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Introduc�on
Now in its ninth itera�on since 1991, the Q series
con�nues to benefit from advanced technologies
developed for KEF’s flagship BLADE and REFERENCE
models.

This latest genera�on, featuring MAT, includes a
complete system overhaul and the introduc�on of two
newmodels, to set a new standard once again for 'entry-
level' sound quality for all domes�c HiFi applica�ons,
from music to home cinema.

Philosophy
“Of all art, music is the most indefinable and the most
expressive, the most insubstan�al and the most immediate,
the most transitory and themost imperishable.Transformed
to a dance of electrons along a wire, its ghost lives on.When
KEF returns music to its righ�ul habitua�on, your ears and
mind, they aim to do so in the most natural way they can...
without drama, without exaggera�on, without ar�fice.”

Raymond Cooke OBE, KEF Founder

The principles of what makes a good loudspeaker
system remain the same regardless of the product range
in ques�on.

At KEF, the design priori�es con�nue to be:

1. Smooth on and off-axis performance – ensuring a
balanced response in all direc�ons.

2. Low distor�on – allowing the drivers and the drivers
alone to accurately reproduce the intended signal
without any artefacts.

3. Controlled, linear driver opera�on – op�mising the
driver performance both in and out-of-band to
maintain control and accuracy.

4. Low coloura�on – designing crossover networks to
achieve a result that is perceptually as neutral as
possible and free of any artefacts throughout the
audible spectrum.

Since its incep�on in 1961, KEF’s R&D engineers have
been commi�ed to delivering high-performing HiFi
products that excel in all areas of technical competence;
by consistently refining their design approach using the
latest tools, technologies, and exper�se developed over
decades.

While objec�ve science forms the founda�on of a high-
quality loudspeaker system, the ul�mate testament to
the success of KEF’s designs and ideas lies in listening
experiences they deliver.

This approach con�nues to guide the balance of
engineering compromises that are inevitable in the
design of high-quality loudspeaker systems.

3-Way Design
A loudspeaker system is the sum of its parts. To
meaningfully upgrade the overall performance of the
new Q series, the focus was on maximising the
performance of each frequency sec�on individually. This
approach led to the decision to move from a 2.5-way to
a full 3-way design, promp�ng a detailed redesign of the
acous�c packages from the ground up. In addi�on to the
updated system topologies, the new products build on
advanced technologies developed by KEF since the
launch of the previous Q series in 2017.

The following key improvements and technologies are
featured in varying combina�ons throughout the new
range of models:

• 12th Genera�on Uni-Q�� with MAT��

• Flexible Decoupling Chassis to minimise vibra�on
transmission from the Uni-Q to the front baffle and
adjoining cabinet walls.

• Shadow Flare around the Uni-Q to minimise baffle

edge diffrac�on.

• FEA-op�mised LF driver moving assembly for greater
linear travel and lower distor�on.

• Op�mised cabinet loading using mul�ple true LF
drivers.

• Rear-firing bass-reflex op�mally posi�oned to
minimise coupling with internal cabinet resonances.

• Updated crossover topologies and components, to
improve the summed on and-off-axis response and
consistency.

The new acous�c packages across the range form a
robust founda�on for developing a diverse range of
products, designed to meet the goal of delivering high-
performance loudspeakers at an affordable price.
The result is a collec�on of eight models. They include
two floor-standing speakers (Q7Meta, Q11Meta), three
bookshelf speakers (Q1 Meta, Q3 Meta, Q Concerto

Meta), one on-wall speaker (Q4 Meta), one ATMOS
speaker (Q8 Meta), and one centre channel speaker (Q6
Meta).

The latest addi�ons to the range—the Q Concerto Meta,
a 3-way bass-reflex bookshelf speaker, and the Q4
Meta, a 2-way bass-reflex on-wall speaker—aim to
broaden applica�on scenarios, catering to an even wider
array of domes�c HiFi applica�ons.

Driver Technology
12th Genera�on Uni-Q�� with MAT��
The Uni-Q driver array has been the cornerstone of
KEF’s driver technology since its debut in 1988. The
approach of packaging the midrange driver and the
tweeter into one co-incident driver array offers a dis�nct
acous�c advantage of closely aligning their acous�c
centres to the same point in space. This facilitates ideal
point source behaviour across their combined
opera�onal bandwidth, which in effect encompasses
most of the audible frequency range.

The merits of the Uni-Q design extend beyond �me
alignment alone. The geometrical profile of the midrange
cone is designed to func�on as a waveguide for the
dome tweeter, thus aligning the direc�vity pa�erns of
the two drivers. The point source behaviour combined
with the matched direc�vity between the two drivers
helps maximise the temporal and spa�al coherence of
the sound energy radiated into the listening
environments. This allows the Uni-Q array to distribute
sound energy very evenly over a broad range of angles,
free of interference and cancella�on artefacts that
typically influence other designs where two different
drivers in two dis�nct posi�ons on the front baffles
operate over the same range of frequencies in the
crossover region.

