行政院國家科學委員會專題研究計畫申請書

	一、基本資料：                                                                                 申請條碼：
	

	本申請案所需經費(單選) 
	■A類(研究主持費及執行計畫所需經費) 
(B類(研究主持費，不須填寫表C002及C004至C009) 

	計畫類別(單選)
	■一般型研究計畫
(新進人員研究計畫
	(特約研究計畫
(其他 

	研究型別
	■個別型計畫
	(整合型計畫

	計畫歸屬
	■自然處    (工程處    (生物處    (人文處    (科教處    (永續會

	申請機構/系所（單位）
	 國立中央大學天文所

	本計畫主持人姓名
	陳文屏
	職　稱
	教授
	身分證號碼
	T101749414

	本計畫名稱
	中文
	參與「泛星計畫」可行性評估──宇宙中的時變現象

	
	英文
	Feasibility Study of Taiwan’s Participation in the Pan-STARRS Project---Cosmic Variability

	整合型總計畫名稱
	

	整合型總計畫主持人
	
	身分證號碼
	

	全程執行期限
	自民國94 年11月01日起至民國95年01月31日

	研究學門(請參考本申請書所附之學門專長分類表填寫)
	學　 門 　代 　碼
	名　稱(如為其他類，請自行填寫學門)

	
	M3
	物理

	研究性質
	(純基礎研究       (導向性基礎研究       (應用研究       (技術發展

	本年度申請主持國科會各類研究計畫(含預核案)共      件。(共同主持之計畫不予計入) 

本件在本年度所申請之計畫中優先順序(不得重複)為第      。

	本計畫是否為國際合作計畫   □否；　(是，合作國家：          ，請加填表I001～I003

	本計畫是否申請海洋研究船
	■否；　(是，請務必填寫表C014。

	本計畫是否有進行下列實驗：（勾選下列任一項，須附相關實驗之同意文件）

(人體實驗                     (基因重組實驗                       (動物實驗

	計畫連絡人
	姓名： 邱怡菁     電話：(公) 03-4262302     (宅/手機)                   

	通訊地址
	32054 中壢市中大路300號中央大學天文所

	傳真號碼
	03-4262304
	E-MAIL
	tracy@astro.ncu.edu.tw
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計畫主持人(申請人)簽章：                                             日期：                      
二、申請補助經費：
（一）請將本計畫申請書之第四項(表C004)、第五項(表C005)、第六項(表C006)、第七項(表C007)、第八項(表C008)所列費用個別加總後，分別填入「研究人力費」、「耗材、物品及雜項費用」、「研究設備費」、「國外或大陸地區差旅費」及「出席國際學術會議差旅費」欄內。

（二）「國際合作研究計畫費用」指若有申請國際合作研究計畫費用者，請將表I002之「合計」欄金額填入。

（三）管理費為申請機構配合執行本計畫所需之費用，其計算方式係依本會規定核給補助管理費之項目費用總和及各申請機構管理費補助比例計算後直接產生，申請人不須填寫「管理費」欄。

（四）「貴重儀器中心使用額度」係將第九項(表C009)所列使用費用合計數填入。
（五）請依各年度申請博士後研究之名額填入下表。

（六）申請機構或其他單位（含產業界）提供之配合項目，請檢附相關證明文件。
                       　　　　　        　　　金額單位：新台幣元
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1. Contact Binary Variables as X-ray Sources, Chen, W. P., Sanchawala, K., Chieu,
M. Z., 2005, submitted to Astron. J.

2. Interstellar Stellar Distribution in the M81/M82 Galaxy Group, Zhou, X., Sun, W.

H. Chen, W. P., et al., 2003, Asmophy. J.. aceepted [SCT]

Origin of Low- and Intermediate-mass Stars in OB Associations, Lee, H. T., &

Chen, W. P., 2005, 4strophy. J., submitted [SCI]

4. Photometric Observations of Karin Family Asteroids, Yoshida, F., Dermawan, B.
Nakamura, T.. Ito, T., Takahashi, S., Ibrahimov, M. A., Malhotra, R., Ip, W. H., &
Chen, W., P., 2005, IAU Symp. 229, Asteroids. Comets and Meterors. [SCT]

5. Seven-color Vilnius photometry of the open cluster NGC 1647 area, Zdanavicius,
1., Zdanavi¢ius, K., Straizys, V., Kazlauskas, A., Cernis, K., Chen, C.W., Chen,
‘W.P., Boyle, R.P., Tautvaisiené, G., 2005, Baltic Astron., 14, 179 [SCI]

6. The Cool R Coronae Borealis Variable DY Persei, Zavs, L., Chen, W.

P.. Alksnis, O., Kinoshita, D., Musaev, F. A., Brice, T., Sanchawala, K., Lee, H.
T.. & Chen, C. W., 2005, Astron. and Astrophy. Letters, 438, L13 [SCI]

7. Triggered Star Formation in the Orion Bright-Rimmed Clouds, Lee, H. T., Chen,
W. P., Zhang, Z. W., & Hu, 1. Y., 2005, Astrophy. J., 624, 808 [SCT]

8. Metallicity and HI column density properties of Dampled Lyman-alpha systems,
Hou, I. L., Shu, C. G., Chang, R. X., Chen, W. P., Fu, C. Q., 2005, Astrophy. I.,
624, 561 [SCT]

9. Characteristics and Performance of the CCD Photometric System at Lulin
Observatory, Kinoshita, D., Chen, C. W., Lin, H. C., Lin, Z. Y., & Chen, W. P.,
2005, Chinese J. Astron. & Astrophy., 5, 315 [SCI]

10. Modeling the CCD Undersampling Effect in the BATC Photometric System,
Zhou, Xu, Sun, Wei-Hsin, Jiang, Zhao-ji.. Ma, Jun, Zhang, Xiao-bing, Byun,
Yong-Ik, Chen, W. P., & Chen, Jian-Sheng, 2005, Pub. Astron. Soc. Pacific, 117,
86 [SCT]

11. Seven-Color Photometry of the Open Cluster NGC 2395, Zdanaviéius, J.,
Zdanavigius, K., Kazlauskas, A.. Chen, C. W., Chen. W. P.. Straizys, V..
Tautvaisiene, G., Cernis, K., & Boyle, R. P., 2004, Baltic Astron., 13, 555 [SCI]

12. Structure Evolution of Galactic Open Clusters, Chen, W. P., C. W. Chen, & Shu,

C. G., 2004, Astron. J., 128, 2306 [SCI]

Massive Star Formation Triggered by Collision between Galactic and Accreted

Intergalactic Clouds, Wang, I. J., Chen, W. P., Miller, M., Qin, S. L., & Wu, Y. F.,

2004, Astrophy. J. Letters, 614, L105 [SCI]

14. Dome-Diffuser Flat-fielding for Schmidt Telescopes, Zhou, X..

Burstein, D., Byun, Y.I, Chen, I.S., Chen, W. P., Jiang, Z. I, Ma, J.. Sun, W.
H.. Windhorst, R. A., Wu, H., Xu, W., & Zhu, J., 2004, Astron. J., 127, 3642
[sc]

15. Cerenkov Iron Ka Line in Active Galactic Nuclei --- An Optically Thin Case,
Chen, L., Liu, D. B., Xu, Y. D., You, J. H., Yuan, A. F., & Chen, W. P.

