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���நக� மாவ$ட&, வ'(ரா*�+- வ$ட&, 
./0� 1ராம'(2 வ3'� வ�& 4த6(ர+ 
ேபாரா$ட 9ர� பால46தர& எ/பவ� மாவ$ட 
கெல=ட>ட& ேகா>=ைக ம@ அB=க 
��&Cயதா2 மாவ$ட கெல=ட� ெஜயFல/ 
அவர� இ2ல'(Hேக ேந>2 ெச/J ேகா>=ைக 
ம@ைவ ெபHJ=ெகாKடா�.   

ம�ைர மாவ$ட& அலMகாந2N� அ�ேக அ.-�+ப$O 1ராம'(2 P'தால&ம/ ேகா�2 உHசவ'ைத 
P/R$S அைன'� வாகன ஓ$Sன�கV மHJ& உ>ைமயாள�கV சா�C2 மாெப�& (��ள=. Xைஜ 
நட6த�. இ(2 500=.& ேமHப$ட ெபKகV �ள=. Xைஜ*2 கல6� ெகாKடன�. 

ம�ைர மாவ$ட& பாலேமS ேவளாள� 
ெத��2 அைம6�Vள .லால� 
உற�/ Pைற=. பா'(ய+ப$ட வVB 
ெத\வாைன சேமத 4+Cரம]ய� ஆலய 
ைவகா3 �சாக'ைத P/R$S ஏராளமான 
ப=த�கV பா2.ட& எS'� 4வா`=. 
அCேஷக& ெச\� வbப$டன�.  

!"வா%&, ஜ(). 11 -–  
!"வா%& மாவ+ட3!4, 

அ8யனா& ேகா=4 >&வாக3!4 
ப@A ேக+B ேகா=4 C)D ஒ" 
தரHIன& CJKைகH ேபாரா+டM. 
ெகாரடாOேசQ அ"ேக CRSயM 
ஊரா+R !+டாU C+டM 
Vராம3!4 W3ைதயனா& ேகா=4 
உYள[. இ]த^ ேகா=ைல கட]த 40 
ஆbBகc^A ேம4 ஒ" தரHIன& 
பராமQ3[ >&வாகM ெச8[ வ]ததாக^ 
WறHபBVற[. ேமeM, இ]த^ 
ேகா=f4 அைன3[ தரHIன"M 
ேகா=e^AO ெச)K சாg AMI+B 
வhப+B வ]ததாகiM WறHபBVற[. 
இ]>ைல=4 மJெறா" தரHIன& 
எ@கc^AM ேகா=4 >&வாக3!4 
அkம! தர ேவbBM, ேகா=4 
lழாlJAM பராமQHD சMப]தமான 
அைன3[ ெசலlன@கc^AM 
நா@கcM ேதைவயான ெதாைக=ைன 
த"V)ேறாM, அைன3[ 
lழா^கைளoM ேச&]ேத நட3[ேவாM 
என WSoYளன&. இதJA கட]த 
பல ஆbBகளாக நா@கY ம+Bேம 
>&வV3[ வ"M இ]த^ ேகா=f4, 
யா& ேவbBமானாeM வ][ சாg 
AMIடலாM. ஆனா4, >&வாக3!4 
ப@A ேக+க^ Wடா[. தரமா+ேடாM 
என ஒ" தரHIன& WSoYளன&.   

இ[ ெதாட&பாக மாவ+ட 

கெல^டQடCM, தாR4தாQடCM 
கட]த Rல ஆbBகளாக மk 
ெகாB3[M, அைம! ேபOpவ&3ைத 
நட3!oM எ]த lத pqக 
உட)பr^ைகoM ஏJபடl4ைல 
என WSவ]தன&.   

இ]>ைல=4 ைவகாR lசாக 
ந+ச3!ர நாt4 ேகா=f4 பா4Aட 
அIேஷகM நட3[வதாக, >&வாக 
அkம! மK^AM தரHIன& Cri 
ெச8[Yளன&.   

