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Óñêîðèòåëüíûé êîìïëåêñ ÂÝÏÏ-4ÌÏåðèìåòð � 366 ìÝíåðãèÿ ïó÷êà � 1 ÷ 6�ýÂÊîëè÷åñòâî ñãóñòêîâ �
2 × 2Äëÿ E ∼ 1.5�ýÂÒîê â ïó÷êå � 1.5ìÀÑâåòèìîñòü �

2 · 1030 ñì2 
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Èçìåðåíèå ýíåðãèè ìåòîäîì ðåçîíàíñíîé äåïîëÿðèçàöèè:òî÷íîñòü � (5 ÷ 15) × 10−6 (10 ÷ 30 êýÂ)
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Ìåòîä èçìåðåíèÿ
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Èñïîëüçóåòñÿ ïðîöåññ e+e− → ψ(3770) → DDÏîëíîñòüþ ðåêîíñòðóèðóåòñÿ îäèí èç D-ìåçîíîâ
D0 → K−π+ B = 3.8 ± 0.1%
D+ → K−π+π+ B = 9.2 ± 0.6%Ìàññà îïðåäåëÿåòñÿ êàê
Mbc =

√

E 2
beam

− (
∑

~pi )2(ñ òî÷íîñòüþ äî ðàä. ïîïðàâîê)�îæäåíèå âáëèçè ïîðîãà, pD = 260 ÌýÂ ⇒

σ2(MD) = σ2
W + ( pD

MD
)2σ2

pD
= σ2

W + 0.02σ2
pDÂêëàä èìïóëüñíîãî ðàçðåøåíèÿ çíà÷èòåëüíî óìåíüøàåòñÿ.

∫

Ldt ≃ 900 nb−1 . Èñïîëüçóåòñÿ ñòàòèñòèêà, íàáðàííàÿ â 2004 ãîäó.À. Î. Ïîëóýêòîâ Èçìåðåíèå ìàññ D-ìåçîíîâ Ñåññèÿ-êîí�åðåíöèÿ ßÔ ÎÔÍ �ÀÍ, 25.12.2008 4/11



Ìåòîä èçìåðåíèÿ
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π+ Ïåðåìåííûå äëÿ îòáîðà ñèãíàëüíûõ ñîáûòèé:
MD =
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E 2
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D è ∆E =
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p2
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i − EbeamÄëÿ ñèãíàëüíûõ ñîáûòèé ∆E ∼ 0.Ìîäåëèðîâàíèå äëÿ D0 → K−π+:
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Ìåòîä èçìåðåíèÿ: D
0 → K

−
π

+Äâóõ÷àñòè÷íûé ðàñïàä D0 → K−π+: îæèäàåìîå ðàçðåøåíèå ïî Mbcçàâèñèò îò êèíåìàòèêè ðàñïàäà (âäîëü èëè ïîïåðåê äâèæåíèÿ D0).
|p| (MeV)∆
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Èñïîëüçîâàíèå ïåðåìåííîé ∆|p| ïîçâîëÿåò óëó÷øèòü ñòàò. òî÷íîñòüìàññû D0 â ∼ 1.5 ðàçà (0.6 → 0.4 ÌýÂ).Òåõíè÷åñêè: ìèíèìèçèðóåòñÿ îáðàòíàÿ ëîã. �óíêöèÿ ïðàâäîïîäîáèÿ
−2 lnL = −2

Nev
∑

i=1

ln p(Mbc,i ,∆Ei ,∆|p|i ) (ãäå p = psig + pbck , ∫
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Êðèòåðèè îòáîðà ñîáûòèé
∫

Ldt ≃ 900 nb−1 .Îòáèðàþòñÿ ñîáûòèÿ ñ ÷èñëîì çàðÿæåííûõ òðåêîâ:
≥ 2, ïðîòèâîïïîëîæíîãî çàðÿäà äëÿ D0 → K−π+

≥ 3, çàðÿä ¾+ + −¿ èëè ¾− + +¿ äëÿ D+ → K−π+π+Óñëîâèÿ îòáîðà òðåêîâ:×èñëî èçìåðåíèé â òðåêîâîé ñèñòåìå (õèòîâ) > 23

χ2 < 50

100 < p < 2000 ÌýÂÏîëîæåíèå îáùåé âåðøèíû |z | < 20 ñì, r < 3 ñìÄëÿ D+ → K−π+π+ � óñëîâèå íà âðåìÿ ïðîëåòà êàîíà:
TTOF > T (K ) − 1 íñ (ïîäàâëåíèå �îíà îò ïèîíîâ).À. Î. Ïîëóýêòîâ Èçìåðåíèå ìàññ D-ìåçîíîâ Ñåññèÿ-êîí�åðåíöèÿ ßÔ ÎÔÍ �ÀÍ, 25.12.2008 7/11



