CBepxy3kne AnbapmoHbl

J1.B. dunbkos
@ HYK/10H

D&% NN I'~10—100 MaB

6-KBapPKOBOE COCTOAHME
(anbapnoH)

6-KBapKOBbIE COCTOSIHUA, pacnaj KOTOpPbIX Ha [Ba HYK/1I0Ha 3arpeLLleH
npuHUMnom rNaynn.

M<2mN+m7t > D—- 7Y + NN
7+ d
_ I'~3B
* lUnpokme AnbapuoHsl : I'~10 _ 100 Ma3B
* Y3kne gnbapuoHbi : '-1__ 10 MaB
* CBepxy3kne gnbapuoHsbl : I'<< 1 keV
CI™SP=




1. TlocTtpoeHne agekBaTtHon KX moaenw.

2. AcTpodim3suka: 3BO/OLMS KOMNAKTHbIX 3BE3/.

3. KBapk-rnwoHHaa njaasma: cneundunyeckme CUrHasibi
obpa3oBauns KI'TT ¢ 60nbLIoN 6apUOHHON MSIOTHOCTHHO.

4. HApepHaa cpusuka: obpazoBaHne ANGAPUOHHbLIX S0EP;
06nacTb CTabU/IbHOCTN HEMTPOHHO-N3OLITOUYHBLIX AAep.




_p+d—)P+X

L.V. Fil'kov, V.L. Kashevarov, E.S. Konobeevski et al., Phys.Rev. C61, 044004
(20000); Eur.Phys.J. A12, 369 (2001)

MockoBckas Mme3oHHas pabpuka NAN.

T,=305M3B 1. D = Y NN
2. Koppensayuu

p - P
dl_l_ .<2 p (d) py+d = P+ X,
D X p,+d — p,+dX,

D — YNN 9p= P, /P, ~ HECKO/NbLKO rPaslycoB
D — vyd sin@, < M p ™ /(m p,) = Heckonbko rpasycos

D — NN A9p=50°
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pd - ppX pd - pdX,

Research Center for Nuclear Physics (Japan)
H. Kuboki et al. Phys. Rev. C 74, 025203 (2006)

1. HNKakmne pe3oHaHCHbIe CTPYKTYpPbI B CNeKTpax
HegocTatowmx Macc pX 1 dX; He ObIN HAONOAEHDI.

2. Hukakne pe3oHaHCHble CTPYKTYpPbl B MACCOBbIX
cnekTpax X He Oblin HabnwaeHbl. (3To HaxoanTCs B
NPOTUBOpPEUNN C pesynstatamn paboThl

B. Tatischeff et al. (Phys. Rev. Lett. 79, 601 (1997))

NAW:  mnHTeHcuBHOCTL nyyka 0.1 nA
RCNP: nHTeHcMBHOCTbL nyuka (15 — 20) nA



MOWVICK CBEPXY3K/X LLECTV-KBAPKOBbLIX COCTOAHUI
B PEAKLI,I/II/I vd -y NN

y(K,) n(CI) /_(LL\
d(p,) D(n)

(c)

g1 v
Uagsrp,1-0 = M\/ﬁ@w/G‘“ .
g v o
Vasrpai+y = ﬁﬁeﬂy)\(,«@“ G
rmed® =rw —wr yPuYy TV Py WY 4-BEKTOpPbI

w Qwov wy
noaApmnusadnin p,m6apV|0Ha l/I |El,el/ITpOHa COOTBETCTBEHHO

n& — 0.7 x 1073, n& — 1.5 x 1073.
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Y(k) +d — 7(q) + D(p)
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A.Cichocki, PhD (2003)
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Y+d—>a"+D — 7" +ynn

B. Norum et al. (LEGS, BNL)
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POoH

vy+d— 7° 4+ 7" +n+ n,
vy+d—> 7 +7 +p+p,
vy+d — 7° +7° +p +n.

V >500 MaB, M<2m +m_
y+d—>7m+v+N+N

. Tn < 100 MboB.
. TN — f(V, EW, Qﬁ), ATN < 30M»HB.
. Afn < 3°

. 3aKOHbI COXpPaHEHUS.

0

. Xopoiitas pekoHCTpYKIus 7w -me3oHa (~ 90%).

S Otk W -

. Y 3K MUK B 3HEPreTu4YeCckOM CIHEKTpPe KOHEUYHBIX (o-
TOHOB.

7. ®POoH pacmpenesieH Mo BceMy CIeKTpy Mmacc. DddekT
oaeT BKJIAHN B y3KomM obOJsiacTu OKoJio macchkl CY /1.



M |7d—7"D(A,1)|[vd—7 D(1,1)|~vd— 7°D(1,1")
(M»>B)
BBIXObI oM BbBIXO1bI OM BbIXOObI OM
1904 150 4.0 1910 4.0 560 3.8
1926 190 4.6 2160 4.6 590 4.4
1942 200 5.7 2162 5.5 590 5.6
1980 240 6.9 2100 7.0 530 6.9

Taommma 1: OQ2xkmmaemble BbIXOnbl CY Il um paspelrieHue I10
macce (op (M»aB))

e DHeprus HaJIeTaloIllero nmy4Jyka 3jekKTpoHoB: 850 M»B.

e DHeprus MeYeHBIX (POTOHOB: 300 — 800 M»B.
e lHTEHCUBHOCTh MeYeHBIX (DOTOHOB: 6 x 10° 1/cexk.
e OPPEKTUBHOCTD MCUCHUS: 50%.
e MuiIrieHn: 5 cMm LDs.

