In[431]:=

<< Physi cal Constants’
<< Units’

Foi |l properties
(Z, A, p, Xo(grams), Xg(cns), nucl ear charge radi us paraneter)

nesg- Beryllium= {4, 9, 1.85, 65.19, 35.28, .64};
Poly = {6, 12, 1, 43.8, 41.3, .69};
Al = {13, 27, 2.7, 24, 8.9, 1.04};
Au = {79, 197, 19.3, 6.46, .334, 2.3};
Foils = {Beryllium Poly, A, Au};

Si ze par anet er s used by Hof st adt er
i nexponential form: rns chargeradi us =

2 +a+/3 but diverges fromA3for |ight nucl ei
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Out[443]/[TableForm=
‘SI ope paraneter roxAl3/(2/3)

Beryllium|0. 64 0. 780609
Car bon 0.69 0.859171
CGol d 2.3 2.18361

Approxi mations to Hof stadter' s form

wun- Rutherford[e , Z_, EeMeV_ ] :=1/4 (Zxagw)? Csc[e/2]*

EeMeV?
Mtt[e , Z, EeMeV_]:=Rutherford[e, Z EeMeV] *

Z Sin[e/2 1-Sin[e/2
Cos[6/2]2 (1, T*ZxoeusSin[0/2] « ( [6/2])

Cos[6/2]°
2 x EeMeV .
Qe , EekV ]:=z ——— Sin[e/2]
hc
1
naan- P[r_, a ] = ———— EXp[-r /a]
87 (a)s

4z [7r p(r, @) sin(r Q(6, EeMeV)) dr
naas- FOrmFactor(@ , a , EeMeV ) =

Q(9, EeMeV)
Hofstadter[6 , Z , EeMeV _, a ] := Mott[6, Z, EeMeV] = FormFactor [0, a, EeM eV]2

Cal cul ate the MCS scattering angle, 69, wth the constraint that

target produces 1 el ectron/cm2 at 90 or 45° Imfromthe target.
Since the elastic scattering rate is:
Rat e = g—on*FI ux* 2t

Q A*n’b

and we require Rate=1 we invert this to find t.dQ goes from
103 510“% ie 1/2 to 1 degree aperture.

nasop- dQ = 4*10_4; Fl ux = 109;
There are small corrections for the plastic - ie :
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Nc = Chem cal Dat a[" Pol ystyrene", "ElenentTal l y"1[[1, 2]1;
Ny = Chem cal Dat a[" Pol ystyrene", "ElenentTal ly"]1[[2, 2]1;
pps = Chemi cal Dat a[" Pol ystyrene", "Density"]/1000;
Mol ecul es = pps/ (Nc*12 %M, + Ny*x M) ;
At onsy = Ny * Mbl ecul es;
At onsc = Nc» Mol ecul es;
Correction= {1, 1, 1, 1};
At onsc

pps/ (12« M) ’

Correction[[2]] =

t45 =

Foils[[i, 3]] _ _
Table[.S*( _ _ x*Correction[[i]]*Flux*dQ=
MyxFoils[[i, 2]]

Hof st adt er [45 xDegree, Foils[[i, 1]1,

-1
80, Foils[Ii, 6]]]] i, 4}];

Foils[[i, 3]] _ _
t60=TabIe[.5* . . xCorrection[[i]]
MyxFoils[[i, 2]]

Fl ux * dQ » Hof st adt er [60 » Degr ee,

-1
Foils[[i, 11], 80, FoilsIIi, 6]]]) ,{, 4}];

Foils[[i, 3]] _ _
t90=TabIe[.5* . . xCorrection[[i]]
[M)*les[[l, 211

Fl ux = dQ » Hof st adt er [90 » Degr ee,

-1
Foils[[i, 111, 80, Foils[[i, 6]]]) i, 4}];

|3
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Out[462])//TableForm=
|Bery| lium Polystyrene Alum num Cold

45° |0. 0224508 0.0276849 0. 00526937 0.000366703
60° |0. 0823612 0.102971 0. 022279 0. 00267969
90° |0. 62664 0. 809059 0. 229531 0. 0678794

Target thickness

1.000
0.500F
beamline angle

0100 e
§0.05o —a— cosyes
= - —o— 45degrees
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0.005-

N o & &
& QO\% ?30

13.6 t
nazop= MCSTrl ., t ] :=W T * (1+.038xLog[t /rl])

ncs45 = Tabl e[MCS[Foi Il s[[i, 5]], t45[[i]11]1/Degree, {i, 4}1;
ncs60 = Tabl e [MCS[Foi l s[[i, 5]], t60[[i]]]/Degree, {i, 4}1;
ncs90 = Tabl e[MCS[Foi Il s[[i, 511, t90[[i]1]1/Degree, {i, 4}1;
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Out[474]/[TableForm=
|Bery| I'ium Pol ystyrene Al unmi num Cold

45° |10. 176992 0.182154 0.170071 0.239169
60° |0.362245 0.375574 0.376402 0.712472
90° |1. 0993 1.15955 1. 3468 4.12516

MCSfor given target and angle
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