இ[ ெதாட&பாக, தகவ4 அS]த 
மJெறா" தரHIன& vJK^AM 
ேமJப+டவ&கY காைல=ேலேய 
ேகா=e^A C)D வ][ அம&][ 
CJKைகH ேபாரா+டM நட3!ன&.   

இதனா4 நைடெபற இ"]த பா4Aட 
அIேஷக lழா தைடHப+ட[. 
தகவ4 அS]த[M, ெகாரடாOேசQ 
ேபாwசா& மJKM W3தாந4x& 
தாR4தா& வpம! மJKM அ!காQகY 
ேபOp வா&3ைத=4 ஈBப+டன&. 
ேபOp வா&3ைத=4 உட)பாB 
ஏJபடாததா4,வ"M lயாழ^Vழைம 
ம)னா&Ar ேகா+டா+Rய& 
அeவலக3!4 ேகா+டா+Rய& 
C)D ேபOpவா&3ைத நட3தHபBM 
என அSl^கHப+ட[. அத) 
IறA ேபாரா+ட^கார&கY கைல][ 
ெச)றன&. இOசMபவ3தா4 
அHபA!=4 ெப"M பரபரHபாக 
காணHப+ட[.   

ம�ைர மாவ$ட& அலMகாந2N� அ�ேக உVள 
அcச&ப$O 1ராம'(2 அைம6�Vள வர& த�& 
ேஜா( P�க/ (�= ேகா�d2 48வ� ஆKS 
ைவகா3 �சாக'ைத P/R$S 4வா`=. 
3ற+- XைஜகV நைடெபHற�. இ(2 ஏராளமான 
ெபா�ம=கV கல6� ெகாKS 4வா` த>சன& 
ெச\தன�. �ழா ஏHபாSகைள ேகா�2 h�வா1 
P�ேகச/ .S&ப'(ன� ெச\(�6தன�. 

��வா�� மாவ"ட$  அ&யனா� ேகா+,   
-�வாக.�, ப01 ேக"2 ேகா+, 345 367ைக  

இராமநாத-ர& மாவ$ட கெல=ட� அiவலக 
j$டரM12 மாவ$ட கெல=ட� 3&ர/k' 3M 
காேலா/ ம=கV .ைறl�=.& நாV j$ட'(2 
ெபா�ம=கBட& ம@=கைள ெபHJ .ைறகைள 
ேக$டm6தா�. உட/ மாவ$ட வ�வா\ அiவல� 
ேகா�6தராஜi உVளா�.

(�c3ரா+பVB மாவ$ட கெல=டரக'(2 நைடெபHற 
ம=கV .ைறl�=.& நாV j$ட'(2 மாவ$ட 
கெல=ட� Cரl+ .மா� ெபா�ம=கBட`�6� 
ம@=கைள ெபHJ= ெகாKடா�.

ராேம{வரM, ஜ(). 11  
இ ல @ ை க = f "] [ 

படA qலM 
தk|ேகாr^A ஒேர 
ABMப3ைதO ேச&]த 
5 ேப& !@கY Vழைம 
வ]தன&. இவ&கtடM 
கடேலாரH பா[காHD^ 
A}ம ேபாwசா& 
lசாரைண நட3!ன&.  

இல@ைக கbrையO 
ேச&]தவ& Cகம[ 
Vயா| (48). இவர[ 
மைனl பா3!மா 
பஹானா (34), மக) 
CகMம[ யா^யா (12), 
இர+ைட Aழ]ைதகY 
அfஷா (4), அ�ரா (4) 
, Cகம[ Vயாஷ(^A 
ெதாh4 ெதாட&பாக 1 
ேகாrேய 25 ல+சM கட) 
ஏJப+டதாM.  

