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%%Millikan Oil Drop Data Analysis

% calculating the charge on our oil drops

% all quanties must be in units corresponding to the final charge in e.s.u.

% (electrostatic units) this means cm,g,s,dyne(instead of Newtons),volts

q = A*B*C where each letter coresponds to a portion of the equation for

the charge on a oil drop A need only be calculated once while B and C must be calculated for each drop

A

A = [400*pi*d(1/(g*density)(9*viscosity/2)^3)^1/2]

close all,clear all,clc

d = .764; %cm

g = 980; %cm/s^2

rho = .886; %g/cm^3, density

eta = 1.845*10^-4; %dyne*s/cm^2, viscosity

A = (400*d*pi*((((9*eta/2)^3)*(1/g*rho))^(1/2)));

B

before I can calculate B I need to calculate the radius of my drop, a I will calculate an a (best guess) for all four drops using each drops average fall velocity I will also calculate an a (up) and a (low) the upper and lower limits of a using the SEM of each average.  This process will give me a total of 12 values for a with which I will calculate 12 B values a = [(b/2*p)^2+(9*eta*velocity fall)/(2*g*rho)]^1/2-(b/2p)

b = 6.17*10^-4; % given pressure conatant in cm Hg

p = 77.343; %pressure on Nov 19th in cm Hg

Vf1 =.003601; %all velocities in cm/s

Vfup1 = Vf1 +.000308;

Vfdown1 = Vf1 -.000308;

Vf2 = .0014;

Vfup2 = Vf2 +.000102;

Vfdown2 = Vf2 -.000102;

Vf3 = .003069078;

Vfup3 = Vf3 + .000196197;

Vfdown3 = Vf3 - .000196197;

Vf4 = .0021961;

Vfup4 = Vf4 + (8.7199*10^-5);

Vfdown4 = Vf4 - (8.7199*10^-5);

a1 = (((b/2*p)^2 + (9*eta*Vf1/2*g*rho))^(1/2))-(b/2*p);

aup1 = (((b/2*p)^2 + (9*eta*Vfup1/2*g*rho))^(1/2))-(b/2*p);

adown1 = (((b/2*p)^2 + (9*eta*Vfdown1/2*g*rho))^(1/2))-(b/2*p);

a2 = (((b/2*p)^2 + (9*eta*Vf2/2*g*rho))^(1/2))-(b/2*p);

aup2 = (((b/2*p)^2 + (9*eta*Vfup2/2*g*rho))^(1/2))-(b/2*p);

adown2 = (((b/2*p)^2 + (9*eta*Vfdown2/2*g*rho))^(1/2))-(b/2*p);

a3 = (((b/2*p)^2 + (9*eta*Vf3/2*g*rho))^(1/2))-(b/2*p);

aup3 = (((b/2*p)^2 + (9*eta*Vfup3/2*g*rho))^(1/2))-(b/2*p);

adown3 = (((b/2*p)^2 + (9*eta*Vfdown3/2*g*rho))^(1/2))-(b/2*p);

a4 = (((b/2*p)^2 + (9*eta*Vf4/2*g*rho))^(1/2))-(b/2*p);

aup4 = (((b/2*p)^2 + (9*eta*Vfup4/2*g*rho))^(1/2))-(b/2*p);

adown4 = (((b/2*p)^2 + (9*eta*Vfdown4/2*g*rho))^(1/2))-(b/2*p);

% none of these radius make sense because they are in cm and the range

% overwhich we were watching them fall was .05 cm and the drops did not

% take up half the space over which they were falling

% B = (1/1+(b/a*p))^3/2 will calculate for all values of a

B1 = (1/(1+(b/p*a1)))^(3/2);  % because the b/p*a term is so small this value just goes to 1 which makes me wonder about my pressure conversion

                              % I just double checked and my pressure seems

                              % correct, so the only other error is data

                              % which I already knew was problematic

Bup1 = (1/(1+(b/p*aup1)))^(3/2);

Bdown1 = (1/(1+(b/p*adown1)))^(3/2);

B2 = (1/(1+(b/p*a2)))^(3/2);

Bup2 = (1/(1+(b/p*aup2)))^(3/2);

Bdown2 = (1/(1+(b/p*adown2)))^(3/2);

