Decrypting the Secrets of Nature:

Interdisciplinary collaboration and the Hermeticae
Philosophiae Medulla cipher
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HISTORICAL CRYPTANALYSIS

Sloane MS 1902 — the false leads, the Latin dictionary,
and how the hypotheses changed
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THE OBJECT

A cipher hidden in a Dee family notebook

British Library, Sloane MS 1902 — a tiny (10x12 cm) astrological-medical
notebook of John Dee (1527-1608) and his son Arthur Dee (1579-1651).

A ~1,100-letter ciphertext + its cipher table, on folios 13r/13v—14r, titled
Hermeticae Philosophiae medulla (“Marrow of the Hermetic Philosophy”).

Presented as an unsolved challenge by Lang & Piorko at HistoCrypt 2021.
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In Arthur’s hand, and bound upside-down relative to the rest of the codex.
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“The code is not a simple monoalphabetic substitution... Digital
cryptanalysis algorithms commonly available on the web
yielded no meaningful results.”

— Lang & Piorko, HistoCrypt 2021



DRAMATIS PERSONAE

Two parallel threads in August 2021

Richard Bean

Univ. of Queensland

Megan Piorko

Science History Institute

Sarah Lang

Univ. of Graz

Cryptanalyst — cracked it Historian of alchemy — found the MS Latinist / DH — corpora & translation

The fourth voice: Ed Hannon
A fellow codebreaker (the Kryptos K4 circle). Not a paper author — but the daily back-and-forth with Ed is where most of the dead ends were
thrashed out. The academic thread (Piorko/Lang) ran in parallel: collaboration, the keyphrase reveal, publication.
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HISTOCRYPT 2021 - THE CHALLENGE

What the historians had already tried

e Lang & Piorko correctly identified the table as a Bellaso / Della Porta

type — a reciprocal-alphabet polyalphabetic cipher. ) )
‘A set of likely keywords was tried out

¢ The index of coincidence (=0.045) confirmed it was polyalphabetic, not but none yielded any results... thus far
a simple substitution. it has not been possible to solve the cipher.’

)

e But every keyword they tried failed — and the cipher stayed unsolved.

Keywords tried — all dead ends:
— Lang & Piorko, HistoCrypt 2021

monas medulla adam
21 July 2021 — Richard cold-emails Piorko: “I love historical

ripley riply ciphers... is the preprint available yet?”
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A Bellaso / Della Porta polyalphabetic

THE CIPHER

The cipher table (tabula recta), Sloane MS 1902 f.14r © British Library

alphabet polyalphabetic: only 12 alphabets, each keyed by a
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THE TEXTBOOK ATTACK

...and why it stalled

For a periodic polyalphabetic: find the period, then solve each column.
Kasiski / index-of-coincidence is the standard route.

Repeated 4-grams gave gcd 8x17 = 136 — but that was largely transcription
noise.

How long can a key

?
Per-period index of coincidence showed no clear spike at any period. reasonably be -

The DCODE tool put the IC at 0.04506 and suggested these key lengths:

Every period method pointed at a short key. The
IC simply offered no hint that the answer could
be 45 letters long.

... hone of them 45.

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026



WHY THE IC HIDES THE KEY (1/2)

The Friedman estimate gives <16, not 45

N (IC, - IC)

(N-1)-IC,,,~ N-IC_+IC_

e N=1099 IC_p (plaintext) =0.07404 IC_obs (ciphertext) =0.04360
e Random floor IC_r=1/24 = 0.041667 (24 letters — no j, v; not 1/26!)

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026

k= 16.5

not 45

Sampling noise moves this estimate only +~2. The
estimate is robustly short — the gap to 45 is
systematic, not luck.



WHY THE IC HIDES THE KEY (2/2)

No resolution near the floor + only 12 alphabets

Observed IC (ciphertext) Implied key length k
Two reasons

0.0500 3.9

e Saturation. IC_obs sits only 0.0019 above the floor; the

0.0460 7.5 estimate is hyper-sensitive and tops out far below 45.

e Structure. Della Porta has only 12 reciprocal alphabets
0.0440 13.9 (Caesar-related). A 45-letter key reuses rows constantly,
inflating IC — which the formula misreads as a short period.

0.04360 . actual 16.7 e A clean period-45 cipher would give IC = 0.0424; the
observed 0.0436 reads as =16.
0.04236 45 ~ you’d need this
0.0420 97

A 0.0012 wobble in IC swings the estimate from 16 to 45 to 97.
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AUGUST 2021

The trail of dead ends

10-11 Aug
Open the file

“Porta doesn’t seem to
be working out.”
Hill-climb keys 3-9 —
garbage.

12-13 Aug
English?
Can’t be English; killed

by IC, word-length 5.85,
et/ad/quod.

14 Aug
The hinge
The “=" signs are

hyphenation — long
words to attack.

4

20-22 Aug
Autokey

Monte-Carlo near-miss
seduces; PTAK/CTAK
chased, then ruled out.

27-28 Aug
Closing in

Similarity test:
Latin-keyed, not

random. Autokey dead.

29 Aug

Solved

Dictionary + repeated
key fragments — a
45-letter key.

Correctly “Porta” from day one — then a long detour through English and autokey before the dictionary route broke it.
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FALSE LEAD — THE ENGLISH MIRAGE

Word length diagnosis

Why it can’t be English

IC= 0_045 far above English text

5 .85 mean word length (English = 4.5)

et- ad - qu0d the commonest 2- & 4-letter words

— The word lengths tilt hard to Latin.
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FALSE LEAD — THE AUTOKEY RABBIT-HOLE

A Monte-Carlo near-miss that felt like a discovery

e Encipher Caesar’s Latin with ~1,500 random Latin words; compare letter
frequencies.

