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“Haven't you seen a mirage yet?”

Mas aki Sato Curator, Uozu Buried Forest Museum

“Haven't you seen a mirage yet?” For many people who are
asked this question, a mirage is considered to be not an easy
thing to see. In fact, it is a phenomenon that is all around us,
and even if we see it, we often do not realise that it is a mirage.
The title of Mai Yamashita + Naoto Kobayashi’s exhibition, A
mirage. is taken from a passage in Ryunosuke Akutagawa’s short
story Mirage (1927). Let us trace the expression of mirage in this

novel, and introduce the phenomenon of mirage.

The mirage of Kugenuma (Fujisawa City, Kanagawa Prefecture)
is mentioned at the beginning of the novel:

“Everyone must have already known that mirages can be
seen on the beach of Kugenuma. My maid, for example, saw the
reflection of a boat upside down and said, “That’s just like the

picture in the paper the other day.
(from Mirage by Ryunosuke Akutagawa)

Some people might think of a mirage as a phenomenon in
which something normally invisible suddenly appears. Howev-
er, a mirage is a phenomenon in which an ordinary landscape
appears stretched or turned upside down, and not the sudden
appearance of a landscape or building that is not there [Image 11.
In other words, it is a phenomenon that can only be noticed if
you know what the usual scenery looks like.

In the novel, the maid refers to it as “Just like the picture”.
Perhaps because she knew from the newspaper photograph that
mirages can cause boats to appear upside down, she was able to

observe the landscape carefully and notice the phenomenon.

s Inferior mirage

[Image 1] Mirage of Toyama Thermal Power Station (top) and Shinminato
Bridge (bottom) seen from Uozu

Here is the newspaper photograph that the maid in the
novel might have seen. These are The Zokyo Asahi Shimbun
articles and a photo of a mirage in Kugenuma, published on 27th
and 28th of October in 1926 [Image 2].
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[Image 2] Mirage of boats in Kugenuma (from The Tokyo Asahi Shimbun)
1| [Headlinel
A lake emerged floating on a sandy plain. Even the shadows of fishing boats

and passers-by are reflected on the surface of the lake. If you stand and look,
however, there is no trace.

2| [Headlinel
A mirage appeared on Kugenuma beach in Shonan. The mirage was discov-
ered by a student of Yokohama Technical High School.

Let’s get a few things straight about mirages. A mirageisa
phenomenon in which light is bent (refracted) in an atmosphere of
significantly different density (= temperature), showing the usual
view differently. Mirages can be divided into superior mirages
(upper mirages) and inferior mirages (lower mirages). A superior mi-
rage is one in which the refraction of light causes a virtual image
to appear stretched or inverted above the normal scenery. On the
other hand, an inferior mirage is an inverted virtual image that
appears below the normal view. These inferior mirages include
the “water mirage” seen on roads on hot days and the “floating
island phenomenon”, in which the landscape appears to float.

The photograph of the boat in the newspaper is showing
an inferior mirage [Image 21. In the article of 27th October, it
is written that the mirage of Kugenuma is different from the
mirage of Uozu, and is the same as that seen in the plains and
deserts of the tropical regions. This is true, and in Uozu, Toyama
Prefecture, the historically famous mirage is the superior mirage
seen in spring, which is different from the inferior mirage (water
mirage) seen in deserts, for instance.

“When looking at the sandy plain from about 2 shaku
length above the ground, miraculously a beautiful lake would
appear in front of the eyes,” says the newspaper article. Accord-
ing to the article, the mirage is easier to see if you bend down to
look at it from 2 sAaku length (about 60 cm) above the ground. A

inferior mirage is created by the difference in temperature be-
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tween the warmed up air near the ground or sea surface, and the
relatively cold air above it. The lower the viewpoint, the easier it
is to see.

In fact, an optical calculation [*1] of the distance at which
the inferior mirage can be seen shows that the inferior mirage
can be seen from about 100 m away at a viewpoint height of 60
cm and from about 250 m away at a normal standing viewpoint
height of 1.5 m. Therefore, lowering the viewpoint means that
the mirage can be perceived more closely.

“The place where the mirage was visible was about 1 cho
away from them. We all lay on our stomachs and looked through
the river at the sandy beach with a heat haze. Above the sandy
beach was a strip of blue shimmering as wide as a ribbon.”

A heat haze is a phenomenon in which the landscape
appears to shimmer due to differences in air density, and is
different from a mirage. It can be seen on the road on a hot day,
on the bonnet of a car, or even around a kettle on a fire if you
carefully observe. So, why do they stay at a point which is 1 c&o
(approximately 109 m) away from the mirage? Let us do the
same calculation*' as before, to see if we can see a mirage from
109 m away by lying on our stomachs.

The main character and his friends must have gone to
the beach of Kugenuma “A# noon one autumn day” (according to
the beginning of the novel) to see the mirage after the newspaper
article was published at the end of October in 1926. In Kanagawa
Prefecture, where Kugenuma is located, the temperature in 1926
was observed at 1 Kaigan-dori, Naka-ku, Yokohama (about Om
above sea level), and after 1927 at Yamate-cho, Naka-ku (39.1m
above sea level). Around noon is the hottest time of the day. The
average daily maximum temperature in November *2 was 14.5°C

in 1926, which is much lower than the recent average of 17.1°C

[Figure 11.
35 ¢
30 -+
>0
8% 25
52
S5 20 -
o a
o £
32 15
>E
S =3
EE 10 N
@©
=g
5 +
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month —— Monthly climate normal (2020) — 1926

[Figure 11 Monthly average of daily maximum temperature in Yokohama
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Even if the temperature is 14.5°C, the ground can be 20°C
higher than the temperature due to solar radiation. If “Jying on
our stomachs” and seeing the mirage from a viewpoint of about
30 to 60 cm above from the ground, based on the calculation
[*1], the inferior mirage could have been seen about 50 to 100 m
away. So it seems reasonable to say that they saw the inferior
mirage as ‘@ strip of blue shimmering as wide as a ribbon” from
a distance of “7 c/0” (about 109 m).

