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Healthcare service providers are increasingly facing rising costs and shrinking
budgets. At the same time, demand for flawless healthcare has intensified. These two
factors make the efficient use of medical devices crucial to success in clinical practice.
Siemens has the ideal answer to these challenges: SOMATOM Perspective, a CT scanner
applicable for all clinical fields that delivers economical benefits without compromising
on patient care.
Equipped with innovative Siemens technology, such as the raw-data based iterative
reconstruction SAFIRE*, SOMATOM Perspective enables safer diagnosis by reducing
radiation dose or improving image quality.
SOMATOM Perspective also improves cost efficiency. The unique eCockpit extends
the scanner’s lifespan by preventing unnecessary wear and tear, and reduces overhead
costs by minimizing energy consumption. Plus, SOMATOM Perspective is available in
four upgradable configurations, giving healthcare facilities the possibility to tailor the
investment to their needs and to grow accordingly.
In short, SOMATOM Perspective helps to enhance patient care and improve financial
performance – opening new opportunities for hospitals and clinics.

*In clinical practice, the use of SAFIRE may reduce CT patient dose depending on the clinical task, patient size, anatomical
location, and clinical practice. A consultation with a radiologist and a physicist should be made to determine the appropriate
dose to obtain diagnostic image quality for the particular clinical task. The following test method was used to determine
a 54 to 60% dose reduction when using the SAFIRE reconstruction software. Noise, CT numbers, homogeneity, low-contrast
resolution and high contrast resolution were assessed in a Gammex 438 phantom. Low dose data reconstructed with SAFIRE
showed the same image quality compared to full dose data based on this test. Data on file.
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Without SAFIRE

With SAFIRE

SAFIRE uses raw-data based iterative
reconstruction cycles that reduces
image noise without noticeable loss
of sharpness.

SAFIRE
Dedication to the Right Dose
The raw data-based iterative reconstruc
tion method SAFIRE (Sinogram Affirmed
Iterative Reconstruction) enables a
radiation dose reduction of up to 60%
or improved image quality in regards to
contrast, sharpness, and noise.* After
initial reconstruction with weighted
filtered back projection (WFBP), a series
of iterative reconstruction loops are
performed.

This optimization process makes even
better use of the diagnostic information
contained in the raw data. Using multiple
iterations, geometrical imperfections
are corrected and image noise is
reduced incrementally. SAFIRE is easily
incorporated into daily routine thanks to
an excellent reconstruction speed of up
to 15 images per second.

* In clinical practice, the use of SAFIRE may
reduce CT patient dose depending on
the clinical task, patient size, anatomical
location, and clinical practice. A consulta
tion with a radiologist and a physicist
should be made to determine the appro
priate dose to obtain diagnostic image
quality for the particular clinical task.
The following test method was used to
determine a 54 to 60% dose reduction
when using the SAFIRE reconstruction
software. Noise, CT numbers, homoge
neity, low-contrast resolution and high
contrast resolution were assessed in a
Gammex 438 phantom. Low dose data
reconstructed with SAFIRE showed the
same image quality compared to full
dose data based on this test. Data on file.

WFBP

iTRIM

Reconstructions using a cardiac
WFBP (left) and the iTRIM algorithm
(right). The results using iTRIM
show significantly reduced motion
artifacts compared to the regular
reconstruction using WFBP.

iTRIM
Powerful cardio package
For the complex procedures of cardiac
imaging, SOMATOM Perspective offers
a variety of solutions. For example
iTRIM (Iterative Temporal Resolution
Improvement Method): In regions that
exhibit motion, the iTRIM image is used
as the final image, whereas in static
regions the WFBP image is used. While
iTRIM maintains the same noise level and
overall image quality, the reduction in
motion artifacts is clearly visible and was
also objectively validated in a clinical
study.*

The temporal resolution of the iTRIM
reconstruction technique may enhance
the temporal resolution by 20%. On
SOMATOM Perspective, iTRIM can obtain
a temporal resolution as low as 195 ms.
In addition, there is the FAST Cardio
Wizard, which provides step-by-step
guidance towards higher reliability and
reproducibility. The most suited arterial
phases are automatically identified by
ECG Check and Cardio BestPhase.