How it died

¢ The high/low-frequency signature matched the Dee text astonishingly well
— “quite convincing... wow.” The decisive test: the Dee frequencies match Latin
enciphered with Latin text — not Latin enciphered

e So the cipher looked aperiodic & text-keyed — chase PTAK, CTAK, .
with a random key.

plaintext-as-key, per-word reset.

That eliminates CTAK (= text keyed by random text). The
autokey family was dead — and the period turned out to
exist after all.
Frequency signatures (top letters)
Dee ciphertext:
Latin-on-Latin model:

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026
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THE WINNING IDEA

Long words + a length-split Latin dictionary

The hinge (14 Aug):
the “=" signs are line-end hyphenation, not equals — so there are very long words to attack, and a long
Della Porta word has only a few possible Latin plaintexts.

Building the Latin dictionary

e Corpus ° Author’s voice ° Match alphabet ° Rank & split

Reuse the 2020 toolkit: ~93 Latin Transkribus HTR of Arthur Dee’s own Normalise to 24 letters (merge u/v, lat.words by frequency, split by
books (~30 MB) from Project Fasciculus Chemicus (1631) for i/j) so the dictionary lines up with the length (lat.words.2 ... .16) — test
Gutenberg + Perseus Digital Library. alchemical vocabulary. table. only same-length words.

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026
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THE PROBABLE-WORD ATTACK

Most-likely Latin word — implied Key, per ciphertext word

tocuzpssa

rogsblzs

ueccbyesf

ccenegkeo

gtdldpspewk

iubtyxpedk

bpkaysai

donazmenao

donazmenao

beneficio

mercurii

consueuit

quocunque

naturaliter

perficitur

partibus

tempestive

tempestiva

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026

ltwgnngtc

ltwgnngt

ltwgnngtc

cltwgnngt

nngtcepneip

nggcepneip

cepneipt

gtcepneiat

gtcepneiac

Individual guesses were often wrong

The longest word
yogyb=nobttpnze

first matched
circumfodiebat — wrong.
The truth was

ignis beneficio.

What cracked it: the implied key fragments 1twgnngt
and cepnei repeated across different words.

12



A 45-]letter key — a record length

Concatenate the repeating fragments, extend them with Latin-hexagram scoring (working backwards and forwards) — and the whole key falls
out:

tlecnwgtlctppcwtgcggnlelrptwececltwgnngtcepneip

45 [etters

“A 45 letter key! ... no wonder nothing turned up.” “Good news, I deciphered it today ... a 45 letter key, which is
probably why automated software hasn’t worked. It begins ‘In

ovo diaphano...”

— to Ed Hannon, 29 Aug 2021 — to Megan Piorko, 29 Aug 2021

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026 13



THE TWIST NOBODY NEEDED

The key was on the facing page all along

e Folio 12v — the page facing the cipher table — carries a line in Arthur’s own hand

4 qf} £t ,:A;;ML r%nz. §773 4/tt/
§ | u;}Z fdza ﬁartﬂ/ s vellems (b,
Sic alter Iason aurea felici portabis uellera Colcho :

{nmcﬂ‘ﬂ /[ML{L
= exactly 45 letters

de <L‘zl/4nou;?za o
qeneatus ovtwsy, A€ LE1Z L
erficitut | AqUP poX 4
i{:;:?ti{ﬂ % _friﬁdwd(cem, horas vt e
|1 | pmImpL m latut et mtwrzc”cu?{' :
‘devexi’ (I carried) changed to ‘portabis’ (you { czrmm]umk Zi;"sdjfjm?ﬁw‘/:;; ;

il i muﬂ:v modemte' calido et frece ac
¢ Hidden in plain sight: the key had been on the opposite page the whole time — and the cipher
key is enciphered with itself.

e Adapted from Augurello’s Chrysopoeia (1505)
will carry).

extraneo

i
; 50[1‘22% mmmt. Artiion afiuzr |
ontc e/ 5mzz{zt4te’ |

‘o ideneus mL conm

i_ Uo o yrori U5 i
e ?m’nitw taﬁ virgimeiL., Q X

Sloane MS 1902 f.12v © British Library
I can see it’s exactly 45 letters. Probably the key. Is that Arthur’s handwriting?”

— Richard, 6 Sep 2021 (just woken up)

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026
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HOW THE DECRYPTION WORKS

The corrected table + the running key

o o) q r s t u w X y Z n

Worked example

AB -1
CD -2 P a T s t u W X % z n o sic alter iason aurea
m q r s t u W x y z n o P sh mgh ozxkwxfg wphp
m r s t u W x v 2 n ° o q in ouo diaphano herm
m s t u w X % 4 n o p q r
m t u w X vy z n o P q r S
u w X Yy z n o P q r s t
w X v Z n o P q r s t u
m B Y ‘ " ° P 4 " ° - B " “in ouo diaphano hermetice clauso...”
vy z n o P q r s t u w X

The corrected table (top row forcedtoabcdefghiklm). As drawn it is “off by one.”

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026
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WHAT IT SAID

A recipe for the Philosophers’ Stone

e 177 Latin words — the closing instructions of a chrysopoeic recipe.

