
CHAPTER 1

Science and Art—My Two Passions
RICHARD R. ERNST

Laboratorium für Physikalische Chemie, ETH Zürich, Switzerland
Email: Richard.Ernst@nmr.phys.chem.ethz.ch

What a magnificent life spending most of my time and effort on beloved
passions! My two major loves are indeed SCIENCE and ART. It is even
better when two interests match, complement, and overlap each other in
a harmonious fashion. Naturally, other fascinations have also brought
excitement and thrills into my past 80 years. But nuclear magnetic
resonance spectroscopy (NMR), a prominent member of analytical
chemistry, on the one hand, and Tibetan painting art, a fascinating
visual feast, on the other, have provided the best conceivable life ever.

I did not wilfully select science and art as my passions. It all hap-
pened by chance,1 by encounters that were arranged by whatever is
governing destiny. I love the term ‘‘chance’’ without having to enact a
beneficial originator, acting behind the scenes. I know that without
my personal contributions, destiny could not have achieved its goals.
However, the indispensable personal contributions were also inspired
by circumstances, and it is not justified to derive personal meri-
toriousness from the lucky outcome.

1.1 MY PATHWAY INTO SCIENCE

I was born into a family that already manifested the technical and
artistic genes which determined the course of my life.1 My father was
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teaching architecture at the local technical high school (Technikum
Winterthur) and on the other hand, regularly playing the cello in
chamber music groups. The city of Winterthur also provided the same
kind of two-sided inspiration with the heavy machine factories of
Sulzer and Rieter, on the one hand, and the magnificent European art
collections of Oskar Reinhart, on the other.2,3 The availability of re-
sources provided the indispensable link between art and industry in
‘‘my’’ city. It was clear that I could never assemble a comparable
personal art collection, with my lacking financial basis.

There was still another artistic motivation: the radiance of the su-
perb symphony orchestra of Winterthur, sponsored by Oskar
Reinhart’s brother Werner who lived on the same road as my par-
ents.4–6 Music became my nurturing element during the early period
of my life. In fact, I felt a strong desire to become a musical composer
and I dreamed of sitting with closed eyes in the concert hall listening
to ‘‘my’’ music being played by the Winterthur orchestra. I learned to
play the cello, following the tradition set by my father, although I
would have preferred to master the piano, which is handier for a
would-be composer.

My scientific drive originated from the desire to explore the sur-
roundings. In the attic of our old house, built in 1898 by my
grandfather, I discovered a wooden box full of chemicals, the last
remainders of an uncle who died in 1923. They inspired my first
chemical adventures in the basement of our house, leading to ex-
plosions and other surprising effects. Fortunately, our house and I
survived, nurturing my decision to study chemistry at ETH Zurich.
The undergraduate studies were disappointing because pure phe-
nomenology prevailed in organic, inorganic, and technical chem-
istry. Thus, I went into physical chemistry, hoping to find a better
basis for comprehending my observations. In particular, spec-
troscopy became my preferred tool of exploration. My thesis advisor,
Prof. Hs. H. Günthard, suggested that I acquaint myself with nuclear
magnetic resonance (NMR), an upcoming analytical method that
was ‘‘worth investing a lifetime’’. It was not clear to me from the
beginning that NMR could provide the keys for opening the treasure
chest of nature: NMR was exceedingly slow and insensitive. But I
helped myself by shaping and polishing the keys until they indeed
allowed fascinating glimpses behind the scenes of nature. Under the
guidance of Hans Primas, I helped to complete the construction of a
25 MHz NMR spectrometer, based on a 6k Gauss permanent
magnet.7,8
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In 1964, I was in the midst of my first professional employment
at Varian Associates, Palo Alto, California, when it became clear to my
American boss Weston A. Anderson and to me that a multiple channel
NMR concept might lead to the urgently needed sensitivity improve-
ment. Simultaneous data acquisition by pulse excitation proved to be
the magic trick that enabled high-sensitivity Fourier-transform
NMR.9–12 NMR became a fantastic tool for exploring materials and
objects of nature of all kinds—except for bulky objects of art. They
just did not fit into the narrow gap of the magnets used for polarizing
the atomic nuclei, or into our standard 5 mm sample tubes.

1.2 MY ADVENTURES IN TIBETAN PAINTING ART

My early NMR experience did not provide an easy link to art to justify
a contribution to the book ‘‘Science and Arts’’ that lies on your desk.
I had to be patient to become accidentally exposed also to Tibetan
painting art,13–17 my dormant second passion. In 1968, I returned
with my family from California to Switzerland, and we took a detour
via Asia. In the market in Kathmandu, Nepal, I stumbled unexpect-
edly across a Tibetan painting. I was struck by its fantastic
colourfulness, and I bought it (Figure 1.1). At the beginning, I had no
clues to comprehend its spiritual meaning. My science background
was not particularly helpful in understanding its secret messages.
Only much later did I learn about Buddhism and the role of the
16 Arhats, four of which are shown on ‘‘our’’ first thangka. But the
fascination for this kind of art from a ‘‘different world’’ caught me;
and step by step, I became a collector of Tibetan scroll paintings.

