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GENERAL IMPORTANT INFORMATION 
 
This short section must be read for proper operation. 
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BABBAGE NANOPAMPHLETS (2015) 
 
BY RAFAEL LOZANO-HEMMER 
 
 
Technique 

 
Two million nanopamphlets printed on elemental gold, C-prints or digital frame with 

slideshow, glass vial, magnet, LED light. 
 
 
Description 
 

Two million nanopamphlets were printed in elemental gold, higher in purity than 24-karat 
gold, by Cornell University’s NanoScale facility. Each gold leaflet is 150 atoms thick and each letter 
is 250 nanometers wide. The engraving is an excerpt from The Ninth Bridgewater Treatise written 
in 1837 by English polymath and “the father of the computer” Charles Babbage. In the text, 
Babbage posits that the atmosphere is a vast repository of everything that has ever been said; 
that we could potentially “rewind” the movement of every molecule of air to recreate the voices of 
everyone who has spoken in the past. 

 
During the exhibition at the MUAC Museum in Mexico City, 250,000 copies were released 

into the Museum’s ventilation system so the public could inhale them. Gold is biologically inert so 
poses no health risk. The remaining pamphlets were suspended in water in a small crystal vial 
with a magnetic stirrer. Documentary images of the development, such as electron microscope 
images of the pamphlets, were shown in a nearby display. 
 
 
Operation 
 

Please refer to Appendix I - Installation for installation instructions, components placement, 
and layout diagrams. 

 
1.​ To turn ON the piece, plug in the main power extension.  To turn OFF the piece, simply 

unplug the power cord. 
 

2.​ To turn ON the screen (if provided), plug in the main power extension and press the 
ON/OFF button. It will take about 10 seconds before you will see the images.  To turn OFF 
the screen, simply press the ON/OFF button or shut down through the main menu. 

​
​ You can also connect a timer to the housing, in order to automatically turn the piece ON or 
OFF at a desired time. You can also program an automatic scheduler for the display, but only if the 
screen is a regular display and not a tablet or another kind of computer. 
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Maintenance 
 

To clean the acrylic cover, use a clean cotton rag and Novus #1 cleaner (sprayed onto the 
rag, not directly onto the acrylic.) Using the rag, clean the surface in a circular motion. 

 
To clean and handle the book, ALWAYS use clean fabric gloves. To dust the book, use a 

clean, dry soft brush. NEVER use compressed air to clean the book, as it might spill liquid onto it. 
 
Make sure the book is exposed to the lowest light possible, preferably 50 to 75 lux. Never 

expose the book to direct daylight, as it will damage the quality and color. 
 
Clean the piece as often as necessary. 

 
 
Placement Instructions 
 

The piece can be installed either on a niche or on multiple shelves. The latter is the 
preferred layout of installation. Ideally, the power supply should be concealed, within the wall or 
otherwise. Once you have chosen the desired placement, please follow the relevant instructions 
listed in Appendix III: Assembly of the Work. The following pages show how each version of the 
work should sit on the wall relative to the floor and its subcomponents. 
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Niche Version 
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Multiple Shelves Version 
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DETAILED TECHNICAL INFORMATION 
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Preliminary Troubleshooting Steps 
 
 
The display doesn’t show anything. 

 
If this happens, turn off the display and turn it on again. If the problem persists, unplug the 

power source and plug it in again. 
 
If you are using a tablet or another kind of computer, restart or shutdown the device and 

turn it on again. Usually it will take up to two minutes before the slideshow replays. 
 
If the problem continues after having followed all the instructions the studio has provided, 

please contact us for further technical support. 
 
 
The LED light is off. 
 

First, ensure that the piece is properly plugged into an electrical power source. If it is indeed 
plugged in, and the LED light is still not working, then the light is most likely burned out. Proceed to 
change the light with the custom LED light provided. 
 
 
The magnet never spins. 
 