Nigredo

blackening — the raven

e A transparent hermetic egg: nine parts Mercury + “Luna of Vulcan,” sealed and
heated in an Athanor furnace.

¢ An elixir “by whose benefit wretched poverty flees and the sick ... are restored to
health.”

¢ No quantities, no temperatures — the encrypted secret is a recipe without the tacit

know-how. Albedo
whitening — the swan
Rubedo
the red — the Stone

“Like another Jason you will carry off the golden fleece of Colchis.”

In ouo diaphano hermetice clauso ex Mercurii partibus nouem..

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026 16



HOW THE HYPOTHESES CHANGED

From “no keyword works” to a 45-letter line of poetry

Hypothesis / lead Why it was tried How it resolved

Keyword Porta (monas, medulla, ripley...) Looks like a tabula recta

English plaintext Text ‘sounded’ readable

Short period (Kasiski, 8x17) Standard polyalphabetic drill

Autokey (PTAK / CTAK / PT-key) Monte-Carlo Latin-on-Latin near-miss
“There must be a twist” Long words resisted plain Porta

Is the cipher TABLE wrong? Manual decrypt gave ‘km lun’
Probable-word + Latin dictionary Long words — few Latin fits

No keyword worked (2021)

IC 0.045, word-len 5.85, et/ad/quod — Latin

Noise; no IC spike; DCODE < 24

Similarity test: Latin-keyed, not random

No twist — just a long key

Yes — off by one; corrected works

v This won (repeated key fragments)

Correctly “Porta” from the start — stuck because the period seemed not to exist — detour through English & autokey — rescued by the dictionary, a corrected table, and a record

key.

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026
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AFTERMATH

Confirmation, collaboration, and the wider story

Sister manuscripts (plaintext en clair)

e Bodleian MS Ashmole 1423 — the recipe, with lab notes showing
someone tried it.

e Edinburgh MS Dc.1.30 & a Leiden copy — confirming the solve
independently.

Telling the world

13 Oct 2021 The Conversation — “Deciphering the Philosophers’ Stone”
26 Oct 2021 Jargonium — “A secret key hidden in plain sight”

11 Nov 2021 Atlas Obscura

Feb 2022 Science & Vie — “on a enfin décrypté la recette!”

20 Jun 2022 HistoCrypt 2022, Amsterdam — the solution paper

The Dee cipher - cryptanalysis - SECRETS Methodological Lab, 30 June 2026

From cold email to cracked
in 512 weeks

2 1 ]ul first contact with Piorko

29 Aug deciphered

6 Sep keyphrase found on f.12v

45 letters — a record key length

18
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An alchemical cipher in a shared notebook of John and Arthur Dee

(Sloane MS 1902) [Work In Progress]

Sarah Lang

Megan Piorko

Keywords: alchemy, Arthur Dee, john Dee, cipher

Abstract

Alchemy, while being known for its secrecy, cryptographical and stylistic
devices, isn‘t known for its ciphers in particular. However, ciphers can
sometimes be found in alchemists’ and chymists’ (laboratory) notebooks.
This paper discusses a ciphertext and cipher table found in a shared
notebook by John and Arthur Dee (Sloane MS 1902). It presents a
bibliographical description as well as context for interpretation. However,
thus far it has not been possible to solve the cipher.
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Solving an Alchemical Cipher in a Shared Notebook of John and
Arthur Dee

Richard Bean
Sarah Lang
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we cracked a 400-year-old alchemical cipher | . § =
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Keywords: cryptanalysis, Porta cipher, Latin, alchemy, Decknamen

Abstract © Britsh library Sloane MS 1876 f1v. Author provided (no reuse)

- sl What secret alchemical knowledge could be so important it required

This paper bullds on a work in progress by Lang and Piorko published in i
X X (Twitar) « sophisticated encryption? ‘ Richard Bean &

HistoCrypt 2021, which presented a seventeenthcentury ciphertext and
cipher table discovered in a shared notebook of john and Arthur Dee
(Sloane MS 1902). Using Latin statistical models we have successfully
deciphered the encrypted text. Our results found the plaintext to consist of
177 Latin words describing a practical experiment for the creation of the

Facevock 740 Research Felow, The Universty of Cueensiand
ARy The setting was Amsterdam, 2019. A conference organised by the Society for the

History of Alchemy and Chemistry had just concluded at the Embassy of the Free Megan Piorko

R S % 2 3 & Priet Alingten Postdoctorsi Fellow, Soence Hastory
alchemical Philosophers’ Stone, presented as a chrysopoeic recipe. The Mi . . . 3
. in a lecture hall opened by historical-fiction author Dan Brown. insteute. Georys Stane Universay
encryption method is a variant of a Bellaso/Della Porta style-cipher, Mind i P! Y - !
agreeing with the paper by Lang and Piorko. After correcting some errors in Published 2 - 5 Lo
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cipherkey, 45 letters in length, forms part of the original plaintext and is Piorko presented a curious manuscript belonging to English alchemists John Dee Alodeling Qalversiy of razs Unliaraly of e

ko dertver from a0, dichernical context, This arice present the (1527-1608) and his son Arthur Dee (1579-1651). In the pre-modern world,

alchemy was a means to understand nature through ancient secret knowledge and
chemical experiment. Magan Prorks receves ncing ¥om the Sciance Hstory Instiute
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HistoCrypt 2024: Sources of Alchemical Cryptography

Abstract

This article summarizes the current state
of the field of alchemical cryptography
and examines the roadblocks preventing
scholars from a comprehensive under-
standing of early modern encryption prac-
tices and scribal knowledge-production
among natural philosophers. The authors
address the need for scholarly collabora-
tion by contributing over one hundred in-
stances of alchemical ciphering found in
Manuscripts across twenty-seven mnterna-
tional institutions, with the intention of fu-
ture scholars utilizing and adding to the
examples put forth in this article.

