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Zeiss UV-Sonnar f. 4.3/105 mm lens for
the Hasselblad 500C and 500EL

The Zeiss UV-Sonnar 105 is a special lens
which is distinguished by extremely good trans-
mission within the ultraviolet portion (215—400
millimicrons) of the electromagnetic spectrum.
Az a result of its exceptional chromatic cor-
rection, the lens despite its special construction
for ultraviolet radiation (UV), can also be used
for photography in visible light and in the infra-
red area of the spectrum (IR).

The manufacturer is Carl Zeiss, West Germany,
cne of the world's leading manufacturers of
optical equipment; a guarantee of the finest
optical performance. The Compur shutter has
speeds from 1—1/500 sec. Like all Hassel-
blad lenses it automatically stops down at the
moment of exposure but may be stopped down
conventionally for an accurate check on depth-
of-field on the ground glass; the lens also has
moveable depth-of-field indicators, “M™ and =X"
synchronization, “V* self-timer and an exposure
value scale.

The elements in the UV-Sonnar 105 are not
made of glass as in the other Hasselblad lenses
because the transmission of ultravioclet radia-
tion is limited in glass. Accordingly, the f. 4.3
lens has been made of i.a. quartz, which makes
for relatively high production costs.

In addition to its design for ultraviclet radia-

tion, the UV-Sonnar 105 naturally has the same
technical qualities as other Hasselblad lenses.

Technical Data

Maximum aperture/focal length f. 4.3/105 mm

Angle of view 40

Mo. of elements 7

Focusing range 6 feel—x
1.8 m—=

Diaphragm 4,3—32

Synchro-Compur shutter 1—1/500 sec, B

Wavelength range 215—700 millimicrons

Just as the visible spectrum is divided up into
color radiations (red, yellow, green etc.), ultra-
violet radiation is also divided up but into short-
er and longer wave ultraviolet, hence shorter
and longer wave UV photography. In addition,
differant films, filters and sources of radiation
are used at the various wavelengths.

Fluorescence Photography

Because there is often confusion about the con-
cepts fluorescence and reflected UV photog-
raphy, we'd like to try and explain briefly the
difference between them since both make use
of ultraviolet radiation.

By fluorescence we mean a substance's ability
to emit radiation of a longer frequency than
that to which it has been exposed.






PHOTOGRAPHY WITH REFLECTED
ULTRAVIOLET LIGHT
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FLUDRESCEMCE PHOTOGRAPHY

SUBJECT

Pictares ar lefe:

This painting of Saint Agatha (Giteborg's Konit-
mgesenm) shows bow wew painting awd repairs can
be direlosed wirh UV lighe,

The top Jp:’:mre was taken conventionally with
photofloods, The flworescence glow picture (right)
shows bow the painting fluoresces (the light parii)
when  exposed to  invisible  long-wave UV ra
digtion  from a UV flworescent tube with [il-
ter glass, The gold colored parts (the hem of
the robe and halo) do not flworesce. This method
of investigation i5 common in the examination
of objets dart and must be wndertaben in com-
plete darkness becawse of the flworescemt image's
weak luminosity,

The picture (lower left) war taben with long-
wave UV radiation nting a UV flworescemt tube
and a UG 11 filter. Repairs to the painting
are clearly evident, Compare, for example. the
fefe and right sides of the throne. The picture
(right) was taken with short-ware UV radiation
(253.7 millimicrons) from a germicidal lowpressure
mercury tibe and wiing a metal interference filter.
This picture might provide the layman with less
information than the previous one,

The film wsed in all cases war Kodak TriX, 120
roll film,

Since ultraviolet rays have a shorter wavelength
than that of visible light they can, thus, produce
visible fluorescence in a darkened room. The
image attained can be phomgmphad with ordi-
nary photo equipment. However, the light source
must be supplied with a UV filter which blocks
visible radiation.

With direct UV photography this filter is unneces-
sary on the radiation source but a special filter
must be used on the lens. (See diagram above).

Photographic Materials

Since the sensitivity of normal photographic
emulsions extends to about 250 millimicrons,
ordinary black-and-white film can be used. But
shorter wave UV radiation is often reproduced
better with low-gelatin high-silver content emul-
sions (gelatin absorbs the shorter radiations).
Color film is of minor interest since only the
blue-sensitive layer reacts to UV radiation.