Figure 2 compares two speaker arrangements: the
point-source arrangement of the Uni-Q driver array and
a standard driver arrangement with separate tweeter
and midrange units spaced 100mm apart. To emphasise

the effect of the separa�on alone, all drivers are
modelled as perfect monopole sources with
omnidirec�onal direc�vity pa�erns. Despite reasonably
flat on-axis responses for both arrangements, the Uni-Q
arrangement exhibits significantly be�er off-axis
stability in the ver�cal plane (plane of separa�on) around
the crossover region at 1kHz, as indicated by the
consistencies of the colour pa�erns in the normalised
direc�vity contours.

The uniform off-axis performance also extends in the
horizontal plane. As a result, with the Uni-Q
arrangement, listeners are no longer �ed to a single
“sweet spot” between the speakers, allowing them to sit
anywhere and s�ll enjoy the intended balance of the two
drivers over a much wider listening window. Further
details on the concept and merits of the Uni-Q
technology are available in the REFERENCE 2014 white
paper [1].

Three new 12th genera�on Uni-Qs have been
developed for the following products:

• 5.25” Uni-Q for Q1 Meta, Q4 Meta, and Q8 Meta.

• 6.5” Uni-Q for Q3 Meta.

• 4” Uni-Q for Q Concerto Meta, Q6 Meta, Q7 Meta,
and Q11 Meta.

Compared to the 11th genera�on Uni-Q of the outgoing
Q series, the new Q Meta Uni-Qs come with a range of
improvements including the Tweeter Gap Damper, an
updated midrange Cone Neck Decoupler as well as
structural improvements to the Tangerine Waveguide.
Details of improvements to the 12th genera�on Uni-Q
are summarised in the R Series with MAT white paper.
[2]

New Single Layer MAT��
LS50 Meta and LS50 Wireless II saw the first
introduc�on of the Metamaterial Absorp�on
Technology (MAT) to the 12�� genera�on Uni-Q in 2020
[3]. Since then, MAT has been incorporated in BLADE,
REFERENCE and, most recently, the R Series with MAT.
MAT refers to an engineered metamaterial absorber disc
that is designed to achieve an exceedingly high amount
of absorp�on in a limited amount of space. TheMATdisc
is acous�cally coupled to the back of the tweeter dome,
where its func�on is to completely absorb the rearward
sound waves radiated by the tweeter dome back into its
cavity. This absorp�on is crucial for minimising

2 3

Figure 1. Exploded view of a 12th Genera�on Uni-Q designed for Q Series with MAT



distor�on and other ar�facts, that may result from the
una�enuated rear sound energy reflec�ng on the
tweeter dome.

MAT employs a network of individually tuned quarter-
wavelength absorbers, which are folded into tubes and
arranged within a disc. Each tube is designed to provide
very high absorp�on over a narrow range of frequencies
[4].When mul�ple discrete tubes operate in concert, the
MAT absorber achieves near-perfect absorp�on
coverage across the en�re opera�onal bandwidth of the
tweeter. This level of absorp�on far surpasses that
achievable with conven�onal approaches and other
natural or synthe�c materials, including the
polyurethane (PU) foam bungs used in the 11th
genera�on Uni-Q of the previous Q series. Figure 3
shows a comparison of the two solu�ons and their
resul�ng absorp�on performance, quan�fied by the
absorp�on coefficient.

The new MAT discs feature a single-layer construc�on
with a channel count of 15 and 20 channels for the 2-
and 3-way Uni-Q configura�ons, respec�vely. They
follow a simplified packaging approach evolved from the
2-layer MAT discs featured on previous products. To
maximise the effec�veness of these streamlined
designs, cri�cal parameters such as the aperture size,

radial lengths and cross-sec�onal area of the tubes as
well as their tuning frequencies have been re-op�mised
using advanced, in-house Finite Element Analysis design
and op�misa�on tools. Figure 4 shows the internal MAT
channel structure consis�ng of 20 channels.

Midrange Driver
Excursion Op�misa�on
The mid-frequency range is crucial in audio reproduc�on
as it encompasses the fundamental frequencies of
human speech and many musical instruments.
Addi�onally, human hearing is most sensi�ve in this
range, par�cularly between 2kHz to 4kHz, making this
frequency range vital for vocal clarity and overall
percep�on of spa�al and temporal cues embedded in
the stereo signals. As a result, minimising distor�on in
the mid-range is the key to enhancing the clarity and
realism of the projected soundstage.

In a 2.5-way design, the midrange driver is responsible
for suppor�ng the bass sec�on in achieving the system’s
low-frequency sensi�vity and extension targets down to
20Hz. This comes at a cost of large excursion for the
midrange driver, requiring the use of a large radia�ng
area and a motor system with sufficient mechanical
clearance to support the large peak-to-peak travel
distances.

As a result of the 3-way design approach for the new
systems, the midrange sec�on has been redesigned to
operate within a targeted frequency range of
400-2.5kHz. Increasing the passband threshold to
400Hz, comes with a significant reduc�on in the
excursion demand for the midrange drivers. This is
shown in Figure 5. This reduc�on in excursion results in
further reduc�on in excursion, inductance and
inductance modula�on related distor�on that
dominates a system’s midrange distor�on performance.

