toen vielte ogmb (661, 5, Hweer, e
antorsen Uarvon domity onltmicy, i pgbdes @ ive ininiatien
orsoant ana selasta th wlnen In tho coordy setues (Pig. 6.2) which do
S U
coprousat goints 2L which wr(l) onullod paro, they cnld st b
bt by Loclscing o bag coorey of the fom LB, Pue thiu romam, and
s1von tha shisical sattwkion far buryen donstly esnbinity, Hho bounsey
contttan (526 bk bl boun sptiod I th prssont. k.

T dftblan, 4n the weuk of Kisbusar ond Brown [FIO8], 2 s beou FLitod to
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tlia oxpardumitsl & coupling comstant, In the prosont work thiz bas not boon
dano bocass, s hea bu orguol, Wi ceoga fleld reprosonts w meriliory
Tiold md set tia piyeloel wesor. e euh, 4 mrely ropresenta the
coaftictont of o weohilalng tare. s In tho atae of o%, th soofticlent of
tho foutth ondse orm i Ehe abdel with plens only, £ hum boon brooted aa o

#res poromotor,

Wlika tha pure Siyaton, seitioe of thess WAl sodle . g
forardty solated o o ot order sndal with plass oy, oves L W Lkt
5+ & b o v o, o slation o 20 o Syt

sty o ] e ateenste e,

o) = amre T fonptg e | - emC e

Lisorporaton tha wokladgs of both e boundary condltlons w(0) % 0 ane
660 © 0 CARMSL. A auch, sy o rdor sodel i, wight bo conmirotod
for the abrid moted fa Ln prineiplo espsstod to doond on, @ bo Biforant
fur, cuch wlie of Iy mml wi(R). Aemothcless, ona oo select the
cnofflolons of U st crdor form 83 rouly fo roprodas he osoda
otabilbiod sedol of Rabscsr wd Teom (S In tho proment verk,
Jomuane, ench 0 alvple csegasison 16 30t ot pircs, wELtko o berk of
Kishusa a5t 3rom, 3 Sho oo conataat Cond Sharstoce sust prchably o
1 onation of %, th bax cadian fox sy gvn s o€ <,




5 MomEe. PR TACTORS

T2 Uha preetou chuptora 1 hay buen shom that hybrtd nedsle produce £0od
resalts for U pusloon atatlc proporties, This 18 wob surpriafug, fiven
the god results Yor Lho Skyrws solol, sincs thesn besportiay ure Matoly
dotorulued by the plon fatl. At bigher valuee of o, the squara of the
fomanbun tronaforred, dnu expacta tho quark bag, Eiving tha mhart rangs
bshoviour, to viet o Lncanaiogly impoctent ols. Tndead ohe thn evpsets
o taprovensnt vor the reoulta for tho purs Skyran edol, sisply becauee
€ho auark core dnoorpocatan the dao of aepptotic fousdow, Tor thie rossen
Hho foom fustors for ybrid akiea] selitona sra onlevlutod hera for the

trat tina,

Outy thkes o fostars oo coloslotod fn e cheptor.  Thomo o the
tocacalar dhargo, the lovackoe motts wxd the axiel vostar o fostora,
Vb 810 no-zaea for tha quark 070 & o hodgsbeg sbate. Tha Faanans Tor
Mo ora teotold.  Fiestly, thalr true vales 0 & mwleos state uro
aapoctd b bo proportionad b bhole valuem dn Ve lodgobog atuto, Dorpite
tha £t thot tho commtont of proportionaltty dopons an tho projoctiun
achono waed, i ¥atia Ko%)/50) sboukd bo dndopondent. Tor sy form faskor

flaf) Socomlly, W prosust wek s centersd o e faprovemest, of Vo
odgoheg tade, rublor than tha desadls of projostion.

Nonotialoss, 1n Mo nekt asobion o brdal dizcssaton of projoction a
proseatad, Thara L 1n show thet ou om qwentlia tho rotations of the
hobrid chirul soltion (Pealf] fa Bho sow memor ta cno quniizos tho
rotationa of the puro Skycaton (MWD), I oo, however, thon Lekoa tho




LiNE B 5, tho romulbing Lsoveotor Sagiotles wonont 1y, and axlal voster
: coupling combumt 4y will tan bo alom to Giffr froa Wesa of tho LY 1
bog, with vesidy Liborsotiog plase by o fostor of 5. Thiy will then be 1
Atvousnod 5 gHs of the wrlt of Tokyo grove {INET,IKFTAE].