Sources of radialion

Using the correct light source is of the greatest
importance in UV photography. The sim-
plest solution for long-wave UV is a UV fluo-
rescent lamp with filter glass, which produces
almost no visible radiation. Electronic flash
units, f ash bulbs, xenon arc lamps and medicinal
quartz lamps may be used if it is realized that
only part of their radiation falls within the UV
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This series of Swedish 100 Erower bills are exanples
of bow coumterfest mowey can be disclosed wsing
UV radiation, All pictnres were taben with a Has-
selblad S00C and & 105 mm Zeiss UV-Sonnar lens.
OF course, certain differences can be discormed.
albeit with great difficalty, in ordinary pictares
{upper pair illeminated with phoroflocds and ex.
f.lr.-_l:'.r." for 1130 sec.), the genwine bill o the left
and the counterfeir bill to the right,

The two middle pairs are connterfeit bills, The npper
pair of these were taben with long-wave UV rediation
from a mercury lamp with filter glasy and o UG 11
filter @t 114 sec. Here you can cloarly see rhat fwo
different kinds of paper were wred for the front and
back, which is not the case with the gennine bill,
The bottom pair of these alio supports the previogs
theory about different papers.  These are flworeicence
picinres taken with longavave nliraviolet radiation
from a mercury lamp wirh filter glass and o wo, 8
Wratten filter (60 sec, exposure), The fromt fluo-
resces evenly across it entire swrface while the
back only fluoresces in spots (rmall dusr-like areas).
The lower pair are pictures taken with trawsmitted
long-wave UV radiation with an mltraviolet fluo-
rescent twbe and a UG 11 filter and exposed for
40 sec., the gennine bill to the lefi ond the counter-
feie ball to the right. The bills were placed on a
sretched polythene bag for the exposure,

Mate the watermarks.

Kodak Tri-f, 120 rofl film at [I] twas wsed in
all cases,

range., The easiest way to get short-wave UV
radiation is to use a germicidal lowpressure
mercury tube with the greater part of ils ra-
diation at a wavelength of 253.7 millimicrons.
Ordinary daylight can also be used for long-
wave UV pholography (more than 300 millimi-
crons), since daylight contains radiation of this
kind. Short-wave UV is absorbed by the ai-
mosphere,

Filters

A special filter must be used in UV photography
to prevent visible light from reaching the film.
By using different filters you can also exploit
selected parlts of the lens’ wavelength range of
215—700 millimicrons for special purposes. A
Schott UG 11 filter, supplied with the lens as
standard equipment, can be used for long-
wave UV radiations; an intereference filter (see
diagram) provides the easiest access to shorter
wave-lengths.

Exposure

Special exposure meters have been construct-
ed to determine exposure in UV photography
since the sensitivity of conventional meters is
peor in the UV range. Bul since these special
meters are rather expensive, you can determine
correct exposure by making a number of trial
exposures with the light source, filter and film

The four i’.‘lfr!ﬁ.l‘q_-'j of itampi fabapel, Pf.lr.v!uxrdﬂf)ﬂf
in differene ways, shows clearly bow conwterfeiting
can be discovered with the UV-Sonnar 105, Postal
anthorities overprimted the stamps with a mew de-
nomination (27 dre). But since stamps withont the
averprint (80 dre) are very valuable, attempts bave
been made to remove the overprint,

The fop p.air were taken conventionally with pfm;rr-
floads. It is guite impogsible to decide wherher or nor
the figure 80 in the right ptamp had been overprinted
with a 27 which was rubseguently removed. How-
ever, stamps (bottom pair) exposed to fong-wave
UV radiation (330—370 millimicrons) from a UV
Huorescent tube throngh a UG 11 filter show un-
mistabeably char the right stamp had been over
printed with & 27,

T;'Jg' film in bosh cases was Kodak Tri-X, 120 rall
film.

you intend to use. Another possibility with long-
wave UV is to use an ordinary exposure
meter and hold a UV filter over the photocell.
You then expose e.g. at 1/10—1/100th of the
time indicated by the meter; this is because
exposure meters differ in their sensitivity to UV
radiation and it is necessary to compensate in
this way for the meter's poor sensitivity in com-
bination with the UV filter.



Using long-wave UV radiation and the UV.-Sonwar
105, &t war possible to vhow thar the picture to the
lefe bad been painted with two different white paints.
The tap picture was taken conventionally with pho
tofloods, The lower fctare was taken with « UG 11
filter and lomg-wave wltraviolet radiation from a
medicinal guartz lamp, In the UV pictare you can
clearly see where the white parts were painted with
different pains.

Compare the UV pictwre’s feft and right sides wirh
the conventional picture’s, Here the white paint
partly reflected the wltraviclet rays and there was
therefore mo change in color; other white paint
displayed no reflectivity of UV radiation,

Fifm: Kodak Tri-X, 120 roll film.

The fowr colors to the left are: zime white (A),
lead white (B) and titaninm white (C) and (D).
All the colors have oil-based wvebicles excepr for
(D) which bas an acrylic vebicle,

The pictures were faken with a Hasselblad 5000
and @ UV-Sonnar 105 lens on Kodak Plus-X Pan
Professional film,

The top picture was taken conventionally with fh"m-
tofloods with an exposwre of 114 sec. at fI11.

The middle picture was taken with long-wave UV
radiation. You can clearly see that the lead white
(Bl reflecied the UV rays completely while the
ortber colors displayed lower reflectivity to long-
ware wltraviolet wavelengihs, The Pl:l-'f?i'fﬁ teds taken
throwgh a UG 11 jiter wsing a HgUSOW mer-
coory damp with a 1 sec. exposure at f{11.