First, ensure that the piece is properly plugged into an electrical power source. If the LED 
light turns ON, inspect all the connections  
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Troubleshooting Assistance 
 
 

Prior to contacting the Antimodular Studio with a problem about your artwork, please 
ensure that you went through the preliminary troubleshooting steps outlined in the previous 
section. 
 

The troubleshooting process will vary depending on the problem. In order to make the 
process easier, it is recommended that you collect and send the following information to the 
studio: 

 
●​ Date and time when the problem first happened; 
●​ Description of the problem; 
●​ Actions taken so far and conclusions; 
●​ Detailed photographs (or videos) displaying the problem; 
●​ Detailed photographs (or videos) of the suspected faulty component; 
●​ Detailed photographs (or videos) of the whole artwork and its surroundings; 
●​ Personnel involved. 
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Support (Contact Us) 
 
 

If you would like support for the piece, please feel free to call Lozano-Hemmer’s studio in 
Canada: 
 

Antimodular Research 
4462 rue Saint-Denis 
Montréal, Québec, Canada ​

​ H2J 2L1 
Tel 1-514-597-0917​

​ info@antimodular.com 
www.antimodular.com 
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APPENDIX I - INSTALLATION 
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Description of Components 
 

This artwork requires the following components:  
 

Component Description 

IKA Topolino magnetic 
stirrer 

A stirrer that makes the magnet turn inside the vial, in turn 
making the gold nanopamphlets float. 

Arduino UNO Controls the light dimmer and the stirrer. 

LED light Lights the vial and makes the gold nanopamphlets brighter and 
thus more visible. 

Stirrer interval knob Controls how often the magnet inside the vial turns. The knob is 
set to 50% but the intervals should be double-checked with a 
chronometer when installing the piece. The intervals should be 
set to 45-50 seconds. 

Light dimmer knob Controls the amount of light reflected into the vial. ​
The knob is set to 60% (a bit above the middle). 

Relay Turns the power supply for the stirrer ON and OFF. 

12 VDC power supply Powers the stirrer. 

WAGO connector Connects the main power line to the extension cord. 

Glass vial Contains a magnet and a solution of Formalin 10%, Neutral 
Buffered, in which the gold nanopamphlets are suspended. 

Magnet Generates movement to the Formalin solution so that the 
nanopamphlets are visible. The magnet is inside the vial. 

Screen (optional) Displays documentary images of the development of the 
nanopamphlets. 

Book The Ninth Bridgewater Treatise: A Fragment by Charles Babbage 
(First edition, 1937). Displays part of the facsimile which is also 
printed and shown separately. 

Facsimile Displays the text excerpt from Charles Babbage printed onto the 
nanopamphlets. 
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Wiring Diagrams and Connections 
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​
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APPENDIX II - TECHNICAL DATA SHEETS 
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Arduino Uno 

 

Specification Details 

Manufacturer Arduino 

Model Uno 

Power Requirements 5V DC USB-B port or 7-12 V DC Barrel Jack center positive 
pin. 
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Formalin, 10%, Neutral Buffered 
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APPENDIX III - ASSEMBLY OF THE WORK 
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​ The following are general installation Instructions. For specific measurements and details 
for both the “Niche” and “Multiple Shelves” version of the installation please read those specific 
sections. 
 

1.​ Place the housing inside the podium and connect the power cable to the WAGO connectors 
coming from the extension power cord. Make sure the 12VDC power supply is connected 
as well. 

2.​ Once the housing is plugged in to the electricity, place the vial with the nanopamphlets on 
top of the magnetic stirrer and with a chronometer double check that the stirrer interval 
time is set between 45-50 seconds. 

3.​ Remove the vial from the stirrer and put it aside, in a safe place.  

4.​ Before closing the housing, make sure there are no gaps between the podium and the 
housing. If there are gaps wider than 1 mm, fill them in with strands of white foam board 
and glue them in place. Use modeling paste to make the surface even, if needed. 

5.​ Close the housing and follow the labels underneath the cover, to make sure you are placing 
the top cover in the right direction. 