Nonstislons, for romsenn to ba givan, the optn snd daaspin projeotion nothed

o tho T b b b e @ e 0 secsnt vk, s o
. oo for g, g it T Sh s s wd Byron ta e
by st tctar o § fran the reposbio resale of Pamudr (a5} wd

Adkloa, Woppt el Witton (ANWER).

g In osotlons 8.2 the fors fustors uro formlly defined whils tho
onlealoblonsl dotalls for tho skyimion tnil and the quork core ro givon 1o <

] muotions 6.2 and 6.8 reapoctively, Nemsrionl romulta okudivg & compuriaon
LUk tho digole Fit aro prossatod tn doction G.6.
- 8.1 o prooetion of tho Jgbrhl chival seliten

‘the projeotion mathad of § Puimulor (PesG] for tho bybrid ehtrl soliion 1a 2
prodentad bolow, Lot ti botal hodyshog skato bo danotod by

& W g x oy s wn

il whora|b donotua tha quarl bug hudyshog ewl |1y tie bdgshg Baveaton,

. Then. b

R




but 10 nas soteher goad apln oor decoptn, If
10 = Iag x It &9

denaten tha atoto rotated form {b> Shrough Buler wnglos A, one can copstruct

3 sbake of goot spin end fousptn o
o = [ agmip . ©0

ahtore & denotea the spin end Savmpin auest nikbers and (&) oce Hhe weva
anctlons given explicttly 1n squstion (2.5},

oo on7 rateix elemrt of the Torm G5 | whece O ia & qark speretor
450 s ave projestad siates avolves  Factor |8, 8 SUA). It fa
(s Tuctor, ewirely poduced by the xterier plov fleM, Gat o
cosganeible for the differesco betows tho Teaul Yor tha chiral beg dn the
L4ut (5} = 0 nnd thows Tor the MY beg wodel.

Turning to the explicit cape of thn dsovector Ragnetic wament ans son Yorky
e

gl 187 | gy - et @

is tha expoctation vatse in e umprajected hedrohag atate

v, Siin,
e [‘ S gl TR, .




but > how mettiier good apta nor isosptn. 1
W s ag x [

donolee tie stata cotated Torn > through Bular anglas 4, one can consiruct.

st f 100 pin an el e
T roag i . -

Wiere @ danotos the spin sad tacepin qumitus mabera sad 4,(A) e5e the Ve
Sunctions given seeliotily n vavation (2.01).

han any satetn slanent of the form G, (5> whars 0 fa & sk specator
snd & and £ ace penlocted stetes davolves o factor YA, = AckA). Tb e
thia factor, autlrely sroducsd by the eterior plon fiold, thet ts
responsibln for the diffaconcs betueen the asult for th chirel bog 1o the
Lindt (k) = © ant thoso for 50 HEY bag el

Turning %o tho oipliclt smas of the Luveator magmatic eoeemt oo San verify
that

gl < 87 | o A 08
b 27t th cnpraation et th oo Ao tat

-

K

- g ]v‘. LT,




e st and Loapin  stoten o oo that
J rengimgw et = cale® P

AP ——
X
Hr? gl
In contenst th O b, for ki 64 D, viaten
e
L
Fm Ty
Doaiog ¢ b e enlsion

3l = gl

by o 50
o[, S,

s procaedisg us for Ui iaovector magetio moment, one colculate

=g Lb SR ) -

Gomaring this, in the 16Ri% (5, = O, with the rosult derived feow the HIT
tog wodst, onm obtatns




5
ae3 N gar
S

whara tho fuctor § aviase feom sstul vector coceant orssrtian.
1 both cete tanafocs ue see e sectod retive toer of &, vhch ta
& dirmst roault o8 the difForent projection sotheds ppiiod ko the hdgoeg
(Poathl.  #n wsch, tho samo corvoction facters shoukd ba oppliad to the
seson asd auack measor,
Thia peopeeition con b furthor aseported by the cacent week of tha Fokvn
oy (ISP, IRTR 1 wsich the geadection sothed sesd 13 $he Generator co-
ordinate Eothod (G, 16 § damkos the suantised picn Hold, ood 7 dta
camantcally configate wausabm, than the ploo hodgehos atate o given se &
aoborest 105 atata

Iy = oo, [ feapnor .
G0 ot vacaver the olasaical hodgshag Field wing tha colation

FomFote) = i -

Btaton of goud spin end fasaptn con bo semstruotad e

ok » [ st L, eI




e A A —
Ssonis smon. 5 oo thon colntat th il et ombnt gy, o
e o fotlovig omchaions, Fiatts, an By 0, ano doa ot resst
e e from o Sareion profstion, bt nsodly, 58 B, %y e dov0
socnar the comitn £t T b srction, Fortharace, et sl
o s for ent sht 9.5 f, b untor § doe ot 0o sach tem

the true aorrastion fostar.