* Apfaltrer P, Schoendube H, Schoepf UJ, et
al. Enhanced temporal resolution at cardiac
CT with a novel CT image reconstruction
algorithm: Initial patient experience. Eur J
Radiol. 2012 Nov 5. pii: S0720-048X(12)
00484-6.
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IVR
Designed for outstanding diagnostic
details
SOMATOM Perspective allows to signifi
cantly increase spatial resolution by using
Interleaved Volume Reconstruction (IVR).
The goal of IVR is to use the measured
data as efficiently as possible

by reconstructing 128 overlapping slices
from the acquired 64-row data for all
scans independent of pitch. This results
in much better defined images with
more details, especially compared to
conventional CT scanners.

This clinical example, a fracture
located in the lumbar spine (L2),
clearly shows the improvement
of spatial resolution when
comparing the conventional
mode to the 64-row/64-slice and
64-row/128-slice mode.

Efficiency

eMode

Image
quality

Dose

eMode
Well-balanced scanner usage
depends on an optimum correlation
between dose, efficiency, and
image quality.

eMode
SOMATOM Perspective comes with an
eMode function which allows users to
operate the scanner in the most patientfriendly and efficient way at a single
click. After preparing a scan protocol,
eMode will analyze the scan in real time
and the system will be instantly finetuned to provide the exact scan needed:
optimizing image quality and dose.
At the same time, the adjustment
moderates the impact on all moveable
parts of the CT scanner and helps to
reduce wear and tear. Users can leverage
the efficiency potential of their scanners
and significantly profit from it at the

* Individual service benefit availability is
same time. The system will be analyzed
subject to country-specific offerings.
every 12 months in order to determine
Please talk to your local Siemens contact.
eMode usage. If eMode is used for
** Data on file
at least 80% of the scans and a service
contract is signed at the time of
purchase, Siemens has implemented
dedicated benefits for customers in
multiple countries already.* The average
eMode usage** is 93% across all installed
SOMATOM Perspective systems. This
makes eMode a standard setting for
many users on a wide range of scan
areas and patient demographics. Images
acquired with eMode are clearly marked
with an eMode sign in this brochure.

Cardiology

collimation:
64 x 0.6 mm
scan time:
4s
scan length:
113 mm
rotation time:
0.48 s
tube settings:
130 kV, 149 eff. mAs
heart rate:
59 bpm
CTDIvol:
16.54 mGy
DLP:
285.53 mGy cm
effective dose:
4 mSv

Cardiac CT –
ECG gated spiral scan
VRT and curved MPR
images show an LAD
soft plaque with
insignificant narrowing
of the LAD.

Courtesy of PUMC Hospital, Bejing, P.R. China

Cardiology

collimation:
64 x 0.6 mm
scan time:
6s
scan length:
137 mm
rotation time:
0.48 s
tube settings:
130 kV, 136 eff. mAs
heart rate:
55 bpm
CTDIvol:
15.16 mGy
DLP:
297.36 mGy cm
effective dose:
4.16 mSv

Cardiac CT –
ECG gated spiral scan
VRT and curved MPR
images show a
stenosis in the mid-Cx.

Courtesy of SAMS Hospital, Lisboa, Portugal

Cardiology

collimation:
64 x 0.6 mm
scan time:
4s
scan length:
117 mm
rotation time:
0.48 s
tube settings:
130 kV, 298 eff. mAs
heart rate:
51 bpm
CTDIvol:
33.07 mGy
DLP:
584.29 mGy cm
effective dose:
8.18 mSv

Cardiac CT –
ECG gated spiral scan
VRT and curved MPR
images show calcified
plaques and a patent
stent in the LAD.

Courtesy of Marujama Kinen Hospital, Saitama, Japan

Cardiology

collimation:
64 x 0.6 mm
scan time:
6s
scan length:
135 mm
rotation time:
0.48 s
tube settings:
130 kV, 143 eff. mAs
heart rate:
52 bpm
CTDIvol:
15.94 mGy
DLP:
310.41 mGy cm
effective dose:
4.35 mSv

Cardiac CT –
ECG gated spiral scan
VRT and curved MPR
images show multiple
calcified plaques in
RCA, LM, LAD and Cx.

