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	摘要(中)	由於現在高能物理是一門需要非常大型的實驗設施才能得到足夠高的能量向前推進的領域，我們中央大學的高能物理實驗室參與了歐洲核子研究組織(CERN)的大型強子對撞機(LHC)實驗。我們實驗室最主要的工作便是分析LHC當中的緊湊渺子線圈偵測器(CMS)的資料，但也因為如此，雖然是屬於實驗性質的實驗室但在中央卻沒有任何顯眼的實驗設施可以展示，由於高能物理是一門研究基本粒子的物理，如果我們能製造一個偵測器讓人可以看到這些所謂的基本粒子，應該會讓來參觀實驗室的學生有更深刻的印象，或許也能提高一些對於高能物理的興趣，而在眾多的粒子偵測器中，我認為火花偵測器（Spark Chamber）是最吻合我們目的的。火花偵測器是藉由空氣放電產生出來的火花來描繪出帶電粒子的移動軌跡，由於是用火花來展示軌跡，我們能直接用肉眼看見，而不需要經過電腦的運算才在螢幕上呈現，再加上火花的聲光效果，火花偵測器完全是一個很直觀、很令人印象深刻的偵測器，而且火花偵測器主要是用電路的設計來產生放電去標記粒子軌跡，並沒有什麼複雜的機械結構，就只是一堆金屬板堆疊而成，因此對於幾乎從零開始建造一個偵測器而言是一個良好的選擇。要製造一個火花偵測器，最主要的部分便是做出火花偵測器的本體和一個快速的觸發電路，但一般空氣的擊穿電壓約是30kV/cm，這是一個很高的門檻，因此首先必須用惰性氣體取代一般的空氣來有效降低擊穿電壓，在我的火花偵測器當中所使用的氣體為氦氣。但即使如此我仍然需要接近八千伏的電壓來產生火花，因此我的電路必須能把-0.8V的觸發訊號轉換成6~8kV的訊號來讓火花偵測器運作。我利用了運算放大器、絕緣閘雙極電晶體、變壓器以及火星塞來逐步放大我的訊號，而由於火花偵測器原理的關係，電壓上升所花的時間必須壓在500ns左右才能正確的顯示粒子軌跡，這使的快速放大電路成為火花偵測器中最困難且最核心的部分。最後我成功的只花500ns左右把電壓從-0.8V的方波訊號上升成8kV的放電突波並送到火花偵測器讓粒子軌跡正確的顯示出來。
	摘要(英)	Our group studies the high energy physics. My professor and classmates analyze the data collected by the CMS (Compact Muon Solenoid) detector in LHC (Large Hadron Collider). Therefore, in the NCU (National Central University) laboratory, we don′t have any experimental devices to show the visitors. We think that if we can show the particles to them directly, the introduction will be more attractive to them. Maybe more people will be interested in high energy physics. To show the particles, we need a particle detector. There are many particle detectors that have the different properties. We think the spark chamber is the good choice for our purpose. Spark chamber can show the particle track with the spark, the discharge in the air, so we can see the particle track by our eyes directly. It is very instinctive and impressive. Another reason is that the spark chamber doesn’t have any complex machinery structure. It is driven by electronic circuit, so it is easy to manufacture from nothing. In fact, we have the scintillator device for the trigger detector, so my project is to manufacture the high speed trigger circuit and the chamber. The breakdown voltage in the air is about 30kV/cm, so first we need change the air to reduce the breakdown voltage. The noble gas is contributive for spark chamber. However, it still needs about 10kV/cm to break. Because the gap in my chamber design is 8mm, the breakdown voltage is about 8kV. Therefore, I need to amplify the signal from -0.8V to 6~8kV even if I use the noble gas (the helium). I use the operational amplifier, insulated-gate bipolar transistor, transformer and spark plug to amplify the trigger signal step by step. To show the particle track, the total delay time can’t be larger than 500ns. The circuit part is the most difficult and important part in manufacture of the spark chamber. Success or failure almost depends on the circuit. Finally, my circuit can amplify the signal from -0.8V to -8kV and discharge pulse signal in about 500ns. It makes my spark chamber work properly.
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