Meg, Sarah & Sergei Zotov, Warwick, Art History
Book of Kells, Dublin



6 Italy

6.1 Brescia Library
* LIV31: Cipher alphabet in multiple lines (starting with
hmﬂalasuhﬂnlm).m:ywd:lu
specific terms. In Secreta a
mdmymhmlahuafyl'?nm
tury, knmgvtmredpeslumdh—m

-.LVIS:CmnMM potentially a form

with akchemical symbols (1
m)(mhmdhl!dmlﬁhm‘hm
1 described as one of the oldest and most complete
examples of the ABRAMELIN, a famous esoleric gri-
moire attributed 1o 3 legendary Egyptian mage Abraha-
Melin, or 10 Abraham of Worms or Wiirzburg, a Ger-
man Talmudic Jew from the 12th or | 3th century; likely
composed during the 14th century in the Balkan region,
oaly a few known copies.

6.2 Marciana Library

7 Netherlands

7.1 Allard Pierson
* PH3M: S pages of partially enciphered text, all with
the same alphabet. One page contains a table called
“Die enste Tabelle des Kdnigs Xophor' (“The first ta-
ble of King Xophoe') Basilius Valentinus' Das grofie
Geheimnif der Egyptischen Konige, dated 10 the 1700s.

7.2 Leiden UL

* Cod. Voss. Chym. Q. S1: This Liber de magna
alchymia lists several alphabets. existing and fictional,
ranging from Greek and Egyptian to Chaldean and
even angel symbols. Foreign scripts are beavily
adapted o

10 be substituted for numbers, on the back side of the
title page, 1702.1%

9 Russia

9.1 State Library Moscow

* 183.1082: Pigpen cipher table within  masonic
uu—l‘mpt.wmnﬁnﬁlmmmmﬁm-
try.

. Il.‘.l‘&lelhmymmmnﬂ—
pher table and a partially enciphered ru‘c
Roger Bacon (where ingredients would follow: “il faut
M “). 281 folios. Recueil de divers traits de la

lhm mwmrxpr‘vrn-:mn
Contains

wniversalis in German Gothic script from the 18th cen-
tury, 78 fol.

. Mﬁcmmifd-hwm 2 pages to-

beriikmtesten Philosophen von der Siindflut an bis auf
wnsere Zeit iber die hichste Geheimnis der Natur, son-
derlich ihres grofien Steins. 1663,

10 Sweden

10.1 National Library Stockholm
* Fa. 14: 5 pages of plaintext containing runcs, some

ing ‘double’ meanings and significance, similar
10 the Hebrew Cabala and Egyptian hieroglyphs. '
* Fa. 2: Tuled Azotica Astronomia, the text contains a
few enciphered words. Benhuduen-nphu-
ble, potentially for
mm:ynyutoh(-huhuoducm

through scribal
errors (Gannon, 2019).'

* VCQ 17: Cipher alphabet for monoalphabetic substitu-
mm.mmw-mwum
ical ciphers. A 16th-century manuscript from 1588-95,

8 Norway

8.1 National Library Oslo
* MsS8® 32321 1702: A manuscript (Libellus singularis)
that includes a substitution cipher, in which letters seem

HThe Viennese ONB Cod. 11133 also contains compara-
ble alchemical alphabets.

in alchemical contexts. Reflects Bureus' interest in
alchemy from early 1604, noting key ideas from me-
dieval classics and works of Paracelsus, Gerhard Dorn,
and Andreas Libavius. ™*

* Huseby 78: An Old English manuscript from 1550
with various recipes includes an alphabet for simple
substitution cipber and a few enciphered words.

© RAL 9: A text titled ‘mysteries of the alphabet’, 3p-
pears 1o contain cipher instructions within Swedish
text. In Johannes Bureus, Adulruna Rediviva seu Sapi-
entia Sveorum Veterum.'*

UMeS® 32321 1702 https://beta.nb.no/dhlab/
privatarkiv_nava/

“183.1082:
rs '213107pag:

Fa. 4: https://lucris.lub.lu.se/vs/
portalfiles/portal/2285913/3809108. paf

“Fa. 2 https://lucris.lub.lu.se/vs/

portalfiles/portal/2285913/3809108. paf

PRAL [ 3 https://lucris.lub.lu.se/vs/
portalfiles/portal/2285913/3809108. pdf

https://viever.rsl.ru/ru/

. X113 Lundﬂkdnyﬂ.ﬁlu(!m).wh
mnmam From a late 15th-century Ger-
‘man medical book ™

11 UK

* Ferguson Ms. 4: Familiar circular drawing typical of
Buch der Heiligen Dreifaltigheir.

* Ferguson Ms. 77: Caballistic table, relating letters 10

111 Edinburgh Royal College of Physici

e ik 2
phers. dated 13 Feb Immm‘-dpuﬂy
in Erskine's own writing 2

11.2  Edinburgh University Library
* MS. De.1.30: Medulla cipher discussed in Piorko et al.
(2023) containing the Bellaso/Vigendre/Della Porta ci-
phie table, enciphered text, key and plaintext; plus one
number wheel 10 cakulate the days of the alchemical
work.