Figure 3. Schema�c representa�on of the tweeter rear cavity in three configura�ons
(top). Simulated absorp�on coefficients at the back of the tweeter dome (bo�om).

Flexible Decoupling Chassis

As the voice coil oscillates in the magne�c gap, the
motor system experiences an equal and opposite
reac�on force. The level of this reac�on force is exactly
equal to the forward force ac�ng on the voice coil which
increases with playback level. In a normal configura�on,
where the motor and chassis are bolted together, this
reac�on force leaks to the front baffle and adjoining
cabinet walls causing them to vibrate and reradiate
sound that may interfere with and colour the direct
sound from the drivers.

Although the amplitude of this parasi�c cabinet
vibra�on may be minor compared to that of the drivers
themselves, the contrast in their radia�ng areas (front
baffle being over 2000x larger by area than the midrange
cones) can s�ll generate a significant amount of
undesirable coloura�on.

The Flexible Decoupling Chassis (Figure 6), as featured
in BLADE, THE REFERENCE and R Series with MAT,
provide a lossy mechanical link between the motor
systems and the cabinet walls. The spring elements in
parallel with the damping pads, decouple and dissipate
the vibra�ons from the motor system, preven�ng them
from leaking to the front baffles. This results in a
significant reduc�on in the baffle vibra�ons, significantly
improving the overall clarity of the system.
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Figure 4. Single layer MAT disc with twenty dis�nct quarter-wave absorber channels
developed for the 3-way Q Series with MAT Uni-Q

Figure 5. Typical excursion requirements for a 5.25” MF driver in a 2-way and 3-
way configura�on. Passband level of 90dB at 1m

Figure 2. Schema�c driver arrangements on an infinite baffle (top), summed on-axis
response at 1m on tweeter axis (middle), normalised ver�cal direc�vity contour for

both driver arrangements (bo�om)



Radia�ng Area Op�misa�on
The 3-way systems in the new Q series use a 4” Uni-Q
across all models. This small diameter Uni-Q includes a
midrange driver with a smaller radia�ng area than the
ones used on the previous Q series. This change in
approach in the system topology has been afforded
through the op�misa�on of individual driver
sensi�vi�es, their excursion limits and crossover points
to maintain the overall system sensi�vity and maximum
output, whilst enabling the following benefits:

• S�ffer cone geometry which helps push the
diaphragm break-up further out of the opera�ng
band of the driver.

• Wider and more uniform midrange direc�vity.

• Reduc�on in the midrange driver rear cavity volume
allows for a larger LF enclosure to improve bass
extension and efficiency.

The largest MF driver size difference is on the Q11
Meta, superseding the outgoing Q950, with a 4” MF
cone replacing the 8”. Figure 7 compares their on-axis
normalised THD performances in response to 90dB SPL
at 1m.

Low Frequency Drivers
The new LF drivers follow the same two-part hybrid
construc�on as the previous genera�on, incorpora�ng
an aluminium dust cap on top of a paper cone to form a
rigid, lightweight assembly. To achieve higher system
dynamics and headroom, the LF driver counts have been
upgraded across all 3-way models. The Q11 Meta, and
the Q7 and Q6 Meta use 3 and 2 6.5” LF drivers,
respec�vely.

Compared to the previous genera�on, the new LF
drivers feature the following improvements:

1. Redesigned motor system with higher efficiency and
maximum voice coil displacement.

2. New so� parts design with a deeper profile to
improve diaphragm break-up performance.

The angle of the paper cone, its size, and the radius of
the aluminium dust cap have been redesigned to
improve their structural rigidity whilst minimising their
moving mass. Figure 8 shows the 2pi response of the
new LF driver (8 Ohm version). The drivers have been

designed to have smooth response both in and
considerably out of band. This can be seen in Figure 8,
where the first diaphragm break-up peak is seen at
2.6kHz, which is more than two octaves above the
intended crossover frequency range of 450-500Hz for
this driver. The same bass drivers have been used
throughout, saving for the difference in their voice coil
resistances, allowing all 3-way models to benefit from
the latest improvements.

Figure 9 shows a comparison of the THD performances
of the new and previous flagship systems, Q11Meta and
Q950 in response to 90dB SPL at 1m on-axis,
respec�vely. The significant distor�on reduc�on
achieved with the new system, along with the improved
efficiency and headroom from the increased LF driver
count, translates to a deeper, cleaner and more accurate
response.

Cabinet Design
The visual design of the new cabinets retains the familiar
rec�linear shape with the same range of finishes: sa�n
white, sa�n black, and walnut.

In terms of form factor, the new floorstanders feature
slimmer front baffles that, in addi�on to the reduced
visual footprint, also allow for a wider horizontal
direc�vity that is necessary to create a stable
soundstage across a wider range of listening angles. This
is also one of the reasons whymul�ple smaller LF drivers
have been used in place of one large LF driver on the
Q11 Meta.