It took a while to localize the commercial channels by which some
Tibetan items came to the West and to Switzerland. My professional
life, back in Switzerland, was at the beginning neither productive nor
pleasant. A serious nervous breakdown in 1969, caused by private and
professional inadequacies, kept me from scientific endeavours for
several months. I was forced to spend a convalescence stage near the
beautiful city of Lugano and had the leisure to browse through some
curio shops in this tourist’s place. By another pure chance, I dis-
covered in a Cuckoo-clock shop (!) two ancient thangkas and a gilded
bronze figure, having just arrived from Tibet by Tibetan refugees or
dealers. One of the two thangkas represents the conqueror of death,
Yamantaka, a frightful dark-blue deity with nine heads and un-
countable arms; eight heads possess an angry complexion, while the
top head looks peaceful and belongs to the Bodhisattva Manjushri,
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Figure 1.1 The thangka ET1 shows four of the 16 Arhats, disciples of Buddha.
The painting was originally part of a series of seven thangkas with
Buddha Sakyamuni on the central painting. The thangka shown is,
according to a Tibetan inscription on the back, ‘‘no. 2 on the right’’.
The four Arhats are identified in fine golden script, starting on the
upper left, with Kanakavatsa (in Tibetan: Gser behu), followed clockwise
by Vajraputra (Rdo rje mohi bu), Bhadra (Bzang po), and by Kanaka-
Bharadvaja (Bha ra dhva dza gser can). They are sitting, escorted by
followers, in a Chinese-inspired idyllic landscape with a river and
animals. On the top left, we find Buddha Amitayus, representing lon-
gevity. The painting follows a style typical for the 18th–19th centuries in
Central and Eastern Tibet.
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the deity of wisdom. Our Yamantaka painting from 1590–1620 is re-
produced in refs 18 and 19.18,19 Yamantaka struck me as a fitting
metaphor for a scientist who needs the strength and endurance of the
fierce deity and at the same time the benevolent wisdom of Manjushri
to be successful.

The gilded bronze figure, bought on the same occasion, represents
Avalokitesvara, the deity of compassion. A legend tells that he, a
Bodhisattva, was once looking down onto the misery of people, and in
pity, his head decomposed into eleven pieces that formed, after re-
assembly, his eleven heads. His top head represents the all-en-
compassing spirit of Amitabha, the Buddha of our world. Nine heads
are peaceful, reflecting compassion, while the last head has the
frightful complexion of Mahakala, a protector of Dharma, the Bud-
dhist creed. The bronze figure of Avalokitesvara stems from the 18th

century, possibly from Beijing, while the Yamantaka thangka was
painted at the monastery of Ngor in Central Tibet, to be mentioned
later. The date of the Yamantaka painting can be deduced from the
lineage or the ‘‘family tree’’ of teachers, going back to Buddha Sha-
kyamuni, shown at the borders of the painting. The individual tea-
chers are identified by gold ink inscriptions. The last teacher must be
contemporary with the painting itself. He lived around 1600. The
second Tibetan painting, acquired in the same shop, is the central
subject of the last part of this article (Figures 1.7–1.9). The unification
of opposing aspects in thangka paintings and in bronze figures is
quite typical for Buddhist art that attempts to establish harmonizing
bridges between extremes to emphasize the need of peaceful co-
existence on the ‘‘middle way’’.20

1.3 SCIENTIFIC TOOLS FOR THE ANALYSIS OF ANCIENT
PAINTINGS

Before describing in some detail four paintings from our rather ex-
tensive collection, let me introduce the scientific tools that I found
useful for studies of scroll paintings.21

1.3.1 Age Determination of Paintings

The most reliable physical method for determining the age of
thangkas is carbon-14 analysis.22–26 The age of the cotton canvas can
be determined based on the fact that during the growth of the cotton
fibres, radioactive 14C is incorporated into the fibres. The extent of the
subsequent decay of radioactivity (with a half-life of 5730 years) allows
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one to estimate the age of the cotton. The 14C method has, however,
several limitations:

1. When the cotton fibres were already ancient when the painting
was done, an erroneous age is determined.

2. It is particularly difficult to date wooden objects, such as book
covers, due to the fact that the piece of wood, used as an indi-
cator of age, was growing over as many as several hundred years.
The outer parts of a tree stem are younger than the central core.

3. The production rate of radioactivity depends on the temporal
sun activity that can vary significantly, leading to an irregular
activity–time curve, sometimes even with several dates matching
an observed radioactivity (see Figure 1.4). Especially for more
recent dates, between 1650 and 2000, the correlation of radio-
activity and time becomes so flat and irregular that any accurate
dating is no longer possible.

1.3.2 Methods of Pigment Analysis

We demonstrate possibilities to identify pigments for getting a
further insight into age and possibly provenience of paintings.27–30

We will deal with:

(i) Infrared reflectography and
(ii) Pigment analysis by Raman spectroscopy.

Further scientific approaches, which cannot be elaborated in the
present context, are:

(iii) X-ray fluorescence31 and
(iv) Fourier infrared spectroscopy.32

The two techniques to be dealt with here are special due to the fact
that they are true in situ techniques that require no sample preparation
and are best suited for exploring precious historical artefacts where the
taking of samples is undesirable. Both techniques are readily available
in the tiny ‘‘home’’-laboratory of the author with just 16 m2.

