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| Welcome to ROOT 6.38.04 https://root.cern
| (c) 1995-2025, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for linuxx8664gcc on Apr 08 2026, 08:58:36
| From tags/6-38-04@6-38-04
| Wwith std202002 |
|BTRYAR hell pEi/Ars?i e demo Nl cens et c Lo d UES AR q UL T /R |

root [0] THID *h = new TH1D("h","N=1000, bin=100",100,20,80); T P e——
root [1] int N = 1000; N=1000, bin=100

root [2] for(int 1=0;1<N;i++){ h->Fill(gRandom->Gaus(50,10)); }

root [3] h->Fit("gaus"); 5 praes A00d
Fontconfig warning: using without calling FcInit() StdDev 1

Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name c1
Khhkhkhhhkhhdhdhdddhdhdddddhdhddddddrdrdhhdddx

Minimizer is Minuit2 / Migrad

Chi2 = 96.7531

NDf = 89

Edm = 9.23022e-07

NCalls = 70

Constant = 21925017 +/- 0.934427

Mean = 4957335 +/- 0.34235

Sigma = 9.98803 +/- 0.28657 (limited)

root [4] h->Draw();
root [5]
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Minimizer is Minuit2 / Migrad

Chi2 = 13.0412

NDf = ily7

Edm = 1.49292e-07

NCalls = 52

Constant = 1185.73 +/- 14.7099

Mean = 50.0451 +/- 0.102443

Sigma = 10.0712 +/- 0.075682 (limited)

root [14] h->Draw();
root [15] TH1D *h = new TH1D("h","N=10000, bin=300",300,20,80);

Narning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak).

root [16] int N = 10000;
root [17] for(int 1=0;i<N;i++){ h->Fill(gRandom->Gaus(50,10)); }
root [18] h->Fit("gaus");

kkkhkhhhhkhkhhkhhkhrkhhhhrkhrkkhkhkhhkkhkhrkk

Minimizer is Minuit2 / Migrad

Chi2 = 265.451

NDf = 288

Edm = 7.47397e-07

NCalls = 59

Constant = 79.4617 +/- 0.9971

Mean = 49.8719 +/- 0.100927

Sigma = 9.78762 +/- 0.0745717 (limited)

root [19] h->Draw();
root [20] D

Eile

Edit View Options

Tools

N=10000, bin=300

Entries 10000
Mean 49.81
Std Dev  9.828




[image: image3.png]Iinimizer is Minuit2 / Migrad

“hi2 = 102.607

NDf = e/

~dm = 2.51175e-06

NCalls = il

“onstant = 2401.24 +/- 9.49443

CED = 49.9947 +/- 0.0319598

Sigma = 9.95652 +/-  0.0241738 (limited)

oot [9] h->Draw();

oot [10] TH1D *h = new TH1D("h","N=10000, bin=20",20,20,80); Fle Edit View Opfions Tools

Jarning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak). N=10000, bin=20

"oot [11] int N = 10000; T )
oot [12] for(int 1=0;i<N;i++){ h->Fill(gRandom->Gaus(50,10)); } Mean  50.08

Std Dev  9.898

oot [13] h->Fit("gaus");

khkkkkhkhkhhkhhkhhkhhhhrkhrkkhhhkhrhhkhrkhrkr

finimizer is Minuit2 / Migrad

“hi2 = 13.0412

NDf = 17

=dm = 1.49292e-07

NCalls = 52

“onstant = 1185.73 +/- 14.7099

CED = 50.0451 +/- 0.102443

Sigma = 10.0712 +/- 0.075682 (limited)

oot [14] h->Draw();
oot [15]




[image: image4.png]__________________________________________________________________ File Ec ptions  Tools
| Welcome to ROOT 6.38.04 https://root.cern | N=100, bin=100
| (c) 1995-2025, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for linuxx8664gcc on Apr 08 2026, 08:58:36

| From tags/6-38-04@6-38-04

| Wwith std202002

| Try '.help'/'.?', '.demo', '.license', '.credits',

root [0] TH1D *h = new TH1D("h","N=100, bin=100",100,20,80);

root [1] int N = 100;

root [2] for(int 1=0;i<N;i++){ h->Fill(gRandom->Gaus(50,10)); }

root [3] h->Fit("gaus");

Fontconfig warning: using without calling FcInit()

Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name c1
KhKhhkhhkIxhrhdhdxdddhdddddddhdkddddddhdrdrhdrd

Minimizer is Minuit2 / Migrad

Chi2 = 24.2371

NDf = 48

Edm = 1.17311e-06

NCalls = 124

Constant = 1.66146 +/- 0.254591

Mean = 52.161 +/- 6.60652

Sigma = 23.3554  +/- 12.1996 (limited)

root [4] h->Draw();
root [5] D



[image: image5.png]I1inimizer is Minuit2 / Migrad

“hi2 = 96.7531

NDf = 89

~dm = 9.23022e-07

NCalls = 70

“onstant = 21975017} +/- 0.934427

lean = 49.7335 +/- 0.34235

Sigma = 9.98803 +/-  0.28657 (limited)

oot [4] h->Draw();
oot [5] TH1D *h = new TH1D("h","N=100000, bin=100",160,20,80);