2004, Astron. and Astrophy, 428,717 [SCIT]




執行年次   
補助項目
	第一年

(94年11月～

95年01月)
	第二年

(___年___月～

___年___月)
	第三年

(___年___月～

___年___月)
	第四年

(___年___月～

___年___月)
	第五年

(___年___月～

___年___月)

	業務費
	
	
	
	
	

	研究人力費
	1,000,000
	
	
	
	

	耗材、物品及雜項費用
	400,000
	
	
	
	

	研究設備費
	800,000
	
	
	
	

	國外差旅費
	
	
	
	
	

	國外或大陸地區差旅費
	400,000
	
	
	
	

	出席國際學術會議差旅費
	400,000
	
	
	
	

	國際合作研究計畫費用
	
	
	
	
	

	管理費
	
	
	
	
	

	合 計
	3,000,000
	
	
	
	

	貴重儀器中心使用額度
	
	
	
	
	

	博士後研究
	國內、外
地區
	共         名
	共         名
	共         名
	共         名
	共         名

	
	大陸地區 
	共         名
	共         名
	共         名
	共         名
	共         名

	申請機構或其他單位（含產業界）提供之配合項目（無配合補助項目者免填）

	配 合 單 位 名 稱
	配合補助項目
	配合補助金額
	配 合 年 次
	證明文件
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三、主要研究人力：
（一）請依照「主持人」、「共同主持人」、「協同研究人員」及「博士後研究」等類別之順序分別填寫。
	類 別
	姓名
	服務機構/系所
	職稱
	在本研究計畫內擔任之具體工作性質、項目及範圍
	＊每週平均投入
工時比率(%)

	計劃

主持人
	陳文屏
	中央大學

天文所


	教授


	總管評估過程之規劃與執行
	 40%

	共同

主持人
	葉永烜
	中央大學

天文所
	教授


	協助評估過程之規劃與執行
	30%

	共同

主持人
	張祥光
	清華大學

天文所
	副教授
	協助評估過程之規劃與執行
	 30%

	
	
	
	
	
	

	
	
	
	
	
	


※註：每週平均投入工作時數比率係填寫每人每週平均投入本計畫工作時數佔其每週全部工作時間之比率，以百分比表示（例如：50%即表示該研究人員每週投入本計畫研究工作之時數佔其每週全部工時之百分五十）。

（二）如申請博士後研究，請分年列述博士後研究參與本研究計畫之
1.目的及必備之專長。
2.研究項目。
3.工作份量及其對該計畫之影響程度。
4.工作績效評估準則。
5.若已有人選者，請務必填註人選姓名，並將其個人資料表併同本計畫書送本會。
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四、研究人力費：
（1） 類別/級別欄請依專任助理(含碩士、學士、三專、五(二)專及高中職)、兼任助理(含博士生、碩士生、大專學生、講師及助教)及臨時工等填寫。

（2） 專任助理及兼任助理之每月工作酬金標準，不得超過本會補助專題研究計畫助理人員工作酬金支給標準表之規定。
（3） 九十年以後獲本會碩士論文獎或大專學生研究創作獎者，於本會公布獲獎之日起三年內就讀國內公私立大專校院博士班或碩士班，並參與本計畫研究工作，申請每月博士班研究獎助金28,000元或碩士班研究助學金10,000元部分請務必於級別或姓名欄填列姓名，並檢附得獎證明影本及學生證正反面影本，以利審核。

（4） 申請專任助理者，除依工作月數填列工作酬金及至多1.5個月年終工作獎金外，須另填列投保勞保及健保之「雇主應負擔之勞、健保費」（可至本會網站下載）。

（5） 請分年列述。

金額單位：新台幣元
	（一）專任助理、講師及助教級兼任助理、臨時工資

	類別/級別
	人數
	姓 名
	工  作

月  數
	月支酬金

（含勞健保費）
	小計
	請述明：1.最高學歷2.曾擔任專題研究計畫專任助理之經歷3.在本計畫內擔任之具體工作性質、項目及範圍

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	合　　計（一）
	

	（二）博士班研究生、碩士班研究生及大專學生兼任助理

	級別或姓名
	人數

（1）
	每人每月單元數(2)
	獎助月數(3)
	小計 (4)＝

＄2000×(1)×(2)×(3)
	在本研究計畫內擔任之具體工作性質、項目及範圍

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	合計（二）
	

	總計（三）＝合計（一）＋合計（二）
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（1） 凡執行研究計畫所需之耗材、物品及雜項費用，均可填入本表內。

（2） 說明欄請就該項目之規格、用途等相關資料詳細填寫，以利審查。

（3） 若申請單位有配合款，請於備註欄註明。

（4） 請分年列述。

金額單位：新台幣元
	項 目 名 稱
	說明
	單位
	數量
	單價
	金額
	備註

	
	
	
	
	
	
	

	合　　　　　　　　計
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六、研究設備費：
（1） 凡執行研究計畫所需單價在新台幣一萬元以上且使用年限在二年以上之各項儀器、機械及資訊設備（含各項電腦設施、周邊設備及套裝軟體、程式設計費）等之購置、裝置費用及圖書館典藏之分類圖書等屬之，此項設備之採購，以與本研究計畫直接有關者為限。各類研究設備金額請於金額欄內分別列出小計金額。
（2） 購置設備單價在新臺幣二十萬元以上者，須檢附估價單。
（3） 若申請機構及其他機構有提供配合款，請務必註明提供配合款之機構及金額。
（4） 儀器設備單價超過六十萬元(含)以上者，請詳述本項設備之規格與功能(諸如靈敏度、精確度…等)，其他重要特性與重要附件，以及申購本設備對計畫執行之必要性。本項設備若獲補助，主持人應負維護保養之責，並且在不妨礙個人研究計畫或研究群計畫之工作下，同意提供他人共同使用，以避免設備閒置。

（5） 請分年列述。

金額單位：新台幣元
	類別
	設備名稱

(中文/英文)
	說     明
	數  量
	單  價
	金  額
	經費來源

	
	
	
	
	
	
	本會補助
經費需求
	提供配合款之機構名稱及金額

	
	
	
	
	
	
	
	

	合                                  計
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七、國外或大陸地區差旅費：
（一）類別分為「實驗」、「研究」、「田野調查」等。
（二）請詳述預定各出國人員之出國行程、預估經費、天數及地點。
（三）生活費、機票費及其他費用之標準，請依照行政院頒布之「中央各機關（含事業機構）派赴國外進修、研究、實習人員補助項目及數額表」規定填列（網址http://web.nsc.gov.tw/public/data/471214491471.doc），赴大陸者請依「行政院國家科學委員會補助學者專家赴大陸地區從事短期科技研究費用項目及標準」規定填列（網址http://web.nsc.gov.tw/public/data/471214421571.doc）。

（四）請將所列各項費用換算為台幣，並註明估算匯率。

（五）如申請赴大陸地區差旅費務請加填表C104。

（六）請分年列述。

本可行性評估計畫經費包括

（1） 邀請Pan-STARRS 人員來台說明計畫內容及進度。預估兩人次，共＄80,000
（2） 國外差旅費──前往檀香山商討合作細節並簽訂協定。預估共5人次，每人次經費＄64,000（機票 $30,000，生活費 $34,000）。

以上兩項共新台幣40萬元
表C007                                                               共  頁  第  頁
八、出席國際學術會議差旅費：
（1） 計畫內之研究人員得申請本項經費。
（2） 請詳述預定參加國際學術會議之性質、預估經費、天數及地點。

（三）請詳述申請人近三年參加國外舉辦之國際學術會議論文之發表情形。（包括會議名稱、時間、地點、發表之論文題目、補助機構，及後續收錄於期刊或專書之名稱、卷號、頁數、出版日期）

（四）請分年列述。
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九、貴重儀器使用中心之使用額度：
（一）若需使用本會補助之貴重儀器，請於下表內分年列述使用之貴重儀器所屬機構、儀器名稱、使用目的、對本研究之貢獻及所需費用。

（二）貴重儀器之使用方法與計費標準請至本會網站之「貴重儀器管理系統」（http://nscnt12.nsc.gov.tw/vi/）項下查詢。

（三）本項費用獨立計算，不列入計畫總經費之中。

（四）請分年列述。

金額單位：新台幣元
	貴重儀器所屬機構及設備名稱
	說    明
	使 用 費 用
	備 註

	
	
	
	

	合             計
	
	


 表C009                                                              共   頁 第   頁
十、整合型研究計畫項目及重點說明：（總計畫及子計畫之主持人均需填寫此表）
（一）整合型研究計畫項目：
	計 畫 項 目
	主持人
	服務機構/系所
	職稱
	計  畫  名  稱
	申請經費

	總計畫
	
	
	
	
	

