Belle新發現
在Ｂ衰變至φKs的68個事例中，所測量到的電荷宇稱的不對稱量隨時間演變完全偏離標準模型的預測，如圖所示：虛線為標準理論預測值，實線為實驗最佳估計值，顯示出新物理的存在。
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The Belle team found 68 cases of a CP-violation-sensitive process where the B
meson decays into a ¢ meson plus a Kg meson. Surprisingly, the measurement of
sin 2¢; in this process gave —0.96 = 0.50, in contrast to the well established value of
—+0.731 +0.056.
he observed asymmetry data in Figure 2 are clearly different from what would
expect from the Standard Model which is indicated by the dotted curve. The prob-
ability of obtaining the observed value of —0.96 4+ 0.50 as a statistical fluctuation
from the Standard Model value of +0.731 4-0.056 is less than 0.1%.
The B — ¢ + Kg decay is known to occur through a process involving so-called
“quantum fluctuations” where the beauty quark within the B meson splits, for a brief
instant, into a top quark and a W boson. It is possible, although not incorporated in
the Standard Model, that the top quark and/or W boson in this quantum fluctuation
could be replaced occasionally by new particles that have been postulated but never
seen. Their hidden presence here might appear as the anomalous value for sin 2¢;
now observed by the Belle group for this decay mode.

he Standard Model has enjoyed overwhelming success since it was conceived
roughly 30 years ago. Although it is too soon to draw firm conclusions, Belle’s new
observation may impose a serious challenge to this theory if it is confirmed when
additional data are acquired. Even as it now stands, it is the most serious discrep-
ancy with the Standard Model, and may, for example, be hinting at the existence
of supersymmetric particles or something even more exotic. Detailed investigations
of this phenomenon and related processes with larger B meson samples are now a
top priority in high energy physics.

Raw Asymmetry

Figure 2: The observed asymmetry data, from which the value of sin2¢; is determined, is plotted
at each interval of the decay time. The Standard Model loop diagram that is known to cause the
B — ¢Kg decay is shown on the right.




雖然不能斬釘截鐵的說標準模型是錯的，但此項發現絕對是目前對於標準模型最嚴厲的挑戰。
台灣的貢獻與高能團隊近況

此次重大成果的核心人物是台大傑出博士生陳凱風，他負責找出事例，瞭解事例背景，以及CP破壞測量並做最後的『開箱』動作。陳凱風同學基本上包辦了『企鵝圖』CP破壞研究三大重點反應：B(eta’ Ks , B(phi Ks以及 B-> K+K-Ks。另外兩個衰變B(eta’ Ks以及B(K+K-Ks開箱檢查的結果與B(J/psi Ks一致，這又提供理論學家思考的資訊。

[新聞辭典]

標準模型

自古以來，許多哲人就嘗試瞭解自己所處的環境，希望用基本的概念加以解釋。
如古人的金木水火土五行學說，現代人受到科學薰陶，瞭解到物質是由週期表的元素所組成。事實上基本粒子物理學家不斷的努力，人造加速器的發展，以及藉著外太空高能的宇宙射線，建立了一套學說，以解釋宇宙中最基本的組成份子以及其間的交互作用力，這就是所謂的標準模型(Standard Model)。
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標準模型(Standard Model)

我們已知的基本粒子可以分為兩個家族—夸克(Quarks)和輕子(Leptons)，這兩個家族各有六個成員，構成三個世代。第一世代的粒子質量最輕，而第三世代的粒子最重。此外還有四種媒介交互作用的媒介子(Mediator)，用來傳遞粒子之間的交互作用力。現存的物質，主要是由第一世代的基本粒子所組成，而第二第三世代的粒子大多已經衰變成為第一代的基本粒子。

下圖顯示基本粒子的組成:
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基本粒子的標準模型，在過去的三十年間通過無數次實驗的考驗，成功地解釋並預測了許多現象，似乎成為屹立不搖的基石，然而此模型雖然管用但並不漂亮，需要不少硬擺進去的參數。很多理論物理學家皆認為，標準模型僅是在現今狀況下之等效理論(Effective Theory)，應有更基本的東西待我們挖掘。
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