113 Glngw Uni

. PMML 1n4: W-ﬂcmcﬁuuw
akchemacal

ity Library, Fe

* Ferguson Ms. 130: Ciphertext based on alchemical
symbols (two pages with each one one line
on another), cipber table with one symbol per letter.
18th-century French manuscript, Oewvre du philosophe
Solidanius, featuring colored hermetic figures and sec-

uons in code. S5 fohos, 205x156cm.

I!‘ Nonxlnrllp&an

-Pmlk
mh'
m-nmpwnﬁlnlmmhe-hp.n:luﬂ-

ing Cedula ritrovata and Elucidarius Christophori
Purisiensis. $2 folios, 215x142mm.

* Ferguson Ms. 191: One coded block in the margin
of one page. 1Tih-century English manuscript with
Latin verses, including Thomas Norton's The Ondinall
ddhh'\-mu’ln-.f'l&os

* Ferguson Ms. ﬂ.&mhuumamﬁ
phabet under the heading “Alphuabet

Raymund
de I'Or Potable. 132 folios. 210x 168mm.

* Ferguson Ms. 94: Cipher table (1-2 symbols per let-
tex), about 20 pages with partially or entirely

sections in code, pen
of alchemical apparatus. 190 folios (of which 54 are
blank). 201x145mm. The manuscript features sections
in code, with the key affixed 1o the inside front and rear
covers. An astrology-focused section presents several
horoscope charts, The cover bears coded words, fol-
lowed by the : “Elvoh a servez a la gloire de
Dicu et au salut de | | ame AM”

Msu—umrunu Number and letier tables ca

mﬂaSmﬁAMdeM
icvia (uaknown authors) and Albertus Magnus. >

114  London British Library

* Sloane MS 1902: medical manuscript
produced by John and Arthur Dee (Lang and Piorko,
2021: Bean et al.. 2022 Piorko et al., 2023), contain-
ing the ciphertext Hermeticae Philosophice
adjacent tabula recta, and cipher key (ff. 12-14).

* Harley Ms. 2407: 110011101001010101 code on the
left of one page. 15th and 16th century manuscript in-
cluding various alchemical texts, poems, and treatises
in Latin and Eaglish including Arnald of Villanova, and

3 3 d n

* Sloane MS 3189: The Book of Enoch contains the
fortune telling tables of Joha Dee. as scribed by Ed-
ward Kelley, later owned by Elias Ashmole. The an-
gelic H: 1999) were
cated via encrypled angelic languages unique to each
-ﬂm-ﬂhﬁkyuﬂaﬂ-—uxmﬁm

mmmmwt«d«wmmlm
ing Nicolas Flamel) in which this cipher seems 1o have
been used.  17th-century French manuscript, a copy
of (Pseudo-)Nicolas Flamel's writings, featuring horo-

scopes and planetary arrangements. i folios + 36 pages
+ 4 folios on vellum. 159x108mm.

* Ferguson Ms. 323: One page contans what seems 10
hawh—r 16th-century English manuscript
with alchemical receipts, diagrams, Raymond Lullye's
alphabeta. 12 folios. 294x198mm.

OX113: https://kortkataloger.kb.se/
hsnominal/20647/

“'DEP ERG § 1.5-1.23: heep: I/uehxno rcpe.ac.
uk/CalaV Viev.Catalog\
ua—m\utm\mx\ms\wu

* Ferguson Ms. 114 heeps://uwvgla.ac.uk/
coll 1 '26\kcat’

language symbols, which are also
recorded in the codex.

* Sloane 3604: 4 pages containing cipber wheels and

mncsuth-byln-dullmum

* Sloane Ms 1118: One page with different cipher al-
phabets, including rectangles. End of the 15th Century
manuscript with 33 items; paper, small quarto, 154 fo-
hos.

CAI-IIS\“AII(“ 2-10, 2740 1)

falphabetic cipher tables corresponding 1o the
Mdh)ﬂ;mwm
and letter ciphers are all present in this Arabic astro-
logical manuscript owned and annctated by Joha Dee.

-’hnp‘ //wwe.gla.ac.uk/collections/8/

.100

« Sloane MS 3687: Contains the alchemical processes
of George Marrowe and others mentioned in Sloane
MS 1902 related to the Medulla cipber (Plorko et al,
2023). After Villanova is referenced. the rest of the MS
referencing encrypted days of the week.

115 London Wellcome
* Ms. 164: Circular drawing in which words are linked
in mysterious ways in this copy of Buch der Heiligen
Dreifaltigheir.
* Ms. 259: Text in Latin and Ancient Greek with reli-
gious contents, a two-line code of alchemical ciphers,
shorthand;

containing semi-
recommending secrecy in the Work >
F-ma-mfdlmnnnudwdcwh(m
ing to members of an order).

* Ms. 309: Several pages encoded by a moncalphabetic
cipher consisting of 51 symbols (most letters are re-
placed by more than one symbol). The cipbertext spans
the following : 7-10, pages 11-12 are
13-20, 21, 26, 27, 28, 29. The rest of the text is in Ger-
man. The cipber key is included. Some of the cipher-
wmw“wdw\wnﬂm
naces. In Johann Gerlach's Occulta scripta chymica
written in German at Gotersdorfl in 1572 and Naun-
burg in 1575-1576. The 18th-century manuscript in-
dut:mwmmmhudm
dients, and alchemical and receipts. It s il
Justrated with water-color symbolic alchemical draw-
ings, some heightened with gold, and is written partly
in cipber. The relevant section is pp. 7-178 Secreta al-
chemica in cipher and German. There follows an ingre-
dients list (called Elixir vitae) and another partly coded
section pp. 179-209. A manuscript for the 51-
symbol code by Julius Koha is included.

