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ic effects. New research 
from· East China Normal 
University suggests, ho­
wever, that this measure 
may not tell the whole sto­
ry. Even when PM2.5 levels 
meet global safety stan­
dards, the air can still con-

de inductively coupled 
plasma time-of-flight mass 
spectrometry to identify 
the chemical makeup of 
each particle. They paid 
special attention to metal­
containing fine particles 
(MCFPs), small fragments 

how they affected human 
lung cells. 

iron-rich MCFPs that car­
ried other toxic metals 
such as manganese and 
lead. These combinations 
triggered strong chemical 
reactions inside cells, re­
leasing free radicals that • 
damaged DNA. 

which reduced eir re a­
tive abundance.;But on 
seemingly cleaner days, 
the proportion of 'these 
particles was much higher, 
rendering the air chemical­
ly more dangerous. 

regulation should s 
from measuring only total 
particle mass to identifying 
and controlling the specific 
toxic components, particu­
larly iron-rich MCFPs from 
traffic and fuel combus­
tion. 

The results were strik­
ing. Air samples collected 
on clean days, when the 
PM2.5 concentration was 
under 15 µg/m3

, were often 
more toxic to lung cells The study concluded 

.RRI technique yields certified 
randomness with one qubit 

Researchers built simple quantum circuits on IBM's superconducting quantum computers, which are available on cloud; 
the eriments roduced random numbers certifieq b uanturil mechanics, and which classical randomness can't fake 

Vasudevan Mukunth 

R
andomness is 
essential today. 
From encrypt­
ing sensitive in­

formation to simulating bi­
ological systems, 
unpredictable numbers 
are indispensable. Yet 
most everyday random 
numbers aren't truly ran­
dom. Conventional com­
puters use algorithms 
called pseudorandom 
number generators to pro­
duce sequences that look 
random but are ultimately 
predictable if the starting 
'seed' is known. For appli­
cations such as cryptogra­
phy, this predictability is 
dangerous because attack­
ers could exploit it. 

True random number 
generators try to solve this 
using physical processes 
such as electronic noise or 
radioactive decay, which 
can't be predetermined. 
But these devices aren't 
free of problems either: 
they degrade over time like 
any hardware, and also 
need users to trust manu­
facturers to not have se­
cretly inserted prerecord­
ed numbers into the 
system. Certifying they are 
truly random is also 
difficult. 

Quantum physics is es­
pecially powerful here. At 
its heart is a principle that 
some outcomes, such as 
the spin of an electron 
measured along a chosen 
axis, are fundamentally 
random. Physicists have 
long used quantum experi­
ments to prove this intrin­
sic randomness, often by 
showing quantum systems 
can violate mathematical· 
limits known as Bell in­
equalities. However, such 
tests require at least two 

Road to randomness 
• Randomness underpins modern computing, 
encryption, and simulation but most random 
numbers are only pseudorandom A study shows a new way quantum 

mechanics can benefit society today ■ True random number generators use physical 
noise, yet verifying their unpredictability remains 
technically and trust-wise difficult 

A wafer of quantum 

7 computers. 

entangled qubits to be sep­
arated by a large distance, 
making them impractical 
for a single quantum 
computer. 

A different inequality, 
known as the Leggett-Garg 
inequality (LGI), provides 
an alternative. Instead of 
requiring spatial separa­
tion, it compares the out­
comes of measurements 
performed at different 
times on the same system. 
If LGI is violated while sa­
tisfying the 'no signalling 
in time', condition, which 
ensures the two readings 
are completely indepen­
dent, the results are certi­
fied as truly random. 

To this end, Raman Re­
search Institute research­
ers .led by Urbasi Sinha 
asked a question: could 
modem quantum proces­
sors, like those available on 
the IBM Quantum plat­
form, already be used to 
generate certified random 
numbers? If so, this would 
prove that even the current 
generation of quantum 
devices can perform tasks 

• Quantum physics provides intrinsic random­
ness, which can be demonstrated through viola­

tions offundamental mathematical limits 

■ RRI researchers used the
Leggett-Garg inequality to test 

for randomness in one qubit 
across time rather than two qubits 
across space 

• Using IBM's cloud-based 
superconducting qubits, the team 

generated certified random bits 
validated by quantum principles 

• Their results show today's noisy 
quantum processors can already produce 

secure randomness and benchmark future 
qubit devices 

impossible for classical 
machines .. 

The team built simple • 
quantum circuits on IBM's 
superconducting quantum 
computers, which are 
available on the cloud. 
Each circuit used only one 
qubit' and a sequence of 
single-qubit gates repre­
senting rotations around 
chosen axes. They made 
measurements at three 
times and checked the re­
sults for whether the LGI 
was violated while still sa­
tisfying the 'no signalling 
in time' condition. By care­
fully varying the parame­
ters and constraints in mul­
tiple tests, the team 
certified the randomness 
of the generated bits. 

The experiments suc­
cessfully produced ran­
dom numbers certified by 
quantum mechanics. On 
IBM's Brussels backend, 
the team observed consis­
tent violations of the LGI, 
although the measured va­
lues were slightly be.low 
theoretical predictions due 
to noise. 