6.​ If you must clean the housing cover, use water and a clean cotton rag. If the stains do not 
go away or the paint becomes uneven from the cleaning, apply a thin coat of paint to the 
entire surface of the housing where the vial will be placed. To do this, use a foam paint 
roller and apply a thin coat of paint until stains are no longer visible. Please refer to Paint 
for Housing. 

7.​ Clean the acrylic box with the Novus #1 cleaner provided. Avoid using any other cleaning 
products as they might damage the acrylic, and NEVER use alcohol-based products for this 
purpose as they will crack the material. Make sure to wear clean nitrile gloves to avoid 
leaving fingerprints on the material. Use a clean cotton rag and spray a generous amount 
of Novus #1 cleaner on top of the rag. Proceed to clean the acrylic in a circular motion. 

8.​ Clean the vial with a clean cotton rag to remove any fingerprints left behind. You can use 
the Novus #1 cleaner provided to clean the acrylic box. Wear clean gloves while cleaning. 

9.​ Place the vial on top of the housing. Then, carefully place the acrylic box on top of the 
housing. 

10.​ Install the display metal frame at 150 cm distance from the floor to the center of the frame. 
Install the display inside it, close the frame, plug in the display, and turn it on. 

11.​ To install the book, follow the template provided in the Book Support Layout section. While 
handling the book, please use clean fabric gloves at all times. 

​ ​ The metal rods that suspend the book are made out of stainless steel (1.8 mm.) Please 
follow the diagrams to ensure that they are the right measurements. 

12.​ Drill a hole using a drill bit one size smaller than the metal rods. Insert the metal rods into 
each hole, while making sure the rods go all the way down into the wood, or as much as 
necessary. Once inserted, the metal rods should be tight and stable. 

13.​ Place the book open at pages 110-111. Use white fabric gloves when handling the book. 
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Niche Version​
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Multiple Shelves Version 
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Book Support 
 
​ The following is the required placement and dimensions for exhibiting the green-cover book. 
The metal rods are made out of 1.8 mm-thick stainless steel. The top of the rods are covered with 
a clear rubber hose that fits tightly onto the rod to protect the book from directly touching the 
metal. 
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Structural Battens Installation for Bookshelf: 
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Housing Shelf 
 
​ The housing is made with 1/2-inch Russian Plywood and/or MDF and should slide into a 
shelf structure measuring 30.1 cm by 30.1 cm. A lower support, such as a batten, should be 
installed inside the shelf structure (at about 6.5 cm deep) to hold the top cover slightly above the 
shelf structure level (1 cm). 
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APPENDIX IV - REPAIRS AND OTHER MANIPULATIONS  
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Repainting the Housing 
 
​ The top cover of the housing comes with three coats of paint. If an extra coat of paint is 
needed, use a foam paint roller to softly apply the paint onto the cover. We recommend using the 
following white tone (or at least the closest match possible): 
 
​ ​ ​ ​ Sherwin Williams 
​ ​ ​ ​ ProMar 200 Zero VOC Interior Latex Paint  
​ ​ ​ ​ Product Number: B30W02650 
​ ​ ​ ​ Sales Number: 6503-92517 
​ ​ ​ ​ Sheen: Flat 
​ ​ ​ ​ Base: High Reflective White 
 
​ If the multi-shelf or niche has been re-fabricated on site, make sure you to use the same 
paint that the museum/gallery is using. 
 