1.3.3 Infrared Reflectography

Infrared reflectography33 is a simple means for classifying the pig-
ments into two classes: IRt pigments are transparent for infrared light,
and IRnt pigments are non-transparent for infrared light. Prominent
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IRt pigments are: cinnabar (red), red lead (red), orpiment (yellow), re-
algar (orange), pararealgar (yellow), ultramarine blue or lazurite,
Prussian blue, indigo (blue), and emerald green. Among the IRnt pig-
ments, we find azurite (blue), malachite (green), atacamite (green),
brochantite (green), botallackite (green), carbon black, and a few more.

Almost any digital camera can be converted into an IR-sensitive one
by attaching an infrared-pass filter, such as a Hoya R72 or a Hoya
RM90. The Hoya R72 filter rejects visible light less completely than
the RM90 filter. Therefore, it is often possible to use the auto-focus
feature of the camera, making the focusing of the camera easier than
with the RM90 filter where trial and error focusing is required.

The predominance of IRt pigments proves to be fortunate for
observing the marks of the master-painter for the pigments to be
applied to the marked areas. Normally, these marks are covered in the
finished painting by pigments; but they can be made visible by IR
photography, except for the marks underneath IRnt pigments.

A simple alternative for on the spot IR measurements is by using an
IR scope, such as the FIND-R-SCOPE of FJR Optical Systems, Inc, that
allows one to peek through the transparent pigment layers, without
the need for taking a photograph.

Figure 1.5 compares a normal photograph of thangka ET69 with an
IR photograph. The selectivity of the IR-pass filter is apparent.

1.3.4 Raman Spectroscopy

Raman spectroscopy34–36 proved to be an ideal technique for the
identification of pigments in thangka paintings.37,38 It is non-de-
structive (at low laser power) and is highly specific, particularly for
inorganic pigments.

The principle of Raman measurements is simple: by means of a
monochromatic laser beam, the vibrations of the pigments are ex-
cited. The stray light contains, in addition to the laser frequency itself,
difference and sum frequencies of laser and vibration modes. The
recorded local Raman spectra can be utilized for characterizing the
distribution of pigments in the painting under investigation.

Two drawbacks of Raman spectroscopy need to be mentioned:

(i) Raman signals are relatively weak and require reasonably high
local pigment concentrations. Raman is unsuitable for trace
analysis.

(ii) Broad-band spectral emission, caused by the laser excitation,
called fluorescence, can be orders of magnitude stronger than
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the faint Raman lines, inhibiting their detection. By a ju-
dicious choice of the exciting laser frequency, it is often pos-
sible to minimize this handicap of Raman spectroscopy.

The author has constructed an arrangement by which large-format
paintings can be explored by a mobile Raman microscope attached to
a gantry on wheels.37 In this manner, thangkas with a size up to two
square metres are accessible for local high-resolution studies under
computer control.

The Raman spectrometer in use is a Bruker-Optics Senterra in-
strument that operates in a dispersive mode with three optional
lasers:

RL: red solid state laser with a wavelength of 785 nm,
GL: green solid state laser with a wavelength of 532 nm, and
HNL: helium-neon laser with a wavelength of 633 nm.

The RL laser has a restricted Raman frequency range with strong
attenuation above B2000 cm!1. The GL and HNL lasers possess wider
Raman frequency ranges but may suffer from excessive fluorescence.
For red and yellow pigments, the RL laser gives usually optimal re-
sults, while for blue and green pigments, the GL and HNL lasers
perform best, despite the inherent fluorescence problems.

Another option is to take advantage of a Fourier-transform (FT)
Raman microscope that uses an infrared laser with a significantly
reduced chance of fluorescence. But FT Raman instruments are more
elaborate and expensive than dispersive Raman microscopes.

1.4 EXPLORING FOUR THANGKA PAINTINGS OF DIFFERENT
KINDS

1.4.1 Thangka Painting with Four Arhats, ET1

The thangka shown in Figure 1.1 is the very first one that the author
acquired accidentally in Nepal in 1968. It stems from a series of seven
thangkas displaying all 16. According to a label attached to the back,
‘‘our’’ thangka is ‘‘number 2 on the right side’’ (g.yas 2) within a series
of seven paintings with Sakyamuni on the centre thangka, flanked by
the 16 Arhats, together with four Guardians, that populate the other
six paintings. On our thangka, we find the four Arhats (from the top
left) Kanakavatsa (‘‘the one with the golden calf’’) who was teaching in
the Punjab; Vajriputra (‘‘the son of King Udayana’’) who was teaching
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on some islands in the Indian Ocean; Bhadra (‘‘the charioteer’s son of
Buddha’s father’’) was teaching between Yamuna and Ganges Rivers;
and Kanaka Bhadradvajra (‘‘who created gold’’), was active in Maha-
rashtra. Each of the Arhats is accompanied by a disciple, and all of
them are immersed in a paradisiacal landscape.

Experts can easily recognize this thangka being of more recent
origin, created at the end of the 18th century or during the course of
the 19th century. 14C-dating is not feasible for such a ‘‘recent’’
thangka. But the pigment analysis by Raman spectroscopy, shown
in Figure 1.2, provides some clues about its age. The pigments of
the orange-red-brown dresses are traditional: the red pigment is
cinnabar, HgS, the orange pigment is red lead, Pb3O4, and the darker
red is a mixture of red lead and carbon black. The blue consists of
high quality azurite, Cu3(CO3)2(OH)2. The different shades of green
consist of mixtures of malachite, Cu2CO3(OH)2, and emerald green,
Cu(CH3COO)23Cu(AsO2)2. Finally, the bright yellow represents syn-
thetic chrome yellow, PbCrO4, that was on the market after 1809.27

The synthetic pigment emerald green was first prepared and made
commercially available in 1814.29 The presence of these two pigments
dates the painting well into the 19th century. It is probable that the
thangka still stems from the first half of the 19th century.