"The beauty of our im­
plementation is that we 
have been able to show so­
mething as fundamental as 
certified randomness us­
ing a noisy intermediate 
scale quantum computer," 
Prof. Sinha, who heads the 
Quantum Information and 
Computing (QuIC) lab, 
said. "We have been able to 
do this through careful er­
ror mitigation techniques 
and ensuring that 'classi­
cal' errors are under con­
trol and the randomness is 
purely from the underlying 
quantum mechanical 
principles." 

The study has several 
important implications. It 
demonstrates foremost 
that secure random num­
bers can already be gener­
ated on existing quantum 
computers without elabo­
rate laboratory setups. De­
manding only one qubit 
and shallow circuits, the 
protocol is feasible for end 
.users who can access 
quantum computers 
through cloud platforms. 

"There are still a few 

challenges to be overcome 
along the way but the fact 
that this certification is 
device-independent makes 
this a very promising ave­
nue," Prof. Sinha said. 

The work also shows 
how quantum mechanics 
can benefit society today. 
Classical randomness can't 
fake certified randomness, 
providing a layer of securi­
ty for applications where 
unpredictability is para­
mount, including data en­
cryption, secure communi­
cations, and scientific 
simulations. 

The results highlight the 
importance of error-miti­
gation tools in . making 
quantum hardware relia­
ble. Techniques such as , 
readout error correction 
improved the tests' agree­
ment with theory and rein­
forced trust in the generat­
ed randomness, 
underlying how progress 
in circuit design can ex­
tend the capabilities of noi­
sy devices. 

The study also contri­
butes to foundational phys­
ics: by confirming viola­
tions of the Leggett-Garg 
inequality on a quantum 
computer, it offers further 
validation of quantum the­
ory in a new setting. The 
same methods could also 
be used to benchmark qu­
bits individually, providing 
a tool with which to test fu­
ture machines. 

"We can use our meth­
od as a strong benchmark 
for new qubit registers as 
they emerge, which will 
prove how useful these sys­
tems are going to be in 
solving real-world pro­
blems;• Prof. Sinha said. 

The team's results were 
published in Frontiers in
Quantum Science_ & Tech­
nology in September. 

Fix your worldlow before using AI tools 

John Xavier 

In the world of work, there 
is always market for tools 
that increases productivity 
and reduc_es the time taken 
to complete tasks. That 
market has enabled crea­
tion of new apps, better 
planners, and faster devic­
es. Now AI has entered the 
scene, promising to take 
things a step further. 

AI tools can draft your 
emails, plan your week, 
summarize meetings, and 
even suggest when you 
should take a break. The 

decoded, I showed how AI 
alone can't solve your 
email problem. In this arti­
cle I'll show how you 
should fix your workflows 
before deploying Ai to 
complete tasks. 

The simple truth is this: 
if your workflow is broken, 
AI won't fix it. In fact, it of­
ten makes the cracks big­
ger. Without clear systems, 
automation doesn't create 
clarity; it just moves chaos 
around faster. 

Consider personal tasks 
like scheduling, note-tak­
ing, or managing to-dos. AI 
can quickly slot an ap­
pointment onto your ca­
lendar, transcribe a meet­
ing, or sort tasks by 
priority. But if ybu haven't 
rl�hn&1irl uih,::an '7nll rl=l'1iPU.7 

Simple truth)s if your workflow is broken, Al won't fix it. REUTERS 

This is why the starting 
point isn't "Which AI tool 
should I use?" but "Do I 
have a workflow worth au­
tomating?" Only once 
you've built a foundation 
r::m AT :wt11 llv :imnlifv it 

three-step framework that 
begins by capturing the'in­
formation, followed by 
building a process; and 
then concludes in execu­
ting the rules consistently. 

l<'irc:tlv ,'lp,-j P -wh • ·P PlT-

minders on your phone 
only_ make Al's job harder. 

Then, define how often 
and in what order you re­
view information. For ex­
ample, maybe you check 
your task list twice a day or 
review your calendar at the 
start and end of the week. 
A system without regular 
checkpoints is }ike a filing 
cabinet no one ever opens. 

Lastly, cboose clear 
rules for execution. Do 
tasks get done immediately 
if they take under two mi­
nutes? Do larger items get 
scheduled into time 
blocks? Without clear crite­
ria for action, even the best 
AI prioritization will leave 
you staring at a list you 
don't trust. 
• OnrP thic: :intnrP-nrn-

ready know how to tag, re­
view, and use it. An AI ca­
lendar assistant doesn't 
just book time; it supports 
the way you already plan 
your week. 

Think of it this way: AI is 
like adding horsepower to 
your car. If your wheels 
aren't aligned, you won't 
go faster. Instead, you'll 
skid off the road. 

The temptation is to let 
AI shoulder responsibility 
for your personal produc: 
tivity. 

But the truth is, it's still 
on you to design a work­
flow you trust. Once that 
foundation is in place, AI 
isn't just impressive, but a 
genuinely transformative 
tool. Without it, you're just 
:111tnm:1tin0' h:irl h:ihi c: 
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Question Coi 

Unl<lnd{ 
How does cutting oni< 
make you cry? 

When you pierce the sk 
of an onion, you are lefi 
with stinging eyes causi 
by chemicals released 
from the onion that afff 
your nerves in the corn 
And it seems the cuttini 
technique may have a r 
to play as well. 
Onions cut by steel blac 
of varying sharpness ar 
speed matter, accordin1 
a study published in 
.Proceedings of the Nati, 
Academy of Sciences. 
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