Unfortunataly o cbtadn these resulis o spproxtmatioos hed to be

intewond (V7)o fica tsetows b oplscmt o the vecem b an
bianiion, i the smomd 1a s st of 3 the ohiral anl % o
b ot ntLL ttal ity 1 remcht, th ontor § i sosmed 50 o

prosent wock. Thts is cortainly Ubo most remsomable cholcs, given the

resulta of tho prosent oolculations.

Furthorwora, such corvection factors to ohiral bag medels nra not now
[Yon0]. Tts tscluston to ulse wssentiul Lo give sbeulboncously the corrast:
valus of § ad o romomble cstiste for Hhe soitton mwne M, lu ibe

ocigtnal dascription of the nuslaon a4 o puce Skymms soliton (R3],

6.2 Bofinition of the omoleon form Factare (1400, Leckl]
The cloobric ead ssgrotlo form fectorw aro defined K tama of the
alactroaagustic currant oparator betwom nucloon atator,  Fieatly, ove can
conmidor thn salokod groblon of tho llramgnetis ourroat 3,04} of 0 frve
Diras thoory for u uingle particle with tuitial asd finel wmants p ond gt
usd indtdal oud Hion) poluclantions o and p. Thon




<l o> = 7 HOP K g ) o
H@) = T,

Hhich can b axpondad g0

= [y § byl + e

o this 44 ollows that
el Fo e = Plo P (6.10)
“hich &8 tho abserd aiprassion for the Dirac singla particle curreat.

Hore gnorsily, the mecloon single-partiala eloctromagnotic currerk with
Anktinl and final ataton us bofors, Lu glvan by

@ SN Pt . e
Foon tocents covartanee o prodicta
SN (ot B33} = (4 YU et i) 6.18)

Wiora 4 So on orbiteary olasent of tho boreare grow, SO(3,1), Whtle feom
bormitiatty ons dorbvas




MHiprpte® = ooy .
Boulrlng uvartuies undoe parity trusatoructio yields

AP = GRFES |

¥ b= oo
whar o #ap,
Conbintng equuidove (8.16) bo (5.20), onw dbteln U nost yesacol form for

the cucrant o

“ o
Foore s = Feoyed ¢ ‘—*"% ST -‘i’%’—'ﬂ PN

@
shers 4, dasoten tho macloos xisn. Ons Gud i taa the DAra: ontien b0

o tha oubatitution

. #
P T e 2,

and wore mpasitically the sbntitution

Py (w4 1)

Thin then yialds tho pasivelent. fors

2 PR T S
Pl me) < P lrbyed g mgeh o rtePn
®n




oo 4, donotee Hho boseturred wanten g, = g - 5, owd & da the
[uei—

&=t
17 ono 2 poson oureant cunsarvacon, that da
0 @B, 0t @ A6i-wl, @t 8.28)
ol taglies that
ery, ) 9 0 o (et} =0,

e cbtains the flual forn so

o
Poteantm « Peind + Ly ninfe . om

Tt proves coovenlaut o inteodica U nucloon slectrie il mognatia fors

fastors

L (6.30)

Tisas iava boan avloctad 80 that the o + 0 LINLE of Ue chacgs forn fastor
ylalds tha shargo cnd thet of the mpiabic fora feofor yisids e sogotls
moseat.  Thua




Eoer, dmeo,
g an. FGo-1n.
orss of tho dhoua Lo aotore, (6.17) bossmes
Wy O pegp
oo [t o 308 0] g

e

are tho polorieatioes & ot # have beoh roplaced by tho apin csbm

sl g nd 3 omrepriate bo muctnan statos,

o caleutato the v satrix olemast one seven fo tho roit. froms wharo
BB n g =0 tnvhlek

Pl - e Frcging

g = o o Pu e

Conccutratng oot on Ui wrlsl vostor forw fookoro ons aes Hiat Shey v
dafinad by the et clomonln of the chacgnd currcht botwown & mostron
sinto o> i 6 proton xtai 1. Aguin, ouo outs to ronditiona (5.18)
0 (6,209, o oo cam ekt tho maut gonoral form (5.26) 56




oo + gl = Tt fot s ot G prsieng -
(6.38)

If, tn eddition, one assusos lsosple symatiy, that fo the moveros and
Sroten hva dention) wmenca, then g = 0. Pinully tharofore,

<ol 3 100 + ot « %o fa0® + g abatony - @an

For the aage of weslosa plom the axlel vestor cusrost bn coaerved, unl

e dortver

By Lowd s
EX2eS Wn'm 0.

