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A New Technique for Measurement of a Position of Pulsatory
Light Beam by Using Some Optical Attenuator

Katsuaki SAKAKIBARA. Kouji KANAYA, Nobuyuki KobaMa
Shigeo FUjJIKI and Michio SUZUKI

Abstract

A new technique for the precise measurement of a position of pulsatory light beam
by using a triangular-type optical attenuator has been found. The principal arrangement is
shown in figure 6, and the apparatus in our experiments is presented in the photograph VI.

The optical attenuator converts the variations of light beam position into intensity
variations. These intensity variations can be memorized electrically by memory syncro-
scope through a multiplier phototube. Consequently the position of pulsatory optical
beam can be readily observed.

A triangular cell filled with a solution of cupric sulfate was used in our experiments
as a converting attenuator. Our apparatus can accurately detect the displacement of 2/9
mm, and the data is shown in figure 10 and photograph IX.

The necessary pulse width of light in order to detect its position is determined by
the sweep time of memory syncro scope, and so generaly it is one micro second.
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Fud flash lamp o4 & R, Sea tE/FHEECZT, Lo )% memory scope (T L
FREE LR X O PE LT,

Phht. I  Pattern of discharge by Xe-flash lamp. One
section of horizontal axis equals 5X10-* second.

Phot. I1  Pattern of radiation by ruby laser. One section
of horizontal axis equals 5X 104 secord. Sudden
derarture distinguishes this from the discharge
pattern of Xe-flash lamp.

il |
COWETIRD X 5 fi7eo te, HTEBO HEENEY LT THEE % /T memory
scope ANTZ DA HFHAINE, RICKHBEFHEEXBCICME TOLONHORE A R,



5 M3t 2 0 (i 8 0 A B 191

R ESRTMEE ORI OEIE 25, T RGBT A > ke Akt Bb,
RN A I\ T2 D PR D I3 % JETE T s 44 o S I B i ok e A RIS TH B, N
ETHEEOWRRMOMTEEIESROM 52 bh T %, #-7T, laser o6 T34
5l LT memory scope ~D A JIH B T iuE, = o laser DHEXIER D F B 1 T
Bo THHLOFFLTOXIZ X -7,

L=1IxS (1)

L3 tB W ~ DM A SHE R CHATIE 4m TH Y, TS T8 REAPE"S ol TR
BEETH Y BN dmfem® TH D, SIIHE LTS OO ERE CTHAE om® TH B,
Wk 4 O H 45 W T WG A O SEHB MR E A )

R ATAY’, (2)

TEZbh B, O VL memory scope ~DATITH H HMALIL volt T Hn, R INET
WEEOARNBI TH 5, A LI Lic 4, OFEER & & T

Og; = STl 1 CTENGH

0'06 L1 —= 0|\ e pNTUN EFE\//_ REE1 3 i -

06— e B0 N St N .-
‘ A L2 SEEL MMM SN S

0.04f —

002/ g =l

o.m,’,"' g
0008F < 11" f[f

0.006F

N
N
‘l
.
Njhw
Y
i)
4
i
1
]

1
\
i

\
T 1
Tt
Vo
Vot
[
'
t
'
V

SENSITIVITY — AMPS /W
\
\\
AN *
X T
t ]
v
Vo
[RY
1 Al
[N
\ [
[
[
\ \
Vo
-5
=\
%
1 1
1 '
‘l
'
\
i
al
i
T
\
\
1
i
i
\n
i
i
1
1

0,004 | o2

o2 .
e -
e [,, "\’ sr/‘\ 7 -

0.00} t—= 3 3Tl
AP TS
0.0008{— - \sw

‘ | \ .
o006t T L1/ Tt | igouanW Bk

0:0nn4 . el - \// —] \

0.00021

0.0001
1000 5000 10000
WAVELENGTH —ANGSTROMS
3 Response curves of photocathodoe surfaces. Our
multiplier photo-tube has the curve of S 10.




192 DRI - G A SR UC - TR (5 2 AR 92 - S Akt M 6
A = kA A) (3)

Te KT, A OWRICH T 208 FHEE O FEBERE RS 2 bh b, Fic, 4, OBFRCKH
T5 Q) LFREKEIED, &7, HEFHEEE~ L, O AStE L&) ik

L) = L) = 5 1) (4)

TROEINDHEEL D,

laser beam DWIHFE X KB THEEO THERMEEL » L/ v 0 T, KETFHHEE~
DAFHEXS K EA, laser ORIELENESE /v 5, #- T, laser F T memory scope ~DA
B, T ORBELEXELXMBRAHEL A, NETHEEEOEMBEFEEN 42 Y
—AJICHE LT 0.01 volt 7% 30volt BETH 5 O TEEZNL T2 laser 210H T ¥
B £ TRD LS IeHisMEC LD, HEFHEE CEHEZLE LLHAEOHT) (=memory
scope AJ)) MMBEH RS, ZHULHE L, e 30 RERK 4 e 2 E Y [ 2058687 5
X DM L=Le* ¥k, sBBiE4 e, —omMEx e Fa8 7 7 7 i
L—L=(L,—L) (—L)/l,=1) Is b EMCIs AL Z5BECESLOTHS BL, L, L, L &
O Ly RENECH B), WFBE L LTk CuSO,, 5 H,O OKEBER A V., EEL LTILE4
o Licdh D& T,