* Ms. 424: French text (seemingly an alchemical recipe)
broken up by musical notes, which seem 1o be used as
symbols for encoding words (2 pages). LIBVRE ac-
comply de secrets chimiques pour distillations, |...).
a mid-17th century manuscript, 20 x 1S em, containing

*pteps://vellcomecollection. org/works/
mdka7dég Fol | (In a cipher made up of semi-Greek
characters): Jesvs Ex Maria Et/ loseph. / (red) Uerba propria

auree cur/cis super secreta chimica Des

7 a fideli et dilectissimo amico mihi huani [?] / ter elargita
Pro cuius anima semper Deum / rogare tencor quoniam mihi
testauit. Deum ideo Precor ut mihi concedat gratiam eadem /
uhwpne—lﬂed;hulwnhe-m

mee, pro ditate mee familie
plm(m}m WMMMM
The peculiar words of the Wise of the Golden Cross about
the secret alchemy of God's grace were donated to me in 3
humanistic manner by a faithful and highly esteemed friend,
for whose soul may God always care, as he has testified
to me, which is why I adhere. Therefore, | pray to God 10
bestow the grace 10 understand these words for His praise
and glory and for the salvation of my soul, 1o aid the poor,
and for the benefit of my poor family. Amen.

Bhteps://wellcomecollection. org/vorks/
qb3carav




Sources of Alchemical Cryptography

o Our understanding of alchemical practices related to cryptography remains
insufficient

o This is likely due to a lack of sufficient studies on relevant sources

« We thus present an overview of over 110 manuscript sources related to alchemy and
cryptography, most of which remain unstudied and not digitised

o What trends did we identify?

Alchemists and chymists frequently:

 encrypted short passages related to recipes and experiments FIGURE 4 Cod. alchim. 651, p. 51 (courtesy of Staats- und Universititsbibliothek Hamburg).
e obscured content using exotic foreign languages
« employed custom shorthand

e created unique symbol codes

Sarah Lang, Sergei Zotov, and Megan Piorko, “Sources of Alchemical Cryptography,” in
Proceedings of the 7th International Conference on Historical Cryptology (HistoCrypt) 2024




London, Wellcome
Ms. 309

Johann Gerlach’s
Occulta scripta chymica, 18 c.

Several pages with German text
encoded by a monoalphabetic
cipher consisting of 51 symbols
(key included)

Drawings of alchemical vials
and furnaces
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e Composite manuscript written in
personalised alchemical shorthand

e contains alchemical and astrological
symbols to be used for practical
experimentation




London, British Library
Ms. Sloane 3189

e The Book of Enoch
with the fortune telling
tables of John Dee,
as scribed by Edward
Kelley, later owned by
Elias Ashmole

e Angelic conversations
were communicated
via encrypted angelic
languages unique to
each angel




Hamburg, UB
Cod. alchim. 651

e German poem entitled Thorough Summary of
All Celestial Influence, making intriguing
claims about alchemists at the court of
Emperor Rudolf Il (1552-1612)

e The supposed author, Martinus de Delle, a
fictional court poet and adept, is likely a result
of textual corruption

e Both the prose
introduction and the
verse contains ciphered
passages

e Prinke and Zuber
2020, esp. 418




Rudolf II's hand bell

Cipher:
6idayH 018 kIdly nabdeyi 10-
€016 daiH K5£I98 HGIY6K5£VI
oaHI 1HeB36I ay H
KeIH CeiHiel gHsly 01 ou-
£IV% 10e1H KauBeI(IH ki 6 Ocl-
I\{-IH Kiyd O¢l HsGmGCew
CeOIHO

® Still unsolved

o Richard Bean, Corinna Gannon, and Sarah Lang: The cipher
of Emperor Rudolf II's “Alchemical Hand Bell.” In Proceedings
of the 6th International Conference on Historical Cryptology
(HistoCrypt) 2023.
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First hypotheses in the HistoCrypt 2021 work-in-progress
An alchemical cipher in a shared notebook of

John and Arthur Dee (Sloane MS 1902)

1. Ciphers in alchemy exist but aren’t particularly well researched
2 Cryptology research often is only interested in solving ciphers, not such

much the historical context i
3. approximate dating = 1610 iR .
4.  Cipheris likely Arthur’s :

5. Somewhat similar tables from Book of Soyga (Aldaraia sive Soyga
vocor), a 16th century Latin treatise owned by John Dee.

6. so-called Magic Tables from the Christian Cabalistic tradition: connection
unlikely paassass

7. René Zandbergen & Rafat T. Prinke demonstrated that Dee probably

never owned the Voynich MS

not a simple Caesar cipher nor other monoalphabetic substitution cipher

9. frequency analysis shows no spikes for vowels and shows an overall too
uniform distribution for a simple substitution cipher

©




Ciphertext and Table: “Hermeticae Philosophiae medulla.”




Cryptological discussion of Dee’s cipher table and text

Numerical substitution (instead of word substitution in Decknamen)
Cipher table looks like a tabula recta
Vigeneére-type cipher but not actually a Vigenere

Bellaso / Della Porta cipher ?

o while Vigeneére ciphers use 26 alphabets
o Bellaso/Della Porta ciphers only use 13 reversible alphabets,
o each being associated with two letters from the alphabet (like the row indices ‘AB’, ‘CD’, etc.

