H ASSELBILAD

UV-SONNAR

£.4.3/105 mm
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Zeigs UV-Sonnar 1, 4.3/105 mm lens for
the Hasselblad 500C and S00DEL

The Zaiss 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.
As a result of its exceptional chromatic cor-
raction, 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.
ona of the world's leading manufacturers of
cplical equipment; a guarantee of the finest
optical performance. The Compur shutter has
speads 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 lans 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 ara not
made of glass as in the other Hasselblad lenses
because the transmission of ultraviolet radia-
tion is limited in glass. Accordingly, the f. 4.3
lens has been made of i.8. quartz, which makes
for relatively high production costs

In addition to its design for ullraviolel radia-

(

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

Technical Dala

Maximum aperiura/focal length 1. 4.3105 mm

Angle of view 40

Mo, of elamenis T

Focusing range & feet—ox
1.8 M=—cx

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 elc.), ultra-
violet radiation is also divided up but into short-
er and longer wave ultraviclet, hence shorter
and longer wave UV photography. In addition,
ditferant films, filters and sources of radiation
are used at the various wavelengths.

Fluorescence Pholography

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

By lluorescence we mean a substance’s ability
to emit radiation of a longer frequency than
that to which it has been exposed.
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Pigtares at lefi:

This painting of Sainr Agaths (Gateborg's Konit-
mmsewm) shows botw wew painking and repairs can
be diselased with UV lighe.

The fup picture aoar fakes counventfowally  with
photofioods, The jluorerconce glow picture (right)
shaws o the painting flnorerces (ghe light farts)
when  expored  to dnvindlde  lowg-ware UV ra
diation  from & UV Heorcicent tabe with  fil-
ter plass. The pold colored parts (ths bem of
the robe and bato) oo owor fluoresce, This miethod
af imvedieation 3 comempon in the  examsivation
of objets dart and must be andertaken i come
tlete davkness becamie of the fluoreicent fmage's
wreak fwmennrity.

The picture (fover left) wei taken with  fowg
wape UV vadigtion wiing a UV flsorercent fube
and @ UG 11 firer. Repairs io the peinting
are clearly evidest. Compare, for example, the
lefe and right ridei af the throws. The proture
(right) war taben with shorf-wave UV cadiation
(253.7 millimicrans) from a germicidal loappreisnre
mersgry tube and ERRE o metal inferfsrence Jilrer,
This piciwre might provide the fayman with lers
informalion than i6e préviced one.

Tha fiim wred ju ofl cases war Kodok Tri-X, 120
roll il

Sinca uliraviclet rays have a shorlar wavelength
than that of visible light they can, thus, produce
yisible fluorescence in 8 darkened room. The
image aitzined can be photographed with ordi-
nary photo equipment. However, the light sourca
must be supplied with a UY filtar which blocks
visible radiation.

With direct UY phatography this filter is unnecos-
gary an lhe radiation source but a specisl filer
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. Bul
sharlar wave UY radiation is often reproduced
better with low-gelatin high-silver contant emul-
sions (gelatin absorbs the shorter radiations).
Colar film is of minor interest since only lhe
blue-sensitive laysr reacts fo UV radiation.

Sources of radiation

Using the corract light source is of the greatesl
importance in UV photography. The sim-
plast solution for long-wave UY iz a U fluo-
resggnt lamp with filter glass, which produces
almost no wvisiole radiation, Electronic flash
units, f ash bulbs, xenon arc lamps and medicinz!
quariz lamps may ba used if it i3 realized 1hal
anly part ot their radiation falls within the UV
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Fhis series of Swedish 100 kronor billt are examples
uf bow cowwlerfert money can e disclosed witng
UV radiation. ANl pictwrer were taben with a Mar-
rafblad SO0 and @ 105 mm Zeiss UV -Sonnar lens.
{',I.I COFRE, fq'.l'l',-“:.lr .'Jral'_ff.ft'.h'ﬂl afrj .":':.' r.lr,l:lr(.'rJ..'(..lr,
albert with grear diffscalty, fn ordimary pictures
{upper fair il minated with pﬁuﬂ:.lﬂ-'.'n.'.llr and ex-
posed far 130 rec., the pEngine Bl 1o the Telt
anid the comnre rjri.':.l' Ball ra phe ripht,

The tica middle pasrs are cownterfess bills, The npper
pair of there were taken with long-wave UV radiacion
from @ mercary Jem’ﬂ with filier lJ,'.";r|'| awd & UG 11
filtar ar 1f4 sec. Here you can clearly see that tuo
different binds of paper were wsed for the front and
.":..‘(J!, n'.".l."a T [T r.;u faie il phe l;\I'q.'.r.'.ﬂs.l'r.u.' Feall,
The bottom pair of these alio suppores the previows
theary about different papers. There are fluarercence
pictures taken nwth lompoarve witraviolet radiarion
from a mercary lamp with [Hrer glasi and a no, 8
Woratten filter (60 rec. exposwre). The framt [flue-
erenly aerngy i1 entire swrlace while the
Back omly flworesces in spots (rmall dase-fibe areash,
The lower pafr are pictures taken with transmified
|f-.-r.'|'.;-r.".u 'y ”i" radiation swirh an plfivavioler ffao-
retcent tabe and a UG 11 fiver and exposed for
401 sec., the genwrne Wl ro the left ond the cownter
fest Bill to ihe right. The bills were placed on a
pretehed polychene bag for the exporgre,