இ த ன ா 4 
இல@ைக=f"][ 3 
ல+ச3[ 80 ஆ=ரM 

%பா8 ெகாB3[ படA 
qலM தk|ேகாr^A 
!@கYVழைம காைல 
வ]ததாக Cகம[ Vயா| 
ெதQl3தா&. கடேலாரH 
பா[காHD^ A}ம 
ஏrஎ{I பாலV"|ண) 
உ 3 த ர l) ே ப Q 4 
தk|ேகாr கடேலாரH 
பா[காHD^ A}ம 
காவ4>ைலய உதl 
ஆ8வாள& காtதா{ 
த ை ல ை ம = ல ா ன 
ேபாwசா& அவ&கY 5 
ேபைரoM பா[காHபாக 
மbடபM காவ4 
>ைலய3[^A அைழ3[O 
ெச)K lசாரைண 
நட3!ன&. இைத3 
ெதாட&][ இவ&கY 5 
ேபைரoM மbடபM 
இல@ைக தgழ& 
மKவா�i Cகாg4 
ேபாwசா& ஒHபைட3தன&.   

அைமcச� ேகா�.ெசbய/ வ2ல& வட=. சேவ>யா� 
ேகா�2 ெத��ைன ேச�6த (ரKெபனO=$ எ/பவ� 
ஜ2d=க$S காைள மாS P$O உ*>ழ6ததா2 அவர� 
தாயா� ேம>1ேரn*ட& வழM1னா�. மாவ$ட கெல=ட� 
C>யMகா பMகஜ&, தoசாp� நாடாqம/ற உJ+Cன� 
Pரெசாd, ச$டம/ற உJ+Cன�கV �ைர.ச6(ரேசகர/ 
((�ைவயாJ), tலேமக& (தoசாp�) , அேசா=.மா� 
(ேபராpர]), மாநகரா$3 ேமய�கV சK.இராமநாத/ 
(தoசாp�), சரவண/ (.&பேகாண&), மாநகரா$3 
�ைண ேமய�கV அo4க& Xப( (தoசாp�), 4ப.
த`ழழக/ (.&பேகாண&), மாவ$ட ேபாvw 
x+CெரKS இராஜாரா&, மாவ$ட வ�வா\ அiவல� 
(யாகராஜ/, ஊரக வள�c3 Pகைம ($ட இய=.ந� 
பாலகேணz, மHJ& பல� உட/ உVளன�.   

ப({ அiவலக&: ெஹcOஎ+3 ேபM= ஹ{w, 
ேசனாப( பாப$ மா�=, ேலாய� பாேர2 (ேமH.),
P&ைப - 400 013 மHJ& அத/ அiவலக& ஒ/J உVள�

�ெட\2 ேபா�$ேபாdேயா மாேன�ெமK$,  ெஹcOஎ+3 ேபM= d`ெட$, 1வ� தள&, 
ஐ–(M= ெட=ேனா வளாக&, கox�மா�= (1ழ=.), P&ைப - 400042.