Jarning in <TROOT::Append>: Replacing existing TH1: h (Potential memory leak).

oot [6] int N = 100000;
oot [7] for(int 1=0;1<N;i++){ h->Fill(gRandom->Gaus(50,10)); }
oot [8] h->Fit("gaus");

khkkhkhkhkhhkhkhhkhhhhkhrkhhkhkhrkhhkhrkhrdr

finimizer is Minuit2 / Migrad

“hi2 = 102.607

NDf = 97

=dm = 2.51175e-06

NCalls = 51

“onstant = 2401.24 +/- 9.49443

CED = 49.9947 +/- 0.0319598

Sigma = 9.95652 +/- 0.0241738 (limited)

oot [9] h->Draw();
oot [10]

Eile

Edit View Options

Tools

N=100000, bin=100




[image: image6.png](root_env) haodiptan@haodipian-Legion-Y9000P-IAX10:~$S root
| Welcome to ROOT 6.38.04 https://root.cern
| (c) 1995-2025, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for linuxx8664gcc on Apr 08 2026, 08:58:36
| From tags/6-38-04@6-38-04
| Wwith std202002
| Try '.help'/'.?', '.demo', '.license', '.credits', '.quit'/'.q' |

__________________________________________________________________ File Edit View Options Tools

root [0] // 106bin20~80

Entries 1001

root [1] TH1D *h = new TH1D("h","50 10",100,20,80); Mean

Std Dev .

root [2]

oot [2] // N

root [3] int N = 10000;

root [4]

root [4] // N=50=10

root [5] for(int 1=0; i<N; i++){

root (cont'ed, cancel with .@) [6] h->Fill(gRandom->Gaus(50, 10));
root (cont'ed, cancel with .@) [7]}

root [8]

-oot [8] //

root [9] h->Fit("gaus");

Fontconfig warning: using without calling FcInit()

Info in <TCanvas::MakeDefCanvas>: «created default TCanvas with name c1
khkkhkhkhkhkhkhkhkhkhhdhdhdhdhdrdkrdhddddrdrhdrdrdx

Minimizer is Minuit2 / Migrad

Chi2 = 109.7

\Df = o7

Edm = 1.06578e-05

NCalls = 57

Constant = 241.958 +/- 2.99968

Mean = 50.0504 +/- 0.0995738

Sigma = 9.77586 +/- 0.0722735 (limited)
root [10]

root [10] // +
oot [11] h->Draw();
root [12]





总结：N越大：数据越多，图越顺滑，结果越准，误差越小。

bin太少：柱子太粗，细节看不清，结果不准。bin太多：柱子太碎，噪音毛刺太多。

核心区别：插值必须精准穿过所有已知数据点，只用来补全两点之间的空缺值，不管数据本身的误差；拟合不需要穿过任何一个点，只找整体最贴合的趋势线，用来抹平实验里的随机波动，找到真实规律。

应用举例：插值：比如实验只测了0、1、2秒的温度，想知道1.5秒的温度，就用插值算；拟合：第一个任务就是拟合的例子。

原理：插值：用附近几个已知点连出连续的线，算中间值。最简单的是线性插值（两点连直线）。

拟合：用最小二乘法，让所有点到曲线的距离平方和最小，找到最优参数。最常用的就是我们做的高斯拟合。

拟合质量评估：最核心看卡方/自由度（χ²/NDF），这个数越接近1，拟合越好；远大于1就是曲线根本没贴合数据。

3、

基本粒子：1夸克

共同属性：参与所有四种相互作用，带分数电荷，永远不能单独存在，只能凑成质子、中子这类粒子。实例：上夸克、下夸克、粲夸克。

2轻子

共同属性：不参与强相互作用，只参与电磁、弱和引力作用，带整数电荷。实例：电子、μ子、电子中微子。

3规范玻色子

共同属性：是传递相互作用力的“信使”粒子。实例：光子（传电磁力）、胶子（传强力）、W玻色子（传弱力）。

4希格斯玻色子

共同属性：标准模型最后发现的粒子，作用是给其他基本粒子赋予质量。实例：只有希格斯玻色子这一种。

4、

对于粒子探测来说，其他三种力没法用：

强相互作用：强度太大，粒子一碰到探测器就会被撞碎，根本留不下完整的飞行轨迹。

弱相互作用：强度太弱，粒子穿过探测器几乎不发生反应，探测器根本抓不到信号。

引力：对微观粒子的影响可以完全忽略不计。

而电磁相互作用刚好合适：

首先就是绝大多数要探测的粒子都带电，都会和电磁力发生反应；中性粒子也能通过次级带电粒子间接探测。其次电磁相互作用力的强度适中：粒子穿过探测器只会损失一点点能量，不会改变飞行方向，能留下完整清晰的径迹。最后是由于信号好测：电磁作用会让介质电离出电荷或者发光，这些信号能被电子设备直接采集。还有一点就是能测的信息多：通过径迹的弯曲程度、长度，就能算出粒子的动量、电荷、速度等关键信息。