Uni-Q Shadow Flare

As the sound generated by the tweeter reaches the
edges of the rec�linear cabinets, it is re-radiated and
sca�ered into the room. This secondary radia�on is
delayed compared to the direct sound, by the amount of
�me it takes sound to reach the edges, resul�ng in a
degree of �me smearing that impairs the clarity of what
the listener hears. In the frequency domain, this
phenomenon manifests itself as response undula�ons
due to the varying degree of summa�on and
cancella�on interac�ons between the direct and
secondary sources, impairing the �mbre of the intended
music signal.

The Uni-Q Shadow Flare is an extension of the midrange
cone’s geometrical profile that smoothly directs the
radia�on from the tweeter away from the cabinet edges.
The redirec�on of the direct sound leaves the edges in
the acous�c “shadow” of tweeter’s forward radia�on. As
illustrated in Figure 11 [5], the Shadow Flare dras�cally
reduces the occurrence and, therefore, the audible
impact of edge diffrac�on resul�ng in enhanced clarity
and smoothness in the sound reaching the listener.

This technology was first developed for the 2014
REFERENCE systems, and subsequently incorporated in

6 7

Figure 7. Q950 (grey) and Q11 Meta (green) midrange in-situ THD ra�o (%) in
response to 90dB SPL (fundamental). Also shown is the 1% THD threshold (red)

Figure 8. 6.5” 8 Ohm LF (Q7 Meta) 2pi infinite baffle response (2.83Vrms at 1m)

Figure 9. Q950 (grey) and Q11 Meta (green) low-frequency in-situ THD ra�o (%) in
response to 90dB SPL (fundamental). Also shown is the 1% THD threshold (red)

Figure 10. Q11 Meta in walnut

Figure 6. Flexible decoupling chassis with spring elements (green) and damping pads
(red). R Series with MAT Uni-Q



This concept of op�mal posi�oning also extends to the
absorp�on material packed inside the enclosures. Due
to their porous nature, they are most effec�ve in regions
of maximum par�cle velocity (and low pressure). This is
shown in Figure 15b.

The new Q floorstanders employ a combina�on of the
three approaches; mode cancella�on, mode suppression
and op�mised a�enua�on; to minimise the occurrence
and audibility of standing wave modes inside the
cabinet. This is shown in Figure 16.

The extent to which a driver excites a par�cular mode
can greatly be reduced by placing the driver at the zero-
pressure posi�on (the pressure node) of that mode. This
is known as mode suppression. For mul�ple LF driver
systems, a similar result can be achieved by placing two
drivers symmetrically around the nodal point such that
the excita�on from one can be completely cancelled by
the other. This is known as mode cancella�on. This is
shown in Figure 15a.

Figure 16. Combined result of op�mal driver and wadding placements used for Q7
Meta

Figure 15a. Standing wave mode manipula�on driver posi�ons in the noted
combina�ons

the 2018 and 2022 R Series systems. This is the first
genera�on of the Q series to feature the use of the
Shadow Flare.

Figure 13 shows the effect of the Shadow Flare on the
response of the tweeter.

Low Frequency Enclosure
Enclosure volume is one of the three key factors
determining the low-frequency performance of a
passive loudspeaker system, the other two being
extension and sensi�vity [6][7]. For a high-sensi�vity,
low extension passive system, the LF enclosure volume
must be large.

Op�mised Cabinet Loading
Large enclosures are suscep�ble to standing wave
modes within the LF passband, where internal
reflec�ons at specific frequencies combine
construc�vely to give rise to a build-up of energy. This
stored energy decays at audibly different rates than
nearby frequencies, resul�ng in certain notes ringing
beyond their intended dura�ons or being significantly
louder than other notes. Depending on the posi�on of
the LF driver in the cabinet, mul�ple standing wave
modes can be excited simultaneously, which colour the
sound either by influencing the mo�on of the driver’s
diaphragm, output of the ports or excessive vibra�ons
leaking into the acous�c environment via the cabinet
walls.

One mi�ga�on measure is to push the problem mode
frequencies out of the passband of the radia�ng drivers.
This can be achieved by breaking down the cabinet into
mul�ple smaller sec�ons, and thus reducing the
wavelength of the standing wave pa�ens and increasing
their frequencies. However, the added complexity and
expense of such a modular construc�on can be
prohibi�ve for an entry-level system.

Consequently, the most effec�ve solu�on relies on
avoiding the excita�on of the standing wave modes in
the first place.

Standing wave modes
The lowest order and therefore the most problema�c
modes occur along the longest singular dimension of the
cabinet, usually the height dimension of a floorstander.
The pressure distribu�on of a standing wave mode
generates sta�onary pa�erns of high- and low-pressure
regions, as shown in Figure 14. The same is also true for
velocity.
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Figure 11. Diagramma�c representa�on of the tweeter in a flat baffle (top) and in
the Uni-Q arrangement with a Shadow Flare (bo�om). Direct sound is in blue, and

secondary, diffracted sound (red and orange)

Figure 12. Uni-Q with Shadow Flare as seen on Q11 Meta

Figure 13. Tweeter response with (green) and without (grey) the Uni-Q Shadow Flare

Figure 14. Standing wave pressure (middle) and velocity (right) mode shapes using
Q7 Meta as example

Figure 15b. Standing wave mode manipula�on wadding placement in the noted
combina�ons



Thus, the increased LF driver count for the Q6, Q7 and
Q11 Meta, not only support their LF performance
targets but also enable meaningful improvements in
their cabinet loading condi�ons to improve the overall
bass response of the systems.