The presence of imported pigments suggests that the thangka
comes from a place near a trade route (such as Amdo) rather than
from a remote mountain resort. The poetic painting style with
beautiful lotus flowers and animals indicates Tibetan–Chinese origin
going back to a painting tradition that had already started during the
Ming period.

It is interesting to note in the Asian Art Museum of San Francisco a
strikingly similar painting, belonging to a complete series of seven
thangkas.39 The shapes and proportions of the Arhats and their dis-
ciples are nearly identical, while their colouring and the landscapes in
the two paintings (ET1 and B62D4039) are rather different. Often,
paintings rely on block-printed templates that were coloured sub-
sequently. In the present case, it is more likely that two series of
paintings have been prepared in the same workshop but without a
mechanically transferred template. No pigment analysis has been
done yet at the Asian Art Museum of San Francisco. It could answer
questions about the common origin. The present location of the six
companions of ‘‘our’’ thangka, however, is unknown.

Paintings of Arhats are ‘‘universal’’ in the sense that they do not
reflect a style belonging to a particular school of Tibetan Buddhism
and are being honoured by all schools.
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1.4.2 Thangka Painting of Two Abbots from Taglung Monastery

The second painting to be discussed, ET69, is about 600 years older
than the four-Arhat painting. While the latter is timeless subject-wise,
the painting of Figure 1.3 has historical relevance. It was painted
towards the end of the 13th century at the influential monastery of
Taglung (stag lung). Taglung is located 60 km north-east of Lhasa in
Central Tibet (Ü-Tsang) and belongs to the Kagyu school (ref. 40,
p. 145 ff.).40 It was one of 1 the most active learned places of this

Figure 1.2 Raman spectra of the major pigments in thangka ET1. A: pigments with
high-intensity spectra, excited by a 785 nm laser. B: pigments with
spectra excited by a 532 nm laser, often obscured by strong fluo-
rescence that was reduced by a moderate digital base-line correction.
The marked OH-stretch frequencies are handy for rapid pigment
identification.
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school of Buddhism. Taglung monastery was founded in 1180 by
Tashi Pal (sTag lung thang pa bkra shis dpal) who lived from
1142–1210. He also served as its first abbot.

The second abbot, Kuyelwa Rinchen Gompo, lived from 1191–1236
and was in office from 1210 until his death. He was followed by

Figure 1.3 Thangka painting ET69 showing the second and third abbots of
Taglung monastery in Central Tibet. The companion thangka with
Phagmo Drupa and Tashi Pal is presently at the Cleveland Museum of
Art, no. 1987.146.41,42 A related thangka, showing also Kuyelwa Rinchen
Gampo and Sanggye Yarjon, is in the Los Angeles County Museum
of Art, AC1994.47.1.41
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Sanggye Yarjon who lived from 1203–1272 and served also until his
death as the third abbot of Taglung. The second and the third abbot
are shown on the thangka in Figure 1.3, engaged in a philosophical
discourse. Without a doubt, it was painted together with a pre-
decessor thangka that displays the first abbot, Tashi Pal, together
with his teacher Phagmo Drupa (phag mo gru pa rdo rje rgyal po;
1110–1170). This first thangka of the pair is presently in the Cleveland
Museum of Art (no. 1987.146).41,42 Their styles are so unique and
similar that a common origin cannot be misinterpreted. They were
also sold by the same dealer in Paris in 1992. It seems that they were
originally rolled together and exhibit similar damage at their lower
end, most likely by hungry rats that hopefully have been poisoned to
death by the digested orpiment pigment. The identification of the two
main figures in the Cleveland thangka was facilitated by their
physiognomy41,42 and is not doubted by the community of
Tibetologists. The identification of the figures on our painting follows
then straightforwardly to represent the next two abbots.

There is in addition, a close similarity between Sanggye Yarjon
on our painting and the central personality in figure 19 in ref. 41.
A rather similar painting with the same pair of abbots is in the
Los Angeles County Museum of Art (AC1994.47.1).43

It is likely that the thangka was painted shortly after the death
of Sanggye Yarjon. The seven figures in the top row establish the
‘‘lineage’’ of the main figures, i.e. their origination from Buddha
Vajradhara, sitting on the upper left. He is followed on his left by the
two Indian yogi Tilopa and Naropa, who transmitted Vajradhara’s
teaching, the Tibetan sage Marpa, who translated their wisdom into
Tibetan, his disciple Milarepa, being the most gifted Tibetan poet of
all times, Gampopa, the founder of the Kagyu school, and, finally
Phagmo Drupa, the teacher of the founder of Taglung Monastery,
Tashi Pal, who is represented just below Marpa. The bottom row is
damaged and cannot be identified without a doubt. The monk on the
far left is as usual the spiritual emcee of the entire thangka. He could
be Mangalaguru, the fourth abbot of Taglung Monastery, who might
have commissioned the two thangkas and who will be mentioned
later. Next to him, we find a four-armed Mahakala with a sword and a
khatvanga, the magic club, in two of his hands. In the center of the
low register, we find white Shadakshari with two companions, on his
left a fierce red deity, Vajravarahi, and on his right a blue deity. Both
are holding a khatvanga. The two deities on the far right are difficult
to identify due to damage. The second from the right might perhaps
be Ganesha or a red form of the lion-headed Simhamukha.
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The two abbots are each accompanied by a pair of protecting
beings: Kuyelwa Rinchen Gampo by two Apsaras (angels) and Sanggye
Yarjon by two Makaras. They have a similar function as the Vahana in
Indian mythology. There are several elements characteristic for the
early painting style that is Pala-influenced: the abstract mountains
framing the top row lineage, the skilfully shaped lotus leaves that
form the basis on which the two abbots are sitting, the row of eight
lions, the chequered cloths of the seats, and the lotus garland above
the bottom row of protectors.