ெஹcOஎ+3 ேபM= d`ெட$O2 அடமான& ைவ=க+ப$SVள 
ப'(ரMகV �Hபைன அm�+- மHJ& ெபா� அm�+-

ப'(ரMகq=. எ(ரான கட//ஓவ� Oரா+$O/ த/ைம*2 கட/ வச(கைள+ ெபJவதHகாக, 
வM1*2 அடமான& ைவ=க+ப$SVள ப'(ரMகைள �Hபைன ெச\வ� .m'� 
ெஹcOஎ+3 வM1 d`ெட$O/ ("வM1") �ேழ .m+Cட+ப$SVள கட/தார�கq=. இத/ 
�ல& அm�=க+பS1ற�.
ஒ+-= ெகாVள+ப$ட கட/ �(PைறகB/பO hiைவ' ெதாைககைள (�+Cc 
ெசi'�வ(2 கட/தார�கV ெதாட�6� தவmயத/ காரணமாக, �ேழ�Vள கட/ கண=.கV 
கடனHற hைல*2 உVளன. இ6த கட/ வாM.பவ�கq=. வM1 �ேழ .m+Cட+ப$ட 
ேத(*2 இJ( �Hபைன அm�+- உ$பட பல அm�+-கைள ெவB*$SVள�, வM1 
உJ(ெமாbைய ெசய2பS'(, கட/தார�=. �ேழ உVள கண=.கB2 உVள hiைவ' 
ெதாைகைய P�வ�மாக (�+Cc ெசi'த 7 நா$கV அவகாச& வழM1ய�, தவmனா2, 
இ� ெதாட�பாக ேமi& அm�+ைப ெவB*டாம2, அடமான& ைவ=க+ப$SVள 
ப'(ரMகைள �Hக வM1=. 4த6(ர& உVள�. கட/தார�கV ெசi'த ேவKOய 
ெதாைகைய -ற=க]'தன� மHJ& ெசi'த' தவm �$டன�, எனேவ, கட/ ஒ+ப6த'(/ 
�� வM1 அத/ உ>ைமகைள+ பய/பS'�வத/ �ல&, � � � � � � � � � �  அ/J அ2ல� 
அதH.+ Cற. ெசi'த ேவKOய hiைவ' ெதாைகைய �$ெடS+பதHகாக ப'(ரMகைள 
�Hக/ அ+-ற+பS'த PO{ ெச\�Vள�. எ6த ேநர'(i&, பM.c ச6ைத*2 ஏHபS& 
ஏHற இற=க& காரணமாக, அடமான& ைவ=க+ப$SVள ப'(ரMகB/ ம(+- ேமi& 
9�c3யைட6தா2, மா��/ ேதைவ*2 ேமi& .ைறபா$ைட உ�வா=1னா2 C/ன� வM1 
அத/ ��+ப'(/ ேப>2 அடமான& ைவ=க+ப$SVள ப'(ரMகைள ஒ� (1) காலKட� 
நாq=.V, இ� ெதாட�பாக எ6த அm�+-& இ2லாம2 �H.& எ/J கட/தார�கq=. 
ேமi& அm�=க+பS1ற�. அடமான ப'(ரMகைள �Hபைன ெச\வத/ �ல& 1ைட=.& 
வ�வாைய ச>ெச\த Cற.& �தPVள hiைவ' ெதாைகைய (�+Cc ெசi'த கட/தார�கV 
ெபாJ+ேபHக ேவKS&.	 
� � 
 
 � �
 � � � � � 
 � � � � � � � � � � � � � � � � � � �  ! � " � # $ % �& 	 � ' �( $ ) 	 % � � � ) 
 * + � ) ,! - * . /& � 01 2 2 2 2 3 4 3 5