Nere the walermarks,

Kodak Tri-J, 120 vol! film ar (17 way wied in
all cayer,

FeJods

range. The easiest way to get shorl-wave UV
radiation is 1o use a germicidal lowpressure
mercury tube with the greater parl of its ra-
diation at a wavelength of 253.7 millimicrons.
Ordinary daylight can also be used for long-
wave UV photography (more than 300 millimi-
crons), since daylight contains radiation of this
kind, Short-wave UV is absorbed by the at-
mosphars,

Fllters

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

Exposure

Special exposure melers have been construct-
ad 1o determine exposure in UV photography
since the sensitivity of conventional meaters is
poor in the UV range. But 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

Tihe four picturer of stamps faborvei, photographed
i diffevent ways, shaiws learly bow cognterfesting
i Be dircovered with the UV-Sonmar 105, Poital
anthorities averprinted the stamps with a wew de-
weimprmakion (27 are). Bui stirce itampi withour the
crerprint (80 dre) are very valwable, attempis bave
heen made fo remove the orerpreat,

The fofr  pair were faken cowventianally wik phoio-
flonds, It is guite impoisible to decide whetber or not
the figmre 80 in ihe right stamp had been cverprinted
with g 27 whick wwar :uﬁ»rrrﬁmmh removed. How
vrer, stamps (bottem pair] exposed to long-wave
UV radiation (330—370 millimicrons) Jrom a UV
,la';..':.-rrj{rrﬂ fade r.E-ru.n-.qF.- g UG 11 Jfr'ur;rr ,rf.lr.-,:r' R
mirtakeably thai the right samp bad been over
,I":."u!!-.ﬂ' wath a 27,

Tha lfjfm im Both carer war Kodak Trei-X, 120 roli

I il .

you intend to use, Another possibility with long-
wave UV is o use an ordinary exposure
metar and hold a UV filter over the photocell
You then expose ag. at 110—1100h of the
time jndicated by the meter; this is because
exposura melers differ in their sensitivity to UV
radiation and it is necessary to compensate in
thiz way for the meter's poor sensitivity in com-
bination with the UV filter,



Fer UV photography in daylight with the UG 11
You use your exposure meler in the usual way
The exposure value received is then to be re-
duced by 3 to 7 steps

Focusing

Facusing should really be done at the wave-
length to be used for pholography. This re-
quires special attention with normal lensas used
for IR and UV photography since their chro-
matic correclion does not extend o thess
spectral ranges. There is no such problem with
the UV-Sonmar 105. Thanks to superb chro-
matic correction, fecusing is just as simple as
with ardinary lenses. You focus via the reflax
viewlinder in normal light, even when UV pic-
tures are 1o be taken.

Proxars should not be used for close-ups Since
thay are made of glass instead whose 1rans-
mission of UV radiation is limited. Use a bel-
lows axiension or extension tubes

Translucent objecls

Since glass cannot be used for UV photog-
raphy because of ils poor transmission in the
UV range as mentionad above, probleéms can
arise when photographing translucent objecis
One possibility is to place the object on a tightly
stretched ordimary polyethylene film, which =z
transparant to UV radiation

The above pictarer show bow changes fn tbin pig-

mewtaticon can be demonitrated  with  witrarioler
II.|:.|I.|I:.|'_

Botlh pictyres weee faben in daylipght wich o UV-
Sonnar 103, Film: Tri-X Pan Professional, 220 rofl
film.

IF e imposille o see with the nabed eve if the
harnd lacks Drgriend or mral,
The picture (left) war taben
erproduwces subfect tomer coreectly, Exporwre: jH11
af [f15 1,

The pectare (right} war taben throwgh o UG 10
lilter, Expossre: ff11 at 14 1ec. Here yom can
clearly ree the abrence af pigment f b fiphe rarer),
There parts reflect UV radiation completely dokhile
the rert af the shin abiorbs i

cemvenitonally and

Photography in visible light with
the UV-Sonnar 105

As mentioned previously, the UV-Sonnar 105
can also be wsed 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 piciures and bluishness in col-
or pictures. In conventional photography with
the UV-Sonnar, filters and Proxars can be used
without special problams.
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Uses

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

UV phetograghy provides complelely new infor-
mation about the construction of many sub-
stances. The refleclivity of certain substances
appears differant, 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 whila
athers retain their whiteness in UV piclures.
The UV-Sonnar 105 can not only demonstirate
calor changes in examinations ol paintings but
owven over-painting, new painting, lacquering, re-
pairs, possible forgeries etc.

