PHYS 391 - Day 4

* Lab 1 plot examples
» Counting Statistics
» Start discussing Chap. 5



L ab 1 plot examples
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e First 10 points in sin/cos array

 Change plot type from line to points



| ab 1 galaxy plots
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Declination vs. RA, 24 hours = 360 degrees

Use circles unless you have a good reason not to, size should be
appropriate



| ab 1 galaxy plots
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e Use different colors, could in principle use different symbols,
but here probably too many points to make sense

 Add a legend to identify each population



| ab 1 galaxy plots
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™~ Don’t forget units!
« Different ways to do this, must be able to identity different distributions.

e Could also ‘stack’ histograms so Spiral is added on top of Elliptical



Counting Bacteria

Your friend works in a biology lab counting bacteria
under a microscope

For a given sample, there are usually around 25
bacteria per sample

It they want to know the mean number to 1%, how
many samples do they need?

Example of a counting problem...



Counting Bacteria

o1 100 trials




Counting Bacteria |l

e Counting their 101st sample, your friend finds 40
bacteria

* They are convinced there must be something

wrong with the sample: “| have never seen a
number this high”

* Do you agree with your friend’s assessment?



Table A. The percentage probability,

X+to

Prob(within to) = |y_, Gy (x)dx,

Appendix A: Normal Error Integral, 1

as a function of r. X100 X X+

t 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.00 0.80 1.60 2.39 3.19 3.99 4.78 5.58 6.38 7.17
0.1 7.97 8.76 955 1034 1113 1192 1271 1350 1428 1507
02 1585 16.63 17.41 1819 1897 1974 20.51 21.28 2205 2282
0.3 23.58 2434 2510 2586 26.61 2737 2812 28.86 29.61 30.35
04 31.08 31.82 3255 3328 3401 3473 3545 36.16 3688 37.59
0.5 38.29 38.99 39.69 4039 41.08 41.77 4245 4313 4381 4448
0.6 4515 45.81 4647 4713 4778 4843 4907 4971 5035 5098
0.7 51.61 5223 5285 5346 54.07 54.67 5527 5587 5646 57.05
0.8 57.63 58.21 5878 5935 5991 6047 61.02 61.57 6211 62.65
0.9 63.19 63.72 64.24 6476 6528 6579 66.29 6680 6720 6778
1.0 68.27 68.75 69.23 6970 7017 7063 7109 7154 7199 7243
1.1 72.87 7330 73773 7415 7457 7499 7540 7580 76.20 76.60
1.2 76.99 7737 7775 7813 7850 7887 7923 7959 7995 80.29
13  80.64 80.98 8132 81.65 8198 8230 82.62 82.93 R83.24 83.55
1.4 8385 84.15 84.44 8473 85.01 8529 8557 8584 86.11 86.38
1.5 86.64 8690 87.15 87.40 R87.64 8789 8812 8836 8859 8882
1.6 89.04 89.26 8948 89.69 89.90 90.11 9031 9051 90.70 90.90
1.7 91.09 91.27 9146 9164 9181 9199 9216 9233 96249 9265
1.8 9281 9297 93,12 9328 9342 9357 9371 9385 9399 94.12
1.9 94.26 94.39 9451 9464 9476 9488 9500 9512 9523 9534
20 9545 95.56 9566 9576 9586 9596 9606 96.15 9625 9634
2.1 9643 96.51 96.60 96.68 96,76 96.84 9692 97.00 9707 97.15
22 9722 97.29 9736 9743 9749 9756 9762 9768 9774 9780
2.3 9786 9791 9797 9802 9807 98.12 98.17 9822 9827 98.32
24 9836 98.40 9845 9849 9853 0857 9861 9865 98.69 98.72
2.5 9876 98.79 98.83 9886 98.89 08.92 9895 9898 99.01 99.04
2.6 9907 9909 99.12 99.15 9917 9920 9922 9924 9926 99.29
277 9931 99.33 9935 9937 9939 9940 9942 99.44 9946 9947
2.8 9949 9950 9952 90953 9955 9956 99.58 99.59 9960 99.61
2.9 9963 99.64 9965 99.66 99.67 99.68 9969 96970 9971 99.72
3.0 9973
3.5 9995
4.0 99.994
45 99.9993
5.0 99.99994
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