Thangkas were often painted as an extended series. However, in the
present case, the two known paintings are probably the only ones. It
has been mentioned that after the end of the abbacy of Sangge Yarjon,
caused by his death (1272), a schism occurred at Taglung monastery
because Sangge Yarjon promised the abbacy to two potential suc-
cessors: Onpo Lama (1251–1296) and Mangalaguru (1231–1297).44

Both wanted the position and were fighting over it for several years.
Finally, Onpo Lama left to establish his own monastery in Riwoche,
east Tibet (Amdo), not far from Derge (to be mentioned later), while
Mangalaguru continued to serve as abbot at Taglung. Riwoche also
became a famous monastery. The author’s collection comprises two
important thangkas from Riwoche, painted around 1600, displaying
two later abbots of that monastery. It is likely that Mangalaguru in-
itiated the painting of the two thangkas at Taglung, and the monk at
the lower left corner on our thangka might indeed represent him. He
is also shown on the first thangka in the same sponsoring role with a
similar physiognomy.

The situation for the Taglung thangka is favourable for a successful
application of the 14C-dating method. This is demonstrated in Figure 1.4
by the 14C decay curve intercepted by the measured radioactivity. The
analysis leads to two possible age ranges: 1268"50 years with a
probability of 85.3%, and 1367"22 years with a probability of 14.7%.
Taking into account incidental limitations, only the first range is
feasible, suggesting a date of painting within the range 1218–1318.
The historically probable period, 1272 (death of Sangge Yarjon) to
1297 (death of Mangalaguru), lies well within this range.

The pigments in ET69 were analysed by Raman spectroscopy to
reveal a palette that matches an early date in Tibetan history with a
rather subtle application of bright colours—red cinnabar, blue azur-
ite, yellow orpiment, green malachite, and carbon black. Typical for a
Nepalese-influenced painting, indigo plays an important role in light
blue pigments, in a light green mixture with orpiment, and even in
dark black pigments, as revealed by the IR reflectogram in Figure 1.5.
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Quite obviously, the two paintings of Figures 1.1 and 1.3 belong to
different painting schools, which were active 600 years apart. The
formalistic style of Figure 1.3 was developed in Northern India dur-
ing the 10th and 11th centuries. It is sometimes called Pala style. In
fact, early paintings in Tibet have often been executed by Nepalese
painters that were active in Tibet who, as skilled artists, imported
their Indo-Nepalese painting style. The later, more liberal sMan-ris
style of Figures 1.1 and 1.7 is related to the Chinese Ming painting
tradition.18

Figure 1.4 Decay curve of radioactivity relevant for the 14C-dating of painting
ET69. Two periods compatible with the 14C-measurements are marked:
AD 1218–1318 (83.3% probability), and AD 1345–1390 (14.7%).
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1.4.3 Kalacakra Mandala from Ngor Monastery

The painting in Figure 1.6, ET109, represents a most skilful and
sophisticated Tibetan painting, coming from the famous painting
tradition of Ngor Ewam Chokten Monastery, 10 km south-west of
Shigatse, Central Tibet (Ü-Tsang), founded in 1429 (ref. 40, p. 276).
Despite its incredible details, it is a rather small painting of just
55#50 cm. According to a Tibetan inscription at the lower edge, it
was commissioned by the 13th Abbot of Ngor, Namkha Palzang
(1535–1602) in honour of his predecessor, the 11th Abbot, Sangye
Senge (1504–1569). Thus, the painting must have been produced be-
tween 1569 and about 1580. 14C-dating would not add more precision.
Its state of preservation is remarkable, and is due to a highly so-
phisticated painting technique, using a dense paint that produces an
almost lacquer-like surface, withstanding external influences for
many centuries. This painting technique originates from Nepal, and it
cannot be omitted that Nepalese painters were engaged to paint an
entire Vajravali series of paintings45 of which the Kalacakra painting
is a most prominent member. A second painting from the same

Figure 1.5 IR reflectogram of ET69, allowing for an easy (preliminary) pigment
analysis.
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series, showing five Mandalas within one thangka painting, with the
same dedication, is also in the author’s collection: ET68.