மா@வ2 தாமw 6 3 7 4 4 8 9 5 : 4 : ; 4 5 ; 3 4 3 63 2 2 2 2 < = : 5
எw �'யா ல�`

1 7 : : < 9 > > 4 : ; 4 5 ; 3 4 3 6> 2 2 2 2 4 1 3 4
உKணாமைல எw.எ&

3 3 7 1 < 4 9 > 8 4 : ; 4 5 ; 3 4 3 6= 2 2 2 2 4 = > :
� ரMகநாத/

1 > 6 9 : > 4 : ; 4 5 ; 3 4 3 66 2 2 2 2 1 : : 1
PரB தாdக{ட�

> 7 : 3 7 5 5 8 9 < 5 4 5 ; 4 5 ; 3 4 3 65 2 2 2 2 6 8 3 :
எw �ஹர/

3 = 7 3 6 8 9 > = 4 5 ; 4 5 ; 3 4 3 6< 2 2 2 2 < 8 : 3
� 4தா சதா3வ&

: 7 3 1 7 : : 3 9 6 6 4 : ; 4 5 ; 3 4 3 68 2 2 2 2 1 < 1 =
சரவண/ ஏ

> = 7 > = > 9 4 4 4 : ; 4 5 ; 3 4 3 6: 2 2 2 2 6 < 3 >
3 �Rவாச/

> 1 7 5 3 8 9 5 3 4 : ; 4 5 ; 3 4 3 61 4 2 2 2 2 : 8 4 3
எw இைளயராஜா

1 7 8 = 8 9 4 4 4 : ; 4 5 ; 3 4 3 61 1 2 2 2 2 6 : 6 <
இ Cரகாz

5 7 5 > 7 : 8 < 9 1 8 4 : ; 4 5 ; 3 4 3 61 3 2 2 2 2 = = 1 5
ச=ரபா] எ&

= 7 < 5 7 < : 5 9 1 5 4 5 ; 4 5 ; 3 4 3 61 > 2 2 2 2 < : < 5
எ& ப$ட'தர3

> 7 3 6 7 6 3 8 9 3 4 4 : ; 4 5 ; 3 4 3 61 = 2 2 2 2 1 : 4 3
3 லdதா

= 7 6 > 7 3 3 3 9 4 4 4 5 ; 4 5 ; 3 4 3 61 6 2 2 2 2 5 8 4 >
C கா�'(ேகய/

1 4 7 4 5 7 = 1 3 9 6 8 4 : ; 4 5 ; 3 4 3 61 5 2 2 2 2 4 1 : 8
C சப>நா'

> 7 : : 7 > 1 = 9 6 1 4 : ; 4 5 ; 3 4 3 61 < 2 2 2 2 < : 1 3
மo4 ஆ�

= 7 > 8 7 8 8 : 9 5 3 4 : ; 4 5 ; 3 4 3 61 8 2 2 2 2 8 8 : 1
C 4ம(

= 7 1 : 7 < = 5 9 1 3 4 : ; 4 5 ; 3 4 3 61 : 2 2 2 2 : > < =
4ஜாதா பரM.z

8 7 > 5 : 9 = 4 4 : ; 4 5 ; 3 4 3 63 4 2 2 2 2 4 : < 6 எ& சேரா�R ேத�
1 < 4 9 4 > 4 : ; 4 5 ; 3 4 3 63 1 2 2 2 2 8 = = 4

நா�ப$ கMகா>யா
3 4 7 8 6 6 9 1 8 4 5 ; 4 5 ; 3 4 3 63 3 2 2 2 2 < : 3 8

C ெச2வ.மா� 6 = 7 1 6 1 9 = : 4 : ; 4 5 ; 3 4 3 63 > 2 2 2 2 < = < 4
O `லா+ச6' கேடா$

> 7 = 1 7 > < < 9 5 6 4 : ; 4 5 ; 3 4 3 63 = 2 2 2 2 = 5 3 8
C>யா C

5 7 < 5 7 1 < 6 9 3 : 4 5 ; 4 5 ; 3 4 3 63 6 2 2 2 2 < = < 5
ேஜ பால4+ரம]ய/

1 5 7 5 5 6 9 = 8 4 : ; 4 5 ; 3 4 3 63 5 2 2 2 2 1 8 < =
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As fast as modern 
electronics have become, 
they could be much faster 
if their operations were 
based on light, rather than 
electricity. Fibre optic 
cables already transport 
information at the speed 
of light; to do computa-
tions on that information 
without translating it back 
to electric signals will 
require a host of new 
optical components.
Engineering research-

ers at the University of 
Utah have now developed 
such a device - one that 
can be adjusted on the 
fly to give light differ-
ent degrees of circular 
polarisation. Because in-
formation can be stored 
in a property of light 
known as chirality, the 
researchers’ device could 
serve as a multifunctional, 
reconfigurable component 
of an optical computing 
system.
Led by Weilu Gao, 

assistant professor in the 
Department of Electrical 
& Computer Engineering, 
and Jichao Fan, a Ph.D. 
candidate in his lab at 
the John and Marcia Price 
College of Engineering, a 
study demonstrating the 
device was published in 
the journal Nature Com-
munications.
Chiral light refers to 

