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What is it ?

• Ultra compact 3.0 T Magnet

• Asymmetric gradient coil

• Dedicated Head RF coil

• Based on MAGNETOM Harmony/Symphony platform 

A Clinical 3T System
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• Magnet Length : 1.25 m

• 600 mm magnet warm bore

• 360 mm gradient coil inner diameter

• 265 mm RF-head coil inner diameter

Some Useful Dimensions
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To this ..

Weight : 4 tones
5G line : 4.5 m (Z) x 3.0 m (R)

From this ..

Weight : 40 tones
5G line : 15 m (Z) x 12 m (R)

Evolution
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Magnet details

• 3.0 T AS magnet
• Weight : 4 tones
• 5G line : 4.5 m(z) x 3.0m (R)
• Length : 1.25 m
• Diameter : 1.75 m
• Homogeneity : 

< 0.2 PPM (22 cm DSV)
• Full 2nd order shim set
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OR92
0.05 mT
0.10 mT
0.15 mT
0.20 mT
0.30 mT
0.50 mT
1  mT
3  mT
20 mT

Magnet Stray Field 

5G line at 4.5 m (z) x 3.0 m (r)
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Gradient Performance
• FOV : 22 cm

• Gmax : > 40 mT/m

• SR   : > 400 T/m/s

fMRI performance :

TE = 30 ms (64 x 64 EPI)
Echo spacing - 300 µs (20 cm FOV)
40 ms/slice

Diffusion (similar for perfusion) :

TE = 61 ms (for b=1000, 128 x 128)
Echo spacing - 490 µs (20 cm FOV)
135 ms / slice

* The MAGNETOM Allegra does not have FDA 510(k) clearance

No physiological
stimulation detected
at up to SR800 !



SIEMENS MAGNETOM Allegra

Slide 8

Standard RF coil

Splitable Tx/Rx
Birdcage

1 channel 
1 MHz, +/- 500 kHz
up to 24 bits

Up to 8 channels available
8 channel fMRI Array
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MAGNETOM Allegra Photo Gallery

* The MAGNETOM Allegra does not have FDA 510(k) clearance
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Allegra Results

Oxford, Mallinckrodt

and MGH

* The MAGNETOM Allegra does not have FDA 510(k) clearance
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TSE 15 echos, TE = 104ms, TR = 3s, 256x256, 3mm slice, 20cm FOV

Courtesy Larry Wald, MGH

Clinical 3T Imaging

* The MAGNETOM Allegra does not have FDA 510(k) clearance
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Allegra

MPRage

Courtesy Larry Wald, MGH

* The MAGNETOM Allegra does not have FDA 510(k) clearance
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Who’s got one ?

• Mallinckrodt Institute of Radiology
• Mass General Hospital (1 of 3)

Who’s getting one ?

• Princeton University
• Rutgers University (UMDNJ)
• Cleveland Clinic
• U North Carolina
• U Virginia
• U Minnesota
• …………
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MR Research
in the USA

OPEN
(DP)

Cardio-
vascular

(Chicago)
Neuro

(Boston)

Collaborative
Research SCR

(Princeton)
Product Integration

(Erlangen)

Intervention
(MW)

Ortho
(HS-H)

Neuroscience
(KW)

Children
(HS-H)

Angio
(GL)

Cardiac
(LS)

Body
(DT)

Neuro
(NS)

Breast
(DT)

Spectroscopy
(NS)PARGEN/

SDE/ICE
(RL)

3T
(FS)Web

Site

Coordination of Research Web site  - Nathan Kline ?
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MGH diffusion tools  :

Full Tensor Analysis
Fractional Anisotopy
Lattice Index
Eigenvalue Decomposition

λ1                     λ2 λ3 
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b = 10,000
20 Averages, Trace DWI

b = 20,000, TE=136
20 Averages, 7 minutes

b = 1,000 s/mm2, TE = 67ms
3 Averages, 1 minute

b = 5,000
12 Averages, Trace DWI
(not FA!)

Greg Sorensen, MGH
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2x2x2mm,
single shot DWI
128x 128 EPI
b = 1000
24 average
TR=2500ms,
TE=74.2ms

courtesy David Kennedy, MGH

Full Tensor Imaging

Left/Right
Up/Down
In/Out
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1.7x1.7 x 5 mm,
Single Shot DWI
b = 1000
1 average, 20 s
TR=2500ms,
TE=74.2ms

courtesy David Kennedy, MGH

Left/Right
Up/Down
In/Out

Full Tensor Imaging
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3T, 1 Average - 20s 3T, 12 Averages - 4 mins

Diffusion tensor imaging - MAGNETOM Allegra

AGS / RW MGH-NMR
Greg Sorensen, MGH
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Supertensor imaging: 126 verticies of a 
5-fold tessellated icosahedron
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MGH perfusion tools for :

rCBV, rCBF, MTT, TTP

rCBF
Gradient Echo EPI
13 slices, TR 1500
TE of 40 ms
Flip 90
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Before BOLD (fMRI) - functional Imaging ...
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3T MAGNETOM Allegra

Single shot GrE EPI
64x64, 20cm FOV
(3mm resolution)
3mm slice thick 

G = 35 mT/m, SR350

TR/TE = 1600/30

echo spacing = 360us
readout length = 23ms

Courtesy Larry Wald, MGH

* The MAGNETOM Allegra does not have FDA 510(k) clearance
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Real-time BOLD
User Interface

Raw dataMotion detector
software

On-the-fly
BOLD signal
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• Right hand finger tapping
– 3D motion correction with t-test
– single pixel time course
– ~ 10 % signal difference

• Signal time course in cortex
– pre 3D motion correction
– post 3D motion correction

MGH-NMR Center, 
Boston MA
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Allegra - Word Recognition BOLD Imaging

Post-processed using
Siemens in-line (left)
and MGH off-line (below)

Courtesy Larry Wald and Russ Poldrack, MGH

* The MAGNETOM Allegra does not have FDA 510(k) clearance
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MAGNETOM Trio : 3 T Whole Body System

• Whole body 3T system
• OMT 3T AS magnet - 5G line : 6 m x 4 m
• Sonata 40 mT/m, SR200 gradient coil
• Broadband rf-system for 

multinuclear imaging 
and spectroscopy

• Complements Allegra
• First system installation

at customer site Oct 2000
(Northwestern, MGH)
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The 3T MAGNETOM Allegra

Thank you


