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The Quantum Design Timeline

Founders

David Cox, Barry Lindgren,

MPMS*®

Y

PPMS* VersaLab™

* Portable cryocooled system

)

H

PPMS* DynaCool™

« New generation PPMS

« Cryocooled system

« Conduction-cooled magnet

* Minimal liquid helium
volume (<0.1 L)

18K/ tesla

Michael Simmonds and
Ronald Sager, previously

sauib

Superconducting QUantum

EverCool®

« Sample cooling by helium thermal
switch conduction-cooled magnet

He-3/He-4
Dilution
Refrigerator

insert for PPMS®

FusionScope™
Correlative AFM/SEM
Microscopy Platform

Dewar integrates a 4 K
Gifford-McMahon

cryocooler to become

world's first recondensing
helium measurement cryostat

of SHE, Corporation Interference Device e

Patented highly symmetric
all-thin-film design

4 K Low Vibration
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1984 1988

MPMS®
Magnetic Property
Measurement System

Fully automated SQUID-based
sample magnetometer

QD mates its 10,000th
SQUID chip, more than any
other SQUID manufacturer
in history

1998

PPMS®

Physical Property
Measurement System

General purpose magnetic field -
temperature measurement platform
First integrated option: AC susceptibility
19K/ 9tesla

1999 2005

Base temperature 50 mK

Helium-3

refrigerator insert for PPMS"

Enables continuous operation
below 0.5 K

2006 2007

« New generation
SQUID susceptometer
* RapidTemp Helium

counterfiow heat exchanger

MPMS*3 EverCool®

System start-up uses only helium gas
(no liquid cryogens needed)

2008 2010 201

PPMS" EverCool’ll

« Reduced volume liquid helium
bath (6L)
* Gas-only cool-down

* Quickswitch superconducting

filter on magnet
*18K/7tesla

Cryo-Refrigerator

2016

50 mK AC
Susceptibility
AC susceptibility

measurements in dilution
refrigerator down to 50 mK

OptiCool™
Low vibration 7 tesla
Magneto-Optical Cryostat

ATLI60
Advanced
Technology
Liquefier




Environments

Temperature

®

Magnetic Field
((U))
Pressure
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Correlated Measurements: Magnetite

Electrical: Resistance = Thermal: Heat Capacity Magnetic: Moment Thermal: Expansion
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Magnetic Property Measurement System (MPMS)

MPMS®
EverCool”

Interference Device 2 pabks

ighly symmetic

Patente
althin-fim cesion

FusionScope™
Contatve AFW/SEM
4 K Low Vibration
3 Cryo-Refrigerator
e than any
acturer

50 mK AC
Susceptibility
s e kot
FHECHLTeSI; Helium-3 refigerator down to 50 mk
e e o PPN PPMS® EverCool’ll OptiCool™
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MPMS3

1.8 — 400 K temperature range

7 T magnetic field

Cryogen free

Most sensitive commercial magnetometer

Sensitivity < 1 x 108 emu (=< 2,500 Oe), < 8 x
108 emu’(> 2,500 Oe)

Capable of multiple scan mode:
* DC Scan
* VSM mode
* AC Susceptibility
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Physical Property Measurement System (PPMS)

MPMS"
EverCool® : . B riivel

4 K Low Vibration
MPMS"3 EverCool® Cryo-Refrigerator

50 mK AC
Susceptibility

OptiCool

0.05 K Minimum Temperature with DR
9, 12, 14 Tesla Field
Complete Suite of Measurement Options
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DynaCool

PPMS

* 1.8 — 400 K temperature range
* 9,12, 14 T magnetic field options
« Cryogen free

* Measurement options involving
electrical transport, thermal
measurements, and
magnetometry
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Dilatop\\eter

* Measure thermal expansion and
magnetostriction

* Resolution < 20 pm at2 K

1.0

1 1 T
— Field increasing
— Field decreasing

- Can see transition in thermal
expansion

0.0

-0.5}

Magnetostriction (nm)

« Can study asymmetries in
magnetostriction to determine
crystal lattice properties

-1.5

i i i 1 i i i i
0 10000 20000 30000 40000 50000 60000 70000 80000 90000
Field (Oe)
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Inserts

LakeShore M81 He-3 and Dilution Refrigerator Optical Multi-Function Probe
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OptiCool

MPMS®
EverCool”
ld Sager,previously onducting QU
of SH.E. Corporaton. intrierence Device

