For Lab 7, let's look again at a modified version of the diagadrecattering angles:

What you are able to measure in lab are the following quastiti

Ab is your increment in the impact parametgrand from it you can geN/db = 1/(Ab)
because you have one measurementyier

¢ is the angle where you detect an “event” (the beam locatica r@sult of a certain impact
parameteb).

A¢ is the resulting increment in detected anglas a result of incrementirig

p is the radius of the measuring apparatus.

What you'd like to know is notl N/d¢ butdN/df and alsd@, so that you can recover the radilds
of the scatterer from
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Our problem in doing the analysis is that we've measureather than the desired angle
To consider the difference betweerandd, let’s define the small angular erreas shown in
the figure shown above. In the limit th&t< p, we can say that

0~ ¢p—e. (2

Now we need to do some geometry. Start by consideringihangle at upper left from the center
of the image; from it, we have

a+ﬁ+(¢—g):g =>0f=1—a—0. 3)



We can also find the angtefrom
Yyta=m = V=T —aq, 4)
and we can then use the interior angle sum rule to find

f+y+e = 7
¢ = r—f-y=r—(r—a—¢)—(r—a)
= 2a+ ¢ —. (5)

Now becausé = Rsin«, for small values ob we can make the approximatién~ R« and
thereby substitute ~ b/ R in Eq.[5. We have therefore arrived at an expression fir

b
e~ (¢ 7r)+2R. (6)
Now you might say that we've achieved precisely nothing,aose we need to know what the
scatterer size? is in order to find the correction to gétfrom ¢ in order to use data ofito get
R...Andyou're right, itis a circular train of logic. However, vean at least iteratively approach a
self-consistent solution by noticing that the correctioglac is smallest when < R. Therefore,
we can use the following procedure to solve fofrom our scattering data:

Step 1. Take only the small subset of your data [whereis small andp ~ 6 and (dN/d¢) ~
(dN/df)] and get a first estimate @t from Eq.[1 of
dN/d¢

RO:QSin(¢/2)dN/db forb < R.

Step 2. Using the first gue$ determined above, calculatéor each value of using EqLH of

e:(¢—7r)+2]%.

Step 3. Now you can convert each valuesafito an estimate of from Eq.2 of
0~a¢—e.

From this set of) data you can now determingV/df instead ofdN/d¢, and you can now
use your entire data set to calculate the next better guesaef
dN/df
sin(6/2) dN/db’

Step 4. Now if you wanted you could use tlbetter guess ofRR given by R, to calculate a refined
estimate ot as per step 2, and then do step 3 again, and so on in an itgrativedure.

For the purposes of this lab, one pass through the above isteqpdficient (you don’t need to
iterate).