Mandala paintings45–48 are graphical representations of the medi-
tative universe through which the meditator has to find a pathway
towards the deity depicted in the centre, in this case Kalacakra,
a metaphoric representation of the ‘‘Wheel of Time’’.48,49 He is

Figure 1.6 Kalacakra Mandala ET109 from Ngor Monastery, 55#50 cm, painted
between 1569 and 1580 in honour of the 11th Abbot of Ngor, Sangye
Senge (1504–1569), commissioned by the 13th Abbot, Namkha Palzang,
as stated by an inscription on the lower border.
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embraced by Vishvamata, the ‘‘All-Mother’’. The pair symbolize the
unity of dynamics (Kalacakra) and the everlasting static element
(Vishvamata). The Kalacakra Mandala is full of symbolic elements
that would need a lengthy description.48,49 Perhaps the most beautiful
Mandala paintings were produced during the 15th and 16th centuries
at Ngor.

A Mandala can be implemented either by a three-dimensional
representation in metal, by a painting on a canvas (like the present
example), or by a transitory sand painting that is destroyed after an
initiation ceremony.47 The Kalacakra ritual is celebrated frequently by
the Dalai Lama himself.49

The circular Mandala reflects the five basic aspects of Buddhism that
are represented by the five deities (1) Vairocana, (2) Aksobhya, (3)
Ratnasambhava, (4) Amitabha, and (5) Amoghasiddhi. These aspects
can be visualized as coexistent realms of different qualities or as a
consecutive sequence of five worlds. At present, Buddhists are living in
the fourth world, the one of Buddha Amitabha, and are awaiting a last
world, the one of Amoghasiddhi and of the future Buddha Maitreya.
The five realms are differentiated by the five colours (1) white, (2) blue,
(3) yellow, (4) red, and (5) green. Buddhist philosophy distinguishes
accordingly five spatial directions, with four directions in a plane, while
the fifth direction points perpendicularly out of the plane. This deter-
mines the basic structure of a Mandala consisting of four quadrants
and a fifth central area. Some Mandalas use a different arrangement of
the five colours. The Kalacakra Mandala has the white and first
quadrant on the right, the blue and second quadrant at the bottom, the
yellow and third quadrant at the top, and the red and fourth quadrant
on the left. Finally, the green aspect fills the centre of the Mandala.

In addition to the angular dependency, there is also a radial de-
pendency that prescribes the pathway of a meditator who sets out to
approach the central deity by penetrating through five concentric
Mandala Palaces, beginning with the outmost Body Mandala, con-
tinuing through the Speech Mandala, the Think Mandala, the Wis-
dom Mandala, ending up in the centre of the Enlightenment Mandala
where he may meet Kalacakra and Vishvamata.

Each of the concentric Mandala Palaces is separated from the next
one by four doors, well guarded by deities. Within the Body Mandala,
we find 12 further smaller Mandalas, carried by the twelve Zodiac
Animals. Each of these Zodiac Mandalas contains 30 deities. Eight
smaller Mandalas, each with 10 deities, fill the space within the Speech
Mandala. Outside the Body Mandala, we find a circle consisting of the
eight Indian cemeteries. And outside this circle, we have a number of
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Kalacakra Tantra lineage teachers who are identified by their names. In
summary, a Mandala can be an enormously rich source of information
on the historical and spiritual aspects of the Kalacakra tradition.

1.4.4 A Fascinating Glimpse into the Life at Derge Gonchen
Monastery

The fourth thangka, ET10, to be discussed here, is unique as it con-
tains no central figure, such as a Buddha, a protective deity, or his-
torical figures, like a Dalai Lama or the Abbots in ET69. The thangka
ET10 in Figure 1.7 shows scenes from the life in two related monas-
teries: Derge Gonchen monastery (sDe dge dGon chen lhun grub steng)
in East Tibet (Amdo) ref. 40, p. 467, and in Ngor Monastery, men-
tioned earlier. Both belong to the Ngor-pa school within the Sakya-pa
tradition.

The painting style of painting ET10, Figure 1.7, is different from
traditional thangkas, such as ET69 in Figure 1.3. The thangka from
Derge Gonchen, which is 500 years younger, follows a style, some-
times called ‘new Menri style’ (sMan-ris style)18. It was established in
the mid 15th century, influenced by the Chinese Ming painting tra-
ditions. It is apparent that the ‘‘classical’’ concept, emphasizing a
strict symmetry of the design and neatly delineated subjects, has been
abandoned in favour of freer painting where narrative scenes flow
seamlessly into each other. This style is particularly appropriate for
storytelling, as in Figure 1.7.

Derge was formerly part of East Tibet, or Kham, and belongs today
to China’s Sichuan province. It is situated within Garzê Tibetan Au-
tonomous Prefecture, 500 km west of Chengdu and 750 km north-east
of Lhasa, not far from the upper course of the Yangtze River. Derge is
an important trading city on the Chinese road G317 leading from
Chengdu to Lhasa. This road proceeds along one leg of an ancient
trading route, sometimes called the Tea-Horse Trade Route.50 It
served to supply tea leaves from the area of Chengdu and Ya’an in
Sichuan to Tibet, in exchange for resilient Tibetan horses. Tibetans
were consuming large quantities of Ya’an tea that was carried into
Tibet by coolies loaded by incredible backpacks, weighing up to
100 kg and more.