Courtesy of SAMS Hospital, Lisboa, Portugal

Cardiology

collimation:
64 x 0.6 mm
scan time:
6s
scan length:
141 mm
rotation time:
0.48 s
tube settings:
130 kV, 115 eff. mAs
heart rate:
54 bpm
CTDIvol:
12.80 mGy
DLP:
256.77 mGy cm
effective dose:
3.59 mSv

Cardiac CT –
ECG gated spiral scan
VRT and curved MPR
images show a patent
stent in the mid LAD.

Courtesy of SAMS Hospital, Lisboa, Portugal

Cardiology

collimation:
64 x 0.6 mm
scan time:
6s
scan length:
105 mm
rotation time:
0.48 s
tube settings:
130 kV, 213 eff. mAs
heart rate:
52 bpm
CTDIvol:
23.43 mGy
DLP:
377.49 mGy cm
effective dose:
5.28 mSv

Cardiac CT –
ECG gated spiral scan
A VRT image depicts a
subtotal LAD stenosis
with calcified plaques.

Courtesy of PUMC Hospital, Beijing, P. R. China

Cardiology

collimation:
64 x 0.6 mm
scan time:
9.7 s
scan length:
213 mm
rotation time:
0.48 s
tube settings:
130 kV, 158 eff. mAs
heart rate:
56 bpm
CTDIvol:
17.52 mGy
DLP:
477.72 mGy cm
effective dose:
6.69 mSv

Cardiac CT –
ECG gated spiral scan
VRT and curved MPR
images show an overview
of both LIMA and SVG
grafts, which are both
patent. LIMA is grafted to
the distal LAD, and SVG
to the Cx. A mild stenosis
is seen as the SVG was
laid over the pulmonary
artery.

Courtesy of SAMS Hospital, Lisboa, Portugal

Cardiology

collimation:
64 x 0.6 mm
scan time:
12 s
scan length:
248 mm
rotation time:
0.48 s
tube settings:
110 kV, 238 eff. mAs
heart rate:
50 bpm
CTDIvol:
17.70 mGy
DLP:
544.50 mGy cm
effective dose:
7.62 mSv

Cardiac CT –
ECG gated spiral scan
VRT and curved MPR
images reveal severely
calcified and stenosed
RCA and LAD. LIMA graft
remains intact at its origin
off the subclavian artery
and is anastomosed to
both RCA and LAD. Both
grafts are patent.

Courtesy of SAMS Hospital, Lisboa, Portugal

Vascular

collimation:
64 x 0.6 mm
scan time:
8s
scan length:
590 mm
rotation time:
0.6 s
tube settings:
110 kV, 94 eff. mAs
CTDIvol:
6.97 mGy
DLP:
494.58 mGy cm
effective dose:
7.42 mSv

Vascular CTA –
abdominal contrast scan
VRT, MIP and MPR
images demonstrate an
extensively calcified aorta
and both iliac arteries.
Two stents, one in each
iliac artery, are patent.
A stenosis, above the
upper end of the stent in
the left iliac artery, is
also seen.

Courtesy of Seno Hospital, Hiroshima, Japan

Vascular

collimation:
64 x 0.6 mm
scan time:
33 s
scan length:
1,174 mm
rotation time:
0.6 s
tube settings:
110 kV, 150 eff. mAs
CTDIvol:
11.12 mGy
DLP:
1,393.08 mGy cm
effective dose:
7.71 mSv

Vascular CTA –
runoff CT Angiography
VRT and MIP images
present a heavily calcified
aorta and its branches in
great detail.

Courtesy of Radiology of Stauferklinikum, Mutlangen, Germany

Vascular

collimation:
64 x 0.6 mm
scan time:
7s
scan length:
404 mm
rotation time:
0.6 s
tube settings:
110 kV, 82 eff. mAs
CTDIvol:
6.1 mGy
DLP:
342.58 mGy cm
effective dose:
5.14 mSv

Vascular CTA –
abdominal contrast scan
of an obese patient
VRT and MIP images
reveal an infrarenal aortic
aneurysm and extensive
calcified plaques in the
abdominal aorta and
bilateral iliac arteries.

Courtesy of Institut Sainte Marie, Osny, France

Vascular

collimation:
32 x 0.6 mm
scan time:
14 s
scan length:
372 mm
rotation time:
0.6 s
tube settings:
130 kV, 63 eff. mAs
CTDIvol:
7.72 mGy
DLP (mGy cm):
307.26
effective dose:
4.60 mSv

Vascular CTA –
abdominal contrast scan
MPR and VRT images
show a left nephrectomy.