Bass Reflex Ports
For a passive system, reflex loading, via a port or ABR, is
extremely useful as it helps boost LF efficiency for a
given driver size and box volume. This augmenta�on of
the bass output comes at a further advantage of reduced
driver movement over the opera�ng range of the reflex
mechanism, resul�ng in lower driver and system
distor�on.

The previous Q series used Auxiliary Bass Radiators
(ABRs) as the mechanism of reflex loading. ABRs form a
resonant systemwhere, upon excita�on, the mass of the
moving assembly oscillates against the spring
compliance of the enclosed volume of air. The resonance
frequency of this coupled system is tuned to achieve the
target low frequency alignment of the system.

A port works in an equivalent way, where the mass is
provided by the volume of air trapped inside the port
tube and the flares at either ends. Despite their similar
opera�on, ports offer two key advantages in the form of
op�mal placement of port ends both inside and outside
the enclosures as well as adjustment of their output via
the use of port bungs.

Much like the concept of op�mal driver placements,
ABRs and ports are also suscep�ble to coupling with the
internal enclosure standing wave modes. While the
placement ofABRs on the front baffles may be restricted
by visual design considera�ons, the rear-firing ports on
the new Q series systems take advantage of op�mal
posi�oning to minimise coupling with internal standing
waves over the en�re LF passband. This follows the
cabinet design approach successfully demonstrated in
THE REFERENCE and R Series floorstanders.
Furthermore, the supplied port bungs enable users to
par�ally or completely block the ports’ output to suit
their setup requirements and preferences. The
adjustable tunings are shown in Figure 17.

Op�mising Port FlowVelocity
One poten�al limita�on of ports is their suscep�bility to
turbulence at high playback levels. Turbulence arises as
the air trapped inside the port exits into open air or the
cabinet's interior via rapid expansion under high velocity.

Detrimental artefacts such as distor�on, dynamic range
compression and chuffing noises all increase dras�cally
following the onset of turbulence.

The new Q series addresses this limita�on by focusing
on two key areas: minimising flow velocity by using a
large 64mm port and incorpora�ng an op�mally flared
profile at both ends, to enable gradual airflow expansion
at the exits.

Together, these measures significantly reduce the
likelihood of turbulence, even at elevated playback
levels, ensuring cleaner and more accurate bass
performance.

The perceptual benefit of these measures is a well-
extended, well-controlled bass response, free of
resonant artefacts.

Crossover Network
The primary func�on of the crossover network is
intui�vely simple, which is to split the incoming signal
into band-limited sec�ons appropriate for the individual
driver sec�ons’ opera�on. However, in prac�ce, the
crossover network is one of the most consequen�al
aspects of the system design that directly determines
the sound output that a listener hears in a room.

The quali�es of a well-designed crossover network are:

1. The core func�on, which is to split the signal into
sec�ons that each driver sec�on can op�mally
handle without exceeding its opera�on limits, both in
and reasonably out-of-band.

2. The first quality parameter, which is to ensure that
the signal is split in such a way that the sum of the
individual parts in the far-field is smooth not only on-
axis but also off-axis.

3. Finally, the second quality parameter, the design of
the crossover network must ensure that a neutral
�mbre is maintained whilst addressing the previous
two points.

Following the findings from the development of BLADE,
REFERENCE and R Series with MAT, priority was
assigned to achieving a smooth acous�c power average
and ver�cal and horizontal response averages for
op�mal in-room performance. The ra�onale for this lies
in understanding the physical acous�c environment in
which the speakers will be used.

Acous�c Environment
Considera�ons
In a typical room, the sound reaching the listeners is a
combina�on of the direct sound (travelling from the
source loudspeaker straight to the listeners) and the
reflected sound (reaching the listeners via many
reflec�ons from the room boundaries and other objects).
In rela�ve terms, sound energy radiated directly on-axis

only accounts for a small por�on of the total sound
energy reaching the listeners. The rest is accounted by
the off-axis energy radiated in all direc�ons beyond the
on-axis direc�on alone. A listener’s ability to ‘hear
through’ rooms and use the reflec�ons to perceive
three-dimensional phantom sound objects across the
projected soundstage relies greatly on the similari�es
between the direct sound and its reflec�ons [8].

Op�mising the off-axis performance
One of the key technical benefits of the Uni-Q driver
array is its matched direc�vity. As the listener moves off-
axis, the tweeter response drops at approximately the
same rate as the midrange driver, improving the
uniformity of the tonal balance over a larger listening
area as well as the stability of the virtual objects in sound
stage.