	子計畫一
	
	
	
	
	

	子計畫二
	
	
	
	
	

	子計畫三
	
	
	
	
	

	子計畫四
	
	
	
	
	

	子計畫五
	
	
	
	
	

	子計畫六
	
	
	
	
	


（二）整合型研究計畫重點說明： 

請就下列各點分項述明：
1.整合之必要性：包括總體目標、整體分工合作架構及各子計畫間之相關性與整合程度。
2.人力配合度：包括總計畫主持人協調領導能力、各子計畫主持人之專業能力及合作諧和性。
3.資源之整合：包括各子計畫所需各項儀器設備之共用情況及研究經驗與成果交流情況。
4.申請機構或其他單位之配合度。
5.預期綜合效益。
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十一、研究計畫中英文摘要：請就本計畫要點作一概述，並依本計畫性質自訂關鍵詞。

（1） 計畫中文摘要。（五百字以內）
（2） 計畫英文摘要。（五百字以內）

Abstract
We propose to conduct a feasibility study of our participation to the Pan-STARRS project.  Pan-STARRS (the Panoramic Survey Telescope And Rapid Response System) is an innovative wide-field imaging facility being developed at the Institute for Astronomy, University of Hawaii.  Each of the four 1.8-m telescopes will be equipped with a novel CCD mosaic of 1 billion pixels rendering 3 degree field of view in the focal plane.  This unique facility will cover 6,000 deg2 per night and patrol the entire available sky, to a limiting magnitude of 24, several times each month.  In addition to the unprecedented depth in photometry of galaxies, stars, and solar-system objects and sky coverage, Pan-STARRS will be highly effective to survey and study moving objects and transient phenomena.  The immediate goal of Pan-STARRS is to discover and characterize Earth-approaching asteroids and comets that might pose a danger to Earth.  The huge data volume of Pan-STARRS --- in depth, sky coverage, and time --- will revolutionize many disciplines in astronomy and space studies, from Kuiper-belt objects, variable stars, extrasolar planets, supernovae, and gamma-ray bursts, just to list a few.  Pan-STARRS has scientific goals that fit in closely with current research interest of the optical/infrared astronomy community in Taiwan, namely the solar-system studies, exoplanets, star formation, supernovae and cosmology.  We propose to take part in this exciting project.  Our experience in mass data processing will make significant contribution to the project.  The Pan-STARRS data will have immense impact in general.  We outline how we will lead a few key projects to make use of the Pan-STARRS data.  After this feasibility study we expect to work out the details of collaboration, and at the end come up with a comprehensive proposal to describe our strategy to take part in, and contribute to, the Pan-STARRS project.

摘要
我們提出預研計畫以評估是否參與「泛星計畫」(Pan-STARRS; the Panoramic Survey Telescope And Rapid Response System)。此計畫乃美國夏威夷大學執行之獨特廣角觀測系統，由四座1.8公尺望遠鏡組成，各自配備最新型、具備10億個像元之CCD偵測相機，視野達3度。泛星計畫每晚將巡天6000平方度，深度達24星等，每月全天空巡天數次。除了對於星系、恆星，以及太陽系天體史無前例的深度曝光與天空廣度覆蓋以外，泛星計畫特別適合探測「變化」（包括亮度與位置變化）的天體。泛星計畫的首要目標在標認出可能撞擊地球的小行星，其後果攸關人類文明的延續。泛星計畫將產生極大資料量，涵蓋天空深度、廣度以及時間覆蓋面，這些資料將對觀測天文學產生革命性影響，包括古柏帶天體、變星、系外型星、超新星，以及迦瑪射線源的研究。泛星計畫的科學目標符合目前我國光學/紅外天文界之研究重點，例如太陽系天體、系外行星、恆星形成、超新星以及宇宙論研究等。我們將評估如何參與泛星計畫，一方面我們處理大量資料的能力將直接對此計畫做出貢獻，另一方面我們將使用其資料，主導數項特定研究課題，整合國內研究團隊，做出具影響力的研究工作。在預研計畫期間，我們將對合作細節做出規劃，最後提出參與泛星計畫的完整申請案。
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十二、研究計畫內容：

（一）近五年內主要研究成果說明。（連續性計畫申請時，應檢附上年度研究進度報告）

（二）研究計畫之背景及目的。請詳述本研究計畫之背景、目的、重要性及國內外有關本計畫之研究情況、重要參考文獻之評述等。本計畫如為整合型研究計畫之子計畫，請就以上各點分別述明與其他子計畫之相關性。

（三）研究方法、進行步驟及執行進度。請分年列述：1.本計畫採用之研究方法與原因。2.預計可能遭遇之困難及解決途徑。3.重要儀器之配合使用情形。4.如為整合型研究計畫，請就以上各點分別說明與其他子計畫之相關性。5.如為須赴國外或大陸地區研究，請詳述其必要性以及預期成果等。

（四）預期完成之工作項目及成果。請分年列述：1.預期完成之工作項目。2.對於學術研究、國家發展及其他應用方面預期之貢獻。3.對於參與之工作人員，預期可獲之訓練。4.本計畫如為整合型研究計畫之子計畫，請就以上各點分別說明與其他子計畫之相關性。

A Feasibility Study for Taiwan’s Participation in 
the UH Pan-STARRS Project    

Introduction

Pan-STARRS (the Panoramic Survey Telescope And Rapid Response System) is an innovative wide-field imaging facility being developed at the Institute for Astronomy, University of Hawaii.  Each of the four 1.8-m telescopes will be equipped with a novel CCD mosaic of 1 billion pixels rendering 3 degree field of view in the focal plane.  This unique facility will cover 6,000 deg2 per night and patrol the entire available sky, to a limiting magnitude of 24, several times each month.  In addition to the unprecedented depth in photometry of galaxies, stars, and solar-system objects and sky coverage, Pan-STARRS will be highly effective to survey and study moving objects and transient phenomena.  

The immediate goal of Pan-STARRS is to discover and characterize Earth-approaching asteroids and comets that might pose a danger to Earth.  The huge data volume of Pan-STARRS --- in depth, sky coverage, and time --- will revolutionize many disciplines in astronomy and space studies, from Kuiper-belt objects, variable stars, extrasolar planets, supernovae, and gamma-ray bursts, just to list a few.  

Partnership includes UH/IfA (on science and detector), MIT/Lincoln Lab (on detector), Maui High Performance Computer Center (MHPCC, on computing), Science Applications International Corporation (SAIC, on database).  The capital cost of the telescope systems, $60 M USD from the US Congress through the USAF, has been secured, and the first light for the prototype system (PS1, including the telescope and the CCD camera system) is scheduled for January 2006, with deployment of the full array (PS4) within another 2-3 years.  This means a short lead time, thus fast science output.  Additional partners to Pan-STARRS would contribute to operation, data management and enhancement of science.  So far as we are aware, Princeton University (the Sloan Digital Sky Survey team), Harvard-Smithsonian Center for Astrophysics, and University of Pennsylvania have also shown strong interest in the partnership of Pan-STARRS.
Optical Astronomy in Taiwan

Pan-STARRS has scientific goals that fit in closely with current research interest of the community in Taiwan, namely the solar-system studies, exoplanets, star formation, supernovae and cosmology.  The observing facilities at Lulin Observatory have engaged in a variety of time variability and monitoring studies.  The TAOS project --- the only one of its kind --- is carried out by IAA and NCU to monitor for stellar occultation events to estimate the number of KBOs.   The NCU supernova program employs an efficient search strategy and has so far turned in exciting discoveries.  Groups at NCU, NCKU and NTHU have been scrutinizing high-precision variability of X-ray binaries and in asteroseismology.  Researchers at NCU and NTNU are working on properties of variable stars and exoplanet transits in star clusters.  The PS synoptic observations also fit in well the research activities at NTU and ASIAA on galaxy evolution, gravitational lensing and large-scale structures.  Furthermore, our participation in Pan-STARRS is a unique opportunity to foster synergy between the optical- and radio-astronomy efforts in Taiwan, hence paving the way for the community to make key contributions in major international projects in the future.  The project also has high international visibility to draw public awareness of the cosmos. Our community has built up the momentum and capability to solve challenging scientific problems.  Pan-STARRS is a project within the reach of our capability, one that we can afford and make significant contribution to.

