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RED CONE SPECTRAL SENSITIVITY MEASUREMENT
WITH THE AUXILIARY FIELD METHOD

Kaori Ovyama
Department of Ophthalmology, The Jikei University School of Medicine

To reveal the characteristics of red cone spectral sensitivity, field sensitivity using the 650~
nm test light was measured with low and high light intensity backgrounds. To measure field
sensitivity under the high intensity condition, the additional background light method was used.
Results under the low light intensity condition were what is called the Stiles’ z5 mechanism.
The #5 mechanism was said to show the characteristics of long-wavelength-sensitive cones,
but the peak band width with the 5 mechanism is greater than with the =1, z3, and =4
mechanisms, which indicate short-wavelength-sensitive cones and middle-wavelength-sensi-
tive cones. First, threshold-versus-intensity measurement was performed with a 480-nm 8-
degree-diameter background and a 650-nm 1-degree-diameter test light. Branch of 2 mecha-
nisms was observed. Next, field sensitivity under low and high light intensity conditions were
measured. Field sensitivity measured with a high intensity background using the additional
background method was narrower in peak width than the 5 mechanism. Field sensitivity
measured with a high intensity background light is believed to show pure red cone specificity,
and the green cone mechanism is believed to participate in the middle wavelength area with
what is called z5 mechanism.

(Tokyo Jikeikai Medical Journal 2007 ; 122: 11-7)
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Fig. 1. Method of measuring field sensitivity of
upper branch: By using standard curve line,
T.V.I. under high intensity background shown
by dotted line on the right side of the figure is
obtained. Then background intensity which
can rise the threshold of test light by 1 Log unit
from the absolute threshold of that line can be
calculated.
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Fig. 2. Result of the T.V.I. curve measurement
under 650 nm test light and 480 nm back-
ground : Horizontal axis is test light intensity
and vertical axis is background light intensity.
Open circle shows the average of 5 measure-
ment. T.V.L. curves consist of two branches.
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Fig.3. Result of the T.V.I. curve measurement
under 650 nm test light and 480 nm back-
ground : Horizontal axis is test light intensity
and vertical axis is background light intensity.
Open circle shows the average of 5 measure-
ment. T.V.L curves consist of two branches.
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Fig. 4. Result of the T.V.I. curve measurement
under 650 nm test light and 480 nm back-
ground : Horizontal axis is test light intensity
and vertical axis is background light intensity.
Open circle shows the average of 5 measure-
ment. T.V.L. curves consist of two branches.
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5. T.VI. curves of different background
shown on one figure.: Test light is 650 nm
(fixed) background wavelength is changing
480, 520, 540, 650, and 680 nm respectively.
The result is shifted horizontally. The T.V.I.
curves on 480 nm, 520 nm, and 540 nm back-
ground consist of two branches, while the
T.V.I. curves on 650nm and 680 nm back-
ground consist of one branch.
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6. Result of field sensitivity curves under low
intensity background (open circle, z5) condi-
tion and high intensity condition (closed circle,
76) : The result is shifted vertically to be
compared easily. The shape of the z6 is narr-
ower than that of 5.
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Fig. 7. Result of field sensitivity curves under low
intensity background (open circle, z5) condi-
tion and high intensity condition (closed circle,
76) : The result is shifted vertically to be
compared easily. The shape of the #6 is narr-
ower than that of #5.
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Fig.8. Result of field sensitivity curves under low
intensity background (open circle, z5) condi-
tion and high intensity condition (closed circle,
76) : The result is shifted vertically to be
compared easily. The shape of the #6 is narr-
ower than that of 5.
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Fig. 9. Result of field sensitivity of low intensity
background condition (z5) of 3 subjects shown
on one Fig.: They show similar curve.
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Fig.10. Result of field sensitivity of high intensity
background condition (z6) of 3 subjects shown
on one Fig.: They also show similar curve.

Kt ERT RO Tl Rwir LRI nL.,

7z, FEER1 OMEE 650 nm « B EHE 480 nm
BT S T.VIL OWERRED» S 650 nm DA
BV TIEZ O 2 MEERL, (REE TR
SUCEHEETCEHL 2 200X =X L0H5L
TV ZEDNRBENT WS, TIRREEE Tk
HERORIGTH 5 74 DBMEDO E— 27 HEH
S DOFFERLVDOE—7 LifwE ZAICHFEEL
TwaeEzZoh, ER2 CEsNoUEER
BRI 2 TRSERDIBE G L T 2 ATRE
HWE zZ s,

SHEOEBRTE SNz, 76 OFER I OHA
HRIFICB T 20 MEEHEDOTFEY I L 2R
430 nm « BH % & 530 photopictroland @ & =5 %
R THIE U 72 s R RIE ORESR &L T8
D, INBREREbLNTET- Stiles D z5 £ D X
DR RERRRIGER L TWwWE EEZ SN
7z.

TEHFH 2B W TiE auxiliary field method % H



HEBE S 2 7o REEACR OB DWIE 17

WTHIE L7 EHEE T OO EERTH 2 76
D& REEFERDOFHBEORHEZRLTED,
75 DRI IR RS L Tnwd 2 3%
Z bz,

V. #& B

EEZICBIT 2 TVIL OFED S BN 650
nm * 1A 1E « 2R/ 200 msecond I2B 1T %
TVI BHEEFER T2 DOKRS» 5%, &
HETE L UEHEE T CHEEL TWE 20020
ZAADREELTW3 Z LRI NI,

EEHFCBWT, fiEstrHAwsZLick
D, 650 nm ORREIEIC B WL CEBE T B X Ok
BT O E R 2 Ko 7z,

MRS T CHERE T 258l z6 & Z D Tz 4
FE AR RER D & AR AR KL 2R T L vwbilT
W5 25 OIFROTIC AR E — 27 O3> FIEHHE
$, HftERKIEZRT 21 22 73 LSRR RK
IGERT EVWDbNS 74 ORI VWERERL,
L O RHEEROKIGERL TWE EEZ S
niz.

EHET TOMNBEMBETH S 25 A H =X

I DRI I3 TRHEIR D 5 T 7z  IRSEALRYE OB
G s ni,

ST £ Uk R R TR A IR
I — B Yo T L %

X [

1) Stiles WS. Investigation of the scotopic and
trichromatic mechanism of vision by two col-
our threshold technique. Rev d’Optique 1949 ;
28 215-37.

2) Stiles WS. The approach through incre-
ment threshold sensitivity. Proc Nat Acad
Sci 1959 ; 45: 100-14.

3) Stiles WS. Further studies of visual mecha-
nisms by two colour threshold method. Coloq
Probl Opt Vis 1953; 1: 65-103.

4) Wald G. The receptors of human color vision.
Science 1964 ; 145: 1007-17.

5) Vos JJ. Colorimetric and photometric prop-
erties of a 2° fundamental observer. Color
Res & Appl. 1978 ; 3: 125-8.

6) N B HEOWRFICBU 00RE. HIRS
561993 ; 97: 190-5.



		2008-04-09T08:41:13+0900
	JMJ
	東京慈恵会医科大学雑誌編集委員会承認