56 ano son vl 1 tho Bt s otk tho povrelativisic it
<< 0, tam st st e o

<o} 3 100 + @I (5.38)

<l 3 (o « 1>

o
st - e g e
@

For tho mue of @ consorvad txll voskor chrcant Hho mocond ouproavion

bocoass

i s+l » gt .%«i) el . (e




ne

This coss 1200 Hio dafinitinu of bho tarw faoters, wd ot can tow procead
o enluinko thou far Lot tho Skyredon ol ang tho chiral qusrk by,

8.3 Tho molean form Tuckors for the Skyreios tall (STWSTY

lsro s calewlations ora husad on tha worl of Uroaten o a1 [YVETS for the
Jurs Biyraion, the princigal Giffaronce lyleg fn the fuck that he
exproantona will bo intogratod only cutsido the bog radtve Ry The

cnlotatiors daetiod kot ora soccct to Toatng i fa k- o tho

prasant work, tho qoma Bintte X, correoklons ara sgplisd fu th moaon wctor
o8 1n the querk seotor In portieular, tha cwprossions for tho welal fors
factor and Hie faovacter mugnetla Tam footors ara wiltlplisd by thy fastor

Tt this procodura g {nduot conatatent i demengtrated 10 section

W oo proceed ka duTio tha cporutots waadd 2o sevcly tho curronte fa the
Styrew modsl,  Startieg with 2 adabie Skrrmo seliten U, (), om wauns dta
1o dapandonss Lo bo gtven by

V) MO (e REDAT Y
betitoting tite tato the Lagrngtas, ove chtolra

Lo B Aty wan
oo 4, o L maas of the anliton, 4, 12 186 nossot of dnortla and tho dob

tndichtos Aifferantinidon ubth rompost o bise, Tho cumumicel momtatun of
tha mlitos s




w

2,
aky

(RSN tean

The obubioms ora to bo quistised a8 glvon 16 Chaptor 2, ond ano should
veooll tho defliition for the kplp aid Laoanin aporatore

2 dwd) 5o g rett)
f .3 Ei Rt
Todifog devighe -t ) = opet
LR R Y
Wiors B, 48 s D(3) rotation eatelx ghven by
By m g Err
Tha surrant cevriors 3H(O) ra thon o by cemerusted fram the apmratare
¥, b, 1y, ond &Y ko Duwe the corcaot ayamotrica vador rotitionss Asonpin

cronaformstions ond puslty bruncforsatiens,

he wost gonoral forma ave. then
ahvon s

i+ o2 it
3040y - gl 1B« e 1

L g
g g




fox the Laoapin currant,

0 = vy

R N

i Wi syttt

2oe tha bacyon curvant, wxd

s« b - qofr,

0 ¢ e Fadilag

e Pttt - st
for the mial current.
Tho watein Skonasts of Hhese curents e than to bo evalusted 13 the Dreit
fram (ons Apmcosts G, [BTT]) whors torma contalniog ev antlcomatator of

! vanteh, oy

izl =71 3 A5 D gty

w0 =« b 08 - 3 P gl




m

01>« 08 oy
A B0 P = - e b o g cogiobny
@t F 130 + s = 0

@l W + 1w = - a0 - PPield

D ¢ Pad] et - g g

Mhere the labelting #™ indicates the ttesral

2 =

J:«r e S (R

(.58

)

)

«a.59)

(5.60)

and the & signe rofar €o the proton and nevtres atutes respocoively.

Coogariog thosa expressions with the dofioitioe for tha desired form

ks, o0 htainn
B0« h Qe + G« Ll

o S = g 0 - s« D

e = - § P - Wity L + B
;
Foo s« e

w.en

(s.62)

(6.00)

5.61)




For the caso of % comserved oX1e1 VCTEF Surzont one By Fewrite

oyt = - 180 » §u505 .

The functions by by vy @ w, aro bo b deterained from tho schwl
expreasion for the currents in tha gouged Skyrma model with pioma onty
[STHAT]. . tha baryon dansity one dbtatns

2

e e Ly e
ol = -

from the taospin cureunt

[REREL NS [ e

ami Ceon tho aktal veotor surEent

O N e

P Y
RPN R TS

IF ona tutroduces e disorsionless varisbla of Dhaptor 4, 7 u tate/ey)y
then ohe my write, Lo lewdizg oeder tn N, the fora factors For fhe
Skytalon tol {n the Lybrid soliton ea
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8.4 Tha mucleon form foctors for tha qurk chirad bag
Hara tha osloslations ace bsod o tho fact thit the core, dncluding both
Tenos and vocum sworks, fores @ bedgetog atate. Tria point s sssential
in te deecription of tha rotations of the core, shich Anes a¢ o uhols, mud
thn any profection nchess.  Siaoe tho valenco dverke are siso in @ elgebes
State, ono alght well expeot he mcloon form factors to have the sows forn
o8 those calowlated fron the waleacs muarkas only, bob incorparating the
radins daneitios appropriate to the comoleto systen, e than farmo th
contrat 1dsa Uohind sny fuctiee diacusalon. Aeui, tha remults are glven o
tho Fratt. runo,




the Soascalor chargo forw foctor da, withoxt doubt, tho aisplest case oinos
It 10 dorivod rom tha saroth conpovent of tha baryon cucrsnt, o tha baryan
demity, Wiieh do o rotatiouml, sptn and eospts scalor, b such, 1t i
Ldentioad for tha bedehog ond tha sicloon, e o can weite