Scientific Goals
Variability Study of AGN and Starburst Galaxies 

Active Galactic Nuclei (AGN) have been challenging our understanding of the physical processes involved in their various, energetic phenomena.  Their different appearances at different cosmic epochs also provide a tool for the study of the evolution of our universe.  An important key to these understandings is the temporal variability of emissions from AGN, which will help to reveal the responsible mechanisms and geometry. 

AGN variability has been found to have time scales from years to hours.  The samples studied, however, were not large. Data sampling rates were only regular and high enough for very few individual cases.  The general properties of the variability and their dependence on redshifts, luminosity, and types of AGN have not yet been established.  The repeated all-sky survey of the PS down to the depth of 24 mag in R band makes PS most ideal for AGN variability study. The Sloan Digital Sky Survey (SDSS) reached a similar depth but only observed once for all.  The multi-color (grizY) filters of PS are useful for the study of possible variability time-delay across different wavelengths and for the discovery of new AGN based on the color-selection method, particularly for high redshift quasars. 

The huge and uniform sample of AGN observed by PS, with a high and regular sampling rate, will definitely provide us invaluable knowledge about AGN variability.  Some special targets may be picked out for follow-up observations with other facilities.  New discovery of AGN will make the AGN census more complete and bring us to an even earlier universe.  

Starburst galaxies may also have some time variability due to type II SN explosions. There are two kinds of variability time scales caused by type II SN events. An individual SN explosion will cause an outburst event that lasts for a few weeks with a total energy of 1049-50 ergs; a long-term but not so violent variability due to the interaction of the SN with the interstellar medium will also be expected. We note that information of such time variability can be used to estimate the SN rates and thus the star forming rates of the galaxies. There was no attempt for monitoring the variability of starburst galaxies before partially because such monitoring is quite time consuming. We expect that PS will provide a complete sample of the time variability in all kind of starburst galaxies and thus provide the information of star formation history.

A more specific topic is about non-hidden Broad Line Region (non-HBLR) and HBLR Seyfert 2 galaxies. The true origin of the non-HBLR and HBLR Seyfert 2 galaxies is still under debate. It has been suggested that the non-HBLR Seyfert 2 is, in fact, a starburst-dominated galaxy while the HBLR is an obscured Seyfert 1 (Yu & Hwang 2005). We expect that both kinds of galaxies should show different time variability patterns if they have different origins. The huge amount of time sequence data available from PS can thus be used to distinguish the two different kinds of AGN models.
Matter and Light: Survey of Dark Halos through Weak Lensing and Study of Galaxy Evolution via Rest-frame Colors and Morphologies

An emerging new strategy for search of unknown galaxy clusters takes advantage of the gravitational weak lensing effect.  Weak lensing pertains to image distortion of background galaxies by intervening gravitational lenses.  In the past, weak lensing has been applied to known galaxy clusters for determination of the cluster masses.  However, as the lensing effect turns out to be so significant that one may actually analyze the images of all background galaxies to discover unknown galaxy clusters.  This technique offers an attractive alternative for cluster search, especially for those located around z=0.3 to 0.5 where weak lensing is most efficient.  In the past, we have employed cosmological N-body simulation and ray-tracing to explore optimal weak lensing search strategies.  At the nominal exposure depth, R=25, where the average number of background galaxies is 30/sq.arcmin, we have pinned down an optimal detection method.  Applying the optimal search scheme to mock observation on tens of one-sq.deg maps at the depth of R=25, we obtain the following result: 12 detections with 0.6 false detection per sq.deg., a performance unparalleled by other methods.  Among these detections, 50% are clusters of mass > 2 x 10^14, and the other 50% are smaller clusters and groups.  

The PS1 data of the first two years will allow us to detect several tens of thousands of clusters and groups at medium redshifts via weak lensing.  In the cold dark matter (CDM) model, bound objects are more abundant than those traced by luminous galaxies.  If the CDM model is correct, the PS data ought to reveal abundant optically dark lenses of mass below 10^14 solar masses.  

    On the other hand, numerous efforts have been made to address the formation histories of the distinct classes of early and late-type galaxies through studying the evolution of color-bimodality, luminosity/stellar mass function, clustering of red and blue sequence and the preferential environment for different types of galaxies.  Yet, the origin of spheroids and disks remains unsettled.  In addition, the existence of dust even complicates the whole analysis, for instance, at medium-to-high redshifts (z=0.2~1), not all the galaxies among the red sequence are morphologically early type.  These non-bulge-dominated red galaxies appear to be edge-on disks or even have diffuse lights and are thought to be associated with complex dust distributions. Hence, the combination of colors and morphologies are necessary to eliminate the contamination of star forming galaxies from the genuine red sequence, especially at high redshifts.  The two-year PS1 data will provide multi-color data with limiting magnitude ~24 and wide sky coverage, allowing us to determine the luminosity/stellar mass functions of both early and late-type galaxies to superior precision than ever. 

 To investigate the genuine early-type galaxies, we shall combine two techniques besides the basic photometry: (1) Photometric Redshifts for Determination of Rest-Frame Colors.  With public spectroscopic redshift data (e.g., HDF/GOODS; DEEP; SDSS), a training set of a wide spectroscopic-redshift range containing several thousand objects can be generated for the empirical photometric redshift fitting.  By utilizing the four-band photometry with limiting magnitude >24 provided by the PS1 data, a large photometric redshift catalog covering a wide sky area can be generated with redshift accuracy of \Delta{z}/(1+z) < 0.1 for galaxies at z < 1.2 (Hsieh et al. 2005).  Such a photometric redshift catalog permits the    determination of early-type galaxies via the rest-frame colors for study of their evolution.  (2) Parametric Morphology Classification of Genuine Early-Type Galaxies.  It has been shown that when performing single Sersic profile fitting to galaxies, the error of Sersic index n is about 0.8 for half-light radius >0.1 arcsec even under the median seeing conditions (Nuijten et al. 2005).  This encouraging result allows us to explore the potential of the enormous PS data for comprehensive morphology classifications.  

Gamma-Ray Bursts – Orphan Afterglows

The appearance of Gamma-Ray Bursts (GRBs) has been one of the most mysterious celestial phenomena since its discoveries in the early 70’s.  In the past 10 years with the help of the Compton Gamma-Ray Observatory (CGRO), it has become clear that at least the “long GRBs” are closely related to hyper-nova, the explosion of a dying star even more violent than a supernova.  However, to account for the observed energy budget using known physical processes, one has to assume that the observed GRBs emission is of bi-polar symmetry, rather than of spherical symmetry.  Following this suggestion, there must be many GRBs beaming at different directions, hence escaping our detection.  However, the energy from the violent explosion dissipated in the interstellar environment in these “misaligned” GRBs will eventually be observable, for a shorter or a longer duration.  These “afterglows” without prior “optical transients” are usually referred to as “orphan afterglows”.  It is believed that these “afterglows”, if do exist, should be new but dim background objects which show mild (10-20%) flux variations.  With the complete, fast, and deep coverage of the sky using PS, there is a good chance for us to detect for the first time the so-far legendary optical “orphan afterglows”.  

SNe and GRBs

Type Ia supernovae as a standard candle are a very powerful tool in cosmological study. The other types of supernovae have important relations to the star formation histories in different galaxies and the dynamics of interstellar medium. It is for this reason that the NCU Institute of Astronomy has begun a program of SNe search and follow-up observations using the one-meter telescope on the Lulin Observatory. The present focus is on SNe in near-by galaxies. The PS observations will provide us a homogeneous set of data with unprecedented spatial and temporal coverage. This will give us access to the investigation of SNe in distant galaxies and thus the possibility of working on the exciting field of charting the equation of state and evolutionary history of the Universe. The large number of SNe to be discovered (~ 10000) by the PS project will surely revolutionize the field of supernova study and supernova cosmology.  Key questions such as the physical nature of the supernova progenitors and their interrelation with the host galaxies at different cosmological times would be fully addressed.  As a way to enhance its unique scientific value, we will implement an active multiwavelength follow-up program at Lulin. 