Courtesy of Zentrum für Radiologische Diagnostik, Ludwigshafen, Germany

Acute Care

collimation:
64 x 0.6 mm
scan time:
4s
scan length:
305 mm
rotation time:
0.6 s
tube settings:
110 kV, 75 eff. mAs
CTDIvol:
5.59 mGy
DLP:
241.46 mGy cm
effective dose:
3.38 mSv

Acute Care CT –
pulmonary contrast
spiral scan
Axial, MPR and VRT
images reveal subsegmental pulmonary
embolisms.

Courtesy of Diagnosezentrum Favoriten, Vienna, Austria

Acute Care

collimation:
64 x 0.6 mm
scan time:
5s
scan length:
132 mm
rotation time:
1.0 s
tube settings:
110 kV, 110 eff. mAs
CTDIvol:
8.16 mGy
DLP:
176.93 mGy cm
effective dose:
0.14 mSv

Acute Care CT –
foot HR spiral scan
Axial and MPR images
demonstrate a calcaneal
fracture along with great
bone structure detail
using IVR.

Courtesy of Institut Sainte Marie, Osny, France

Routine

collimation:
64 x 0.6 mm
scan time:
3s
scan length:
270 mm
rotation time:
0.6 s
tube settings:
130 kV, 27 eff. mAs
CTDIvol:
3.0 mGy
DLP:
118.54 mGy cm
effective dose:
1.78 mSv

Routine CT –
pulmonary HR scan
VRT, MPR and MinIP
images demonstrate a
bronchiectasis of the
left lower lobe.

Courtesy of Rui Jin Hospital, Shanghai, P.R. China

Routine

collimation:
64 x 0.6 mm
scan time:
8s
scan length:
406 mm
rotation time:
0.6 s
tube settings:
110 kV, 36 eff. mAs
CTDIvol:
2.66 mGy
DLP:
132.09 mGy cm
effective dose:
1.85 mSv

Routine CT –
pulmonary HR scan
Axial, MPR and VRT
images show multiple
pleural calcifications
suggesting asbestosis.

Courtesy of Institut Sainte Marie, Osny, France

Routine

collimation:
64 x 0.6 mm
scan time:
8s
scan length:
317 mm
rotation time:
0.6 s
tube settings:
130 kV, 130 eff. mAs
CTDIvol:
14.32 mGy
DLP:
570.39 mGy cm
effective dose:
8.55 mSv

Routine CT –
abdominal contrast scan
Axial and MPR images
show polycystic liver and
kidney disease.

Courtesy of Rui Jin Hospital, Shanghai, P.R. China

Routine

collimation:
32 x 1.2 mm
scan time:
7s
scan length:
arterial: 160 mm
venous: 220 mm
rotation time:
0.6 s
tube settings:
arterial:
130 kV, 73 eff. mAs
venous:
130 kV, 71 eff. mAs
CTDIvol:
arterial: 8.04 mGy
venous: 7.82 mGy
DLP (mGy cm):
arterial: 195.21
venous: 237.98
effective dose:
arterial: 2.93 mSv
venous: 3.57 mSv

Routine CT –
kidney contrast scan
Axial images, acquired in
both arterial and venous
phases, show small cysts in
both kidney and congestion
of the left kidney of an
unknown source.

Courtesy of Rui Jin Hospital, Shanghai, P.R. China

Routine

collimation:
64 x 0.6 mm
scan time:
7s
scan length:
215 mm
rotation time:
0.6 s
tube settings:
arterial:
130 kV, 76 eff. mAs
portal:
130 kV, 76 eff. mAs
CTDIvol:
arterial: 8.37 mGy
portal: 8.37 mGy
DLP (mGy cm):
arterial: 248.04
portal: 248.88
effective dose:
arterial: 3.72 mSv
portal: 3.73 mSv

Routine CT –
abdominal contrast scan
Axial, MPR and VRT
images show a dilated
common bile duct and
gall bladder caused by a
gallstone.