The selec�on of the crossover points and the passband
levels of the individual driver sec�ons are thus driven by
the goal of maintaining this smooth and consistent
direc�vity across the en�re audible frequency spectrum.
Also contribu�ng to the direc�vity characteris�cs of the
loudspeakers are other factors such as edge diffrac�on,
driver spacing at low frequencies, moun�ng condi�ons,
and radia�ng dimensions of the individual drivers. The
challenge is to strategically balance these factors to
achieve a smooth and constant slope in the acous�c
power response, along with smooth and balanced
ver�cal and horizontal response averages. Figure 19
shows the realisa�on of these targets on the Q7 Meta.

The slight downward �lt in the on-axis response is
a�ributable to the inverse rela�onship between the
radiator size and its direc�vity, which is the frequency
threshold above which its radia�on pa�ern starts to
narrow. As the tweeter (0.75”) is much smaller and,
therefore, less direc�onal than the LF drivers (6.5”),
maintaining the direc�vity and power response
smoothness requires the tweeter’s passband level to be
shelved on-axis.

Figure 20 shows a comparison of the power response of
the Q7 Meta against the R7 Meta, highligh�ng the
consistency in the tuning targets for the two speaker
ranges.

Topology and component selec�on
The new 3-way designs employ all second order
electrical filters. These do not follow any par�cular type
and are instead designed with careful considera�on of
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Figure 17. Adjustable port tunings for the Q7 Meta using the supplied two-part
bung

Figure 18. Computa�onal Fluid Dynamics (CFD) model showing the effects of a
straight tube (le�) and one with op�mised flared profiles at either end (right) on the

turbulence behaviour,



the drivers’ natural roll-offs, their summed behaviour as
well as extensive listening tests.

By combining driver development with crossover design,
the minimum impedance requirements are balanced
between the crossover components and the voice coil
resistances, elimina�ng the need for a conjugate
network. This simplified approach reduces the number
of components in the signal path, preserving signal

integrity while allowing for the use of higher-quality
components without a significant cost penalty.

The improved choice of components features low-loss
film capacitors and air-core inductors in the tweeter
path and higher performance laminated inductors over
powder-core inductors for the MF and the LF paths.

Measurement Methodology
To design high-quality crossovers, it is necessary to first
capture high-quality anechoic measurements of the
drivers in -situ. Figure 21 shows an illustra�on of KEF’s
anechoic chamber microphone array. This array features
13 microphones arranged on an equidistant arc.

The speaker to be measured is mounted at the focal
point of the arc and a sequence is ini�ated that captures
the response of the individual driver sec�ons at the 13
ver�cal posi�ons over a horizontal rota�on of 180
degrees. For a 3-way system with three driver sec�ons,
this amounts to over 1400 individual measurements.
The ‘sphere’ of measured data is then post-processed to
generate a collec�on of acous�c metrics that inform the
design of the crossover network. This process is itera�ve
with extensive listening stages in between to track the
evolu�on of objec�ve improvements against subjec�ve
impressions.

In conclusion, the outcome of this crossover design
strategy is a range of well-designed, well-engineered
loudspeakers. They follow the footsteps of KEF’s higher
end HiFi products, in delivering a strong stereo image
over a wide listening area, the realism of which is
enhanced by the even tonal balance of the reflected
energy in the listening room.

Summary
Nine itera�ons later, the Q series with MAT further
strengthens the already impressive price-to-
performance ra�o of KEF’s entry-level Hi-Fi range.
Using cri�cal engineering, proprietary technologies, and
sophis�cated in-house measurement and simula�on
tools, the new genera�on of Q products deliver a
significant upgrade in both performance and fidelity,
making them ideal candidates for any 2-channel or
mul�channel system. Addi�onally, the consistent
voicing approach affords users great flexibility in
combining loudspeaker products from different ranges
to create versa�le mul�channel systems that are best
suited to their individual tastes, requirements, and
budgets.

This white paper serves to share ra�onale behind the
engineering decisions made in the development of the
new Q Series, offering readers an insight into the
product development prac�ces at KEF R&D. For further
details on addi�onal features and innova�ons, readers
are encouraged to explore the related KEFwhite papers.
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Figure 19. Q7 Meta on-axis response and acous�c power average (top), and
horizontal and ver�cal response averages across the frontal hemisphere (bo�om)

Figure 20. Q7 Meta and R7 Meta acous�c power averages Figure 21. KEF’s anechoic chamber microphone array used for the development of Q
Series with MAT

References
[1] ʻThe Reference (White Paper).’ KEF R&D,

2014. [Online]

Available: h�ps://assets.kef.com/pdf_doc/REF/
REF-White-Paper-201219-LR.pdf

[2] ʻKEF R Series with MAT (White Paper).’ KEF
R&D 2023. [Online]

Available: https://assets.kef.com/product-
support/r-series-meta/
KEF_R_Series_with_MAT_WhitePaper_v2.pd
f

[3] ʻKEF LS50 Meta, LS50 Wireless II (White
Paper).’ KEF R&D 2020. [Online]

Available: h�ps://assets.kef.com/documents/
ls50/20-KEF-LS50-Collec�on-WhitePapers.pdf

[4] S. Degraeve and J. Oclee-Brown, ‘Metamaterial
Absorber for Loudspeaker Enclosures’, 148th

Audio Eng. Soc. Conven�on 2020 [Online]

Available: https://aes2.org/publications/
elibrary-page/?id=20758

[5] ‘KEF R Series (White Paper).’ KEF R&D, 2018.
[Online]

Available: h�ps://assets.kef.com/documents/
rseries/rseries2018-white-paper.pdf

[6] R. Small, ‘Closed-Box Loudspeaker Systems -
Part One: Analysis’, JAES Volume 20 Issue 10
pp.798-808 Dec. 1972.