Gamma-ray bursts (GRBs) represent cosmic explosions with energy far greater than that of the supernovae. They are generally believed to be the product of the collapse of masive stars but we are still far from understanding this phenomenon.  Optical transients have been detected in some of the GRBs discovered by satellite-born instruments. These so-called afterglows carry important information on the expansion of the relativisitc jets and their interaction with the surrounding interstellar medium. PS at mR = 24 has been estimated to be able to detect about 100 GRB afterglows per year. This will be a very important data set for GRB statistics. A program of GRB optical afterglow observations has been successful launched at Lulin. We are also pursuing the development of a fast detection algorithm for GRB observations drawing upon our experience with the exoplanets and SNe detection projects and the wide-field survey. 
Monitoring Long-Term Optical Variations of X-ray Binaries, Soft X-ray Transients and Cataclysmic Variables 

Since the first generation of all-sky monitors, such as those on Vela-5B and Arial 5, was launched in the 1970s, many of the x-ray binaries have been found to exhibit long-term variations with time scale of tens of days up to several hundred days in x-ray band.  Although the correlation of the variations in x-ray and optical bands is common in the x-ray binary, due to the limitations of the instruments, the observations for the long-term variations of x-ray binaries in optical band have not been well done.  The PS is a tailor-made facility for this study.  The telescopes will scan the available sky every 4-7 days with limiting magnitude up to 24.  The time resolution, as well as the sensitivity, is suitable to monitor the long-term modulation of the x-ray binaries.  Combined the data from the x-ray telescopes and PS, we can largely improve our understanding for the nature of superorbital variation of x-ray binaries.

Soft X-ray Transients (SXTs) are a kind of Low Mass X-ray Binaries (LMXBs) characterized by episodic soft X-ray outbursts with time scales of tens to several hundred days.  An x-ray outburst is always accompanied by an optical outburst with brightness change more than 5 magnitudes.  The outburst is widely believed recurrent.  The recurrent time can be as short as years up to probably more than a hundred years.  Since the occurrence of the outburst is unpredictable and the optical flux is usually rising several days ahead of the x-ray flux, the PS can provide the early outburst alert, including the serendipitous sources, and the follow-up observation with moderate time resolution (4-7 d) to monitor the outburst. 

A cataclysmic variable is a binary system consisting of a white dwarf and a main sequence star or a red giant.  The instability in the accretion disk surrounding the compact source causes various luminosity variations.  Scientists are able to explore the mass transfer process and stellar evolution by studying the light curves in different bandpasses.  Several types of CV have been identified by their orbital periods and features of light curves. ER UMa is an interesting sub-group with short supercycles (~50 days) and orbital periods (~1.5 hr).  While the popular theoretical Thermal-Tidal-Instability (TTI) model can illustrate superhump and supercycle very well, some important features observed in the past years are still mysterious.  For instance, a kind of periodic signal with fewer percents less than orbital period which we call "Negative superhump", is identified in some CV sources.  Recent studies show that this signal perhaps takes place in specific phases in the outburst cycle and super outburst cycle.  However, only four CVs have been confirmed as the ER UMa type.  PS database will provide a good opportunity to increase dramatically the population of cataclysmic variables, specially the rare subtypes.  We expect more faint CVs be discovered by PS.  Long-term photometry of a large sample of CVs will shed crucial light on statistics of CV evolution.
A Comprehensive Census of Galactic Open Clusters 
Our knowledge of the formation, evolution, and disintegration of Galactic open clusters is largely fragmentary.  Even the known sample is highly incomplete.  There are about 1000 open clusters catalogued, whereas theories predict some 105 in the entire Galaxy.  The deficit is due to the excessive extinction in the Plane and lack of digital surveys thus far to cover enough volume.  The Taiwanese group will lead the project (1) to search for unknown star clusters, (2) to get their parameters (age, distance, metallicity, etc.) and in turn use this comprehensive cluster sample, (3) to probe the formation and evolutionary history of the Galaxy, (4) to delineate the merging history of the Galactic disk with dwarf galaxies, and (5) to identify variable stars in these clusters.  Both the static and variability parts of the PS data will be used.  Open clusters in external galaxies will also be studied.   

Star Formation and Young Stellar Objects 
Young stars are characterized by their variability, caused by their evolutionary contraction toward the main sequence, pulsation in structural instability, starspot from magnetic activity, and extinction by circumstellar dust clumps.  The scientific case on YSOs has been well documented by Reipurth et al., (PS website) and we will either lead the following specific projects, or to join the efforts by the Hawaiian group and contribute our expertise in: (1) Rotational Periods of Young Stars --- to investigate their angular-momentum evolution in the star formation process and early stellar evolution. Together with this, Delta Scruti stars and others in instability strip will be photometrically monitored.  Our niche is to organize global campaigns like those of Whole-Earth Telescope to get high-quality asteroseismological data to probe their internal structure.  (2) FU Orionis-type Eruption --- our niche contribution would be timely spectroscopic followup, perhaps by a 2 m telescope in Taiwan.  (3) Visual Binaries --- to address the binary formation issue (4) Extinction Maps --- to get dust distribution along the Galactic plane and specifically in star-forming regions.  We will combine with radio data (gas distribution) to learn about the dust condensation process in the densest parts of molecular clouds.  (5) Partially Embedded YSOs --- to compare R band with I and Z images to identify candidate         H-alpha stars too faint to be recognize in early optical or even shallow IR observations.  The studies in both open clusters and young stars fit well to the PS1 Galactic Plane/Gould Belt schedule.  

Search for Exoplanet and Variable Stars 

One of the main methods in detecting extrasolar planets is by way of finding the tell-tale signatures of planet occultation if their orbital positions are placed between the disks of the host stars and the light of sight. The duty cycle (one run for a few days) of PS is not suitable for doing time-series photometry required for the detection of exoplanets in consecutive orbits around the host stars.  However, the OGLE and MOA projects have demonstrated the feasibility of finding the occultation candidates from the long-term survey data. The PS data are therefore the Treasure Island of exoplanets as long as the data mining can be done effectively. The similar method can be applied to the detection and study of variable stars. 

Mapping the RR Lyrae Variables in the Milky Way

The all-sky observations of Pan-STARRS are very suitable for making the most comprehensive census of the spatial distribution of the RR Lyrae variables in the Galaxy.  Using the brightness variability of the RR Lyrae as the Standard Candle, this measurement will be extremely useful in determining the star formation history, interaction of satellite galaxies like the Sagittarius dwarf galaxy and globular clusters with the galactic disc, and the distribution of dark matter. 

Solar System Bodies

The NCU Institute of Astronomy and UH/IfA share the same scientific interest in solar system research. For example, NCU/IoA has assembled a strong team in ground-based observations, space study (with involvements in Mars Express, Cassini, Rosetta, Astro-F, and BepiColombo) and theoretical work. Our team will have the depth and breath in collaborating with the UH/IfA astronomers on the detection and follow-up of moving objects (by using the Lulin facility), the dynamical computation and numerical simulation of the orbital evolution of the Near-Earth Objects (NEOs), comets, Trans-Neptunian Objects (TNO), the Sedna-type objects and distant solar system objects still to be discovered. The PS observations have the potential to provide the key information on the origin of the solar system since the asteroids, comets, and KBOs are basically serving as test particles to the solar system evolutionary history. We expect the PS program will provide the most comprehensive data on the rotation periods, shapes and surface colors of KBOs, asteroids and NEOs.  This information is crucial to our understanding of their formation and dynamical origins. The temporal evolution of the outgassing activity of distant comets and Centaurs will be of great interest. Monitoring of their brightness variations will tell us a lot about their surface compositions, thermal evolution of the subsurface materials and their interrelations. By the same token, the capture origin of the irregular outer satellites of the outer planets is very much a hot topic. It is our intention to investigate the corresponding mechanisms which were responsible for the existence of strange objects like Saturn’s Phoebe.  

