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Abstract

In this paper, the traditional experimental method of measuring focal length of convex lens is im-
proved, and a new method of measuring the focal length of convex lens using laser as light source
is introduced. This method is based on the principle of convex lens converging light, laser propa-
gating along a straight line, plane mirror imaging and so on. It can directly read the measurement
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value of focal length, which is more comprehensive and more accurate than that of traditional
method.
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Figure 1. Experimental schematic diagram of lens focal length measurement based on laser light source
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Figure 2. Measurement of focal length of convex lens by formula method
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Figure 3. Measurement of focal length of convex lens by displacement method
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Table 1. Lens focal length data based on laser light source
F 1. BT HCOLRNEREEHIRIZR (Cm)

}Z%/J@& 1 2 3 4 5 6 7 8 9 10
PIHBEALARE do 38.50 62.13 57.42 42.52 60.52 46.98 52.26 67.05 62.99 50.49
BELAAE dy 23.55 47.16 42.45 27.53 4558 32.00 37.30 52.10 48.00 35.50
FEA 14.95 14.97 14.97 14.99 14.94 14.98 14.96 14.95 14.99 14.99
3.2. ARE

MR 2 Fp Il A v B B AR PRSI ME: f =14.938cm s EASHEZREH 0.683 I, A EAHIEE:

5 —\2
i fi —f N N NETERON R
A, =t M =0.019cm ; B BT E: Ay =0.02cm s I RAL KA BARIEAH 5T B «

P 5x4
U=Ai+A%2 =0.03cm; MIELHN: f=f+U, =(14.94+0.03)cm ; AIXTiRZE:
_1500-14.938 _ /104 .
15.00

Table 2. Formula method data record table

% 2. RATEBURICRFRE(Cm)

~

3{\%\\@% 1 2 3 4 5 6 7 8 9 10
g p 1922 2200 2346 2048 3212 3725 4552 4837 5415 5737
g8 p 65.24 4587 4113 3004 2798 2500 2238 2162 2080 2023
fEH T 1485 1487 1494 1488 1495 1496 1500 1494 1503  14.96
3.3. fiI#E
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X
2o S = . ‘g 15.00-14.94
SEMZ: U=003m; JELRNy: f=1f+U, =(14.95+0.03)cm ; MIXTiRZ%E: E =%:0.34% .
Table 3. Displacement method data recording table
T 3. (IR EBIEITRENE
\\\\\ Vi F
~ s 2 3 4 5 6 7 8 9 10
ARE T
L/cm 63.35 66.00 67.50 68.70 70.00 72.50 75.00 76.00 80.00 84.90
l/em 15.25 20.61 22.78 24.62 26.92 30.02 34.76 35.04 40.13 46.25
Fihi/em 14.92 14.89 14.95 14.97 14.92 15.02 14.95 14.96 14.97 14.93

4. =ZM7FEXTEE

6T WO VR 1V B0 4 T AR 0 Y LR TR AR R, (RO S 56 5 £ 158 3 P SO S Y5 oz
BAEFHIE, 7T UL G5 B 1 R

2N T T L T R B P B BT A T, PRI — R EL e 5 SeBR, Bl
SR E R PA, — T RAR SR RN, RSN, TR HLEN, B R, st
RREGBERSATEI G, T GBI, W09 s R B BB ARSI, IR RS
SO BB RMR R/, AT BRI B I 4 T S — 7 TR B O EAR M 2 9 L Aot eh
ORLEARHE , S IR BRI AEAE— R (R, BT 7ESEBer b & e B AN H 2 S e — R iR

RIS TEE M BT R AR, A EAR A T HEAT T PR AT, RS 0 T M 24 T A 23k 6 Ve i
BT P, B T ARIERIG O E e, TTUAERIORE LS 1, R S 2, {E
E T o R o 3 O PR AR — TR PR AT (T RO S VMR, P E
C. D f B#FtE—E M NNEE(L 3 Fir), JHAEF ZIICRHSRET . FIRSg e — & i
L P LA, ERARSRFE T A S B O, (R RS SRR S, [R5 i —
TR, RIS RSH —EhE.

Table 4. Error comparison of three methods

F 4. =M RIRELR (cm)

& T5E A (15.00) A A E B I E S AHR R 2
WO B HE B 14.969 0.007 0.022 0.21%
ARE 14.94 0.019 0.03 0.41%
(DREAFS 14.95 0.013 0.03 0.34%
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