​
Removing Scratches 

 

 
​ If you have any scratches, follow these steps. Start by using sandpaper #200, sand the 
scratch in a perpendicular motion. Clean the dust off. 
​  
​ Take a clean cotton rag and use Novus #3 cream to rub the sanded area. Use a very small 
amount and rub it in the same perpendicular motion that the sanding was done. Apply some 
pressure while doing this. Clean the residue off. 
​  
​ Take another clean cotton rag and use Novus #2 cream. Use a very small amount and rub 
the affected area in a circular motion. Apply enough pressure while doing this. Clean off the 
residue. 
​  
​ Use another clean cotton rag and spray the Novus #1 cleaner onto the rag. Proceed to clean 
the acrylic in circular motion. By now, no marks or scratches should be visible; the surface should 
be completely smooth and polished. 
​  
​ If the scratches are still visible, repeat the steps above until all of the scratches have 
disappeared.  
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APPENDIX V - UN-PACKING 
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​ The piece is shipped in two separate boxes; the first box contains the housing and the vials, 
and the second box contains the display, the display’s metal frame, and the book. 
 
 

A.​ Housing 
 
​ To unpack the housing, open the cardboard box. Inside, you will find a smaller box containing 
the vials. Take this small box out, put it aside. 
 

 
 

​ Carefully remove everything else from the box until you reach the red fabric, which wraps 
and protects the housing. Open the fabric, take the two flaps, and pull them up at the same time 
as shown in the following photos. This will help you carefully lift the housing out of the box. 
 

 
 
​ Take the housing out of the box and carefully place it on a clean and flat surface. 
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B.​ Vials 
 
​ Place the two vials on top of the wooden base inside the small cardboard box. Make sure the 
bottles are tightly secured in place. Fill the box with foam packing peanuts and seal it. 
  
​ Put the box of vials in the middle of the other box with the housing and bubble wrap, making 
sure there is enough bubble wrap to secure all the components in place, so that they will not move 
during shipping. 
 

 
 

​ Place a final layer of bubble wrap on top of everything and seal the box. 
 
 

C.​ Display, Metal Frame, Book 
 

​ Wrap the metal frame and book individually in bubble wrap. The display should be packed in 
its respective box. 
  
​ When wrapping or handling the book, make sure to wear clean fabric gloves. 
  
​ Place one or two layers of bubble wrap on the bottom of the designated box. 
  
​ Place all the items inside the box. Then fill the rest of the box with more bubble wrap, making 
sure there is enough bubble wrap to secure all the components in place, so that they will not move 
during shipping. 
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APPENDIX IV - TEXT 
 
​ Please provide the following text excerpt (written by Babbage) to the museum or gallery to 
be printed and translated, if required. 
 
 

 

AN EXCERPT FROM “ON THE PERMANENT IMPRESSION OF OUR WORDS AND ACTIONS ON 
THE GLOBE WE INHABIT” IN THE NINTH BRIDGEWATER TREATISE  

 
 

The pulsations of the air, once set in motion by the human voice, cease not to exist with the 
sounds to which they gave rise. Strong and audible as they may be in the immediate 

neighbourhood of the speaker, and at the immediate moment of utterance, their quickly 
attenuated force soon becomes inaudible to human ears. The motions they have impressed on 

the particles of one portion of our atmosphere, are communicated to constantly increasing 
numbers, but the total quantity of motion measured in the same direction receives no addition. 

Each atom loses as much as it gives, and regains again from other atoms a portion of those 
motions which they in turn give up.  

 
✽  
 

The waves of air thus raised, perambulate the earth and ocean’s surface, and in less than 
twenty hours every atom of its atmosphere takes up the altered movement due to that 

infinitesimal portion of the primitive motion which has been conveyed to it through countless 
channels, and which must continue to influence its path throughout its future existence.  

 
❦ 
 

Thus considered, what a strange chaos is this wide atmosphere we breathe! Every atom, 
impressed with good and with ill, retains at once the motions which philosophers and sages 
have imparted to it, mixed and combined in ten thousand ways with all that is worthless and 

base. The air itself is one vast library, on whose pages are for ever written all that man has ever 
said or woman whispered. There, in their mutable but unerring characters, mixed with the 

earliest, as well as with the latest sighs of mortality, stand for ever recorded, vows unredeemed, 
promises unfulfilled, perpetuating in the united movements of each particle, the testimony of 

man’s changeful will.  
 
 

CHARLES BABBAGE, 1837 
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