electromagnetic waves 
that exhibit handedness; 
they can be either left-
handed or right-handed. 
This “handedness” arises 
from the rotation of the 
magnetic fields as the 
light propagates, creating 
a spiral structure.
“Traditional chiral op-

tics were like carved 
stone - beautiful but 
frozen,” Gao said. “This 
made them not useful 
for applications requiring 
real-time control, like 
reconfigurable optical 
computing or adaptive 
sensors.”
“We’ve created ‘liv-

ing’ optical matter that 
evolves with electrical 
pulses,” Fan said, “thanks 
to our aligned-carbon-
nanotube-phase-change-
material heterostructure 
that merges light manipu-
lation and memory into a 

single scalable platform.”
This “heterostructure” 

consists of a stack of 
multiple different thin 
films, including a col-
lection of aligned carbon 
nanotubes with differ-
ent orientations. Other 
films in the stack consist 
of germanium-antimony-
tellurium, a well-known 
“phase-change material” 
or PCM. An electrical 
pulse along the carbon 
nanotube layer introduces 
heat, which in turn causes 
the PCM layer’s internal 
structure to transition 
from amorphous to crys-
talline.
“The carbon nanotubes 

simultaneously act as chi-
ral optical elements and 
transparent electrodes for 
PCM switching - elimi-
nating the need for sepa-
rate control components,” 
Fan said.
Critically, this change 

modifies the heterostruc-
ture’s circular dichroism, 
which means it can be 
made to absorb differ-
ent types of circularly 
polarized light at dif-
ferent strengths. The re-
search team’s advances in 
manufacturing techniques 
and artificial-intelligence-
assisted design enabled 
these layers to be as-
sembled into a stacked 
heterostructure without 
degrading their individual 
optical properties.
Once assembled, the 

layers selectively reduce 
the amount of left- or 
right-circularly polarized 
light that passes through 
them, depending on the 
state of the PCM layer. 
And because that phase 
change can be initiated 
by an electrical pulse, the 
structure’s overall circular 
dichroism can be adjusted 
in real-time.
The researchers were 

able to achieve this on 
the wafer-scale, because 
of the scalable manufac-
turing of aligned carbon 
nanotubes and phase-
change-material films.
Being able to modify 

the device’s circular di-
chroism gives researchers 
fine-grained control over 
which direction circularly 
polarized light twists, 

Researchers shed new light on 
optical computing

meaning its “handedness” 
can be used as memory 
in an optical circuit. In 
addition to light’s speed 
advantage over electricity, 
there are additional prop-
erties of light in which 
information can be stored 
in parallel.

“By adding circular 
dichroism as an inde-
pendent parameter, we 
create an orthogonal in-
formation channel,” Gao 
said. “Adjusting it does 
not interfere with other 
properties like amplitude 
or wavelength.”

Many smartphone apps 
continuously track loca-
tion - often without us-
ers being aware. Based 
on movement profiles, 
providers can infer work-
place, habits, and per-
sonal preferences. The 
potential consequences 
of collecting such sensi-
tive information were 
highlighted by a New 
York Times investiga-
tion from 2019. Based 
on commercial location 
data, a device belonging 
to a member of President 
Trump’s entourage could 
be assigned within a few 
minutes - including their 
visits to sensitive loca-
tions such as Mar-a-Lago 
and the Pentagon.
To offer a method that 

protects privacy while 
still providing verifiable 
location data, research-
ers are turning to zero-
knowledge proofs. These 
are mathematical proofs 
that can verify the truth 
of a statement without 
revealing the underlying 
data. The key feature 
for location privacy: this 
method allows for adjust-
able precision tailored to 
the specific application.
“The challenge is to 

combine privacy and 
precision in a way that 
is practically usable,” 
explains Jens Ernstberger, 
lead author of the study. 
The research team at the 
Professorship of Embed-
ded Systems and Inter-
net of Things achieved 
this by combining zero-
knowledge proofs with a 
hexagonal spatial index. 
To make one’s location 
verifiable but not vis-

