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恭賀

母校百年慶
光輝成就！



南女風華一世紀 1917-2017
*不同文化大熔爐, 取其精華, 而有本地特色!
* 優秀關懷鼓勵的老師們!
* 友善熱情的同學們!

我是這南女風華的受益者 1951-1957
請看王咏馨老師的採訪録

熱愛物理、始於南女 ---- 喬玲麗
在臺南女中百年校慶紀念轉書上及在網頁上

https://tngs100.blogspot.tw/2017/07/blog-post_70.html

Presenter
Presentation Notes
Dr. Martin Luther King Jr. said, “If we are to have peace on earth, our loyalties must become ecumenical rather than sectional. Our loyalties must transcend our race, our tribe, our class, and our nation; and this means we must develop a world perspective.”

https://tngs100.blogspot.tw/2017/07/blog-post_70.html


百年物理的進展 1917-2017
粒子、凝聚態、宇宙

• 數學是大自然操作用的精確語言

• 極小到極大的宏觀: 粒子、凝聚態、宇宙

• 量子物理的發現和應用

• 粒子物理標準模型的確定

• 新物質的發現及應用

• 宇宙學標準模型的興起及推進

• 百年前理論預測的引力波觀察到了!



100 Years Progresses in Physics
(particle, condensed matter, cosmology)

• Mathematics, Nature’s precise operating language
• All encompassing view, from the very small to the 

very big: particle, condensed matter, cosmology    
• Discovery of quantum physics & applications
• Establishment of the Standard Model for particle physics
• Discovery of new materials and applications
• The rise & development of the Standard Model for 

cosmology
• Observation of gravitational waves, 100 years after 

Einstein’s prediction from his theory of GR !



數學是大自然操作物理的精確語言

純數學存在於大自然, 有它本質的美與真理, 
那是數學家所追求得知的。

物理學家發現, 大自然只用了
很小一部分已知的數學來操着物理

主要是用群論, 代數 (包括微積分), 拓撲

量子物理的發現導至第一次用

非交換代數
(包括矩陣, 虚數,等)



Math is Nature’s precise operating language
Pure math exists in Nature, 

with its intrinsic truth and beauty 
for which mathematicians pursue to find out

Physicists have found out that Nature makes use only a small
part of the known math for physics 

Mainly: group theory, algebra (including calculus), and 
topology

Discovery of quantum physics led to the use of
Non-commutative algebra 

(including matrices, complex numbers, etc.)



極小到極大的宏觀: 10−15 到 1027
粒子、凝聚態、宇宙



元素週期表
全由 P, n, e 组成

This Photo by Unknown Author is licensed under CC BY-SA

Presenter
Presentation Notes
In 1917 the basic particles known were only 質子 p, 中子 n, 和 電子 e.

http://cairnie.wikispaces.com/home
https://creativecommons.org/licenses/by-sa/3.0/


粒子物理標凖模型
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質子的結構

This Photo by Unknown Author is licensed under CC BY-SA

http://commons.wikimedia.org/wiki/file:quark_structure_proton.svg
https://creativecommons.org/licenses/by-sa/3.0/


四種主要交互作用(力)
依其強度排列, 自弱至強

• 重引力：它的量子理論仍在極積研討中

粒子物理標凖模型包括下面三作用(力)

其中弱作和電磁力已統一成為 *電磁弱作用*

• 弱作用

• 電磁力

• 強作用

Presenter
Presentation Notes
For more details and perspectives,  see the author’s recent papers:
http://chau.physics.ucdavis.edu/Chau-YM60-Proc-WS_Pub-2016May-dstr.pdf
http://chau.physics.ucdavis.edu/Chau-biogSlctPapr-Mandelstam-Memo-WS-2017-dstPost.pdf
http://chau.physics.ucdavis.edu/Chau-PhysicsToday-obi-Mandelstam-2017May.pdf



百年前理論預測的引力波發現了
https://www.nobelprize.org/prizes/lists/all-nobel-prizes-in-physics/

https://www.nobelprize.org/prizes/physics/2017/summary/

A 3:36 vídeo: https://www.youtube.com/watch?v=42L2ArowWKk
《柴知道》科普：引力波是什么？

Presenter
Presentation Notes
Pub after the first observation(2015-09-14) announced 2016-02-11, frm two BHs;
The latest obs(on2017-08-17) announced on 2017-10-16, frm two neutron stars, 
producing gold! & followed by 70 other obs’s !!!


https://www.youtube.com/watch?v=42L2ArowWKk


埃米．諾特

Emmy Noether (1885-1935)

This Photo by Unknown Author is licensed under 
CC BY-ND

Presenter
Presentation Notes
She made landmark contributions to abstract algebra and theoretical physics.
In physics, Noether's theorem explains the connection between symmetry and conservation laws.

http://www.flickr.com/photos/maaorg/5506847067/
https://creativecommons.org/licenses/by-nd/2.0/


諾特定理（Noether’s Theorem）
物理守恆定律

和

物理定律的對稱性

是一一相關的!

