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Ôèçè÷åñêàÿ ïðîãðàììà ýêñïåðèìåíòà

NIS.

1. Èññëåäîâàíèå ðîäæåíèÿ Θ+ â pp ñòîëêíîâåíèÿõ âáëèçè
ïîðîãà ðîæäåíèÿ. â ðåàêöèÿõ

pp → Θ+K− + p + π+, Θ+ → nK+

pp → Θ+K− + p + π+, Θ+ → pK0

2. Ïîèñê ýôôåêòîâ ñêðûòîé ïîëÿðèçîâàííîé ñòðàííîñòè â
íóêëîíå â ðåàêöèÿõ ðîæäåíèÿ φ è ω ìåçîíîâ â pp è pn
ñòîëêíîâåíèÿõ âáëèçè ïîðîãà (ýíåðãèÿ âîçáóæäåíèÿ íàä

ïîðîãîì ε ∼ 30− 100)
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15 ßíâàðÿ 2003 ãîäà. LEPS (Spring8) hep-ex/0301030
γn → K+K−n

M = 1.54± 0.01GeV/c2 Γ < 25MeV/c2
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12 Ìàÿ 2003 ãîäà. DIANA (ITEP) hep-ex/0304040
K+Xe → K0pXe′

M = 1539± 2MeV/c2 Γ ≤ 9MeV/c2
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Êâàðêîâûé ñîñòàâ Θ+ (S = +1, B = +1)
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Ïî÷åìó îæèäàëàñü áîëüøàÿ øèðèíà?

1) Äîëæåí ëåãêî ðàñïàäàòüñÿ íà áàðèîí + ìåçîí

(qqq)col.sing =
1√
6
(RGB−RBG + BRG−BGR + GBR−GRB)

(qq̄)col.sing =
1√
3
(RR̄ + BB̄ + GḠ)

2) ìîäåëè ìåøêîâ ïðåäñêàçûâàþò øèðèíó ïîðÿäêà ñîòåí ÌýÂ.
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Çàãàäêè Θ+ â êâàðêîâîé ìîäåëè

1. Óçêàÿ øèðèíà

2. Ïî÷åìó íå íàáëþäàëñÿ ðàíåå?

3. ×àñòèöà èëè ×òî?
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Ïî÷åìó íå íàáëþäàëñÿ ðàíüøå?

K+n → Θ+ → K+n
Ptresh ' 442ÌýÂ/c2
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Àíòèäåêóïëåò áàðèîíîâ ïðåäñêàçàíûé Äìèòðèåì Äüÿêîíîâûì, Âèêòîðîì
Ïåòðîâûì, è Ìàêñèìîì Ïîëÿêîâûì. Z.Phys A 352, (1997) pp.305-314
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On Vortex Atoms by Lord Kelvin (Sir William Tomson)

Proceedings of the Royal Society of Edinburgh,

Vol. VI, 1867, pp. 94-105;
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Cóììà ñïåêòðîâ èíâàðèàíòûõ ìàññ Ξ−π−, Ξ−π−, Ξ̄+π−, Ξ̄+π+.
Çàêðàøåííàÿ îáëàñü ôîí. NA49 (hep-ex/0310014)

M = 1862± 2MeV/c2 Γ < 18MeV/c2

Âåðîÿòíûé êâàðêîâûé ñîñòàâ (dsdsū)
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CLAS hep-ex/0307018
γd → K+K−pn

M = 1542± 5ÌýÂ/c2 Γ = 21ÌýÂ
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SVD-2 (Ïðîòâèíî) hep-ex/0401024
pA → pK0

s + X
M = 1526± 3(stat.)± 3(syst.)MeV/c2 Γ < 24MeV/c2
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neutrino hep-ex/0309042
M = 1533± 5ÌýÂ/c2 Γ ≤ 20ÌýÂ
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)
2

 Mass                (MeV/c+Θ
1510 1520 1530 1540 1550 1560 1570

Xe BC

ITEP (neutrino)

HERMES

SVD 2

COSY - TOF

LHE propan BC

ZEUS

SPring - 8

SAPHIR

LHE HBC

CLAS (p)

CLAS (d)