Courtesy of Rui Jin Hospital, Shanghai, P.R. China

Routine

collimation:
64 x 0.6 mm
scan time:
15 s
scan length:
488 mm
rotation time:
0.6 s
tube settings:
110 kV, 198 eff. mAs
CTDIvol:
14.61 mGy
DLP:
822.65 mGy cm
effective dose:
12.34 mSv

Routine CT –
abdominal contrast scan
of an obese patient
(BMI 42.32, 148 kg)
VRT and MPR images
demonstrate excellent
soft tissue contrast
despite of the obesity.
Calcified plaques in the
abdominal aorta and
bilateral iliac arteries are
also clearly shown.

Courtesy of Institut Sainte Marie, Osny, France

Oncology

collimation:
64 x 0.6 mm
scan time:
4s
scan length:
367 mm
rotation time:
0.6 s
tube settings:
110 kV, 66 eff. mAs
CTDIvol:
4.93 mGy
DLP:
249.74 mGy cm
effective dose:
3.5 mSv

Oncological CT –
pulmonary HR scan
Axial and MPR images
show a solid, irregular
nodule in the right
upper lobe, suggesting
a lung tumor. Fibrosis
and ground glass
opacifications are also
visualized in the
left lung.

Courtesy of Institut Sainte Marie, Osny, France

Oncology

collimation:
64 x 0.6 mm
scan time:
0.92 s
scan length:
60 mm
rotation time:
0.6 s
tube settings:
130 kV, 70 eff. mAs
CTDIvol:
7.87 mGy
DLP:
147.67 mGy cm
effective dose:
2 mSv

Oncological CT –
3D interventions
VRT and axial images
demonstrate inter
ventional procedures,
such as lung nodule
biopsies. In addition
navigation in all three
dimensions is possible.

Courtesy of PUMC Hospital, Beijing, P. R. China

Oncology

collimation:
64 x 0.6 mm
scan time:
6s
scan length:
239 mm
rotation time:
0.6 s
tube settings:
110 kV, 166 eff. mAs
CTDIvol:
12.33 mGy
DLP:
390.46 mGy cm
effective dose:
5.8 mSv

Oncological CT –
abdominal contrast scan
of an obese patient
Axial and MPR images
clearly demonstrate
multiple hepatic lesions,
despite the presence
of ascites. A VRT image
shows the vascular
structures of the
abdominal aorta.

Courtesy of Diagnosezentrum Favoriten, Vienna, Austria

Oncology

collimation:
64 x 0.6 mm
scan time:
5.1 s
scan length:
433 mm
rotation time:
0.6 s
tube settings:
130 kV, 90 eff. mAs
CTDIvol:
5.51 mGy
DLP:
260.22 mGy cm
effective dose:
3.9 mSv

Oncological CT –
abdominal contrast scan
Axial and MPR images
show multiple, irregular,
hypodense lesions with
peripheral enhancement
in the liver suggesting
metastases.

Courtesy of Radiology Department of Israelitisches Krankenhaus, Hamburg, Germany

Oncology

collimation:
64 x 0.6 mm
scan time:
13 s
scan length:
518 mm
rotation time:
0.6 s
tube settings:
arterial:
110 kV, 86 eff. mAs
venous:
130 kV, 74 eff. mAs
CTDIvol:
arterial: 6.36 mGy
venous: 8.15 mGy
DLP (mGy cm):
arterial: 374.27
venous: 491.44
effective dose:
arterial: 5.6 mSv
venous: 7.4 mSv

Oncological CT –
abdominal contrast scan
MPR and VRT images
show the rectal tumor
that caused luminal
narrowing. The perirectal fat tissues are not
infiltrated.

Courtesy of Panshi City Hospital, Jilin, P.R. China

Oncology

collimation:
64 x 0.6 mm
scan time:
arterial: 6 s,
venous: 13 s
scan length:
arterial: 224 mm
venous: 688 mm
rotation time:
0.6 s
tube settings:
arterial:
110 kV, 134 eff. mAs
venous:
130 kV, 56 eff. mAs
CTDIvol:
arterial: 9.91 mGy
venous: 6.19 mGy
DLP (mGy cm):
arterial: 299.52
venous: 484.10
effective dose:
arterial: 4.49 mSv
venous: 6.78 mSv

Oncological CT –
thoracic and abdominal
contrast spiral scan
MPR images reveal multiple
hypodense lesions with
irregular peripheral
enhancement in the liver.
The axial image of the
lungs shows changes of
pulmonary fibrosis in the
left lower lobe.

