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14.4 rms = 1.14e-11; mean = 6.51e-08
14.5 rms = 1.23e-11; mean = 6.52e-08
14.6 rms = 1.30e-11; mean = 6.42e-08

14.6 cm 1.5% difference from 14.4 cm; 14.5 cm is 100% to 2 decimal places



Error analysis

placing the height between 14.4 cm and 14.5 cm gives an error of <0.05%

- Includes error in rotation since no way of making it consistent so total error
including rotation is <0.05%

- Irises and iris mounts will most likely decrease this error further

- Start with cylindrical cuvette



Consistency Test of transmission through Distilled Water

® @ Trial 1
® @ Trial 2
® @ Trial 3
@ @ Trial 4 '
® @ Trial 5

Current [A]

250.0
Wavelength [nm]

Trial 4 and 5 lie very far out, approximately 2% difference between Trial 4 and
Trial 1

Could be the rotational error as well since there no guaranteed way to keep it
consistent right now

Spread quite big compared to other wavelengths



Consistency Test of transmission through Distilled Water: 275 nm

® @ Triall
415/ @ @ Trial 2
® @ Trial 3
® @ Trial 4
® @ Trial 5

Current [A]
[ ]

4.00

274.0 2745 275.0 2755
Wavelength [nm]

275 nm

Smaller spread than 250 nm

No trend except Trial 5 still has highest transmission
2% difference between Trial 5 and Trial 1

Total rms = 5.42e-12

276.0



le-8 Consistency Test of transmission through Distilled Water: 300 nm
® @ Trial 1
® @ Tial2 ]
® @ Trial 3
4001 @ @ Trial 4
® @ Trial5

3.95

Current [A]

3.90

299.0 299.5 300.0 300.5

Wavelength [nm]

301.0

- 300 nm

- Similar trend in comparison with 275 nm
- Totalrms = 5.07e-12



300188 Consistency Test of transmission through Distilled Water: 325 nm

® @ Trial 1 [ ]
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Current [A]
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324.0 3245 325.0 3255 326.0
Wavelength [nm]

325 nm
Total rms = 2.74e-12



240168 Consistency Test of transmission through Distilled Water: 350 nm
® @ Trial 1
® @ Trial 2
® @ Trial 3
® @ Trial 4 0
238r@ @ Trial 5

[l 1

Current [A

2.30

226
349.0 349.5 350.0

Wavelength [nm]

350.5 351.0

350 nm
Total rms = 2.49e-12



1761e=8 Consistency Test of transmission through Distilled Water: 375 nm

® @ Trial 1 [}
® @ Trial 2
® @ Trial 3
® @ Trial 4
® @ Trial 5

174

Current [A]

170

1.66
374.0 374.5 375.0 375.5 376.0

Wavelength [nm]

375 nm
Total rms = 1.49e-12



Lesle=8 Consistency Test of transmission through Distilled Water: 400 nm

® @ Trial 1
® @ Trial 2
® @ Trial 3
® @ Trial 4 .
® @ Trial 5

1.6.
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161

[ ]
1.60 o

Current [A]

158
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399.0 399.5 400.0 400.5 401.0

Wavelength [nm]
400 nm
Total rms = 1.89e-12



1200188 Consistency Test of transmission through Distilled Water: 425 nm

® @ Trial 1 [] '
® @ Trial 2
® @ Trial 3
® ©® Trial 4
1285r@ @ Trial5

1.280

Current [A]

=
N
3
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1.265

1.260

1.255

424.0 424.5 425.0 425.5

Wavelength [nm]

425 nm

Total rms = 1.16e-12

Difference between trial 1 and 2 is about 2.4%
Trial 2 and 3 overtake 4 and 5

426.0



1035 1e-8 _Consistency Test of transmission through Distilled Water: 450 nm
® @ Triall
® @ Trial 2
® @ Trial 3
@ @ Trial 4
® @ Trial 5

1.030 ' .

1.025

1.020

Current [A]

1.015

1.010

1.005
449.0 449.5

- 450 nm
- Total rms =9.31e-13
- Difference between trial 1 and 2 is 2.1%

450.0 450.5

Wavelength [nm]

451.0



o501 Consistency Test of transmission through Distilled Water: 475 nm
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474.0 474.5 475.0 475.5 476.0

Wavelength [nm]

- 475 nm
- Total rms = 6.89e-13
- Difference between trial 1 and 2 is 1.8%, however, trial 2 and 5 is now 2.8%



5 151e-9 ‘ Consistency Test of transmission‘ through Distilled Water: 500 nm ‘
® ® Trial 1
® @ Trial 2
® @ Trial 3
® @ Trial 4
® @ Trial 5

5.05

Current [A]
®

5.00

4.90 - L L
499.0 499.5 500.0 500.5

Wavelength [nm]

501.0

- 500 nm
- Totalrms=7.11e-13
- Difference between trial 1 and 2 is 1.4% and trial 2 and 5 is 2.8%



Consistency Trials through distilled water: cylindrical

e Trial 1
e Trial 2
e Trial 3
e Trial 4
e Trial 5

IS
[ ]

Current [A]

400
Wavelength [nm]

Seems very consistent, variations are not noticeable at this scale but errors
are still within 2% as stated earlier



504168 Consistency Test of transmission through Distilled Water: 250 nm

® ® Trial 1
® @ Trial 2
® @ Trial 3
® @ Trial 4 ®

® @ Trial 5
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Current [A]
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5.89 '

5.88 - -
249.0 249.5 250.0

Wavelength [nm]
Total rms = 1.34e-11

Trial 1 rms = 1.06e-11; trial 2 rms = 1.26e-11; trial 3 = 1.83e-11; trial 4 =
1.24e-11; trial 5 = 1.34e-11