B3 = (1/(1+(b/p*a3)))^(3/2);

Bup3 = (1/(1+(b/p*aup3)))^(3/2);

Bdown3 = (1/(1+(b/p*adown3)))^(3/2);

B4 = (1/(1+(b/p*a4)))^(3/2);

Bup4 = (1/(1+(b/p*aup4)))^(3/2);

Bdown4 = (1/(1+(b/p*adown4)))^(3/2);

C , this is the portion that uses both the fise and fall velocities

I will do the same thing with the rise velocities as I did with the fall velocities Vr (best) and the uper and lower limits

V = 499.5; %plate voltage in volts

Vr1 = .005331;

Vrup1 = Vr1 +.000998;

Vrdown1 = Vr1 - .000998;

Vr2 = .016331;

Vrup2 = Vr2 + .002266;

Vrdown2 = Vr2 - .002266;

Vr3 = .004150371;

Vrup3 = Vr3 + (9.20089*10^-5);

Vrdown3 = Vr3 - (9.20089*10^-5);

Vr4 = .02023769;

Vrup4 = Vr4 + .00117165;

Vrdown4 = Vr4 - .00117165;

% C = [vf+vr*(vf)^1/2]/V

C1 = (Vf1+(Vr1*(Vf1^(1/2))))/V;

Cup1 = (Vfup1+(Vrup1*(Vfup1^(1/2))))/V;

Cdown1 = (Vfdown1+(Vrdown1*(Vfdown1^(1/2))))/V;

C2 = (Vf2+(Vr2*(Vf2^(1/2))))/V;

Cup2 = (Vfup2+(Vrup2*(Vfup2^(1/2))))/V;

Cdown2 = (Vfdown2+(Vrdown2*(Vfdown2^(1/2))))/V;

C3 = (Vf3+(Vr3*(Vf3^(1/2))))/V;

Cup3 = (Vfup3+(Vrup3*(Vfup3^(1/2))))/V;

Cdown3 = (Vfdown3+(Vrdown3*(Vfdown3^(1/2))))/V;

C4 = (Vf4+(Vr4*(Vf4^(1/2))))/V;

Cup4 = (Vfup4+(Vrup4*(Vfup4^(1/2))))/V;

Cdown4 = (Vfdown4+(Vrdown4*(Vfdown4^(1/2))))/V;

q = A*B*C

q1 = A*B1*C1

qup1 = A*Bup1*Cup1;

qdown1 = A*Bdown1*Cdown1;

q2 = A*B2*C2

qup2 = A*Bup2*Cup2;

qdown2 = A*Bdown2*Cdown2;

q3 = A*B3*C3

qup3 = A*Bup3*Cup3;

qdown3 = A*Bdown3*Cdown3;

q4 = A*B4*C4

qup4 = A*Bup4*Cup4;

qdown4 = A*Bdown4*Cdown4;

X1 = 1;

X2 =2;

X3 =3;

X4 =4;

E1 = qup1-qdown1;

E2 = qup2-qdown2;

E3 = qup3-qdown3;

E4 = qup4-qdown4;

figure(gcf)

errorbar(X1,q1,E1,'ro')

hold on

errorbar(X2,q2,E2,'co')

errorbar(X3,q3,E3,'ko')

errorbar(X4,q4,E4,'bo')

%legend('q1','q2','q3','q4')

e = 4.803 *10^-10;

e2 = 2*e;

e3 = 3*e;

e4 = 4*e;

e5 = 5*e;

e6 = 6*e;

e7 = 7*e;

e8 = 8*e;

e9 = 9*e;

e10 = 10*e;

e11 = 11*e;

e12 = 12*e;

x = linspace(0,10);

plot(x,e4,'k',x,e5,'k',x,e6,'k',x,e7,'k',x,e8,'k',x,e9,'k',x,e10,'k',x,e11,'k',x,e12,'k')

legend('q1','q2','q3','q4','4*e-','5*e-','6*e-','7*e-','8*e-','9*e-','10*e-','11*e-','12*e-')

ylabel('charge in e.s.u')

title('Calculated Charges vs Intergral Multiples of the Charge of an e-')

q1 =

  5.4209e-009

q2 =

  2.7804e-009

q3 =

  4.5611e-009

q4 =

  4.3475e-009
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