Another interesting field for ultraviclel photlog-
raphy is criminology. Here the lens can be
used for, i.a. examinations of counterfeil checks
and documents, fingerprints, invisible ink etc.
UV photography is also used in many other
fields of science and technology, 2.9, in the
examination of dilferent labaralory samples,
changes in skin pigmentation and a great many
other things.

Results with UV photography in daylight are
vaery much dependent wpon 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 bul fog and
haze are strongly emphasized. Close-ups of
flowars 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 but is no problem at all to
insects with their UV sensitive eyes.

WARNING! Do not forget to protect your eyes
and skin when warking with UY radiation and
never look directly at the light source itself,



Using longawave UV radiation and the UV-Sonuar
103, & war posiible to show that the pictwre to the
|"£,f.|' D brean l|':I.J'1:.u'.|'.:.'|.|I giird it Jf_f_fz-r.;.' TR TRl T i|‘:l,.|,:'r,'!_|
The top pictere was taken conventionally with phe-
tolloods, The lower pretare way faken with a UG 11
filter and lowg-wave wltraviolel radiation from a
medicinal quartz lamp. In the UV picture you can
clearly see where the white parls were painted with
different painty,

Compare the UV pictwre’s left and right sider with
the coovemitonal picture’s, Here the whilte painl
|!‘I'...|'F.|'."_1- I‘!'.ll.llt'l.'.rl.'..lr H'.l.:.' .ﬁ-é']'.l'.u'fr.l!'rf Faryd .:u.'..lI I.I::n:.'rl' garad
r}-r_-:.;-,l'r-r._. i :.ﬁ;[r,l.g.' i .|'.'..II|'.F|' .-.-.r,{:{:r T .I'J,l'.r;' Ir;.m.n:
desprayed wo reflectivsty of UV radiairon.

Film: Kodak Tri-X, 120 roll film.

The foar colors to the left are: zine white (A),
fead white (B) and thaniwm white (C) and (D).
AN the colors bave onl-based vebicles excepr for
() which bar an acrylic vebicle.

The prcinres were taken with a Haspelblad 5000
griid g UV -Sewegr 105 lens on Kodeak PlanX Pan
Projessional film.

The top pictire war taken conventionally with phi-
telloods with an exposare of 114 sec. ar f{11,

The middle picture was taken with long-ware UV
radiation. Youw can clearly see thar the lead whire
{B) reflected the UV rays complerely while the
un"i-;a.-r crird .'.I'i'slf.léla:}p.'.lr ,|'r.-r.:.;.'.r l'|.'_|r.II|!'|'|"|!J J:I] Fav ] |"l.u.'.|,;-
wave siiraviolet wavelengths, The picture was faken
throwgh a UG 11 furer wsing a HpUSOW mer
cary lamp with a 1 sec. exporwre at {111,

The boltom pictare shows the varying fluoreicence
ol the colors when they are exposed to long-wave
witravicler radiation from & HgUSOW mercury
famp, A Schotr KV 418 UV interference filter was
used with an exposure of 2 min. at f/11. Here you
can clearly ree that the zine white (A) fluoresced
strangly while the itaninm white with an acrxfic
vekicle (D) bardly flworeced at afl,



HASSLELBLAD

The license plates to the left display the reflectrvy
af different swbpauces to UV radiation. Al pic
imrer were faken in .-.",-.r'..l'.';"ﬂ".r with the UV -Sonmtsr
105, Kodak Tri-X, 120 roll film, was wied.

Bork top pictures show the car's front license plate.
The material ir [iberglass reinforced f-'.l'..ll.h'e. with
imbedded figures.

The upper picture was taken convemtionally. The
recond ,I"n'.-l'-'l.' ey If.l.")l'..l'.'...'"r,.l'lfl.l:lr.ull .'I:rr-:.lx.".l a UG 11
filter and shows that the plate &s wlmost won-
reflective to altraviolet radiation.

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

The third picture war expored convertionally, The
fomrtl lf:r’..‘.l..r._' wai taken with a UG 11 j:':'r..-r. You
can clearly 1ee that one of the figares 15 made of a
..".',l,lrrr.ul matecial than the other ,l!.',i{.'a'i":'.r. The for-
mer reflects UV rays while the latter abyorby thew
I'I.l'-'..'ﬁllll.r:'lr_'..

—,

The Hasselblad Camera System s distributed in the United States exclusive 1%y ;

Braun North America
65 Cambridge Parkway
Cambridge, Massachusetts [12142_‘ %

VICTOR HASSELBLAD AKTIEBOLAG - GOTEBORG - SWEDEN

Peinfed in Sweden Flr sprideing wlomlands Bergendshls