PS is a powerful tool to detect and study minor bodies in solar system.  Sampling of once a week is suitable to make phase-brightness curves to study the opposition effect of the minor bodies. From the slope at larger phase angle and steep increase near the opposition ("opposition surge"), one can classify objects into subgroups (C-type, S-type, M-type, etc.).  Previous deep surveys of minor bodies constructed single luminosity function, and didn't take account into the difference between subgroups. This work tries to investigate luminosity functions of major subgroups of asteroid after the classification using the phase-brightness relation. The spatial distributions of C-type and S-type asteroids are different. More S-type asteroids are found at inner part of the asteroid belt, while more C-type asteroids are found at outer part of the asteroid belt.  Hence, they might have different collisional history, and different size distribution.  Also, different subgroups of asteroids are thought to have different chemical composition and physical properties. S-type asteroids are believed to be rocky, and M-type asteroids have more metal composition.  The strength of the bodies may reflect their size distribution. In addition, using the Coherent Backscattering Mechanism (CBM), we study surface roughness, porosity, and single-particle albedo of objects.

Virtual Observatory 

Advances in equipments and information technology allow astronomical surveys to produce terabytes (and petabytes in the near future) of images and catalogs.  The concept of virtual observatory (VO) provides a system that combines all available online resources to create an interoperable online research system for astronomers.  Presently, available online survey databases are mostly catalogs, image and spectrum archives. VO@NCU is exploring the possibility to provide a science portal in the domain of time variability.  We are working with the TAOS team on the unique time series data of TAOS.  PS, which scans the sky in 4-7 days, is actually producing a movie of the cosmos.  Time varying phenomena such as moving objects (NEOs, asteroids, KBOs, comets), SNe and GRBs are the major targets of some focus groups.  However, the huge amount of data produced by PS guarantee many interesting byproducts.  VO@NCU is interested in new variable stars or sources discovery and categorization, property classification of known variables, eruptive brightness increase detection, etc. Together with the sub-second photometry sampling of TAOS, we will have a very different perspective of the universe. 

Strategy 

Our participation in the Pan-STARRS project is two-pronged.  On the one hand we as a partner shall contribute directly to the efforts in project operations and data pipelines.   On the other hand, and more importantly, we will build up a core group of scientists and students in Taiwan to work on, and to derive their research projects from, the Pan-STARRS data.  

Pan-STARRS is unusual in the sense that Taiwan is not required to contribute to its construction cost of $60 M USD.  Our early participation ensures full involvement in the scientific and strategic decisions of the PS1 operation, for which major breakthroughs are expected to flourish.  For the short-term arrangements, i.e., during the PS1 phase, starting as early as the summer of 2005, we will dispatch faculty members to IfA to engage in software developments.  We expect an average of 2 such visiting scientists to station constantly at IfA.  Even though the Pan-STARRS data will be released to the public, this will not happen before the PS4 phase.  Our goal is to reap the discovery science of PS1, and during the process form an essential group of specialists to become an indispensable part of the collaboration.  Amidst the huge volume and versatility of the Pan-STARRS data, it is essential for us to identify a few scientific programs to take the lead.  In particular we should take active part in the few key prioritized PS1 surveys along the Galactic plane and ecliptic plane.  Working groups should be formed to make immediate use of the PS1 data on the NEOs, KBOs, and Galactic star clusters.  

We propose to conduct a feasibility study (1) to assess how the OIR community in Taiwan can best team up to maximize the scientific output and define our contribution to Pan-STARRS, (2) to work out the details of the collaboration with partner institutes, and as a result, (3) to sign a memorandum of understanding.  We expect to first take part in the project until the end of 2008.  By that time PS1 should have been completed with PS4 ready to be operational.  It is high time then to review our performance to justify a continuation in the collaboration.  Such decision should be based on the scientific return (number of published papers), health of the project (time frame and budget spending), and if we indeed will have prepared ourselves to the full investment to the project (project organization and execution).  A preliminary estimate for the operational cost of PS1 amount to $3-4 M USD per year.  We are aiming at a share of 1/5 of the operation cost, or about $0.6-0.8 M USD per year to become a significant partner in project operation and scientific analysis.  Besides Taiwan, a third partner may be sought for.  


We will also contribute to the technical developments.  For this our strength is data management and analysis.  The success of the entire Pan-STARRS, in addition to the obvious novel telescope and CCD camera designs, relies on high-end information technology.  Each single Pan-STARRS raw image contains 2 GByte worth of data.  This amounts to some 10 TB per night in full PS4 operation.  Our experience in software engineering gained from the TAOS and supernova program will be useful to the data processing, analysis, and archival.  This also gives us a vantage position to engage in the development of data distribution (e.g., Virtual Observatory and grid computation).  

The collaboration with the UH/IfA scientists is not limited to Pan-STARRS.  We hope to gain access through joint programs to some of the largest telescopes in Hawaii.  Discoveries by Pan-STARRS can be followed up in a timely fashion by observations in other (e.g., infrared or radio) wavelengths, and by other telescopes (e.g., spectroscopic confirmation), for which astronomers in Taiwan will play an important role.  Currently we can perform optical imaging with the Lulin facility, and infrared and optical imaging, as well as optical spectroscopy, with the SMARTS telescopes (in Chile) with which we have access to.  A future 2-3 m telescope with spectroscopic capability in Taiwan for example will be a vital tool for such follow-up observations for discoveries.  

Science Team† 
	CHANG, Hsiang-Kuang (NTHU)
	Active Galactic Nuclei
	Chang (70%); Liu (RA) and 2 PhD students (all 100%)

	CHEN, Alfred Bin-Chih (NCKU)
	Cataclysmic Variables; Galactic Structure
	Chen (20% before Dec 2006; 80% afterwards)

	CHEN, Wen-Ping (NCU)
	Open Clusters; Young Stellar Objects; Variable Stars; Galactic Structure
	Chen (50%); Mondal, S. (postdoc, 50%); 2 PhD students (100% each)

	CHIUEH, Tzi-Hong (NTU)
	Gravitational lensing; Galaxies
	Chiueh (20%); 2 PhD students (Wu and Hu) graduating by Oct. and Dec. of 2005. Lihwan Lin will join in late 2006, and Paul Hsieh will contribute as early as late 2005 to data pipelines.  3-4 PhD students and postdocs (all 100%) 


	CHOU, Yi (NCU)
	X-ray Binaries; Cataclysmic Variables
	Chou (40%)

	HSU, R. R. (NCKU)
	X-ray Binaries; Cataclysmic Variables
	Hsu (20%)

	HWANG, Chorng-Yuan (NCU)
	Active Galactic Nuclei; Starburst Galaxies
	Hwang (25%); 2-3 PhD students and postdocs (all 100%)

	IP, Wing (NCU)
	Solar-System Studies; Exoplanets; SNe; GRBs
	Ip (40%); 2-3 PhD students and

postdocs (all 100%)

	JIANG, Ing-Guey (NCU)
	Dynamics of Solar System Bodies; Exoplanets
	Jiang (20%); Thakur, P. (PD, 20%); Yeh, WH (RA, 50%)

	KINOSHITA, Daisuke (NCU)
	Asteroids
	Kinoshita (30%) 

	KO, Chung-Ming (NCU)
	Virtual Observatory
	KO (20%); 2-3 PhD students and postdocs (all 100%)

	KWOK, Sun (ASIAA)
	Solar System Studies; Variable Stars; Virtual Observatory
	Kwok (20%)

	SUN, Wei-Hsin (NCU)
	AGNs, QSOs, GRBs
	Sun (30%)


†Only faculty members are listed. 