Reference to “Medulla” — Ripley / Lull connection?

Father John Dee was a mathematician; Arthur not so much

Early modern ciphers weren’t usually up to the mathematical state of the art of
their time



Decrypting the cipher (with Richard Bean/Queensland)

_ Keyphrase
- Bellaso / Della Porta Cipher , . o
sic alter 1ason aurea felici

- cipher text, plain text, cipher portabis uellera colcho

table (tabula recta) and key

(phrase, clavis) Ciphertext: Hermeticae

key] Jabcdef Philosophiae medulla.
1lopgr st W XYy zZn _
2lpgrstuwxyznle sh mgh ozxkwxfg wphpsdzwx rqwaid

EF|[3|(gr stuwxyznoop si rogsblzs bpkaysai hmgyx vk qqdz

GH|[4|r st uwxy znopq [...]

-SStuwxyz.opqr

B | U v x vy znopqrs Solution = plain text

NO|7(uwXxy znopqgrst

PQ|8/wxyznopgrstu In ouo diaphano hermetice
9[xyznopgq rtuw clauso ex mercurii partibus

TU|[10|ly z nopgrstuwx

nouem



Decrypting a polyalphabetic substitution cipher

key d b C d e f i 4’ /t/ﬂ/ﬂz r#w&!tl alter
1lopqr s tllwxyzn § w”;ﬂglm Wmf/’””’/‘“ (ohth,
2pqrstuwxyzn- | ‘ o
{ ‘ 4;7{“11 ni_Hrmno l{l
EEESN Q r st uwXxyznop | "]'ﬂ‘{"q"”“’“’“’?‘”'mzr
L gt ety e
BRI r s t uwXyzZnopaq clenasioners, perficitie, M AL AN
51s t U w X y Z . O=DEQENT: iﬁ:szer'frﬁ:U‘lz ct‘ "ﬁ?{ ‘%{’ :
1) 4 (1) ¥
Clrfgmﬂg? 1.!»12&5 vel 2 a¢ mM ’:}"n‘;’ jn
EMIG t uwXxy znopgqr s mmwamwdd‘,d,‘““
traneo #1j .
NO|7Z|uwxyznopgqgrst L e Mf,f”';‘,‘}m,{‘%m
PQ|8|w Vozengo prqires it :atmum;r[ ’% Wff‘f"’e’
9 : L f ideneus ::d., mmm M artz /
n r (Touo rori L
TU 10 y £ 9 p q ! 2z y Wr%“:ﬂrqmeu /;
ZinEo pQrs tuw:x By AT
Keyphrase: sic «lter 1ason aurea felici portabis uellera colcho T —
Ciphertext: sh mch ozxkwxfg wphpsdzwx rqwaid si rogsblzs bpkaysai hmgyx uk qgdz |[...]

Plaintext Latin  in o0 diaphano hermetice clauso ex mercurii partibus nouem
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The recipe translated —Z o s ;AM rzﬁm i ik

., das07 .
| / ﬂ,,m é[m, ﬁar‘b’/ ¢ velern [fa/f.‘)ﬂ

sl

e#famm' it 4" m71/ Jl

e 177-word passage, 45-letter password
e Instructions seemingly from towards the end of a
recipe for making the philosopher’s stone

V'l Z - fo Q‘zllmtoudnu .

g
118" ,{cmmha ovFusa, At feyra fc’

e Followed by the key (adapted from Augurelli’s _ L,/m,,m,,g,ﬁ (r erfiitut , 4 m?  pott
' daad(ccm, boras 'w
Chrysopoeia) .5“’”,{"57 o e ntumejcit 8
. . FHLHT)
e In adifferent MS, the plaintext was found followed by 2777 uad; pmb«hm: Psmodum.
more practical instructions i Babneo positus , vel v acrofo i ’}’ &
. . . . . . . Y adie T A
e With it came lab notes indicating somebodly tried it caufbo wiodergte calido et (
t - yuri w5 ab extranec £ 7%5/
Ou. . . 5alw£tatcrft uarumL artszz A dirh
e Isita practical recipe? Ty superflan bumiditate
Where’s the beginning? jzt = ,,{,‘576,4, commixXtionent . :
e Potential connection to the Processus Universalis CM mnﬁuf i /gam
recipe group? nrm*ttdr vzrqmui Quo? MOx




Translating the Decrypted Recipe

Marrow of Hermetic Philosophy

English Translation by Sarah Lang & Meg Piorko

In the hermetically sealed translucent egg, make an amalgam
of nine parts Mercury and Luna which has not yet suffered the
forces of Vulcan, one part.

If one continues digesting it in the Athanor over natural fire for
so long until the material takes on the colour of the raven
thanks to the fire, and in turn the colour of the swan, which
usually happens after around a little less than a trilunium.

Once the matter is thus whitened, you shall open up the egg at
the proper time without removing it from the fire.

And after one part of the matter is immersed in gold foil, with
as much dexterity as you can, close it again and let it cook in
the same manner until the whole materia becomes more
intensely black than before, but this blackness goes over into
whiteness.

If you end the work here, you will have Tincture of Luna, butitis
better to climb up to the shiny throne of Sol by continuing the
work and to await the conversion of its whiteness into redness.