Èçìåðåíèå ìàññû D
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×èñëî ñîáûòèé D0 → K−π+ � 92 ± 11.
MD0 = 1865.37 ± 0.42 ± 0.27(ñèñò)MeVÄîìèíèðóþùèå ñèñòåìàòè÷åñêèå îøèáêè:Àáñîëþòíàÿ êàëèáðîâêà èìïóëüñîâ 0.17 ÌýÂ�àä. ïîïðàâêè: ñå÷åíèå σ(e+e− → DD) 0.17 ÌýÂÔîðìà ñèãíàëüíîãî ðàñïðåäåëåíèÿ 0.11 ÌýÂÔîíîâîå ðàñïðåäåëåíèå 0.06 ÌýÂÀ. Î. Ïîëóýêòîâ Èçìåðåíèå ìàññ D-ìåçîíîâ Ñåññèÿ-êîí�åðåíöèÿ ßÔ ÎÔÍ �ÀÍ, 25.12.2008 8/11



Èçìåðåíèå ìàññû D
±
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×èñëî ñîáûòèé D+ → K−π+π+ � 110 ± 14.
MD± = 1869.39 ± 0.45 ± 0.29(ñèñò) MeVÄîìèíèðóþùèå ñèñòåìàòè÷åñêèå îøèáêè:Àáñîëþòíàÿ êàëèáðîâêà èìïóëüñîâ 0.10 ÌýÂ�àä. ïîïðàâêè: ñå÷åíèå σ(e+e− → DD) 0.17 ÌýÂÔîðìà ñèãíàëüíîãî ðàñïðåäåëåíèÿ 0.15 ÌýÂÔîíîâîå ðàñïðåäåëåíèå 0.16 ÌýÂÀ. Î. Ïîëóýêòîâ Èçìåðåíèå ìàññ D-ìåçîíîâ Ñåññèÿ-êîí�åðåíöèÿ ßÔ ÎÔÍ �ÀÍ, 25.12.2008 9/11



Ñðàâíåíèå ñ äðóãèìè èçìåðåíèÿìè

 mass (MeV)0D
1864 1865 1866

KEDR new

KEDR

CLEO

ACCMOR

MARK II

 0.17±PDG: 1864.84 

 0.60±1864.70 

 1.04±1864.60 

 0.21±1864.85 

 0.71±1865.43 

 0.50±1865.37 

 mass measurements0D

 mass (MeV)+D
1869 1870 1871

KEDR

ACCMOR

MARK II

 0.20±PDG: 1869.62 

 0.60±1869.40 

 1.12±1870.00 

 0.54±1869.39 

 mass measurements+D

Â PDG äîìèíèðóåò èçìåðåíèå CLEO (PRL 98 (2007) 092002) èèçìåðåíèå ðàçíîñòè ìàññ D0 è D+.Â íàøåì èìåðåíèè íàèáîëåå êðèòè÷íûå ñèñòåìàòèêè ëèáî ìàëû(êàëèáðîâêà ýíåðãèè ïó÷êà ∼ 0.01 ÌýÂ) ëèáî ìîãóò áûòü óëó÷øåíû ñäîïîëíèòåëüíûì íàáîðîì (êàëèáðîâêà èìïóëüñîâ, σ(e+e− → DD)).À. Î. Ïîëóýêòîâ Èçìåðåíèå ìàññ D-ìåçîíîâ Ñåññèÿ-êîí�åðåíöèÿ ßÔ ÎÔÍ �ÀÍ, 25.12.2008 10/11



Çàêëþ÷åíèåÏðîâåäåí àíàëèç íàáðàííûõ â 2004 ãîäó äåòåêòîðîì ÊÅÄ� íàêîëëàéäåðå ÂÝÏÏ-4Ì äàííûõ äëÿ îïðåäåëåíèÿ ìàññ çàðÿæåííûõè íåéòðàëüíûõ D-ìåçîíîâ.Óëó÷øåí àíàëèç ìàññ D0-ìåçîíîâ � ñòàò. òî÷íîñòü óëó÷øåíà â 1.5ðàçà.Ïîëó÷åííûå çíà÷åíèÿ ìàññ (ïðåäâàðèòåëüíî):
MD0

= 1865.37± 0.42 ± 0.27 ÌýÂ
MD± = 1869.39± 0.45 ± 0.29 ÌýÂÌàññà D0 ñîãëàñóåòñÿ ñ áîëåå òî÷íûì èçìåðåíèåì CLEO-
,ïîëó÷åííûì äðóãèì ìåòîäîì (D0 → K 0

Sφ).Èçìåðåíèå ìàññû D± ÿâëÿåòñÿ íàèáîëåå òî÷íûì íà íàñòîÿùèéìîìåíò ïðÿìûì èçìåðåíèåì.Äàëüíåéøèé íàáîð â ïèêå ψ(3770) ïëàíèðóåòñÿ ïîñëå ðàçáîðêèÊÅÄ�à â 2009 ã.À. Î. Ïîëóýêòîâ Èçìåðåíèå ìàññ D-ìåçîíîâ Ñåññèÿ-êîí�åðåíöèÿ ßÔ ÎÔÍ �ÀÍ, 25.12.2008 11/11
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