&
O <3 ot e

Introdscing the wrisbion ¥ = - and ) < wR (), e cbove

spreaion say be writton @
e o (: a5 SRR (.t}
he calculetion of the dncveoter agnatic forn foctor purallele thet Tar the

chirel beg, It the nucleon 15 tekon to comaist of theas valewos guocks
onky, thon the Gleatromsguetic current fo téve by

3
#e S oy
&

Tho wotri slosent of tha voctor ssaponent should thon b calealatod betueen
ouclacn atats in the Bealt froms vhore

QA R < Y2 ap - e ifbeleg a0 . e




I om comtructs stotes of gaod by wnd iaceple and performs this
caleulation, (T62) one cbiates

e eah = g%nn Jor st . s

eco 4 represmats o toovctse ponatic komnt oty for @ siogle
odstng velonco sk tote

51,
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Tont thts nust dndead bo ths case oan ba suwn by Lovkiog at the &+ O Linkt

of e fora factor nines

T P

T the valenco quark spinor 15 weltton aa

Lol tv2 0 12 0
Sy a2 D vE o o) ¢

thon o0 how the Panilier form (10HEZ]

dy e o [ i .

For e yumum Lierofors one axpecta (1]
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whors 41 1a o the vniom Lscuastor magnotlc rowet denesty. for sach

atato ano oun dofine
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The botal dawatey far tho vacuen should then be given by the tnrinit,

2
Com,d

g .

<o Setmue s

eed e, Joimie ]

Unfortinuzely, oa for the oun for the Laovector magnetic nesont, Wiy v fo
dlvergoat. Tt can, hawowr, be reowlised by baklog the conblsation
Chopendin 20, (W08E])

1 1o, S8

e

™ 0 - § o wi | e
P qﬂo[“" o - et e aw) e

"
w0

B+ - § ool
¢

Gamecing the cupraswion detdved Tor ¥o Javector mnotie aepent with that
o ¥ Pasquter [PocBS)} and ok ot al (WIBSI, om0 suos tho cxpacted ralative

5
suator ot §

o Wo contrilutions of fhc velonon (6,79 and vacuum (8.80) werks muet be
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added that feon the Siyruies tai. s la gives

t L5 ™ 1 P
¥ o e A, |3 ege" 2o Tuin’e +
& gt j:W,n)Muln eait

Lag udiiiBionter .

Horo ove ohule e e cospotien Tt af § oaled o th prviess
[ ————

Turning nov to the aele] vastor fac factor Ga®) In chirel bog sodels,
hich for oF <6 4, 4o ghuom by

i
ad ol < [ o, @

bt 0y s otk o s o L s 4} dovten tho

osial vaokor cucrest for the valuoe quarks given B

s
oS mvirhan,
&

Galoulating Tor stetes af good apin un tocopin conateuctod froe tho valenco

Auaria, ono dbtalua

atehy = =g )7 eblgtmaty o [ o anPiancen] , san

ond
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At tido stago aro ehoxld apply tho camsorention of the tobal exinl vestor

p——

oy « Qs+ iy

I I

R,n,(q': x realead + i = gt

ogeh + = B, 3 [ mgonnt) + simen it (050
i th o s svion s an0 aclodon the e cnteltion, £
e Lias . e Rmetton ot
[ ——
a3 1
ate) = F® Dy ageg = 3 FlPagrg (6.5
Teprosenting twice the querk meinl vootar carrond demsilty far bhe hedriehof

atato.  Bxplioltly calaulasleg tho form Fstor for tho valenco quarkn thon

given
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LX) =§;f“ i aer Ry ~ 2 Berger1 w.en)
Whioh 38 17 Tine with HIF bag Feault with woskly ntacsceing ploss [PastS).
It ia Lntoroubing b this atoge ta canelder the o -+ 0 it of tho qunek
coutelbution Lo the mxdal fotm footor. If oao compres 1t ity the
axpreamion given by V. Faoulor 1812, ana oetn seos Lo omectod pelutive

)
sactor of § .