And this usually occurs in three trilunia in most cases and then
you will have a truly gold-making elixir with the help of which
the miserable poverty is driven out and the sick who labour
under whichever illness are restored to health.

In the same way, truly, that itis perfected, it is multiplied
unless you have to replace some gold for the used Elixir. To
shorten the work, the projection shall be done one over ten,
but the first time it is always done over gold.

Perfect it and enjoy, thanking God, be kind to your neighbour in
need.

Like a new Jason you will carry the Golden Fleece to the lucky
Colchian.
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Sloane 1902: A shared notebook by
John Dee (d. 1608) and Arthur Dee
(d. 1651)

Paper and parchment, small manuscript
bound in leather, 10cm x 12

31 folios numbered with Arabic numerals
throughout

Folios 11v-14r, 27v, 28r, 29v are oriented
upside-down from the rest of the codex




A father/son notebook: iatromathematics + iatrochemistry
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Sloane MS 1902, a collection of Paracelsian remedies

John Dee (d. 1527-1608)
Arthur Dee (son) (d. 1571-1651)



Nativities & Decumbitures
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MS. Sloane 1902.

Paper. Quarto. 31 folios. 17th Century.

Written by the hand of Arthur Dee (?).

1-9. [Astrological nativities, including John Dee.]
Reversing the Volume:

10. 'Schema of the nativities of Arthur Dee and Isabel Dee.' £.28.

11. 'Hermetiae Philosophiae medulla’ Tractatus litteris mysticis scriptus: cum clave. f.14.
12. 'Testamentum Armoldi de Villanovani.' f.12b.

13. 'Dionysii Zachariae de projectione super metalla.’' £12-11.

B 52 &
A

Decumbiture of Jane Dee and nativity of Arthur Dee with prognostication in Sloane MS 1902



A Della-Porta Cipher upside down
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Hermeticae Philosophiae Medulla in Sloane MS 1902, fols. 13-14



Poly-alphabetic substitution ciphers & keys
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Tabula Recta and Cipher key in Sloane MS 1902, fols. 13-14



A Death Prognostication Book?

oo’ Jome
= k) %
rVoL Mmza £ ::j{“ {"Z“

Jf«A ancha’ . % oo ait ot
{f,,,,z“:z;' w&«-—f
d;g vd D™ wel 1-'4"‘

T::?’};‘ oyt i‘kd‘q&‘ 'f""""‘"‘ y

g;ﬁ;““ S el ""‘35'

> guD
g .,,.Mmmo- %

Death of Isabella Dee recorded by Arthur Dee and Signa Mortis by John Dee in Sloane MS 1902



Finding the Hermeticae Philosophiae Medulla at the Bodleian
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MS Ashmole 1423, Treatise on the Philosophers’Stone by George Marrow O.S.A. (scribed in 1596)
Previously owned by John Dee with keyphrase, incorrect Latin phrase, and the first line of the recipe



Hermeticae Philosophiae Medulla at the University of Edinburgh
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MS Dc. 1.30 fol. 64, Medical Notebook of Patrick Ruthven (c. 1612)*
Including ciphertext, keyphrase, Latin plaintext translation, and corrected tabula recta *brought to our attention by Sergei Zotov



May 23rd: | made a corTjZil;::iilzin the three glass An Al.C h e m iSt,S La b N OteS

vessels
May 30th after noon: | put three vessels in the Athanor

June 7th colours appeared, yellow and dark blue
mixed.

August 22nd: black colour appeared

August 29th: in two vessels all matter was completely
black. In the third vessel, the matter has started to
change.

September 10th: Red colour appeared in the larger
vessel. In the smaller vessel, thus far the matter
remained black.

September 19th: In the smaller vessel, green colour
appeared. In the white vessel, the matter was yellow
with many pearl-like spheres

Patrick Ruthven’s laboratory notes, translation by Sarah Lang, MS Dc. 1.30 (1612)



Arca Arcanorum- dating Arthur Dee’s success

Rare engraved title page to Fasciculus Chemicus (1631); Sloane MS 1876, Arca Arcanorum (dedicated 1634)
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Tracking the Changes

Between the printed Fasciculus Chemicus (1631) and the manuscript Arca Arcanorum (1634)



From the cipher to Arca Arcanorum

British Library Sloane MS 1902; Sloane MS 1876, Arca Arcanorum
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Extent of C
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21%

er Section (absolute and relative)




Arthur Dee: Changes between Fasciculus Chemicus and Arca Arcanorum

Each block corresponds to one section (Dedication, Candid Reader, chapters, Observanda). Within a block, segments of the text are laid out left-to-right in lines, similar to written text.
Light squares indicate unchanged segments, darker squares indicate segments with more changes (insertions in the manuscript). Horizontal lines mark the start of corollaries within
chapters.

Dedication TO THE Candid Reader. CHAP. I. CHAP. VIlI CHAP. Il CHAP. IV CHAP. V CHAP. VI CHAP. VII CHAP. VIlI CHAP. IX CHAP. X Observanda

t

I
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|



TO THE Candid Reader. CHAP. I.

CHAP. VI

CHAP. IlI



CHAP. IV CHAP. V CHAP. VI CHAP. VII




CHAP. VIII

CHAP. IX

CHAP. X

i

Observanda



Dedication TO THE Candid Reader. CHAP. |.

CHAP. IV

CHAP. VIII

CHAP. V

CHAP. IX

CHAP. VI

CHAP. VI

CHAP. X

CHAP. llI

CHAP. VII

Observanda



