N ALL SCIENCE,
NOTHING 1%
QWTE S0
PISCOURAGING

THE LAW $AYS THAT IN A CLOSED SYSTEM

WITH MO ENERGY COMING N, YSORDER

MUST INCREASE. MAGIINES HEAT UP AND

BREAK, HEAT FLOWS FROM HOT TO COLP,
EVENTUALLY AVERAGING OUT IN PURE,
RANDOM MOLECULAR DISORDER,

LYER 4INCE THE SECOND LAW WAS
ANMOUNCED, SUENTISTS HAYE TRIED
TO EVADE iT, MOST NOTABLY
JAMES CLERK MAKWELL WiTh
HI% NDTORIOUS PEMON.

EVER
HOPEFUL

MAXWELL [MAGINED A TINY, INTELLIGENT
BEING THAT ¢OULD OBSERVE SINGLE
ATOMS AND DIRECTY THEM, ONE BY
ONE, 1N AN ORDERLY WAY!

S0 SENPING FAST ATOMS TO ONE 5IDE

HEAT 15 JUST MOLECULAR MOVEMENT,

MAKES HEAT FLOW TUE WROWG WAY.
IN TS DEMON'S HELL, You FREEE
EVEN A% THE FLAMES BLATE HOTTER!
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1% MAXWELL'S DEMON POSS/BLE?

CAN NOU

REALLY BEAT DI5ORDER WITH INTELLIGENCE, OR
ARE ALL ATTEMPTS TO VIOLATE THE 4ECOND LAW

RECENT PI15(U5SSIONS OF THE CLEVER HELLION PUT HIM TO WoRIKK IN

AN IMAGINARY MACHING CALLED THE STILARD ENG/NE.
CLOSED BOX WITH A MOVABLE PARTITION IN THUE CENTER AND A
FRICTIOMLESS PISTOM AT EACH END. ONE GAS MOLECULE 15 INSIDE.
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THE DEAON NOTES WHIGH 41DE

- SLIDES (N TUE PISTON ON TRE

A CYLE
&< 1% ON ..
OF THE ENGINE “THE MOLECULE 15 EMPTY S(DE
GOES LIKE
THIS — y. /J/o
y
0 | e nm
L REMOVES THE PARTITION. . BINGO! THE MOLECULE HiTe THE
4 PUSTON AND DRIVES T BACK! %‘;&Eﬁ:
- PARTITION,
AND A NEW
- {YCLE
[ f l BEGINS.,
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THIS ENGINE CONVERTS ENERGY FROM
RANDOM MOLECULAR MOTION INTO
THE PISTON'S ORDERLY SLIDE — A
CLEAR VIOLATION OF e LA/ +"

UNLEsS.

C.H. Bennett ,Information physics in cartoons”



UNLES%, THAT 15, THE IMP PUT 50 — DOES THE DEMON USE ENERGY, AND IF 50,| | CARERUL ANALYSIS SHOWS THAT ALL,
SOME ENERGY INTO TdE SYSTEM! WHERE AND HOW MU MOVING PARTS OF Tt STILARD
REMEMBER, THE 2V% LaW 15 Qo ENGINE (AN BE AMMDE TO U4

\N THE MOV NG THE PARTITION ?
ONLy IN CLOSED SYSTEMS. | opseryaTion? s VANISHINGLY $MALL AMOUNTS OF
IF You ADD ENERGY, ALL BETS SUPING 1N
ARE OFF! YOUR /PELRIGERATOR THE PLSTON 7

IF OPERATED

CAN MAKE WARM THINGS COLDER, SLOWLY ENOUGH !
BUT ONLY BECAUSE |T's PLUGGED
INTO AN OUTSIDE ENERGY
FOURCE.
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NO..THE INESCAPABLE ENERGY REQUIREMENT |5 FOR WHAT CONSUMES ENERGY 15 B INFORWATION SCENTIST ROLF

INFORMATION PROCESSING. TUE DEMON BEemS [ | ERAS/YG TWAT BIT T0 RESET | | LAMDAUER WA COMPUTED THAT
BY REGISTERING THE STATE OF THE $Y4TEAM, WHICH THE $YsTEM. FORGETTING THE ENERGY NECDED TO ERASE ONE
UsEs ONE RIT oF STORAGE : THE MOLECULE 15 | /8 WORK? 1 | BT MUST EX<EED TUE AveracE
ENERGY EXTRACTER BY THE
MOVING PiSTOM. THE 2Y° [ AW LIVEST

E!THER ON THE RIGHT OR THE LEFT. S
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BUT CPTIMISM DIES HARD.. N 1990, (ARLTON CAVES | | CAVES REASONED THAT THE TS WOULD USE LESS ENERGY,
OF U5 TROUGHT HE HAD FOUND A WAY OUT: HE MINUSCULE FIEND COULD WORK BUT TuE OU7PUT wouLp Bt
CONSIDERED A $ERIES OF STLARD EMGINES, FIVE FOR THE ENGINES ONLY (N CERTAN THAT OF FH/E SIILARD
EXAMPLE. NOW THE DEMON NEEDS A FAVE: BIT MEMORY,) | "RARE" CONFIGURATIONS — SAY, | ENGINES. CAves wias
OME BIT FOR EACH ENGINE | Vs WIEN ALL MOLECULES ARE OM PELIGUTED, AND 50 WERE THE
TUE LEFT. EPTORS OF PUysiCAL REVIEW
(ETTERS Y
0 7 . j WE BRoKE 2
THE 280 | Al s ok
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THIS WOULD USE ONLY ONE
BT OF MEMORY — THEY'RE ALL
0K THE LEFT, OR ELsE AOT. ”
CAVES HAD CONVENIENTLY FORGOTTEN THAT THE IT SEEMS THE LAW 15 SAFE... EVERYTHING REALLY W/LL DEcAY.. AND The
PEMON WOULD FRST LAVE 1O DECDE WHETHER ONLY PERPETUVAL AMOTION MAGH/AIE |15 THE NEVER-CNPING EFFORT
A CONFIGURATION WAL "RARE.” THIS EXTRA OF SCENTISTS AND CRANKS TO THINK UP NEwW ONES...
INFORMATION (05T EXACTLY CANCELED TTHE

ADVANTAGE HE THOLGUT HE'D GAINED ¢ LET MESTIMULATE
2 YOUR IMAGIMATION |
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