諾特對純數學和物理都有
里程碑的貢獻

Presenter
Presentation Notes
永恆的對稱：埃米．諾特（Emmy Noether） - The News Lens 關鍵評論網
https://www.thenewslens.com › 科學     或   https://www.thenewslens.com/article/70724

用騎脚踏不倒下為例



莉澤·邁特納

Lise Meitner (1878-1968)
     r CC BY-SA

Presenter
Presentation Notes
1938哈恩Hahn信給邁特納說他發現了「破裂」現象. 1939邁特納和外甥奧托·弗里施發表了《中子導致的鈾的裂體：一種新的核反應》的文章。 他們提出了哈恩的「破裂」的理論解釋，第一次為核分裂提出了理論基礎。
The three reports： the two by Hahn-Strassmann of January 6, 1939 and of February 10, 1939, and the Frisch-Meitner of February 11, 1939, had electrifying effects on the scientific community. Because of the possibility that fission could be used as a weapon by the Germans, Szilárd, Edward Teller, and Eugene Wigner jumped into action, with Albert Einstein, wrote to President Franklin D. Roosevelt a letter of caution, which led to the Manhattan project making the atomic bombs.
On 15 November 1945, the Royal Swedish Academy of Sciences announced the award to Hahn the 1944 Nobel Prize in Chemistry for "his discovery of the fission of heavy atomic nuclei."



https://creativecommons.org/licenses/by-sa/3.0/


Frisch and Meitner in 1939

第一次為核分裂提出了理論解釋

𝐸𝐸 = 𝑀𝑀𝑀𝑀2

基於 Einstein’s 狹義相對論



With 
huge 
energy!!!



𝐸𝐸 = 𝑀𝑀𝑀𝑀2
太陽能的來源

在核聚變過程中



瑪麗亞·格佩特-梅耶

Maria Goeppert-Mayer （1906-1972）

Presenter
Presentation Notes


在她丈夫任職芝加哥大學的期間，格佩特-梅耶成為了物理系的志願副教授。此外，鄰近的阿貢國家實驗室於1946年7月1日成立，格佩特-梅耶取得了理論物理組的兼職工作。這段時間，她發展了解釋原子核殼層結構的數學模型。由於這個研究成果，她與約翰內斯·延森、尤金·維格納共同獲得1963年的諾貝爾物理獎。



瑪麗亞·格佩特-梅耶
（Maria Goeppert-Mayer）

發展了

解釋原子核殼層結構的數學模型
由於這個研究成果她與

約翰内斯·延森，尤金·維格納

共同獲得1963年諾貝爾物理獎



薇拉·魯賓
Vera Rubin（1928-2016）

This Photo by Unknown Author is licensed under CC BY-SA

This Photo by Unknown Author is licensed under CC BY-SA

http://summer-astronomy-pc.wikispaces.com/Vera+Rubin
https://creativecommons.org/licenses/by-sa/3.0/
https://en.wikipedia.org/wiki/Elizabeth_Roemer
https://creativecommons.org/licenses/by-sa/3.0/


薇拉·魯賓
Vera Rubin（1928-2016）

發現了

實際觀察的星系轉速與

现有的引力理論的預測不合

導至

暗物質存在的猜想及極積的實驗尋找



This Photo by Unknown Author is licensed under CC BY-SA

https://en.wikipedia.org/wiki/Galaxy_rotation_curve
https://creativecommons.org/licenses/by-sa/3.0/


吳劍雄 CS Wu （1912-1997）

This Photo by Unknown Author is licensed under CC BY-ND

http://theconversation.com/einstein-vs-quantum-mechanics-and-why-hed-be-a-convert-today-27641
https://creativecommons.org/licenses/by-nd/4.0/


This Photo by Unknown Author is licensed under CC BY-SA

https://commons.wikimedia.org/wiki/File:Wu_experiment.jpg
https://creativecommons.org/licenses/by-sa/3.0/


吳劍雄 喬玲麗 1983 San Remo



G𝝁𝝁𝝁𝝁 +𝜦𝜦𝒈𝒈𝝁𝝁𝝁𝝁 =
𝟖𝟖𝝅𝝅𝑮𝑮

𝑪𝑪𝟒𝟒
T𝝁𝝁𝝁𝝁

Einstein’s 廣義相對論(GR)
不但預測了引力波, 

連同粒子物理的標準模型

更成為發展宇宙論的基本理論



G𝝁𝝁𝝁𝝁 +𝜦𝜦𝒈𝒈𝝁𝝁𝝁𝝁 =
𝟖𝟖𝝅𝝅𝑮𝑮

𝑪𝑪𝟒𝟒
T𝝁𝝁𝝁𝝁

Einstein’s general relativity (GR)
not only predicated GR waves, but also
evolution of the universe, when worked 

together with Standard Model of particle physics.





宇宙微波背景 (CMB)



世界地圖
畫在圖面相似與畫CMB



World map plotted 
in a similar scheme as for CMB



宇宙微波背景 (CMB) 的重要意義

宇宙微波背景是我們宇宙中最古老的光，

當宇宙剛剛 380,000 歲時刻在天空上。

它顯出微小的溫度漲落，

對應著局部密度的細微差異，

是所有未來的結構的起源，

是當今的恆星、星系、和生命的種子 !



宇宙是民主的
Universe has no center

Choosing a center is for convenience
Mimicking the expanding U
模仿宇宙擴大



宇宙物質和能量的組成

This Photo by Unknown Author is licensed under CC BY-SA

http://bytesizebio.net/2015/11/27/the-dark-matter-metaphor-in-biology/comment-page-1/
https://creativecommons.org/licenses/by-sa/3.0/


我們的宇宙是
有活力的！
高效律的！

民主的！



天行健,    子以自强不息!
修身, 齊家, 助鄰, 和天下!

Presenter
Presentation Notes
A quote of Martin Luther King Jr., posted at his memorial in Washington D.C., “If we are to have peace on earth, our loyalties must become ecumenical rather than sectional. Our loyalties must transcend our race, our tribe, our class and our nation; and this means we must develop a world perspective.”



恭祝母校

再創多百年的

光輝成就！
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