Bigger spread than cylindrical
Not sure why trial 5 is so low... but difference is only 0.5% on average

n
250.5 251.0



le-8 Consistency Test of transmission through Distilled Water: 275 nm
@ @ Trial1
® @ Trial 2
® @ Trial 3
3781 @ Trial 4 '

® @ Trial 5 '

377

Current [A]
«aTID

3.75

3.74
274.0 274.5 275.0 275.5

Wavelength [nm]

276.0

- Total rms = 6.70e-12
- Trial 1 rms = 5.15e-12; 2 = 5.42e-12; 3 =5.02e-12; 4 = 5.20e-12;
5=6.70e-12



3651e-8 Consistency Test of transmission through Distilled Water: 300 nm
® @ Trial 1

® @ Trial 2
® @ Trial 3
© © Trial 4 '
. @® @ Trial 5

3.66

Current [A]
@

3.64

"299.0 299.5 300.0 300.5 301.0

Wavelength [nm]

- Total rms =4.31420270734e-12
- 1=417e-12; 2 =4.49e-12; 3 =4.19e-12; 4 =4.57e-12; 5 =4.31e-12



2780 1e=8 Consistency Test of transmission through Distilled Water: 325 nm
® @ Trial 1
® @ Trial 2
® @ Trial 3
775|| @ @ Trial 4
® @ Tial5

2770 '

2765

2.760 I

2.755

Current [A]

2.750

2.745

2.740
324.0 3245 325.0 325.5

Wavelength [nm]

- Total rms = 3.35351101236e-12
- 1=3.97e-12; 2 =3.30e-12; 3 =3.72e-12; 4 = 3.37e-12; 5 = 3.35e-12

326.0



2190 1e=8 Consistency Test of transmission through Distilled Water: 350 nm
® @ Trial 1
® @ Trial 2 '
® @ Trial 3

® ® Trial 4
21851 @ @ Trial 5
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Current [A]
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2.165

2.160

2155
349.0 349.5

350.0 350.5
Wavelength [nm]

- Total rms = 2.51922928492e-12
- 1=248e-12; 2=2.29e-12; 3 =2.64e-12; 4 = 2.40e-12; 5 = 2.52e-12

351.0



Leaole=8 Consistency Test of transmission through Distilled Water: 375 nm

® @ Trial 5

1.630

Current [A]

1.620

375.0
Wavelength [nm]

- Total rms = 1.73620649694e-12
- 1=156e-12; 2 =2.16e-12; 3 =1.83e-12: 4 = 1.68e-12;: 5=1.74e-12



fe-8 Consistency Test of transmission through Distilled Water: 400 nm
® @ Trial 1
1535 @ @ Trial 2
® @ Trial 3
@ @ Trial4 '
® @ Trial 5

1530

Current [A]

1.525

1.520 '

399.0 399.5 400.0 400.5 401.0

- Total rms = 1.58082402246e-12
- 1=1.618e-12; 2 =1.50e-12; 3 =1.73e-12; 4 = 1.62e-12; 5 = 1.58e-12




Lag6le=8 ‘ Consistency Test of transmission through Distilled Water: 425 nm
® ® Trial 1
® @ Trial 2
® @ Trial 3
® @ Trial 4 l
1224/@ @ Trial 5
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1.216

1214 '

424.0 4245 425.0 4255 426.0

Wavelength [nm]

- Totalrms =1.1711518945e-12
- 1=137e-12; 2=1.34e-12; 3 =1.29e-12: 4 =1.35e-12;: 5=1.17e-12



0761e=9 ‘ Consistency Test of transmission‘ through Distilled Water: 450 nm ‘
® ® Trial 1
® @ Trial 2
® @ Trial 3 '
® @ Trial4
@ @ Trial 5

9.74 |

9.72

Current [A]

9.70

9.68

9.66 L L L
449.0 449.5 450.0 450.5

- Total rms = 9.83573781879e-13
- 1=1.01e-12; 2=1.06e-12; 3 =1.02e-12; 4 = 1.00e-12; 5 = 9.83e-13

451.0



6.421e9 ‘ Consistency Test of transmission‘ through Distilled Water: 475 nm ‘

® ® Trial 1
® @ Trial 2

@ @ Trial 3
@® ©® Trial 4
641-@ @ Trial 5 '

6.40 '
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o
w
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6.37

6.35 - L L
474.0 474.5 475.0 475.5 476.0

Wavelength [nm]
- Total rms =7.92287031069e-13
- 1=7.78e-13; 2=6.80e-13; 3 = 7.13e-13; 4 = 8.42e-13; 5 = 7.92e-13




4.8501e=2 Consistency Test of transmission through Distilled Water: 500 nm

® ® Trial 1
® @ Trial 2
® @ Trial 3
4.845)|@ @ Trial 4

® ® Trial 5 I

4.840

4.835

4.830

Current [A]

4.825

4.820 l

4.815

4.810 L L L
499.0 499.5 500.0 500.5 501.0

- Total rms = 7.30313925377e-13
- 1=6.40e-13; 2 =5.65e-13; 3 =5.90e-13; 4 =6.10e-13; 5 = 7.30e-13




,1e-8 Consistency Trials through distilled water: cylindrical

e Trial 1
e Trial 2
e Trial 3
e Trial 4
e Trial 5

Current [A]
[

w

0

250 300 350 400 450 500
Wavelength [nm]

Overall much more consistent because | did not have to take out the holder to
replace the rectangular cuvette; simply a slot to take in and out

Trial 5 was lowest and was consistently low through all wavelengths

Major source of error is the inconsistency of rotational DOF in cylindrical
cuvette, up to 2.8% error within each wavelength