Courtesy of Diagnosezentrum Favoriten, Vienna, Austria

Neurology

collimation:
32 x 0.6 mm
scan time:
19 s
scan length:
140 mm
rotation time:
1.5 s
tube settings:
130 kV, 250 eff. mAs
CTDIvol:
60.79 mGy
DLP:
961.71 mGy cm
effective dose:
2.02 mSv

Neurological CT –
cerebral non-contrast
spiral scan
Axial images
demonstrate bilateral
infarctions of the
MCA territories with
secondary cortical
hemorrhage.

Courtesy of Radiology Department of Israelitisches Krankenhaus, Hamburg, Germany

Neurology

collimation:
32 x 1.2 mm
scan time:
35 s
scan length:
30 mm
rotation time:
1.0 s
tube settings:
80 kV, 150 eff. mAs
CTDIvol:
392.20 mGy
DLP:
1,506.05 mGy cm

MIP

TTS

CBF

TTD

CBV

MTT

Courtesy of Jinling Hospital, Nanjing, P. R. China

effective dose:
3.16 mSv

Neurological CT –
volume perfusion CT
scan of a patient with
Moyamoya disease
CBF, CBV and MTT
evaluations show normal
results. TTD and TTS are
elevated on both parietaloccipital lobes indicating
a delayed blood supply.

Neurology

collimation:
32 x 0.6 mm
scan time:
19 s
scan length:
160 mm
rotation time:
1.5 s
tube settings:
130 kV, 234 eff. mAs
CTDIvol:
49.37 mGy
DLP:
892.67 mGy cm
effective dose:
1.87 mSv

Neurological CT –
cerebral contrast
spiral scan
Axial images show
an enhanced mass in
the left lobe of the
cerebellum. The mass
expands, distorts, and
compresses the
brainstem and the
fourth ventricle.

Courtesy of Radiology Department of Israelitisches Krankenhaus, Hamburg, Germany

Neurology

collimation:
64 x 0.6 mm
scan time:
21 s
scan length:
93 mm
rotation time:
3.0 s
tube settings:
130 kV, 120 eff. mAs
CTDIvol:
13.20 mGy
DLP:
50.69 mGy cm
effective dose:
0.76 mSv

Neurological CT –
lumbar spine
non-contrast
sequential scan
Axial images show a
circular lumbar disc
prolapse.

Courtesy of Rui Jin Hospital, Shanghai, P. R. China

Pediatric

collimation:
64 x 0.6 mm
scan time:
3s
scan length:
294 mm
rotation time:
0.6 s
tube settings:
80 kV, 33 eff. mAs
CTDIvol:
0.93 mGy
DLP:
40.26 mGy cm
effective dose:
1.93 mSv

Pediatric CT –
abdominal and pelvic
contrast spiral scan
MPR images show an
enhanced lesion in the
pelvis, and the MIP
images demonstrate
the lesion’s feeding
and draining vessels.

Courtesy of Institut Sainte Marie, Osny, France

Pediatric

collimation:
32 x 0.6 mm
scan time:
5s
scan length:
34 mm
rotation time:
1.5 s
tube settings:
130 kV, 79 eff. mAs
CTDIvol:
19.16 mGy
DLP:
390.02 mGy cm
effective dose:
1.25 mSv

Pediatric CT –
temporal bone HR
spiral scan
MPR images present
the normal structures
of the middle and
inner ears in great
detail using IVR.

Courtesy of Institut Sainte Marie, Osny, France
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In the event that upgrades require
FDA approval, Siemens cannot predict
whether or when the FDA will issue
its approval. Therefore, if regulatory
clearance is obtained and is applicable
to this package, it will be made available
according to the terms of this offer.
On account of certain regional limitations
of sales rights and service availability,
we cannot guarantee that all products
included in this brochure are available
through the Siemens sales organization
worldwide. Availability and packaging
may vary by country and is subject to
change without prior notice. Some/All
of the features and products described
herein may not be available in the
United States.

The information in this document
contains general technical descriptions
of specifications and options as well as
standard and optional features which
do not always have to be present in
individual cases.
Siemens reserves the right to modify the
design, packaging, specifications, and
options described herein without prior
notice. Please contact your local Siemens
sales representative for the most current
information.
Note: Any technical data contained in
this document may vary within defined
tolerances. Original images always
lose a certain amount of detail when
reproduced.
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