To sbtain the comrespending donaily distribation for the vecuws ano writen
for asoh quark st

sbe g, (@)

Thep ono con sbuw, vodag the oXAUT voetor copsorvation for samlosw guurke,
it

[, Foo s {, LI

ceimie, 7l am

Tuts 10s% exprossion can thon be rolatel to ti derlvartva of the Cealulr

onsrey, e befero (4.21), Ona i cbtaise

J, o35




Ot should therefore ronormalize tha vacus densily &¥(r) in the suin woy e

% e st s,

2
y
™ (e

-
Cteam == 1T etmtnng

tutoa tha vacus axlal vostor ourrent denatty a%(r,0) should bo glven by
® 7 1 wa'ire.0),
B T
wer e e [ennr -3 el )

and the foon factar fros the vaowm Ls given by

.
g3

¥ s iy - 00

In totel Harstors, tha sl fora factor la givon oa the aum of thica
torms, oup From tha valesce uarke (6.7}, ano fron the vasuss (5.160) ad
eno trom the Shyrsion, Glen mdal vostor carkimsity J65.02) - (6.09), the
Siyraton conteibution to gl o

S = E3% (6 J:, @ JglPilrgs") 6 Grntade) +

et § 4§ maod @i
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Tho 6% 4 0 Unit of €07

. sy tho ot votac smtant g shaild i
ook b o oo s Wt ukaulved fem tho catatin bemior of i
pton fiold (4.60). Thia proves Lo ba tho case 1i ond only if the expresaion
6108 sachton i Sotor §. T host, th coretion Tuner § sepited 40
ho cunh estor stont b el 2180 n tho xoom sctor, O ales
tint th orrction Totor ausosid by Juhoen ant o COR) fo th ure
Sigmion 1 odend st o s cereotian Tstoe I ahrel oo,

6.6 Homorioal remdlta
Tk 1611 be sroeented far o difforent wodsla, numely bio madel diacunsed
1 Ghaptor 3 Incorparabing ploss orty md the oridionl wodol of Beom of o
(857408} 15 which 1, 1o Sxed. To botk consa, U pows and tho quarke sro
i o o kaeslens, i oms can Horetora oply comservatien of tho aklel

vectar cnvesnt,

o resulbing cucvos are show dn $guees 0.1 to €3, o trimgles ond
squaron demote the presont nodel with R 3 0025 fa md 0.4%5 fu
rospsabtwly. ik akora denobo the wdsl of Drows ot al (KRMEA] with
By = 0,025 1w,

For o purpaos of compiedaon WAt Ui exportuontal deta, th rasulta for
tho atanderd dipale f1t aro ludtcoterl by Mo solid clralss. Tho spasitia
£1t0 usod ave [vvEr]

Ay = § ohted » dudn ©5)

e - s - G @
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Tigs 5.0 Tolca cho madulun of the Sacacaler charge form
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ety = LB gty 110
i = el (©.110)

With B, = 0,6 Go¥ (tko pocanetartation for Ga%) to thet et by  Gelater
at al {QulT1]) acd

P
% '
0 s , @.un
A Gt
“hare Ny % 1,03 Ge¥ and g, 1n the expeciasnbelly messured valu for o
avisl vocter sopstet, Wat tu g, < 1.3,

It 30 alse Sotareating bo compore tha vevuits fo the pure Shyraion With
£+ 6 oY and gy = 1,31 (4% = 0.0050), Thoao curvem b indboated by opcn
civolen on tho figuwes. Ono wments the resclts for the hybrtd mdelu bo
Gtaplay moro bigher naaonitas conponanta. This indeed proves to be tha ca,
bt unfortusately, they appear ve dAficaction sintna (ot ebould note that
Ul andubua of the forn factor 18 boon olotted 0 cunh cole),  Suck winlen
bra st oxperiaentally chaecvod, ond olthoudh succe hova b prodicted
Ueoraticolly v o muslesn fom fuctors  {OZB4,INS07), tn w




Wodal 4o they vecur for ¢ 1.5 G’ In facst, the wovesent of the
Boatttons of thews ninims wEth i, tho whitrary bag Tedivs, wuggests that
thuy ota o artifuck of the sharpneas of thk buumdeey gandition and ot
Shynics) atfect, Toey meroly display the dlacontiuities induced ln the
Fuinl depesdazce of the variublea by the sharp beg boundary, see figures
4.7 and 44, llars ono sees the confiemation of tha Guppoaition that form
Foctors, which robs danaitiss, ore more seseitive to the dotaile of tha
modal thon the slatic proparties, which involva intograla over all spase.

Gorvasponding to the seponcaca of thase diffrectios minine, howevor, 13 &
eoduction In tha low soaortua csagonants of tha form factors {ron tha Skyvse
Sodl resulta. In uil thooa craes, this Provides bettor sgrausent with the

oxpactwantsl dipale 1t for o ¢ gaor®.

