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Led by Cantwell and Young, National
Quantum Initiative Reauthorization
Act Unanimously Passes Commerce
Committee on World Quantum Day

®April 14, 2026

Bill authorizes Federal investments vital to U.5. guantum development, a key technology for U.5.
national security and global economic competitiveness

WASHINGTON, D.C. - Led by U.S5. Senators Maria Cantwell (D-Wash.), Ranking Member of the Senate
Committee on Commerce, Science and Transportation and Todd Young (R-Ind.), the National
Quantum Initiative Reauthorization Act which will accelerate quantum technology development and
real-world applications that are vital to U.S. national security and global economic competitiveness
passed the Commerce Committee unanimously today. The legislation is cosponsored by Senators
Dick Durbin (D-I111.), Steve Daines ([R-Mont.), Ben Ray Lujan (D-N.M.), Marsha Blackburn (R-Tenn.},
Tammy Baldwin (D-Wisc.), Ted Budd (R-N.C.}, Chuck Schumer (D-N.Y.), Mike Rounds (R-5.D.}, John
Fetterman (D-Penn.), Dave McCormick (R-Penn.}, Andy Kim (D-N.J.), Tim Sheehy (R-Mont.), John
Hickenlooper (D-Colo.}, Bernie Moreno (R-Ohio), Tammy Duckworth (D-I11l.) and Roger Wicker (R-
Miss.).




MAY 18-19, 2026 | UC SAN DIEGO
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The Quantum San Diego Convening (QSDC) will take place May 18-19, 2026 at UC San Diego, bringing together approximately 200 leaders from
industry, academia, national laboratories, and government.

Sponsored by the California Governor's Office of Business and Economic Development (GO-Biz) as part of the Quantum California initiative, the
convening is designed as a working forum to align priorities across the state’s quantum ecosystem, with a focus on scaling quantum technologies.
The convening takes place within the broader context of U.S. quantum initiatives, bringing together stakeholders whose work contributes to national

priorities in advancing quantum technologies from research to deployment.
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The story begins almost 100 years ago
The Solvay International Conference on Electrons & Photons October 1927
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Werner , including Marie Curie,

Heisenberg who alone among them, had won two Nobel Prizes in physics and chemistry. Marie Curie



QUANTUM 1.0
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The Map of Quantum Physics
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Isaac Newton & the Prism

Experiments first done in 1665 while he was a stude
Studying at Cambridge University.
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nAfter WWII, Shockl ey deci dicdelikda o at |
semiconductor device. He secured funding and lab space, and went to work on the problem with Bardeen
and Brattain. John Bardeen eventually developed

to account for the "odd" behavior they saw, and Bardeen and Walter Brattain eventually succeeded
i n buil ding a working device. o

The Transistor

I

~ .,\v- We have been living in the 1 st Quantum Revolution for decades
7



https://en.wikipedia.org/wiki/History_of_the_transistor
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https://en.wikipedia.org/wiki/Quantum_mechanics
https://en.wikipedia.org/wiki/Surface_physics
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https://en.wikipedia.org/wiki/Walter_Brattain

From Wikipedia: QUANTUM

In physics, a quantum is the minimum amount of any physical entity involved in an interaction. The fundamental
notion that a physical property can be "quantized" is referred to as "the hypothesis of quantization".

[1] This means théi

discrete values

Graphic representation of moving from one energy
level to another, emitting or absorbindsilsian [(Eaagen of light.

Single photon emitter
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Samsung Display - Quantum Dot Physics

T O g exprosson E i famous telativity equation
Q .
E h e Energy = mass x speed of light

h = Planck's constant = 6.626 x 10 ,JLuIe:eL. 4135:41(1 eVs 12
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QUANTUM 1.0

Lasers are intrinsically guantum devices by their very nature.

A heliumi neon laser demonstration. The glow running through
the center of the tube is an electric discharge. This glowing
plasma is the gain medium for the laser. The laser produces a
tiny, intense spot on the screen to the right. The center of the spot
appears white because the image is overexposed there.

Before During After
emission emission emission

Excitedlevel
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https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
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What are atoms & How do we know?

QUANTUM 1.0

The Bohr model of the atom

PROTON
NUCLEUS

NEUTRON

Atom - Wikipedia Atoms d EWT (energywavetheory.com)

The Bohr model of the atom, with an electron making instantaneous
"quantum leaps" from one orbit to another with gain or loss of energy. This
model of electrons in orbits is obsolete.
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Three Important Phenomena forThe 2 "4 Quantum Science Revolution
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Explanations/Demonstrations of these properties:

double-
_ _ slit
Electronsand Photon®ehave like waves (doubdtit experiment)
or particles (photoelectric effect)
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screen  (front view)




Particle impacts during a doukdéit experiment
function, while each particle impact represents an individual wave function collapse.

Thierry Dugnolle, CCO, viaWikimedia Commons.
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Non-Locality

AEntangl ement means the oO0stateb6d é S
instantlydé tied to the other, e Rl Ffected  FROTEENG

"here" “over there"
A Electrons (spin)

A Photons (polarization)

A Atoms (charge) OSpooky acti on dAldertEnsteii st a

A Example: a pair of gloves is split into 2 boxes, then the boxes are
separately shipped across the globe. Once you open one, you
iInstantly know what the other is.

A Things you can entangle:

Note: Entanglement does not enable communication faster

A If the entanglement is disrupted (noise, interception), it cannot be than the speed of light.
restored/copied/cloned good for security Random bits are not equal to useful data.



