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5NIVERSITY	�฀WHO฀HAD฀BEEN฀ONE฀OF฀THE฀
ARCHITECTS฀OF฀THE฀ARCHIVE฀OF฀THE฀3LOAN฀
$IGITAL฀3KY฀3URVEY฀PROJECT�฀"Y฀MAKING฀
DATA฀ACCESSIBLE฀AND฀BY฀ENABLING฀ANY฀
SCIENTIST฀TO฀PROCESS฀THIS฀DATA�฀SUCH฀
ARCHIVES฀TURN฀INTO฀UNIQUE฀RESEARCH฀
INSTRUMENTS�฀!CTIVE฀STORAGE฀CONCEPTS฀
CAN฀HELP฀TO฀BRIDGE฀THE฀GAP฀BETWEEN฀
LARGE฀CAPACITY฀DATA฀SERVICES฀AND฀(0#�
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4HE฀�)NTERNATIONAL฀7ORKSHOP฀ON฀#O

OPERATIVE฀1UANTUM฀$YNAMICS฀AND฀
)TS฀#ONTROL฀�#1$#����	�฀TOOK฀PLACE฀
FROM฀��฀TO฀��฀/CTOBER฀����฀AT฀THE฀
ROTUNDA฀OF฀THE฀*àLICH฀3UPERCOMPUT

ING฀#ENTRE�฀4HE฀GOAL฀OF฀THE฀WORKSHOP฀
WAS฀TO฀DISCUSS฀THE฀POSSIBILITY฀OF฀ES

SENTIALLY฀NEW฀QUANTUM฀PHENOMENA�฀
AND฀TO฀DISCUSS฀THE฀OBSERVATIONS฀AND�
OR฀OPERATIONS฀THAT฀WOULD฀BE฀REQUIRED฀
FOR฀THEIR฀REALIZATION�฀DETECTION�฀AND฀
UNDERSTANDING� 
!BOUT฀��฀RESEARCHERS฀FROM฀'ERMANY�฀
&RANCE�฀3WITZERLAND�฀THE฀.ETHERLANDS�฀
#ANADA�฀THE฀5NITED฀3TATES฀AND฀*APAN฀
PARTICIPATED฀IN฀THE฀WORKSHOP�฀2ECENT฀
DEVELOPMENTS฀IN฀QUANTUM฀ANNEALING�฀
OPEN฀QUANTUM฀SYSTEMS�฀QUANTUM฀
COMPUTER฀HARDWARE�฀QUANTUM฀DYNAM

ICS฀OF฀SPIN฀SYSTEMS�฀EQUILIBRATION฀AND฀
THERMALIZATION฀OF฀QUANTUM฀SYSTEMS�฀
DECOHERENCE�฀ENTANGLEMENT฀AND฀RE

LATED฀TOPICS฀WERE฀HIGHLIGHTED฀IN฀TALKS฀
AND฀POSTERS�฀ 
1UANTUM฀DYNAMICS฀AND฀NOVEL฀QUAN

TUM฀STATES฀IN฀SYSTEMS฀OF฀MANY฀PAR

TICLES฀OR฀SPINS�฀MANY฀OF฀WHICH฀HAVE฀
BEEN฀BEYOND฀THE฀REACH฀OF฀EXPERI

MENTAL฀REALIZATION�฀ARE฀NOW฀GETTING฀
MORE฀AND฀MORE฀REALISTIC฀DUE฀TO฀RE

CENT฀ADVANCEMENTS฀IN฀EXPERIMENTAL฀
TECHNIQUES�฀SUCH฀AS฀THE฀SYNTHESIS฀OF฀
MOLECULAR฀MAGNETS�฀NANO
ENGINEERING฀
OF฀QUANTUM฀DOTS�฀TIME
RESOLVED฀MEA

SUREMENTS฀WITH฀ULTRA
SHORT฀PULSES�฀
AND฀OPTICAL฀LATTICES฀OF฀COLD฀ATOMS�฀
)N฀PARTICULAR�฀MANY฀ATTEMPTS฀HAVE฀
BEEN฀MADE฀FOR฀CHARACTERIZING฀THE฀
WAVE฀FUNCTION฀FROM฀THE฀VIEWPOINT฀OF฀
ENTANGLEMENT�฀WHICH฀IS฀OFTEN฀ACCOM