Derge was the largest of the five kingdoms of Kham. In the 15th

century, the king moved the capital to the present place and initiated
the foundation of a monastery that was consecrated in 1448, known
today as Derge Gonchen (sDe-dge dGon-chen). Originally a Nyingma
center, it became in the 15th century a monastery of the Sakya-Ngor
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Figure 1.7 Thangka ET10 illustrating life within the monasteries of Ngor and
Derge on the occasion of an extended journey of Rinchen Mingyur
Gyaltsen (Klu-sdings Rin-chen-mi-‘gyur-rgyal-mtshan), b.1717. He was a
well-respected visitor at Derge Monastery, after finishing his term as
the 37th abbot of Ngor Monastery from 1746–1751.
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school, shortly after the Monastery of Ngor was founded by Ngorchen
Kunga Zangpo in 1429 and it always maintained strong ties to Ngor.

1.4.4.1 Zhu-chen and His Activities at Derge. The fame of Derge
Gonchen originates from its printing house Derge Parkhang that
was established in 1729. But equally important were the editorial
activities of the great scholar Zhu-chen Tsultrim Rinchen (1697–
1769) at Derge. He was born in Kham into an artistic family. His
father, Legs-bshad-kun-dga’-‘pel, was a renowned painter who cer-
tainly influenced his son. Zhu-chen entered Derge Gonchen during
the first years of the 18th century as a novice and spent his entire
life there.

Zhu-chen’s first and perhaps major activity was as editor of highly
important Buddhist volumes. He produced, together with his team,
the ‘‘Derge editions’’ of the Kangyur and the Tengyur that are re-
garded in Tibet as the most accurate ones. These voluminous books,
consisting of 102 + 1 volumes and 212 + 1 volumes, respectively, were
completed in 1733 and 1737–1744 as block-prints.

Zhu-chen was not only a great editor, but he was also a gifted
painter. He was active as a mural painter in the lDan-ma district of

Figure 1.8 The painting atelier of Zhu-chen, a detail from thangka ET10.
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Kham before he became head of the painting school at Derge
Gonchen and established a second reason for his fame. Indeed, he
was also the master painter responsible for the painting under dis-
cussion. What renders this painting so relevant and historically
interesting is that the painter’s workshop of Zhu-chen is shown in
great detail in this painting. One can find it on the right side in the
middle of the painting, Figure 1.7.

The workshop in Figure 1.8 consists of two rooms: the master’s
room on the right (as seen by the observer) and the painter’s room on
the left. Zhu-chen is shown sitting in front of an unfinished canvas
where he sketches the painting with a carbon pencil, before finalizing
the sketch in black ink. The ink is prepared by a monk on his right by
mixing it on a palette board. The ink, ready to be used by the master,
is held in a pot by a small monk kneeing at his feet. The master takes
the instructions from a book that resides on his lap; more books are
piled up on his left. They all carry on their front end a tissue label for
identifying the volumes. The master’s action is watched by a student
and his teacher to learn from the master’s skills. Finally, another
monk is leaning at the fence in front of the master’s room: the ‘‘good
for nothing’’ enjoying, in a relaxed mood, the pleasures of life by
admiring flowers in front of the atelier building, and, possibly, birds
populating the sky—indeed an inspiring environment!

In the second room on the left, six painters, each sitting in front of
a canvas, are applying the prescribed coloured pigments to the sket-
ched paintings. The ‘‘prescription’’ consists of abbreviations for the
different pigments, marking the various areas by the master painter.
It appears that four of the painters are monks, clothed in red, while
the two painters dressed in blue seem to be lay persons.

1.4.4.2 Life of Ngor Abbot Rinchen Mingyur Gyaltsen (Klu-sdings
Rin-chen-mi-‘gyur-rgyal-mtshan). According to inscriptions, the
painting ET10 of Figure 1.7 was done for and during the presence
of Rinchen Mingyur Gyaltsen (Klu-sdings Rin-chen-mi-‘gyur-rgyal-
mtshan), b.1717. He was a well-respected visitor at Derge monastery,
after finishing his term as the 37th abbot of Ngor Monastery from
1746–1751.

Indeed, there was a close relation between Derge Gonchen and the
Sakya-Pa monasteries of Central Tibet. Especially, the monastery of
Ngor Evam Chokden maintained an active relation with frequent
visits of Ngor monks and abbots at Derge. Ngor Monastery near
Shigaze was founded in 1429 by Ngorchen Kunga Zangpo (1382–1456)
who served as its first abbot. The Ngor abbots had a relatively short
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duty and were afterwards free for travelling and for teaching activities.
Several of them went east, such as Rinchen Mingyur Gyaltsen. Ngor
Monastery consisted of four monastic houses (labrang): Luding (klu
sdings), Khangsar (khang gsar), Thartse (thar rtse), and Phende (phan
bde). Many of the Ngor abbots stem from one of the four monastic
houses. The abbot in question obviously came from the Luding (klu
sdings) house. Klu-sdings translates as ‘‘the peak where the naga
reside’’.

Rinchen Mingyur Gyaltsen (Klu-sdings Rin-chen-mi-‘gyur-rgyal-
mtshan) was born into the well respected Shar-chen family from
which numerous renowned scholars and Ngor abbots emerged. He
was then educated in the Luding house within Ngor Monastery. In
fact, this phase of his life is illustrated by the building complex in
the upper left corner of painting ET10 in Figure 1.7. The Tibetan
inscription mentions his family and the Luding house. He can be
identified by the characteristic headdress of Ngor abbots, which
remained the same for centuries.51 His becoming abbot of Ngor
monastery is documented by the scene in the upper right corner of
ET10. Again, he carries the same headdress. He remained as Abbot
from 1746–1751.