Deviar ntegrates 2 4 K
Patented highy symmetic
althin-fim cesion

FusionScope™
c e

Convtatve AFWM)
4 K Low Vibration “
Cryo-Refrigerator

50 mK AC
Susceptibility
Helium-3
Ful autometed SOUID.b: retigerstornsert for PRAAS”
mole magnetometer

eptiity

ko v 2 501
PPMS® EverCool’ll OptiCool™
Enabies continuous operation « Recucen volame lakdhetum vbration 7
. bath (6L) Magneto-0
ATLIE0 &,
= o
=
-

tiCool’

By Quantum Design
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OptiCool
—t

1.7 — 350 K temperature range

7 T magnetic field or

4:1:1 T Vector magnet

Side and top optical access

Cryogen free
* Low vibrations:

<10nminxandy
<4nminz
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OptiCool’ P
. i _:::g _f—&:'c ——-—jjz% — ——M—()Tinipkie —————— Magnet Center Line
 Large available sample volume allows 1 REmrt/ | |
users to build up their experiments ” T T
» Window options: | B

» Low working distance top (3 mm)
« Vacuum objective mounting hardware
» Bottom window for transmission

« Customizable wiring options
» DC feedthroughs
* RF feedthroughs
* Nano positioner Feedthroughs
» Optical Fiber Feedthroughs
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14

SNOM measurements in OptiCool

nature nanotechnology
Far field diffraction limit d=1/(2n sing)

Article https://doi.org/10.1038/s41565-023-01488-y

- Infrared nano-imaging of Dirac
Resolution is limited by wavelength magnetoexcitonsingraphene
Scanning near-field optical microscopy (SNOM) ez Sihang g Chan - Tacheng S gD o Shac .
allows for resolution below the diffraction limit . b e i gt T
Adrian Gozar®*®’, G. L. Carr ®?, Qiang Li'®, Alexey B. Kuzmenko ®*,
i Check for updates Michael M. Fogler®, D. N. Basov®? |, XuDu®"" ' & Mengkun Liu®"?

Evanescent fields is an oscillating field that does a
not propagated as a wave, but is concentrated - Tip scattering (5)
near a source Probe

Evanescent field is created by light interacting
with sharp feature «4
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a Max

SNOM measurements in OptiCool

magneto scanning near-field optical !
microscopy mM-SNOM by

» OptiCool provides a platform for I

 Allows for the visualization of the :MI | ‘ 1

magneto optical effects "'
SC Magnet : SC Magnet
* This paper directly visualizes Dirac . .
. . ip _ 7T
magnetoexcitons in graphene anad e
. t d h t t SC Magnet === Stage SC Magnet
associated photocurren N
L\ | Stage —
1 [IS

Light
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FusionScope

MPMS® E PPMS" Versalab™
EverCool* - SRR
e T He-3/He-4
Mahon Dilution
Refrigerator 4 K Low Vibration

insert for P

Gase temperstue 50K MPMS"3 EverCool* Cryo-Refrigerator

clurer
1988 1995
50 mK AC
Susceptibility

Helium-3

retigerato

- RapTemp Helum

ATLIE0

|
' ' S I D I I Correlative Microscopy Platform

by Quantum Design

Topography/Conduction/Magnetic/Elemental...
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The FusionScope - A Unique Correlative Analysis Platform

E|9th:0n 7 AFM
Pole Piece Scanner
S EE
1- = — - ! ,- —

Trunnion
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AFM with SEM

Observe cantilever Tip Evaluate Tip Quality in Navigate Tip precisely &
during AFM operation real time controllably onto Nano-objects

Before

z Displacement {um)
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AFM with EDS

With EDS, we can perfectly correlate the materials
chemical properties with any of the AFM acquired
measurements without breaking the vacuum

19 | 6/5/2025



A different approach to measurements

Analysis of force distance curves Precise control and placement of AFM tip
. S 164 nrv
@ damage free
12 (1)—'(4) 140
S o \” 120
E ) ‘?M 100
§ .‘::ﬁ: 80
8 ’ 80
0,00 2pum
- z-piezo Displacement 4R
9
Nanoprobes for manipulation and biasing Locate and measure wrinkles in 2D materials
. 'l ‘ l

6/5/2025 Ye et al., Self-Restoration of a Wrinkled Hf, ;Zr, 5O, Ferroe/ectr/c Membrane ACS Applled Matenals & Interfaces 2025







