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WHY STUDY THE NTK SYSTEM?

@ A PEAKIN THE K'n INVARIANT MASS IN THE Ae 0 e K*K™n REACTION
AT THE SPRING8/OSAKA PENTAQUARK

@ CHIRAL LAGRANGIANS: K*N INTERACTION IS REPULSIVE.

|

TKN

B SOME INVESTIGATIONS HAVE ALREADY BEEN DONE AND THE
RESULTS DO NOT LOOK PROMISING!:2

' P. BiIcubDO, G. M. M. MARQUES, PHYS. REV. D 69 011503 (2004).
2 FELIPE J. LLANES-ESTRADA, E. OSET, V. MATEU, PHYS. REV. C 69 055203 (2004).



THE MODEL

® WE SOLVE THE FADDEEV EQUATIONS
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t' IS THE TWO BODY t-MATRIX |::> o= i1 V§t

(o g” IS THE THREE-BODY GREEN FUNCTION.
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14 F J. LLANES-ESTRADA, E. OSET AND V. MATEU, PHYS. REV. C 69, 055203 (2004).
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t' IS THE TWO BODY t-MATRIX |::> o= i1 V§t
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2 (YK IS THE LOOP FUNCTION FOR DIAGRAMS INVOLVING

THREE t MATRICES.
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THE NTK SYSTEM

WE TAKE AS COUPLED cHANNELS prm K, nm’ KT . pr~ K+ no T K° .

CHARGE O: K+Z_, KOZO,KOA,W_p, Won,nn

TN e

cHARGE +1: Kt3° K%+ KTA 7%, 7% n,np

71—[(,::> CHARGE O: 71~ KT 7K"Y

CHARGE +1: 7T KY 7K™

CHARGE O: KOTL

CHARGE +1: K0p7 K"—n

CHARGE +2: K+p

KN =>>



REYIOUS THREE-BODY SYSTEMS STUDIEE

B KN, mnX, mwA, 3, mnA, 7 K=



REYIOUS THREE-BODY SYSTEMS STUDIEE

FOUR ), AND TWO

KN, mr3, mrA, 72, mnA, T KE s> A states with Jr=1/2-

IN THE ENERGY REGION
1500-1800 MEV.

' (PDG) PEAK POSITION T
Mev) e ey
ISOSPIN = 1
2.(1560) 10-100 1590 70
RIEE20) 10-100 1630 39
2.(1660) 40-200 1656 30
DA 770) 60-100 1790 24
ISOSPIN = O
A (1600) 50-250 1568,1700 60, 136
A(1810) 50-250 1740 20




REYIOUS THREE-BODY SYSTEMS STUDIEE

FOUR ), AND TWO

i3 W[_(N, 7T7TZ,7T7TA,7T77277T77A,7TK.:. ,—:> A sTaTES WiTH JP=1/2¢

IN THE ENERGY REGION
1500-1800 MEV.

@ 7N, 7KX, 7KA, N, KKN



REYIOUS THREE-BODY SYSTEMS STUDIEE

TKN, 73, 7oA, X, 7nA, t K= = A

N, tK¥, 71 KA, mnN, KKN

FOUR ), AND TWO

STATES WITH JP=1/2%

IN THE ENERGY REGION
1500-1800 MEV.

I (PDG) PEAK POSITION r
(TH]S WORK) (THIS WORK)
(MeV) (MEV) (MEV)
N*(1710) 50-250 1704 SIS
N*(2100) 50-360 2080 54
N*(1920) ? 1924 20
A(1910) 190-270 2126 42

PREDICTED IN
PHYS.REV.C78,035203
(2008)



REYIOUS THREE-BODY SYSTEMS STUDIEE

FOUR ), AND TWO

i3 W[_(N, 7T7T2,7T7TA,7T772,7T77A,7TK:. ,—:> A sTaTES WiTH JP=1/2¢

@ 7N, 7KX, 7KA, N, KKN -

B KK, ormr == X(2175)

IN THE ENERGY REGION
1500-1800 MEV.

N*(1710), N*(2100),

N*(1920), A(1910).
NO SIGNAL FOR ROPER

AND A(1750).



RESULTS NTK SYSTEM

® WE DO NOT FIND ANY PEAK AROUND 1520 MEV.

@ BUMP AROUND 1720 MEV FOR TOTAL ISOSPIN ZERO WITH
PION-KAON PAIR IN ISOSPIN 1/2.

T [ (x 107"% MeV®)

@8 A BUMP IN THIS ENERGY REGION ALSO IN THE TIME DELAY ANALYSIS
OF KN DATA BY N. G. KELKAR ET. AL. JPG 29, 1001 (2003).



SUMMARY AND FUTURE PLANS

B A BROAD BUMP IS OBTAINED IN THE STUDY OF THE WKN SYSTEM AROUND 1700 MEV.

8 WE HAVE OBTAINED FOUR X’S AND TWO A’S RESONANCES IN THE 7TKN, WHICH CORRESPOND
TO ALL THE 1/2*X AND A STATES IN THE ENERGY REGION 1500-1870.

® WE OBSERVED THE N*(1710), N*(2100), A(1910) IN THE TN SYSTEM AND COUPLED
CHANNELS AND A POSSIBLE N*(1910) wiTH JP=1/2* IN THE K K N SYSTEM .

® WE HAVE STUDIED THE THREE-MESON SYSTEMS, ¢[([(7 ¢7T7T , WHERE WE GOT THE RESONANCE
X(2175) .

® IN THE J/@DKK, J/¢7T7T SYSTEMS WE OBTAIN THE Y(4260).

@ STUDY OF THE SYSTEMS W77, PTTTT, K*TrK, etC. , To GET THE LOW-LYING VECTOR
RESONANCES AS wW(1420), w(1650),ETC.

AND MANY MORE!!