 Masses+Θ

Ýêñïåðèìåíòû íàáëþäàþùèå Θ+ è íàáëþäàåìûå ìàññû
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Äàííûå ñ âîäîðîäíîé ïóçûðüêîâîé êàìåðû. ËÂÝ ÎÈßÈ.
pn → pnK+K−
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H1 Collaboration hep-ex/0403017
M = 3099± 3(stat)± 5(syst)ÌýÂ/c2 Γ = 12± 3(stat)ÌýÂ

uuddc̄
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À çäåñü áóäåò îáçîð òåð. ðàáîò.
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Ñïåêòð ýêçîòè÷åñêèõ áàðèîíîâ ïîëó÷åíûé ôèòèðîâàíèåì ìàññ Θ+ è Ξ−−. Ñëåâà
àíòèäåêóïëåò, ñïðàâà 27ïëåò. (Äæ.Ýëëèñ Ì.Êàðëèíåð Ì.Ïðàñðóëîâè÷ hep-ph/0401127)
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)
2

 Mass                (MeV/c+Θ
1510 1520 1530 1540 1550 1560 1570

Xe BC

ITEP (neutrino)

HERMES

SVD 2

COSY - TOF

LHE propan BC

ZEUS

SPring - 8

SAPHIR

LHE HBC

CLAS (p)

CLAS (d)

s
0

pK

+nK

 Masses+Θ

Ðàçíàÿ ìàññà äëÿ ðàçëè÷íûõ ìîä ðàñïàäà Θ+

MpK0
s

= 1530± 1ÌýÂ/ñ2 MnK+ = 1542± 2ÌýÂ/ñ2
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Çàãàäêè ïåðòàêâàðêà

1. Êâàðêè èëè Ñîëèòîíû

2. Ñóùåñòâóåò èëè ìóñîð?

3. Ñïèí è ÷åòíîñòü

4. ïî÷åìó ðàçíûå ìàññû

5. äâà ïèêà CLAS

6. ïî÷åìó íå âñå âèäÿò?
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Whatever the explanation of this first exotic turns out

to be it's very exciting. It looks like the beginnning of

a whole new hadron spectroscopy. That could become a

key testing-ground for rival quark and skyrmion views of

baryon structure.

Jonh Ellis, Physics Today (2003) v.56, issue 9, p.19

Êàêîå áû íè áûëî îáúÿñíåíèå ýòîé ýêçîòèêè, ýòî î÷åíü

èíòåðåñíî. Âñå ýòî âûãëÿäèò êàê íà÷àëî íîâîé ýðû

â àäðîííîé ñïåêòðîñêîïèè. È ìîæåò áûòü ïîëèãîíîì

äëÿ ñðàâíåíèÿ êâàðêîâîé è Ñêèðìèîííîé ìîäåëåé

ñòðóêòóðû áàðèîíîâ.
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R =
σ(A + B → φX)

σ(A + B → ωX)
= 4.2 · 10−3
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Ñå÷åíèÿ ðîæäåíèÿ φ è ω ìåçîíîâ â pp ñòîëêíîâåíèÿõ

R =
σ(p + p → ppφ)

σ(p + p → ppω)
= ?
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Ñõåìà óñòàíîâêè NIS.
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Íóêëîòðîí
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Sci-Fi vertex detector
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Ìèøåíü
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Ìàãíèò
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Ïðîïîðöèîíàëüíûå êàìåðû
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Mini Drift Chambers
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Resistive Plate Counters
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Âîññòàíîâëåíèå ñîáûòèÿ:

1. òðàññèðîâêà òðåêîâ ñ êàìåð ÷åðåç ìàãíèòíîå ïîëå äî

ìèøåíè äëÿ îïðåäåëåíèÿ èìïóëñà

2. ïî âðåìåíè ïðîëåòà (ïîëó÷àåìîãî c RPC) è ðàññòîÿíèþ

ïðîëåòà (âû÷èñëÿåìîìó ñ äàííûõ îò êàìåð) îïðåäåëÿåòüñÿ

ñêîðîñòü ÷àñòèöû.

3. èç ñêîðîñòè è èìïóëüñà îïðåäåëÿåòüñÿ ìàññà.

4. ïî óãëó îòêëîíåíèÿ â ìàãíèòíîì ïîëå îïðåäåëÿåòüñÿ çàðÿä.
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Àêöåïòàíñ è âðåìÿ íàáîðà ñòàòèñòèêè.
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×òî òàêîå ýêñïåðèìåíò NIS:

1. Ïîèñê è èçó÷åíèå ýêçîòè÷åñêèõ áàðèîíîâ

2. Ïîèñê ýôåêòîâ ñêðûòîé ïîëÿðèçîâàííîé ñòðàííîñòè

3. Ñóïåð óñòàíîâêà