PLISHED฀BY฀THE฀AID฀OF฀SUPERCOMPUTERS฀
THROUGH฀THE฀METHOD฀OF฀DIRECT฀NUMERI


CAL฀SOLUTION฀OF฀THE฀EVOLUTION฀EQUATION฀
AND�OR฀THROUGH฀QUANTUM฀-ONTE฀#ARLO฀
METHODS�฀)N฀ADDITION�฀NEW฀NUMERICAL฀
METHODS�฀SUCH฀AS฀THE฀TENSOR
NETWORK฀
VARIATIONAL฀APPROXIMATION�฀ARE฀MAKING฀
MANY฀PREVIOUSLY฀HARD฀PROBLEMS฀NOW฀
TRACTABLE�

4HE฀EXPLOITATION฀OF฀QUANTUM฀EFFECTS�฀
REQUIRING฀COHERENT฀CONTROL฀OF฀DIS

SIPATIVE฀DYNAMICS฀AND฀ENTANGLEMENT฀
CONTROL�฀IS฀EXPECTED฀TO฀HAVE฀PROFOUND฀
IMPLICATIONS฀FOR฀FUTURE฀EMERGING฀INFOR

MATION฀TECHNOLOGIES�฀-ANAGING฀AND฀
DESIGNING฀COMPLEX฀QUANTUM฀SYSTEMS฀
WITH฀SPECIFIED฀BEHAVIOUR฀FOR฀QUANTUM฀
INFORMATION฀PROCESSING฀REQUIRES฀A฀
DEEP฀UNDERSTANDING฀OF฀THE฀COOPERA

TIVE฀BEHAVIOUR฀OF฀THEIR฀COMPONENTS�฀
5NRAVELING฀THIS฀BEHAVIOUR฀NECES

SITATES฀AN฀INTENSIVE฀COLLABORATION฀
BETWEEN฀THEORETICIANS฀AND฀EXPERI

MENTERS�฀4HE฀WORKSHOP฀SUCCESSFULLY฀
PRESENTED฀AN฀OVERVIEW฀OF฀THE฀CUR

RENT฀RESEARCH฀ON฀VARIOUS฀TOPICS฀VERY฀
CLOSELY฀AND฀LESS฀CLOSELY฀RELATED฀TO฀
QUANTUM฀INFORMATION฀PROCESSING�

3UPERCOMPUTING฀#ENTER	฀PRESENTED฀
HIS฀0ARALLEL฀)N
-EMORY฀$ATABASE�฀
WHERE฀THE฀ACTIVE฀STORAGE฀IS฀USED฀TO฀
IMPLEMENT฀A฀KEY
VALUE฀STORE�

!CTIVE฀STORAGE฀CONCEPTS฀COULD฀ALSO฀
BE฀UTILIZED฀BY฀CLIMATE฀SCIENCE฀APPLICA

TIONS�฀AS฀POINTED฀OUT฀BY฀.ATHANAEL฀
(àBBE฀�5NIVERSITY฀OF฀(AMBURG	�฀TO฀
IMPLEMENT฀LOSSLESS฀COMPRESSION฀AND฀
THUS฀REDUCE฀THE฀GROWING฀AMOUNT฀OF฀
DATA฀WRITTEN฀TO฀AND฀READ฀FROM฀LARGE฀
CAPACITY�฀EXTERNAL฀STORAGE฀SYSTEMS�

-ANAGING฀INCREASING฀DATA฀VOLUMES฀IS฀
ALSO฀A฀CHALLENGE฀FOR฀RESEARCH฀IN฀AS

TRONOMY฀AND฀RADIO฀ASTRONOMY�฀$AVID฀
#HAMPION฀�-0)฀FOR฀2ADIO
!STRONOMY	฀
EXPLAINED฀HOW฀TO฀SEARCH฀FOR฀PULSARS฀
IN฀PETABYTES฀OF฀DATA฀GENERATED฀BY฀
PLANNED฀SURVEYS฀OF฀THE฀UNIVERSE฀WITH฀
HIGH฀TIME฀RESOLUTION�฀!STRONOMY฀IS฀
TRADITIONALLY฀DATA฀DRIVEN�฀AS฀POINTED฀
OUT฀BY฀!LEX฀3ZALAY฀�*OHNS฀(OPKINS฀
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&IGURE฀��฀!฀GALAXY
QUASAR฀COMBINATION฀FOUND฀USING฀THE฀3LOAN฀$IGITAL฀3KY฀3URVEY฀�#REDIT�฀.!3!�฀%3!�(UBBLE฀AND฀&�฀#OURBIN฀
�%COLE฀0OLYTECHNIQUE฀&EDERALE฀DE฀,AUSANNE�฀3WITZERLAND		�

s฀+RISTEL฀-ICHIELSEN 

฀ *àLICH฀ 
฀ 3UPERCOMPUTING 

฀ #ENTRE

International Workshop on Coo-

perative Quantum Dynamics 

and Its Control (CQDC2012)