Available: h�p://www.aes.org/e-lib/
browse.cfm?elib=2022

[7] ‘KEF KC62 (White Paper).’ KEF R&D, 2021.
[Online]

Available: h�ps://assets.kef.com/documents/
kc62/21-KEF-KC62-UniCore-Sub-
WhitePaper.pdf

[8] Toole, Floyd ‘The Measurement and Calibra�on
of Sound Reproducing Systems.’ AES e-library
2015.

Available: h�ps://secure.aes.org/forum/pubs/
journal/?ID=524

https://assets.kef.com/pdf_doc/REF/REF-White-Paper-201219-LR.pdf
https://assets.kef.com/documents/ls50/20-KEF-LS50-Collection-WhitePapers.pdf
https://aes2.org/publications/elibrary-page/?id=20758
https://assets.kef.com/documents/rseries/rseries2018-white-paper.pdf
http://www.aes.org/e-lib/browse.cfm?elib=2022
https://assets.kef.com/documents/kc62/21-KEF-KC62-UniCore-Sub-WhitePaper.pdf
https://secure.aes.org/forum/pubs/journal/?ID=524
https://assets.kef.com/product-support/r-series-meta/KEF_R_Series_with_MAT_WhitePaper_v2.pdf


QSerieswithMAT��

Model Informa�on, Specifica�ons and
Measurements
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Q11Meta

Three-way Floorstanding Loudspeaker

Technical Specifica�ons

System Three-way bass reflex

Drive units

Uni-Q Driver Array:

HF: 19 mm (0.75 in.) vented
aluminium dome with MAT
MF: 100 mm (4 in.)
aluminium cone

Bass Drivers:

LF: 3 x 165mm (6.5 in.)
aluminium cone

Frequency range free-field
(-6dB) 37Hz - 20kHz
Typical in-room bass
response (-6dB) 26Hz
Frequency response
(±3dB) 44Hz - 20kHz

Crossover frequencies 480Hz, 2.7kHz
Recommended amplifier
power 15-225W

Sensi�vity (2.83V/1m) 89dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 29Hz and above
<1% 31Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

113dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 22.5kg (49.6 lbs)
Dimensions with plinth
(H x W x D)

1112 x 317 x 380 mm
(43.8 x 12.5 x 15 in.)

Q11 Meta Spinorama

Q11 Meta direc�vity contours - horizontal (top) and ver�cal (middle) - and
impedance (bo�om)
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Q7Meta

Three-way Floorstanding Loudspeaker

Technical Specifica�ons

Q Concerto Meta

Three-way Bookshelf Loudspeaker

System Three-way bass reflex

Drive units

Uni-Q Driver Array:

HF: 19 mm (0.75 in.) vented
aluminium dome with MAT
MF: 100 mm (4 in.)
aluminium cone

Bass Drivers:

LF: 2 x 165mm (6.5 in.)
aluminium cone

Frequency range free-field
(-6dB) 39Hz - 20kHz
Typical in-room bass
response (-6dB) 28Hz
Frequency response
(±3dB) 46Hz - 20kHz

Crossover frequencies 440Hz, 2.3kHz
Recommended amplifier
power 15-200W

Sensi�vity (2.83V/1m) 87dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 35Hz and above
<1% 38Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

110dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 18.4kg (40.6 lbs)
Dimensions with plinth
(H x W x D)

1001 x 317 x 315 mm
(39.4 x 12.5 x 12.4 in.)

Technical Specifica�ons

System Three-way bass reflex

Drive units

Uni-Q Driver Array:

HF: 19 mm (0.75 in.) vented
aluminium dome with MAT
MF: 100 mm (4 in.)
aluminium cone

Bass Drivers:

LF: 165mm (6.5 in.)
aluminium cone

Frequency range free-field
(-6dB) 40Hz - 20kHz
Typical in-room bass
response (-6dB) 36Hz
Frequency response
(±3dB) 48Hz - 20kHz

Crossover frequencies 430Hz, 2.9kHz
Recommended amplifier
power 15-180W

Sensi�vity (2.83V/1m) 85dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 37Hz and above
<1% 91Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

108dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 9.5kg (20.9 lbs)
Dimensions with terminal
(H x W x D)

415 x 210 x 315 mm
(16.3 x 8.3 x 12.4 in.)
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Q Concerto Meta Spinorama

Q Concerto Meta direc�vity contours - horizontal (top) and ver�cal
(middle) - and impedance (bo�om)

Q7 Meta Spinorama

Q7 Meta direc�vity contours - horizontal (top) and ver�cal (middle) - and
impedance (bo�om)
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Q4Meta