Budget Request
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十三、近三年內執行之研究計畫
（請務必填寫近三年所有研究計畫）

	計畫名稱
（本會補助者請註明編號）
	計畫內擔

任之工作
	起迄年月
	補助或委託機構
	經費總額
	執行情形

	清點太陽系中的小型天體：中美掩星計劃3/3
	PI
	08/01/2003-07/31-2004
	國科會
	3,317
	結案

	中拉立疏散星團研究2/2
	PI
	08/01/2003-07/31/2004
	國科會
	700
	結案

	中美掩星計劃科學觀測
	PI
	08/01/2004-07/31/2005
	國科會
	2,789.6
	結案

	中拉立疏散星團研究III
	PI
	08/01/2004-07/31/2005
	國科會
	247.9
	結案

	宇宙學與粒子天文物理學（子計劃三）：國內天文大架構之建立：台灣超新星觀測計劃（1/4）
	Co-PI
	04/01/2004-09/30/2005
	國科會
	6,279.8
	執行中

	宇宙學與粒子天文物理學（子計劃三）：國內天文大架構之建立：台灣超新星觀測計劃（2/4）
	Co-PI
	04/01/2005-03/31/2006
	國科會
	4,719
	執行中

	中美掩星計劃之事件偵測與統計分析
	PI
	08/01/2005-07/31/2006
	國科會
	2,842
	執行中
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十四、海洋研究船使用申請表：
	計畫名稱
	
	申請機構
	
	執行單位
	
	主 持 人
	姓名：　　　　　　　　　　　　職稱：

	執行期限
	
	本  計  畫  使  用  研  究  船  需  求

	研  究  船

（ⅠⅡⅢ）
	作業內容
	作業海域
	天數

				
				
				
				
				
	合　計：Ⅰ號          天　　Ⅱ號          天　　Ⅲ號         天

	計畫聯絡人：　　　　　                 （簽章）

	通訊地址：

	聯絡電話：　　　　　　　　　　　　　　　　傳真：

	填表日期：
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補助學者專家赴大陸地區從事短期科技研究申請書

請檢附：

1. 大陸地區協助研究機關(構)之同意書、邀請或許可文件。(各一式四份)

2. 其他費用包括證照、保險或其他相關費用等。

3. 請將所列各項費用換算為台幣後，加總填入合計欄內，並於說明欄內註明估算匯率。有關此部份之工作心得報告應於計畫執行完畢後以附件方式併同研究計畫成果報告繳交。

一、基本資料：
	申請人姓名
	
	身分證號碼
	
	
	
	
	
	
	
	
	
	

	推薦機構及系所
	
	預定赴大陸地

區研究期限
	_______個月
自___年___月___日起

至___年___月___日止

	擬赴研究處所
(請填寫前往地點及學校機關名稱)
	

	申

請

補

助

費

用
	補助項目
	預 估 經 費
	說明

	
	交通費
	
	

	
	生活費
	
	

	
	其他費用
	
	

	
	合計
	
	


二、研究計畫內容：（請就下列各項分年列述並詳盡填寫，若篇幅不敷使用，請另紙繕附）
（一）本計畫赴大陸研究之必要性及對台灣地區學術、科技、社會、經濟各層面之可能貢獻性。

（二）大陸地區協助研究之機構，其研究設備及人力配合情形暨特色。

（三）申請單位提供本計畫赴大陸地區短期科技研究之相關經費(或配合款)編列情形。
行政院國家科學委員會個人資料表

以下各項資料均將收錄於國科會資料庫內，其中有關個人的姓名、服務機關、連絡電話(公)及論文著述等，將公開於本會網際網路「研究人才」項下，提供外界查詢。至於其他如傳真、E-mail、學歷、經歷、專長等資料，為尊重個人意願，請圈選（同意、不同意）於網際網路上提供外界查詢。（如以往已經表示過意見者，可不必再勾選）。

一、基本資料：　　　　　                            簽名：　　　　　　
	身分證號碼
	
	
	
	
	
	
	
	
	
	
	             填表日期：
	20    /    /     

	中文姓名
	陳文屏
	英文姓名
	WEN-PING CHEN

	
	
	
	(Last Name)  (First Name)  (Middle Name)

	國籍
	中華民國
	性     別
	■男  □女
	出生日期
	1958.11.22

	聯絡地址
	320桃園縣中壢市中大路300號中央大學天文所

	聯絡電話
	(公) 03-422-3424  (宅 /手機)

	傳真號碼
	03-426-2304
	E-mail
	wchen@astro.ncu.edu.tw


二、主要學歷 由最高學歷依次填寫，若仍在學者，請在學位欄填「肄業」。

	學校名稱
	國別
	主修學門系所
	學位
	起訖年月(西元年/月)

	紐約州立大學石溪分校 
	美國
	地球及太空科學 
	博士
	1983.08 - 1990.08 

	國立中央大學
	中華民國
	物理系 
	學士
	1976.09 - 1980.06 

	
	
	
	
	自     /     至     /     

	
	
	
	
	自     /     至     /     


三、現職及與專長相關之經歷 指與研究相關之專任職務，請依任職之時間先後順序由最近者往前追溯。

	服務機構
	服務部門／系所
	職稱
	起訖年月(西元年/月)

	現職：國立中央大學
	天文學研究所
	教授
	2004.08 

	經歷：
	
	
	自     /     至     /     

	Academia Sinica 
	Institute of Astronomy and Astrophysics 
	Visiting Scientist 
	2005.01 -2005.06 

	Harvard Smithsonian 
	Center for Astrophysics 
	Visiting Astronomer 
	1996.06 -1996.12 

	Carnegie Institution of Washington 
	Dept. of Terrestrial Magnetism 
	Research Fellow 
	1990.07 -1992.07 

	中央大學
	天文所與物理系 
	副教授 
	1992.08 -2004.07 


四、專長 請自行填寫與研究方向有關之學門及次領域名稱。

	1. 天文物理
	2. 天文觀測
	3. 恆星形成
	4. 星團
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五、論文著述：
（1） 請詳列個人最近五年內發表之學術性著作，包括：期刊論文、專書及專書論文、研討會論文、技術報告及其他等，並請依各類著作之重要性自行排列先後順序。

（2） 各類著作請按發表時間先後順序填寫。各項著作請務必依作者姓名（按原出版之次序，通訊作者請加註*。）、出版年、月份、題目、期刊名稱（專書出版社）、起迄頁數之順序填寫，被接受刊登尚未正式出版者請附被接受函， 

（3） 若期刊屬於SCI、EI、SSCI或A&HCI等時，請註明；若著作係經由國科會補助之研究計畫所產生，請於最後填入相關之國科會計畫編號。

[image: image2.png]©
3

27.

ASHHEL2H

Stellar X-Ray Sources in the Rosette Nebula, Chen, W. P., Chiang, P. S., Chu, Y.
H., & Li, ]. Z., 2004, Chinese J. Astron. & Astrophy.. 4, 153 [SCI]

7. Fast CCD Photometry in the Taiwan-America Occultation Survey, Chen, W. P.,

Zhang Zhi-Wei, et al. 2003, Baltic Astron., 12, 568 [SCI]

Two-Phase Model for the Evolution of the Milky Way Disk, Chang, R. X., Shu, C
G., Chen, W. P., Hou, J. L., Fu., C. Q.. 2003, Mon. Not. Royal Astron. Soc,
submitted [SCI]

H-alpha + [N IT] Observations of the H IT Regions in M81, Lin, Weipeng, Zhou,
Xu, Burstein, D., Windhorst, R., Chen, J., Chen, W. P., Jiang, Z., Kong,
Sun, W. H., Wu, Ho., Xue, S.. Zhu, I, 4strophy. J., 2003, 126, 1286 [SCI]
TAOS: The Taiwanese-American Occultation Survey, Alcock, C., Dave, R.,
Giammarco, J., Goldader, J., Lehner, M., King, S.-K., Lee, T., Wang, A.,

‘Wang, S.-Y., Wen, C Chen, W. P., Cook, K., Marshall, S., Porrata, R..