The botrom piciure shows the varying fluoreicence
of the colors when they are exposed to long-wave
altravioler radiation from a HgUSOW mercury
lamp. A Schott KV 418 UV interferance filter was
wied with an exposure of 2 min. at f{11. Here you
can clearly see that the zine white (A) fluoreseed
strangly while the titanium white with an aerylic
vehicle (D) bardly fluoresced at all.



For UV photography in daylight with the UG 11
you use your exposure meter in the usual way.
The exposure value received is then to be re-
duced by 3 to 7 sleps.

Focusing

Focusing should really be done at the wave-
length to be used for photography. This re-
quires special attention with normal lenses used
for IR and UV photography since their chro-
matic correction does not exlend to these
spectral ranges. There is no such problem with
the UV-Sonnar 105. Thanks to superb chro-
matic correction, focusing is just as simple as
with ordinary lenses, You focus via the reflex
viewfinder in normal light, even when UV pic-
fures are to be taken.

Proxars should not be wsed for close-ups since
they are made of glass instead whose trans-
mission of UV radiation is limited. Use a bel-
lows extension or extension tubes.

Translucent objects

Since glass cannot be used for UV photog-
raphy because of its poor transmission in the
UV range as mentioned above, problems can
arise when photographing translucent objects.
One possibility is to place the object on a tightly
stretched ordinary polyethylene film, which is
transparent to UV radiation.

The above pictures show bow changes in skin pig-
mentation can be demonstrated with wltraviolet
light.

Both pictures were taken in daylight with a UV-
Sonwar 105, Filme: Tri-X Pan Professional, 220 roll
Jilu.

IF ir .".w.lll'.lr.-ll:J:-'ur.; e fee with the nabed ove if i
bawd lacks pigment or mol.

The picture (left) was raken conventionally and
erproduces suwbject towes coreectly, Exposwrer f111
at 115 sec.

The picture (right} was taben throwgh o UG 11
filter. Exposure: ff11 at 104 sec. Here vom can
clearly see the absence of pigment (the light frarts
These parts reflece UV radiation |-.-r.l.'f"||.; rely while
the rest af the skin absorbs &,

Photography in visible light with
the UV-Sonnar 105

As mentioned previously, the UV-Sonnar 105
can also be used for conventional photography.
But you should put a haze filter on the lens to
block UV radiation which could produce haze in
black-and-white pictures and bluishness in col-
or pictures. In conventional photography with
the UV-Sonnar, filters and Proxars can be used
without special problems.
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Uses

The UV-Sonnar 105 has been designed to solve
the most complicated photographic problems
arising in conjunction with ultraviolet pholog-
raphy in research,

UV photography provides completely new infor-
mation about the construction of many sub-
stances. The reflectivity of certain substances
appears different, for example, in UV radiation
as compared to visible light. This can be seen
clearly in the different white tones of oil paints
in which some tones are rendered darker while
others retain their whiteness in UV pictures.
The UV-Sonnar 105 can not only demonstrate
color changes in examinations of paintings but
even over-painting, new painting, lacquering, re-
pairs, possible forgeries etc.

Another interesting field for ultraviolet photog-
raphy is criminology. Here the lens can be
used for, i.a. examinations of counterfeit checks
and documenis, fingerprints, invisible ink etc.
Uv photography is also used in many other
fields of science and technology, e.g. in the
examination of different laboratory samples,
changes in skin pigmentation and a great many
other things.

Results with UV photography in daylight are
véry much dependent upon the weather and
position of the sun. In addition, there is a loss

in contrast in the rendition of stronglylighted
subjects, e.g. shadows are reproduced much
lighter or disappear completely but fog and
haze are strongly emphasized. Close-ups of
flowers using daylight UV photography reveal
the targets pointing the way to the nectar of
most flowers, This mark is impossible to the
naked human eye bul is no problem at all to
insecls with their UV sensitive eyes.

WARNING! Do not forget to protect your ayes
and skin when working with UV radiation and
never look directly at the light source itself,
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The licenie p."_rn i to the left display the reflectivity
of different swbitances to UV radiation. All pic-
tures were taben in daylight with the UV-Sonnar
105. Kodat Tri-X, 120 roll film, wai wsed,

Both top pictures show the car's front license plate,
The meaterial iz fiberglass reinforced ||‘.'l."u'r|'.|;f with
.'r.l.l-'f:u.".-.'ll.-." figures,

The .'¢'||'.|||'.l|-r Proinre was faken _:'-;J:u.urfwfm"a'_'.. The
second plate was ,|'I.ll::'l.-.!'-'-'|1:l':.l.l"ll:il.'.u'l through a UG 11
filter and shows that the plate i almont now-
reflective to wltraviolet radistion,

The car's rear license plate (the bottom pair) bas
figares attached with adbesive,

The third plctare tas exposed conventionally. The
foureh picture war taken with a UG 11 filter. You
can clearly see that one of the figures i3 made of a
different material than the other figures. The for-
mer reflects UV rays whife the latter absorbs them
completely,

The Hasselblad Camera System is distributed in the United States exclusively by

Braun North America
55 Cambridge Parkway
Cambridge, Massachusetts 02142
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