
black hole information paradox







IN THE KNOWN WORLD OF CONSERVATION OF INFORMATION, 

SECRETS ARE NEVER SECRETS. 

A PIECE OF PAPER IS BURNED, THEN ITS SMOKE AND ASHES ARE 

ENOUGH TO EXTRAPOLATE ALL THE WORDS. 

INFORMATION IS BORN, TRANSFORMED, AND CONCEALED 

BUT NEVER WILL DISAPPEAR 

REGARDLESS OF FORWARD AND BACKWARD 

EACH INITIAL STATE CORRESPONDS TO A UNIQUE TERMINATION 

STATE 

THE CALCULATION IS ALSO UNIQUE AND CONCLUSIVE 

OUR WORLD IS SOMEWHAT FATALISTIC 

MAYBE IN THE FUTURE, THE REVERSE OF INFORMATION WILL BE 

EASY 

ALL SECRETS ARE NOT SECRET 

BUT THERE IS STILL A PLACE 

ONLY ONE PLACE 

CAN MAKE INFORMATION IRREVERSIBLE 

THAT IS THE BLACK HOLE 

"ONCE YOU CROSS THE HORIZON 

THINGS SWALLOWED BY BLACK HOLES WILL BE INFINITELY 

SPIRALED TO SINGULARITIES 

ALWAYS OUTSIDE OUR UNIVERSE"

BLACK HOLES WILL GRADUALLY EVAPORATE 

REMNANTS OF PERMANENT PLANCK SIZE 

INTERNAL INFORMATION WILL DISAPPEAR FOREVER 

THE BLACK HOLE IS THE ONLY PLACE WHERE THE SECRET REALLY 

DISAPPEARS. 

I THINK 

MAYBE EVERYONE 

EVERY CITY 

EVERY SLEEPLESS NIGHT 

THE NATION AND HISTORY OF EACH COUNTRY... 

NEED A BLACK HOLE 

TO THROW THE SECRET INTO IT 

THROW IN ALL!
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QUANTUM DETERMINISM MEANS THAT GIVEN A PRESENT WAVE 

FUNCTION, ITS FUTURE CHANGES ARE UNIQUELY DETERMINED BY 

THE EVOLUTION OPERATOR.REVERSIBILITY REFERS TO THE FACT 

THAT THE EVOLUTION OPERATOR HAS AN INVERSE

FROM WIKIPEDIA

THE BLACK HOLE INFORMATION PARADOX[1] IS A PUZZLE 

RESULTING FROM THE COMBINATION OF QUANTUM 

MECHANICS AND GENERAL  

RELATIVITY. CALCULATIONS SUGGEST THAT  

PHYSICAL INFORMATION COULD PERMANENTLY  

DISAPPEAR IN A BLACK HOLE, ALLOWING  

MANY PHYSICAL STATES TO DEVOLVE INTO  

THE SAME STATE. THIS IS CONTROVERSIAL  

BECAUSE IT VIOLATES A CORE PRECEPT OF MODERN  

PHYSICS—THAT IN PRINCIPLE THE VALUE OF  

A WAVE FUNCTION OF A PHYSICAL  

SYSTEM AT ONE POINT IN TIME SHOULD DETERMINE ITS VALUE 

AT ANY OTHER TIME.[2][3] A FUNDAMENTAL  

POSTULATE OF THE COPENHAGEN INTERPRETATION  

OF QUANTUM MECHANICS IS THAT COMPLETE INFORMATION 

ABOUT A SYSTEM IS ENCODED IN  

ITS WAVE FUNCTION UP TO WHEN THE WAVE FUNCTION 

COLLAPSES. THE EVOLUTION OF THE WAVE  

FUNCTION IS DETERMINED  

BY A UNITARY OPERATOR, AND  

UNITARITY IMPLIES THAT INFORMATION IS CONSERVED  

IN THE QUANTUM SENSE.
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/INFORMATION IS IRRETRIEVABLY LOST/INFORMATION SUDDENLY ESCAPES OUT DURING THE FINAL STAGE OF BLACK-HOLE EVAPORATION

STARTING IN THE MID-1970S, STEPHEN HAWKING AND JACOB BEKENSTEIN 

PUT FORWARD THEORETICAL ARGUMENTS BASED ON GENERAL RELATIVITY 

AND QUANTUM FIELD THEORY THAT NOT ONLY APPEARED TO BE 

INCONSISTENT WITH INFORMATION CONSERVATION

Advantage: Seems to 

be a direct 

consequence of 

relatively non-

controversial 

calculation based on 

semiclassical gravity.

Advantage: Intuitively 

appealing because it 

qualitatively resembles 

information recovery 

in a classical process 

of burning.

Advantage: A 

significant deviation 

from classical and 

semiclassical gravity is 

needed only in the 

regime in which the 

effects of quantum 

gravity are expected to 

dominate.

POSTULATED SOLUTIONS

/INFORMATION IS 

STORED IN A 

PLANCK-SIZED 

REMNANT
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HAWKING'S CALCULATIONS[4] INDICATED THAT  

BLACK HOLE EVAPORATION VIA HAWKING RADIATION DOES 

NOT PRESERVE INFORMATION.  

TODAY, MANY PHYSICISTS  

BELIEVE THAT THE HOLOGRAPHIC  

PRINCIPLE (SPECIFICALLY THE ADS/CFT DUALITY) 

DEMONSTRATES THAT HAWKING'S  

CONCLUSION WAS INCORRECT, AND THAT  

INFORMATION IS IN FACT PRESERVED.[5] IN 2004  

HAWKING HIMSELF CONCEDED A BET HE  

HAD MADE, AGREEING THAT BLACK  

HOLE EVAPORATION  

DOES IN FACT PRESERVE INFORMATION.
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