The painting shows Rinchen Mingyur Gyaltsen in two further
scenes: he is prominently present in the scene in the middle just
below the two mentioned episodes, where he is honoured by guests
presenting large numbers of ceremonial scarves (kata) that are piling
up before him. Most likely, the losar festival, the Tibetan New Year, is
depicted. Another encounter with Rinchen Mingyur Gyaltsen takes
place in the lower right corner where monks are taking part in a
‘‘summer camp’’, populating a large number of tents, including a
black kitchen tent. One of the indispensable tea porters is entering
the kitchen tent, bringing a heavy load (up to 100 kg) of tea leaves
from Sichuan to Derge.

The remaining two complexes of buildings illustrate the artistic
activities at Derge monastery. First of all, the painter’s workshop with
Zhu-chen, mentioned earlier, and secondly, in the lower left corner of
the painting, a building complex with artists working on a stone or
plaster Buddha sculpture, metal workers preparing metal pieces for
bronzes, and scribes writing religious books. At their center, another
honoured hierarch is receiving gifts from visitors. He could be the
abbot of Derge monastery who is at the same time the manager of the
production facilities at Derge, an activity in which Zhu-chen was also
heavily involved, as mentioned earlier. The famous Derge print shop
is not depicted, possibly because it was an institution that was
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separate from the monastery, or possibly because it was not yet in full
operation at that relatively early time. Anyway, print shops at that time
did not use any fancy machinery; all the printing operations were
done by hand.

The composite form of the painting, illustrating the life of Rinchen
Mingyur Gyaltsen (Klu-sdings Rin-chen-mi-‘gyur-rgyal-mtshan), as well
as the crafting and painting activities at the monastery, is quite typical
for Tibetan paintings. Thangka paintings are often replacements of
‘‘slide shows’’, viewing a process, covering an entire lifespan, and
telling a story, rather than showing a momentary snap shot. The
intertwining of numerous scenes, representing phases at different
instances, into a single painting, was quite common practice.

The arrival of Rinchen Mingyur Gyaltsen (Klu-sdings Rin-chen-mi-
‘gyur-rgyal-mtshan) at Derge must have happened after the end of his
term as abbot at Ngor, i.e. after 1751. According to the annals, during
his stay at Derge, several paintings were made for him in the work-
shop of Zhu-chen. Zhu-chen died in 1769, leaving a maximal span
of 18 years for the collaboration between Zhu-chen and Rinchen
Mingyur Gyaltsen This delimits the possible date of the painting to
1751–1769. Dating this thangka by 14C analysis would not add
much benefit, especially taking into account the increasing 14C-dating
uncertainties after the 17th century.

Figure 1.9 A Western traveller passing through Derge Gonchen, a detail from the
bottom of Figure 1.7.
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1.4.4.3 A Western Traveller Shown at the Lower Right Edge of the
Painting. At the lower right edge of painting ET10 (Figure 1.9), one
can identify a group of travellers, with a (gentle)man on a mule sur-
rounded by servants on horses. There is a faint inscription in gold
letters near this scene. It is difficult to read; it has not yet de-
ciphered, and it is uncertain whether it refers to the scene or not.
So we depend on conjectures in our interpretation. There is little
doubt that the second person from the right, riding a mule while
all others are riding horses, must be a much respected Westerner.
He has on his head a typical Beaver hat, as it was used during the
18th century in England (Beaver hats were imported from Canada at
that time). The blond hair and his well-kept beard support his iden-
tification as an Englishman. Number one and three of the group
seem to be coolies with their blue-rimmed red hats, while number
four, riding a horse, could be another Englishman with a red hat
that looks neither Tibetan nor Chinese. Some further groups of tra-
vellers, as well as tea-leaf porters, can be detected in the informa-
tive painting

1750–1770 was the time when English authorities in India became
interested in establishing trade routes from the South into Tibet for
exporting goods, such as musk and gold.52 Well-known diplomats
entering Tibet at that time were George Bogle in 177453 and Samuel
Turner, Samuel Davis, and Robert Saunders in 1783. They were
officially sent by the English authorities for exploring opportunities
of trade with Tibet. Assuming that the painting was done at a
time when Zhu-chen was still alive, one cannot find a historical
agreement. All these travels came after Zhu-chen’s death in 1769.
Earlier recorded trips to Tibet are known particularly for Capuchin
monks populating a mission house in Lhasa; travels are known from
1716–1733 and from 1741–1745. They are too early for a match with
the presence of Rinchen Mingyur Gyaltsen. Also the less well docu-
mented trip to Lhasa of the Dutch adventurer Samuel van de Putte
does not fit.

On the other hand, not all European travellers in the mentioned
period are on record. The mercantile travellers preferred to remain
anonymous. It is possible that such incognito travelling groups are
shown on this thangka painting.

1.5 CONCLUDING REMARK

It might be easy to appreciate the author’s fascination for Tibetan
painting art. Thangka paintings present enormously rich and detailed
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accounts of remote countries during long elapsed time periods. It is
astonishing how accurate the dating is already in the first century of
the past millennium, at a time when Europe was still in the ‘‘dark’’
ages. ‘‘Reading’’ a thangka painting is as fascinating as reading a
novel or the account of a journey. Being able to access numerous
aspects by a scientific approach increases the fascination beyond the
borders of pure art studies and brings together two fields of human
activity that inspires and deepens the understanding of both fields:
science and art.
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