Proof of location without 
disclosing personal data

ible, the method uses 
a hierarchical hexagonal 
grid system. This grid 
divides the Earth’s sur-
face into cells that can 
be represented at various 
resolutions -- from broad 
regional levels down to 
individual street segments. 
For example, users can 
choose to disclose that 
they are in a certain city 
or, if more accuracy is 
needed, in a specific park 
within that city. In both 
cases, their exact location 
remains hidden.
The true innovation 

lies in the mathematical 
processing of the loca-
tion data in the zero-
knowledge proofs: Unlike 
previous systems, which 
are often based on error-
prone integer arithmetic, 
the new method uses 
standardized floating-point 
numbers, which are also 
the representation found 
in modern computers. 
This step is crucial for 
ensuring computational 

accuracy and avoiding 
unintended deviations, 
especially during complex 
operations like square 
roots or trigonometric 
functions. At the same 
time, the new approach 
eliminates errors that 
could previously lead 
to incorrect results or 
security vulnerabilities. 
Thanks to smart optimi-
zations, the proof can be 
computed in less than a 
second.
An example of an ap-

plication is Peer-to-Peer 
Proximity Testing. This 
allows two people to 
determine whether they 
are in close physical 
proximity - without ei-
ther revealing their exact 
position. In a prototype, 
a user can prove in just 
0.26 seconds that they 
are near a specific region. 
At the same time, the 
desired level of precision 
can be flexibly adjusted: 
Instead of proving an 
exact location, one could 

demonstrate being in a 
particular neighborhood 
or park.
“Our method shows 

that zero-knowledge lo-
cation proofs are pos-
sible and efficient while 
maintaining privacy,” says 
Prof. Sebastian Steinhorst, 
Professor of Embedded 
Systems and Internet of 
Things at TUM.
Beyond the direct ap-

plication, the research 
also contributes to the 
broader field of cryp-
tography: : The devel-
oped floating-point zero-
knowledge circuits are 
reusable regardless of 
the specific use case 
and could be applied in 
other areas in the future 
-- for example, in verify-
ing physical measurement 
data or in secure machine 
learning systems. This 
opens up new possibilities 
for trusted systems, such 
as in digital healthcare, 
mobility applications, or 
identity protection.

Each year, more than 1.2 billion 
smartphones are produced glob-
ally. The production of electronic 
devices is not only energy-intensive 
but also consumes valuable natural 
resources. Additionally, the manu-
facturing and delivery processes 
release a significant amount of 
CO2 into the atmosphere. Mean-
while, devices are aging faster 
than ever — users replace their 
still-functional phones on average 
every 2 to 3 years. At best, old 
devices are recycled; at worst, they 
end up in landfills.
Although the most sustainable 

solution would be to change con-
sumer behaviour and consider more 
carefully whether every new model 
truly requires replacing the old one, 
this is easier said than done.
Rapid technological development 

quickly renders older devices ob-
solete.
Therefore, alternative solutions 

are needed — such as extending 
the lifespan of devices by giving 
them an entirely new purpose.

This is precisely the approach 
tested by researchers Huber Flores, 
Ulrich Norbisrath, and Zhigang Yin 
from the University of Tartu’s In-
stitute of Computer Science, along 
with Perseverance Ngoy from the 
Institute of Technology and their 
international colleagues.
“Innovation often begins not with 

something new, but with a new 
way of thinking about the old, re-
imagining its role in shaping the 
future,” explained Huber Flores, 
Associate Professor of Pervasive 
Computing.
They demonstrated that old 

smartphones can be successfully 
repurposed into tiny data centers 
capable of efficiently processing 
and storing data.
They also found that building 

such a data center is remarkably 
inexpensive — around 8 euros per 
device.
These tiny data centers have a 

wide range of applications. For 
example, they could be used in 
urban environments like bus stops 

to collect real-time data on the 
number of passengers, which could 
then be used to optimise public 
transportation networks.
In the project’s first stage, the 

researchers removed the phones’ 
batteries and replaced them with 
external power sources to reduce 
the risk of chemical leakage into 
the environment.
Then, four phones were connect-

ed together, fitted with 3D-printed 
casings and holders, and turned 
into a working prototype ready to 
be re-used, fostering sustainable 
practices for old electronics.
The prototype was then success-

fully tested underwater, where it 
participated in marine life monitor-
ing by helping to count different 
sea species.
Normally, these kinds of tasks 

require a scuba diver to record 
video and bring it to the surface 
for analysis.
But with the prototype, the whole 

process was done automatically 
underwater.