@ ¥

9 ¢

|
Er-h — |y P | B
i O

7o omecd %K
A re ooty scope

® 4R

a4+ s L& LoBROENEAES Mo 1) Trnl, ZhxfistLlicto
SO Q) T Lic, OB LT, laser ONETFIEA 4 M4 & L1 memory scope
DA SN 10° volt @ order TH B r M- 1z, laser DA O & BN 7B 4 i
DT TH B A%, ruby laser DM MBI T R OTTEE B oo b DAFE ST g
WEohoT, WAroMCTEHEYH 2 TEHEL BN,

10°volt L &5 {HE 4) K& 2D KRETFHEE ~O MG AL E (=laser DRIRLLE) 12
3 46m THAEMNHHD, Fio, laser beam DU A Y- 25X 107 m (=ruby rod OWiE
) LLUTRELEHET AL, 15X10°lux /g h, @ beam (1R 5x10° m ¥ CfffH
CHER B DT, #4x10° lux ¥ TOXNHHEILESLN LD THB, = Hhik 50 W 0 mereury
lamp @ 4358 A #¥H D FE Chh H L 5X107* m % THIiF - 7= beam OF o BE Y



7 N5 ov A LI T AE LR 193

r0”? .1
] OvbHs
70’ GSousHho 29 asSostho ¢ .
1 Ha.0 30cc(01'/72) Heo 30ce i)
/Os -
X X
: . B
Y ‘IJ 33/50 cc (al/p%)
: A
7 BN
~ bel
% 3
a7 % 1 e
o /i
;'{. ki3 o‘%ﬂ cclal 7 ©)
'?\h
X w i
X
’0° 4
/o\/-
i /0’ 4
/‘;z /ela 2:) a:7 co “r’ so
b oo SHF ERDBIEAEER o)
#5® (1) WHMEWT X % ruby-laser %53 (2) Histikic X 5 ruby-laser
O ORET Wi}

7o b, SR ATHBENEN 2 AT AUE D AT A tuby laser 12 X o CfHLZ 5B R
HOTHB, WADWIEERT, WD H TN ATHEZEREL L DL DT 540k
HDTH B,

3.2 XS AMBAUEEE

= "

SHEH 6 TR LIt O TH B, 4D o OESEE b Ok a b OThTH S,
Bl Al 0, FERDFEEHPOBWBEROMNRDICAY v bAHEL, Thi<1 7 e 4—%
—TBETAEE5LDTHD, ZHUL, KPR THAHSAIEEZ 270\, ST X
LT EN DT, AR AV y PRV 3 HEOWERHEBE O THE, £ 57
B L KBS Y, I T B B R D BB ORI E, MREEDEAE S B O
TH D, BERFBROAGTHOMMAMCHKTCIERGOEME, AV vy MEROBO X 51T,
KA ETHTAY v FOBEIE HOREE R S FIHA SHER D E2TLEN N o0 T
H5,



194 FAEE R - @ A 3 Uk - WAV 2 < TR AR T 54+ 5 ARG 8

oPTl call PQ,TA_ a

optical Fa.TK 4

Fig. 6. The principle scheme of the position measurment
of pulsatory optical beam

A. converting attenuator C. memory synchroscope
B. multiplier photo-tube D. area with photoelectric effect
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Phot. ITII  Pattern of dark current of multiplier photo-
tube at 10° volt. One section of horizontal
axis equals 5x10* seconds and the other
equals 5x10-2 volt.

Phot. IV Pattern of saturating current of multiplier
photo-tube at 10* volt. One section of
vartical axis equals 20 volt.
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Phat. VI  Apparatus for precise measure- Phot. VII  Triangular-type cell used as

ment of position of pulsatory a converting attenuator with
light beam. the solution of cupric salfate.

B0 Moy e L <—8L, X, FIMITMHERCHELhERTH BE
S BL S —FK LT\ 5,

FeftEfEl 3 3 Y second, M) fm @ ruby laser O ALEMIESS 2/9 mm F CHHECTH % H
MEBRINC Do fe, & ORI, WE Mﬁm@‘zz{ﬁéﬁ%ﬂﬂﬁﬁ@t@ﬁﬁ ;e O B I
IOPREBLDOTHD, ChOLEMYT X B2 THIE, ChIDFo LMV TTHET
brLEZOND, X, BHNCLETG- 0 A D FGERE R memory scope DEEREIC X b 7E



-
='.-:' vamE

Phot. VIII General relation
between position and in-
tensity of optical beam.

Phot. IX Detailed relation
between position and in-
tensity of optical beam.
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