“K said disappointed[y, having his chin covered with sand.
Then, from somewhere, a crow skimmed over the shimmering
indigo blue on the sandy beach, 2, 3 cho away, and danced down

Sfurther. Suddenly, the crow’s shadow flickered upside down over
the shimmering band of heat haze.”

At this time, K may have already been standing up. This
is because, from a standing point of view of 1.5 m, the inferior
mirage should be visible about 240 m away, and it is plausible
that the crow was reflected upside down as an inferior mirage at
the sandy beach “2, 3 ¢/20” (about 218 to 327 m) away [Image 3].

These facts suggest that the mirage in Akutagawa’s novel
is an inferior mirage, which is consistent with atmospheric
optical calculations and quite probably described based on actual

experience.

[Image 3] Inferior mirage of surfers seen on the beach (Kujukuri-machi, Chiba
Prefecture, 23 November 2018)

The work entitled infinity~mirage (by Mai Yamashita + Naoto
Kobayashi, 2021), which is presented in this exhibition, uses
inferior mirages that are depicted in Akutagawa’s Mirage. The
installation of infinity~mirage is based on an m-shaped sign
which is installed on the seawall in Ikuji in Kurobe City, Toyama
Prefecture. During the same period as the exhibition period
(September to December 2020, for 78 days), we used a live streaming
camera on the coast of Uozu City in Toyama Prefecture*3 and
examined whether the inferior mirage on the seawall of Tkuji
could be seen during the day. We observed the inferior mirage
for 67 days, which is 86% of the time period. In other words, the

seawall of Ikuji appeared usually as an inferior mirage except for

days with extremely high temperatures. However, the visibility
of the inferior mirage of the seawall of Ikuji varied greatly from

day to day [Image 41.

10:52am, 29 May 2020
Upper part of the
seawall reversed

10:20am, 4 September 2020
Lower part of the seawall
reversed

9:53am, 18 December 2020
Upper part of the seawall
and houses are reversed '
vtd 41}
y

9:28am, 2 October 2020
Normal scenery

[Image 4] Inferior mirage and normal scenery of Ikuji, Kurobe City

We calculated whether it is possible to create an installation
infinity~mirage, in which an “m” shaped sign is shown as “x”,
when a inferior mirage can be seen, using a optical path calcula-
tion method developed by Kazuyuki Matsui*4, and verified our
result using another method developed by Masahiro Kinoshita*s.

A camera is installed at the The Marine Station: “Mirage”
(Shinkiro) on the coast of Uozu City, about 4 m above sea level.
This camera is about 8 km away from the seawall of the Ikuji on
which the “m” shaped sign (14.1 m wide x 2.3 m high) are installed.
And because the earth is round, the top of the “m” in the distance
is -0.75m high, when taking the coast of Uozu City as a basis. In
order for the top of the “m” to flip downwards, a temperature
difference of about 1.9°C near the sea surface and a height of 4m
are required [Figure 2]. With such a temperature difference, the
light at the top of the “m” (0) is bent in the air as shown by the
black line in the chart. When the light is bent, it actually looks
asif the upper end of “m” (@) is further than the black dashed
line. In addition, as we can see the light coming directly from
the upper edge of “m” (grey line), it is safe to say that “m” and the
upside-down “uy” will be combined and appear to be “o”.

Yet, in this calculation, many factors such as atmospheric
humidity, pressure and temperature change structure were
assumed and approximations were used, so the calculation may
not be correct. Will there be days during the exhibition when

“m” becomes “o0”?
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[Figure 2] Optical calculation of the inferior mirage for the “m” shaped sign

At noon one summer day, I took a group of schoolchildren
out to see the inferior mirages. When I told them “It would be
easier to find a mirage if you lower your eyes”, they not only
crouched down but also lay on their stomachs on the scorching
asphalt in search of a water mirage. Leaving the literary mean-
ing of Akutagawa’s mirage to others, why don’t we enjoy the
mirage in various places, which looks different when we change

our point of view, while wondering if and when you can see it?

*1 | Hakaru Mizuno “On the distance of water mirage,”
in Technical letters of Tohoku district
(Sendai: Sendai District Japan Meteorological Observatory, 1984) .
*2 | “Historical weather data search,”
Japan Meteorological Agency website.
https://www.data.jma.go.jp/obd/stats/etrn/index.php
*3 | Mirage live camera.
https://www.city.uozu.toyama.jp/nekkolnd/live/
*4 | Kazuyuki Matsui “Inferior Mirage Simulation,”
BiwakoDas Matsui's website.
https://biwakodas.sakura.ne.jp/mirage/
NewlInferiorMirageCalculation.htm
Kazuyuki Matsui “Theoretical Consideration of dynamic
behaviour of boundary layer from the viewpoint of superior
mirage change,” Proceedings of the General Meeting of
theJapan Mirage Association
(Japan: Japan Mirage Association, 2015) .
Masahiro Kinoshita, “Study of mirage in Toyama bay and its
teaching material,” Master's thesis, Graduate School of
Education, University of Toyama, 2001.
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