Thiao results suggedt that the dntroduction of quorka 1o dndead vald, but
441 one ahould soften the bug surfocs. K7 one voy crudely coneidacy tha
oFfict of o diffume wurface to be given a8 mn “wveraga’ over differcnt bag
Vodls, oma ol abtin overdll a very enavuraging piotuca. The ditfruction
minkoen diamprance, 30 the 3 sppeurs Sar bottar Yoan thet for tho pure
Sipeadun. 41though auch o arumant 1a corkeisly net cofroat, one hopas the
5 givon of Lonst n echemntic piobuca of the ramite of softesiny the bas.

e shave vomullp do ot sepume sccurabo amough, partlendarly In Lighh of
the aiffroction inime, to ke & meaalngfel otinetion Lotoas the modala.
In thio camo whora o pessna are draluded, tho resulta ora mot expected bo
ditar mach 40 ovorall bohaviour. lisre ton, one trodicia th sppaatance of
iftuction winiem, camed by dlacontinelties ot the bog surtace, osen
Glourly $n #15. 6.5 snd 5.8 or tho baryon dansity,




v APDOIX 64 TR CAWATION OF T WURIK EIREWS OF TN
o RIRCIAMAX CESENT OPEMATOR TR TR PUNE SEVIMION

Lot the initinl and flmel boryon statas be given s (B Lig.sp wd
193,40 Then the utrin elensota Fustor foto a somntus and decapn

e ploce,

(1) Womsstim fustor
Those factors all redoso £ the smtrix olesent of & fnction of the
cantra of nass perutor ¥ betisen tha stagus [B> ent [B>. e vave

fonction of [B is

A = oxetaF D . [CRY

A T metrdx clomnts sre thus Foucler boaseforss, ohich can be

rouritten o Pourdar-esasl dntagrals, ssing Ho relatian

o o) a5 £ s « s
4

1 sortioular,

- @eotip = [ fe gy (@D sh2)

o ¢~|r<x1u‘|w=-ﬁ+‘ e yetiar wh ®ha)
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7. oo s
1 dnedenth revie of possiilo wodels for the molecn hua bess Sresmatod,
2t i bowo shown Uit both chiral bog madols sod to Sigreien provide &
400 dogortption of icleoh sintie p.pertics. The Skyralon previdos
complote desaription of low-onargy blan theocy, nchutiog Mo chissl
Stoualy, 1t cumot, Bowevat, prodict ths segesranca of Dlorken ocaliog, 80
Saply doscrfbed in WM Loy medols. It thoreface mpoms matursl to
intratuce the tdon of o hibeid dhirel B0Mbon with & quark cora surroumded
by o Soeston tail, the ope bolng thet sech o vodel WIIL cintoln the
Thatoal sontant of both the Skyraton and the chired Sag.

Osptral in the alscusston of the Iybeid scliten 1o Lba baryon nibor. Thia
s b s f 6 undty, docopoebantly of tho bag cadiss [QW2], # traly
Fosarkale reslt, Tn Kb prasent work tho ahaviour of the baryan donatty
tma bocn {mestigutod I portioular, the cLumity of the SaTven deneity
5 tho bag surface hos boon exfurcod.

This consteatot 1a net only phyLCOIY Rewsingful but groatly orenass tho
Sradicbivn gver of the bybrid sodsl, Teo coses bmse boso presam Al horo
ho firat ia tho modal fnvoluing plose ouly, foro the mxdal Yoslor conpling
Consiont g 16 now givon 0 » amsoth funstion of R, The agracennt with thy
lu predtotal from the Grldbergor-frsisen colition g 2 LR o
pactiedlorly snooucapiag  Good rosilts are olse Gbtsinod for tho other

atatic proportien,

Noro pramtsing is the second cama WIGKS bath plons and w2 Scrons Buve
bans dnoorporatnd, Taro o contlnutty condition broduens o bifurcation
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dlogran for the oneray on @ function of g W the bag rediee B
Altough auct & diagron may woLl prove to ba an artifuct of We Kedal, 1t
can bo vood, fp the context of tha rodal, o wiks b procies md wriawe
prediobion 9t gy tmely Gy = 18, Ageln, ta agreoumt o tho othar
s40kc propertioe with thelr exarisertal values 1e purfactly scoeptable, 4
vasbe of potnka ahould houever Bo considared.

Firetly, tho srorgios prodictod shoutd in priacipla ba corrocted for seatre

of moay offosts n the chiral brg, Since auch corractions should Lo within

the ercor bars, and ¢n the absoacs of smy reliahle estimates, thay cm ond

beve boon tgloctod in tha present work.