Two-way On-Wall Loudspeaker

Q3Meta

Two-way Bookshelf Loudspeaker

Technical Specifica�ons

System Two-way bass reflex

Drive units

Uni-Q Driver Array:

HF: 25 mm (1 in.) vented
aluminium dome with MAT
LF/MF: 130 mm (5.25 in.)
aluminium cone

Frequency range free-field
(-6dB) 52Hz - 20kHz
Typical in-room bass
response (-6dB) 44Hz
Frequency response
(±3dB) 65Hz - 20kHz

Crossover frequencies 1.8kHz
Recommended amplifier
power 10-150W

Sensi�vity (2.83V/1m) 86dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 145Hz and above
<1% 170Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

108dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 5.7kg (12.6 lbs)
Dimensions with terminal
(H x W x D)

400 x 250 x 142 mm
(15.7 x 9.8 x 5.6 in.)

Technical Specifica�ons

System Two-way bass reflex

Drive units

Uni-Q Driver Array:

HF: 25 mm (1 in.) vented
aluminium dome with MAT
LF/MF: 160 mm (6.5 in.)
aluminium cone

Frequency range free-field
(-6dB) 42Hz - 20kHz
Typical in-room bass
response (-6dB) 39Hz
Frequency response
(±3dB) 49Hz - 20kHz

Crossover frequencies 2.0kHz
Recommended amplifier
power 15-150W

Sensi�vity (2.83V/1m) 87dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 110Hz and above
<1% 135Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

109dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 8.2kg (18.1 lbs)
Dimensions with terminal
(H x W x D)

357 x 210 x 305 mm
(14.1 x 8.3 x 12.0 in.)

Q3 Meta Spinorama

Q3 Meta direc�vity contours - horizontal (top) and ver�cal (middle) - and
impedance (bo�om)

Q4 Meta Spinorama

Q4 Meta direc�vity contours - horizontal (top) and ver�cal (middle) - and
impedance (bo�om)
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System Three-way closed box

Drive units

Uni-Q Driver Array:

HF: 19 mm (0.75 in.) vented
aluminium dome with MAT
MF: 100 mm (4 in.)
aluminium cone

Bass Drivers:

LF: 2 x 130mm (5.25 in.)
aluminium cone

Frequency range free-field
(-6dB) 52Hz - 20kHz
Typical in-room bass
response (-6dB) 36Hz
Frequency response
(±3dB) 63Hz - 20kHz

Crossover frequencies 560Hz, 2.7kHz
Recommended amplifier
power 15-200W

Sensi�vity (2.83V/1m) 87dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 20Hz and above
<1% 68Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

109dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 14.1kg (31.1 lbs)
Dimensions with terminal
(H x W x D)

210 x 609 x 303 mm
(8.3 x 24.8 x 11.9 in.)

Q1Meta

Two-way Bookshelf Loudspeaker

Q6Meta

Three-way LCR Loudspeaker

Technical Specifica�ons

System Two-way bass reflex

Drive units

Uni-Q Driver Array:

HF: 25 mm (1 in.) vented
aluminium dome with MAT
LF/MF: 130 mm (5.25 in.)
aluminium cone

Frequency range free-field
(-6dB) 47Hz - 20kHz
Typical in-room bass
response (-6dB) 42Hz
Frequency response
(±3dB) 51Hz - 20kHz

Crossover frequencies 2.1kHz
Recommended amplifier
power 10-150W

Sensi�vity (2.83V/1m) 86dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 140Hz and above
<1% 170Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

108dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 6.1kg (13.4 lbs)
Dimensions with terminal
(H x W x D)

302 x 180 x 277 mm
(11.9 x 7.1 x 10.9 in.)

Q1 Meta Spinorama

Q1 Meta direc�vity contours - horizontal (top) and ver�cal (middle) - and
impedance (bo�om)
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Q6 Meta direc�vity contours - horizontal (top) and ver�cal (middle) - and
impedance (bo�om)

Q6 Meta Spinorama



Q8Meta

Two-way surround/Dolby Atmos
Loudspeaker

Technical Specifica�ons

Q6 Meta impedance

22

System Three-way closed box

Drive units

Uni-Q Driver Array:

HF: 25 mm (1 in.) vented
aluminium dome with MAT
LF/MF: 130 mm (5.25 in.)
aluminium cone

Frequency range free-field
(-6dB) 96Hz - 20kHz
Typical in-room bass
response (-6dB) 90Hz
Frequency response
(±3dB) 105Hz - 20kHz

Crossover frequencies 2.7kHz
Recommended amplifier
power 1-150W

Sensi�vity (2.83V/1m) 86dB
Harmonic distor�on
2nd & 3rd harmonics (90dB, 1m)

<2% 145Hz and above
<1% 170Hz - 20kHz

Maximum output
(Peak sound pressure level at
1m with pink noise)

109dB

Impedance 4 Ω (min. 3.2 Ω)

Weight 4.5kg (9.9 lbs)
Dimensions with terminal
(H x W x D)

176 x 180 x 259 mm
(6.9 x 7.1 x 10.2 in.)