Outdated phones can power 
cities & save seas

One of the current hot research 
topics is the combination of two 
of the most recent technological 
breakthroughs: machine learning 
and quantum computing. An ex-
perimental study shows that already 
small-scale quantum computers can 
boost the performance of machine 
learning algorithms. This was dem-
onstrated on a photonic quantum 
processor by an international team 
of researchers of the University 
of Vienna. The work, recently 
published, shows promising new 
applications for optical quantum 
computers.
Recent scientific breakthroughs 

have reshaped the development 
of future technologies. On the 
one hand, machine learning and 
artificial intelligence have already 
revolutionised our lives from ev-
eryday tasks to scientific research.
On the other hand, quantum 

computing has emerged as a new 
paradigm of computation.
From the combination of these 

promising two fields, a new re-
search line has opened up: Quan-
tum Machine Learning.
This field aims at finding po-

tential enhancements in the speed, 
efficiency or accuracy of algo-
rithms when they run on quantum 
platforms.
It is however still an open chal-

lenge, to achieve such an advantage 
on current technology quantum 
computers.
This is where an international 

team of researchers took the next 
step and designed a novel experi-
ment carried out by scientists from 
the University of Vienna.
The set-up features a quantum 

photonic circuit built at the Politec-
nico di Milano (Italy), which runs 
a machine learning algorithm first 
proposed by researchers working 
at Quantinuum (United Kingdom). 
The goal was to classify data points 
using a photonic quantum computer 
and single out the contribution of 
quantum effects, to understand the 
advantage with respect to classical 
computers.
The experiment showed that 

already small-sized quantum pro-
cessors can peform better than 
conventional algorithms.
“We found that for specific tasks 

our algorithm commits fewer er-

rors than its classical Counterpart,” 
explains Philip Walther from the 
University of Vienna, lead of the 
project.
“This implies that existing quan-

tum computers can show good 
performances without necessarily 
going beyond the state-of-the-art 
Technology” adds Zhenghao Yin, 
first author of the publication.
Another interesting aspect of 

the new research is that photonic 
platforms can consume less energy 
with respect to standard computers.
“This could prove crucial in the 

future, given that machine learning 
algorithms are becoming infeasible, 
due to the too high energy de-
mands,” emphasizes co-author Iris 
Agresti.
The result of the researchers 

has an impact both on quantum 
computation, since it identifies 
tasks that benefit from quantum 
effects, as well as on standard 
computing. Indeed, new algorithms, 
inspired by quantum architectures 
could be designed, reaching better 
performances and reducing energy 
consumption.

Photonic quantum make AI smarter & greener

Unlike birds, which navigate 
unknown environments with 
remarkable speed and agility, 
drones typically rely on 
external guidance or pre-

Robot bird flies at 45 mph 
through forests

mapped routes. However, a groundbreaking development 
by Professor Fu Zhang and researchers from the 
Department of Mechanical Engineering of Faculty of 
Engineering at the University of Hong Kong (HKU), 
has enabled drones and micro air vehicles (MAVs) to 
emulate the flight capabilities of birds more closely 
than ever before.
The team has developed the Safety-Assured High-

Speed Aerial Robot (SUPER), capable of flying at 
speeds exceeding 20 meters per second and avoiding 
obstacles as thin as 2.5 millimetres - such as power 
lines or twigs - using solely on onboard sensors and 
computing power.
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