Byun, Y-, de Pater, L, Rice, J., Lissauer, J., Earth, Moon and Planets, 2003, 92,
459 [SCT]

Dynamical Evolution of Globular Clusters in the Galaxy. W, Z. Y.. Shu, C. G..
& Chen, W. P., Chin. Phy. Lett. 2003, 20, 1648 [SCI]

Does the Iron K-alpha Line of Active Galactic Nuclei Arise from Cerenkov
Line-like Radiation? J. H. You, D. B. Liu, W. P. Chen, L. Chen, S. N. Zhang,
2003, Astrophy. J., 599, 164 [SCT]

CCD Observations of the Open Cluster NGC 6823 and Associated Bright Nebula
NGC 6820 --- First Results and Prospects of the Uzbek-Taiwan Collaboration at
Maidanak, Hojacv, A.., Chen, W. P., & Lee, H. T., dstron. and Astrophy. Trans,
2003, 22, 799

Newly Identified Infrared Carbon Stars from the JRAS Low-resolution

Spectra, Chen, P. S., & Chen, W. P., 2003, 4stron. J.. 125, 2215 [SCI]

5. Simplified Formulae System of the Resonant Inverse Compton Scattering of a

Fast Electron in Intense Magnetic Field, 7. H. You, W. P. Chen, S. N. Zhang, L.
Chen, D. B. Liu, C. K. Chou, 2003, Mon. Not. Royal Asiron. Soc, 340, 687 [SCI]
Photometric Redshift Determination with the BATC Multicolor System, Xia, L.
Zhou, X., Ma, L., Wu, H., Sun, W. H., Jiang. Z. L. Xue, S. I, Chen, J. S., & Chen,
W. P., 2002, Pub. Ast. Soc. Pacific... 114, 1349 [SCI]

The Velocity Distribution of Periodic Comets and the Meteor Shower on Mars,
Ma, Y., Williams, . P., Ip, W. H., & Chen, W. P., 2002, Astron. & Astrophy, 304,
311[sCT]

On the Ejection Velocity of Meteoroids from Comets, Ma, Y., Williams, L. P., &
Chen, W. P., 2002, Mon. Not. Royal Astron. Soc, 337, 1081 [SCI]

Strong Emission-Line Stars Identified toward the Rosette Nebula, Li, I. Z., Chen,
W. P. et al, 2002, Astron. J., 123, 2590 [SCI]

Intermediate-band Surface Photometry of edge-on galaxy: NGC 4565, Wu, H.,
(BATC Team). Chen, W. P., 2002, Astron. J, 123, 1364 [SCI]

An Extraordinary Accretion Event Detected on DF Tauri, L, J. Z, Ip, W. H.. Chen,
W. P..Hu, I. Y., & Wei, J. Y.. 2001, Astrophy. J. Letr., 549, L89 [SCI]

Spatially Resolved Spectro-photometry of M81: Age, Metallicity, and Reddening
Maps, Kong. X. (BATC Team), Chen, W. P. et al, 2000, Astrononiical Journal,
115, 2745 [SCI]
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六、研發成果智慧財產權及其應用績效：

（一）請將個人研發成果所產生之智慧財產權及其應用績效分為1.專利2.技術移轉3.著作授權
4.其他等類別，分別填入下列表中。如欄位不足，請自行加印填寫。
（二）填寫順序請依專利期間起始日排列，或技術移轉及著作授權之簽約日期排列。

1.專利：
請填入目前仍有效之專利。「類別」請填入代碼：(A)發明專利(B)新型專利(C)新式樣專利。

	類別
	專利名稱
	國別
	專利號碼
	發明人
	專利權人
	專利核准日    期
	國科會計畫編號

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


2.技術移轉：
	技術名稱
	專利名稱
	授權單位
	被授權單位
	簽約日期
	國科會計畫編號

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	產生績效：(可另紙繕寫) 


3.著作授權「類別」分(1)語文著作(2)電腦程式著作(3)視聽著作(4)錄音著作(5)其他，請擇一代碼填入。
	著作名稱
	類別
	著作人
	著作財產權人
	被授權人
	國科會計畫編號

	
	
	
	
	
	

	
	
	
	
	
	

	產生績效：(可另紙繕寫)


4.其他協助產業技術發展之具體績效
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國際合作研究計畫資料表

一、基本資料：                                      　     申請條碼：

（一）國際合作研究計畫指與外國研究者進行合作研究，且與外國合作研究者有共同發表成果或申請專利之潛力之專題研究計畫。

（二）計畫建立透過本會雙邊協議為合作管道者，請配合年度公布之截止日提出申請；非本會雙邊協議下計畫，則請隨專題計畫申請截止日前一併提出。

（三）本計畫如屬國際大型方案計畫(Program Plan)或專題計畫(Project Plan)之子計畫，則請填寫該大型計畫之名稱於本表中
	主持人姓名
	
	申請單位
	

	合作國家
	□與單一國家合作，國家名稱：                                                                        
□與多國合作，參與國家數：                                          
國名：1.               2.               3.              4.             

	合作管道(雙邊協議內容請查詢本會國合處網頁)
	· 主持人主動聯繫

· 本會主動推動
· 本會雙邊協議下計畫：                                                   
外國協議機構                                                 

	外國合作計畫名稱
	中文
	

	
	英文
	

	合作機構
	中文
	

	
	英文
	

	外國合作計畫主持人
	姓名（英文）：                     （中文）：                      
職稱（英文）：_______________________________________________

電話：_______________傳真（Fax）：_____________E-mail：__________


	合作研究性質(可複選)
	□分工收集研究資料

□交換分析實驗或調查結果
□共同執行理論建立模式並驗証
□共同執行歸納與比較分析
□元件或產品分工研發
□其他 (請填寫) _______________________

	合作研究方式(可複選)
	□我方派員出國至對方參與研究

□國外人員來我國參與研究

□共同派員赴第三國 (地) 參與研究
□赴國外使用大型或貴重設施
設施名稱： ____________________________
地    點： ____________________________

	外國合作計畫核准情形
	□待核准

□已核准，核准機關（英文）：                                                                               
核准經費                   千元,  共     年

	智財權約定情形
	□ 未約定

	
	已約定(可複選)  □共同發表成果 □共同申請專利 □技術移轉
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二、國際合作研究計畫費用： 
（一）本項費用以一年補助出國一次為原則，類別代號請依下述之分類代號填寫【A】【B】或【C】。
【A】申請補助博士後或博士生出國研究者；
【B】申請補助主持人或共同主持人出國者；
【C】雙邊合作協議下計畫，依規定申請補助分擔對方研究人員來台參與本計畫研究之差旅費者。 

（二）若各出國人員之出國行程、停留國家地區城市有所不同，則請就各段行程之出國人員姓名一一填寫，以便計算生活費人次。 

（三）出國費用請依本會「補助國際合作研究計畫出國人員費用標準」、「補助國外專家學者在台工作期間生活費標準」及本會雙邊科技合作協議規定計算。 

（四）請將所列各項費用換算為台幣後，加總填入合計欄內，並填寫估算之匯率。說明欄中請列出詳細計算公式及與外國分攤方式。(匯率：______________________)

（五）多年期計畫申請案，請自行影印本頁【表I002】分年填列。（執行年度第___年）

	研究人員姓名
	參與本計畫之職務
	類別代號
	國家
	城市
	天數
	具體工作內容

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	申     請     補     助     費     用

	補助項目
	A類經費
	B類經費
	C類經費
	說 　明

	交通費
	
	
	
	

	生活費
	
	
	
	

	其他費用
	
	
	
	

	小計
	
	
	
	

	合計
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三、國際合作研究計畫摘要說明： 
（一）請精簡說明本計畫進行國際合作研究之必要性。 

（二）請說明本計畫與外國合作計畫間之具體分工項目及內容，外國合作專題研究計畫亦請併同送審。

（三）本計畫如屬國際大型方案計畫(Program Plan)或專題計畫(Project Plan)之子計畫，請說明其大型方案或專題計畫之架構及本計畫在國際大型計畫中之定位。 

（四）赴國外使用大型或貴重儀器設施者，請說明儀器設施名稱、設置機構、地點及使用此設施之必要性。 

（五）每一出國人員請說明其出國或來我國執行本計畫之研究方法，使用設施及須完成之工作項目，與外國人或我國研究人員之合作或指導關係。 
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