Socondiy, the appsarunco of Ehe shosp bog bousiory proves problematio.
ndasd, enforcing boryon density continubty at tho hog surface o bo vioed
B8 sditionel monss o Tedus aenaibivity fo its particulsr pesitisn.
Tula probim (s mant notiaesbla 1n the caloulation of tha form factore.
Usfortumately, ony ettamt to wuftes the surfece would fovelve complotoly
Fourking tho madel.  Fortunmtoly, doiphte the ovisterce of the sharp
ourtacs, ono atill cbiatna good predictions for tho stubde proparties mid
e gomeral boluplosr of the for Caotors, A such, the vedol proves

wantul, oven 4 pat entiroly conststent.

Tirdts, furtor etostcation o snied o th fotes § avnring. 4a e
el fare usto e et the Seoontos wanette form fostor N,
S tctor, or ean sistle . vt 6 comntlat, etk n s e
Soruton ad In tho prosen b chira seldisn, b e » contitic
Tor sl fos B, rospstloty. T, s o Foto ko i th 8t
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By o+ (901,) 0 ocguon strongdy In fuvour of it6 wo. Tto
Uho prasent work Loads o msaningls] reauite for both the wodols consLdored.

ptdon 10

Inwtly, dut sont Laportuntly, ove ehosld rata Hat it o poosible ta add on
aliitionn) torm to the dafinitiva of the becyon denasty. Thia wey Hrat
sotad for s pure Skyraion with dioma o opoga sasons by Adkina ard Begpt
[440].  In thia ouse tho tern tohes tho fore

Wl Lat]

Sndr cacaln semeptions 15 16 thia tare hat @ivae e b tho soemstioo
o ot 5 ko the Seocales radan o
)

o puro Skyraiea. ha cxpeated,

ibn contribution to th boryon msber for the uFa Skyenton 16 zoro. In tho
hpbedd wodel Ll ta not noceasarily the oads. Tho addltters] contribubten
ey bo given axplicitty o5

w5 o

In general, this Il bo navwsors, wilena, 5 12 Yho werk of Klobucar and
Beom (0861, Gna ixposes the bauedary oenditln o1(R) 7 0. Tula
conabentat i oot inorcames the total aeocgy of the nyatem, since the

noczy MiniRa G mot corcemond to wi(,)

Furthors, te
introduotion of awh 6 tern cubomatloclly tworsmsata e lzo of Hhe
‘oramtor wico. aspita Lt Inportanca Tor tho Susscolar radtis, ova wisht
412 chanas Lo onit such 4 bors L b tntocast of oluglictiy, om haa boma

doas in tho Dreannt. work.




Thds cedorian Tinds furthor support whion coe conotders the case of oaslosw

Dions anly, flors o con aomstruot an Siplagoun Yorn, wseumed €0 bs glvon

oy cltetancion of thu » naais, of e torw
o o) s as

wisars 3 1o the buryos ucront. Tt toe will contribute s tare ta tire buryon

o, now ghvan by

oo £ g (8«

» g = 4

Aguin, this borm 12 sot avocssorily sers, and ageln, At sk n goseral be
attted fran tha iykerd modals wAth pione ewiy.

Tisving oxslaced the two bag wotola weopeasd, focusing on tha opprolustions
3t iz mperobeiute fo sk

end sasmpeions tlak lave Boon incorparated,
whatlion Unkradsetog a hyborid mudol hus idead provided meve informasion.

Ono chaaryos busediutely Bl g, mnd g,y oro e proficted,  Tho nast
sottcobla ditfaronces do noks hoaver, Lio 11 the atatdc sroporlice but dn
tho botovtour of 448wl fora factory (et Bawr boes solaulatul 1 tho
hebeid usdal for te firl U, Agort fron Lhe sppouranss of unghyelcal
dlftrustlos uision, oo aow hers bettor serall ogreownt Wit the
aopartmntud pele f1t, prblailarly # ono wero to Yevorage ovr Roveral
Uitfovent: bag codil. Thoy provida o for dora sbelngent teot of my wodol
Gdan 4o tho atstlc proportice.  Aa much, thr mtrocaot sebiovad, Willo not




overvhalatng, certalnly encourages tie lntroduction of quarks inte the

ol

To sumery, to s hybedd chirsl aolitos modola have bocn proposed 1n which
T

e continuity of the boryon danaity Ia tha pertinent new Festure.

nebles ono to prafict g0, for the mrdal vith plony only and £y, Tor the

model slea Lnaocporabing ouega xescra.  Agvscaent vith the aworinsot for
these and other aketio properties da gred. To test the models furthor tha
Lacscalar charse, leovector natnetic ¢ .cul veotor forn faciors biva baan
eoloulatod. The roaults hero provie swerotl beltor agremert with tho
arparimantal disoln tita, supposting the 1des of o lybrid sodal, sibsit with
4 softencd mutace to remove the sapesruncs of waehyaical diffcaction

Hinine.
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