Bpemsa obayuenus: 500 yacoB
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GEANT cumynaums yp n yn cnektpos Macc; (a) — 6e3 BmaHns
NEeTeKTopOoB.
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yd-n®+vypn MAMI (Preliminary)
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3ak/iyeHune

1. 3kcnepumeHTsbl, npoBeaeHHble B UAW, Ha LEGS (BNL),
N npenBapuTenbHble AaHHble, nofydeHHble Ha MAMI
(MawnHc, epmaHunst), cBUOETENLCTBYIOT O BO3MOXHOCTU
CYLLECTBOBAHNS CBEPXY3KUX LLUECTUKBAPKOBbLIX COCTOSA-
HUN.

2. [Ons 6bornee ybeamTtenbHOro AgokasaTeribCTBa COCYLUECT-
BoBaHusa CY[Ll n nccnegoBaHusa nx CBOUCTB NlaHUPYETCH
NpoBeAeHMNE IKCNEPUMEHTOB MO N3YHEHUIO peaKkLmn

yvtd - @+X - @ + yNN Ha mukpotpoHe MAMI
(ManHL).
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A. Cichocki, PhD (2003)

y+d - ﬂ;';+(nn)* > n+n+vy'

B. Norum et al. (LEGS)
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Conclusion

1. A search for narrow six-quark states in the reactions
vd = 7*ynn, vd = 7~ ypp, and vd — 7’ypn at MAMI-C
is proposed.

2. The masses of the SNDs will be reconstructed by a mea-
surement of the pion, the photon, and two nucleon.

3. Using of the deuteron target allows avoiding uncertain-
ties taken place in the experiment at INR.

4. Using of Crystal Ball spectrometer, TAPS, and MWPC
allows one to detect v, 7, p and n with good accuracy
and suppress essentially the background.



5. This experiment gives possibility to observe the SNDs
in the mass region from 1880 up to 2000 MeV with good
enough precision.

6. A comparison of the results obtained for the reactions

under study will allow the quantum numbers of the
SNDs (T, J¥) to be determined.

7. Study of the yp and yn mass spectra will give an ad-
ditional information about the nature of the observed
dibaryon states and a possibility of existence of exotic
baryons with small masses.

8. A beam of linearly polarized photons can teach more
about the nature of SNDs.
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The angular and energy distributions for the nucleon from the
decay of the SND with M=1904 MeV
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1. P.J.G. Mulders etal. (1980)
MIT bag model: D(T=0; JP=0", 17, 27: M=2110 MeV),
D(1;1 ; M=2200 MeV)

M>2mN+m D - 7T NN
T

2. V.B. Kopeliovich (1993)
Chiral soliton model: D(T=1; J” = 1% M =1940 MeV),
D(0; 2%; M =1990 MeV)

3. T. Krupnovniskas etal. (2001)
Canonically quantized biskyrmion model:

M<2m,. ., +m
N T

one dibaryon with J=T=0,
two dibaryons with J=T=1



The Two Arm Mass Spectrometer (TAMS). S, S, S,, and S, are start

detectors; F, F,, F,, and F, are stop AE detectors; D,is a BGO
detector;

P— P~ 1 ey o 11 1 " — 1



Crystal Ball spectrometer and TAPS




The energy (a,c,e) and angular (b,d,f) distributions of the nucleons from the
decays of the SNDs with different masses: (a,b) — M=1900 MeV, (c,d) —
M=1950 MeV, (e,f) — M=2000 MeV.
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The energy (a,c,e) and angular (b,d,f) distributions of the photons from the
decays of the SND with the different masses: (a,b) — M=1900 MeV, (c,d)—
M=1950 MeV, (e,f) — M=2000 MeV.
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pp - yd', - ppyy

A.S. Khrykin et al. Phys. Rev. C 64, 034002 (2001)

Tp: 216 MeV, EyZ 10 MeV, GY =90"
e M=1956 MeV  T=2

e Uppsala pp-bramsstralung data
(H. Calen, et al., Phys. Lett. B427, 248 (1998)):

upper limit ~ 10 nb.

However, they considered isotropic in cms
distributions of protons from the dibaryon
decay.
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D(T=1,J° =1") production in the reaction yd —x' D
(d) - M=1900 MeV. (c) - M=1942 MeV., (d) - M=2000 MeV
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D(T=1,JP=1%) production in the reaction yd —=’D
(b) — M=1904 MeV, (c)— M=1942 MeV, (d)— M=2000 MeV
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D(T=1,JP=1") production in the process yd - n°D
(b) — M=1904 MeV, (c)— M=1942 MeV, (d)— M=2000 MeV
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GEANT simulation of yp mass spectra.
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