Quantum Entanglement of Photons via polarization

A This is what a lab setup looks like to entangle photons
via polarization
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Classical vs. Quantum computers
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IBM desktop
personal computer

https://ar.inspiredpencil.com/pictur@923/quanturrcomputer

Cell phones are advance personal computer https IIwww. sandlegounlontrlbune com/2017
/01/25/ucsesupercomputeicentershaped

by-two-detmarresidents2/
Lots of misinformation about

tunneling out there on the internet.


https://ar.inspiredpencil.com/pictures-2023/quantum-computer
https://imboldn.com/wp-content/uploads/2023/07/Samsung-Galaxy-Z-Flip5-and-Galaxy-Z-Fold5-04.jpg
https://www.sandiegouniontribune.com/2017/01/25/ucsd-supercomputer-center-shaped-by-two-del-mar-residents-2/

Elements of a traditional computer system-

USER
INTERFACE

MEMORY

RAM memory =
Case fan close 24-pin power

connector connector Heat sink |DE connector

CPU Processor
Socket o ] Bl AGP slots
8-pin power :

connector & SATA ports

The oQuant
U ni t O ( QP U) DViport | port o J
operate in a hybrid venbon 5 port
configuration with a W gl

OnC BIOS chip Floppy port
tradltlonal CompUter1 Fig: Main components of motherboard Scientech Easy

similar to the GPU



Bits vs Qub|ts Qubit => Block Sphere

Al'l opossible states:

Bit = On/off Switch
N , Bloch sphere representation of a qubit
O n e OS t a t e o The north pole represents “0”

The P(N;al()l represen% an efzual
probability of “0 and “1”

The longitude would represent the

phase of the qubit.

Imagine these switches are moving Very fast like in
a computer, and there are Billions of very small
ones in a semiconductor computer chip.




Bits vs. Qubits




Classical vs. Quantum Computing
Using polarized photons of light as the Qubits
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Bits vs Qubits N N 2"

Using superposition and entanglement: Number of Classical Quantum

n qubits comparable to™bits Bits or Qubits Operations Operations
1 1 2
| . 10 10 1024
a 6/ -qubit quantum computer computational power

is 264 times faster than our 64it classical one, or 20 20 1,048,576

18 quintillion times faster 30 30 1.073.741.824
40 40 1,099,511,627,776

gubits can hold more states than the all the hard
drives in the world 50 | 50 1,125,899,906,842,624

World Science Festival

gubits can hold more states than the number of
atoms in the universe

hitps:/www.scienceabc.com/natu | Nymber of Bits or Qubits Classical Operations Quantum Operations
re/universe/howmanyatoms
are-there-in-the-universe 1.84e+19

1.26e+30
2.03e+90
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Different types of Qubits

ION-TRAP QUANTUM PROCESSOR

Laser beams manipulate the quantum states of ion qubits to execute digital
logic operations.

Supercondykting

Seven ions trapped by electric fields are used as
physical qubits, which function as a single logical qubit
in a scheme that facilitates error correction.

Laser beam

'It.rajed lop~

ho, > kT
1 GHZ d 10mK Electrode

Electrode

h Oto n I C TUNERLESS SOURCE BTO SWITCH
SCATTER MITIGATION 99% two-source indistinguishability 1,000 pmAV

J

PHOTON SOURCE

l

WAVEGUIDE

PHOTON COUNTING DETECTOR

PHOTON DETECTOR

BEAMSPLITTER

§\\\\\\\\\
3 QUBITS TO KNOW

The building blocks of quantum technology are quantum bits - qubits.
Qubits have special properties that form the foundations of
quantum technology.

photonic
qubit

superconducting trapped ion

qubit

m Whatitic YW What it is

qubit

7~
generated with ions enclosed by an generated from =
superconducting circuits; 7 electric field thatcanbe —  entangled photonsusing
manipulated via manipulated using lasers various methods =
electromagnetic pulses X = =
E—
- —
\ i =
P —
4 S
Advantages “ Advantages Z Advantages
/]
based on technology longer life; / don't require
already being used in easily interact with their / supercooling; can use
semiconductors neighbors; stable when in existing technology and
a superposition state infrastructure for
; networking
/
P =
L~ o = o 4
o Disadvantages Disadvantages Disadvantages
/ -
must be supercooled to like other systems, hard easily deflected from
= temps of nearly O 2] to scale-up and create their path resulting in lost
7 degrees Kelvin; easily lose larger systems quantum information
/ superposition
Z
=
Google, IBM, lonQ, Quantinuum, Xanadu, ORCA,
Rigetti, Intel Alpine Quantum PsiQuantum, Aliro
Technologies

e =

L 2 — - 7/
Curious about the future of quantum? Follow us!
2 @ @AliroQuantum
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Companies working with different Qubit architectures

. : N
Qubit technologles —
Silicon spin /
Superconducting Neutralatom  Trapped ion Photonic quantum dots
Google X :
__ @ ColdQuanta Qona XANADU intel
é;_é-—?é il iE S Universal Vel PsiQuantum D (SQiLljiggPum
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; e, Here's why quantum matters for data centers and Al:

Al has a compute problem Classical GPUs keep
scaling, but model sizes are outpacing hardware. Some
optimization and training problems hit walls that silicoI

Quantum Al Research ?:'5'
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alone can't break. ...more
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....... Meet Willow, our state-of-the-art

SR (| Uantum ch|p 0 Hartmut Neven
Stable quantum compUters """" Founder and Lead, Google Quantum A
The company saysitis ontrackto buildanewkind of machinebasedon - - -~ - - - - De onstrates error correction and performance that paves the way to a useful, large-scale
topologicalqubits. e e e
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Explore

Microsoft has put eight of its new topological Quantum Al htts://quantumai.aooale/
gubits on a chip, which it calls the Majorana 1. . ST
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