
Site Name: MRAP #
Address: Survey Date:

City, State, Zip Report Date:
MRI Mfg: Model: Field:

MRI Scientist: Moriel NessAiver, Ph.D. Signature:

Pa
ss
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il 

*

N/
A

1. Magnetic field homogeneity:
2. Slice position accuracy:
3. Table positioning reproducibility:
4. Slice thickness accuracy:
5. RF coils' performance:

a. Volume QD Coils
b. Phase Array Coils
c. Surface Coils

6. Inter-slice RF interference (Crosstalk):
7. Soft Copy Display
8. Film Calibration

Pa
ss

Fa
il 

*

N/
A

1. Set up and positioning accuracy: (daily)
2. Center frequency: (daily)
3. Transmitter attenuation or gain: (daily)
4. Geometric accuracy measurments: (daily)
5. Spatial resolution measurements: (daily)
6. Low contrast detectability: (daily)
7. Head Coil SNR (daily)
8. Body Coil SNR (weekly)
9. Fast Spin Echo (FSE/TSE) ghosting levels: (daily)

10. Film quality control: (weekly)
11. Visual checklist: (weekly)

*See comments page for description of any failures.
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1.

2.

3.

4.

5.

6.

7.

8.

9.

The display console is adequate, the film printer is very good.

The slice thickness look good but slice crosstalk starts when the slice gap drops below 40% of the slice thickness.

Specific Comments and Recommendations

The shim of the magnet is typical to poor for this type of magnet.  Definitely worse than Florissant.

Positioning Laser is slightly out of calibration.  Reproducibility is good.

All three body flex coils have SNR values 10-30% lower than Florissant.  All other coils are comparable.

NOTE:  Please be sure to read appendix D for an explanation of the format of this document.
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Site Name:

Equipment Information
MRI Manufacturer: Model: SN: Software:

Camera Manufacturer: Model: SN: Software:
PACS Manufacturer: Model: SN: Software:

ACR Phantom Number used:

1.  Table Positioning Reproducibility:
Table motion out/in: 

Measured Phantom Center  

2.  Magnetic Field Homogeneity See appendix A for field plots.

Last Year CF: This Year CF: CF Change:
GRE TR/TE: 500/10 & 500/18   FOV: 300,  BW 10 & 40 KHz

10 mm skip 10 mm, Flip Angle 45°,  256x256, 2nex

Axial plane - Frequency L/R: Comments:

Axial plane - Frequency A/P:
Sagittal plane - Frequency H/F:

3.  Slice Thickness Accuracy
FOV: 250mm Matrix: 256x256 (Slice #1 from ACR Phantom)  All values in mm

NSA

1
1
1
2
4

Comments:

5

Hitachi Airis II

6998

N/A

22-26

5

5

Calc

Comment:  

5

11.8%SE (20/80) 2000 20

90 5.08

TE Flip

5.48

5.49

90

18

90 5.59

SE (Site T1) 500 90

SE (ACR) 500 20 90

Sequence TR Target

14-27

22 cm

20-22 This shim is typical to poor.

9.8%

9.6%

Pass

% Error

-4.5

NA

PASS

12.65546

-5.2-4.6

Phone
314-605-1222

IsoCenter Out/In

Title
Chief Tech

Out/In

Contact eMail
shahbaz22@hotmail.com

Hampton Open MRI

MRI Equipment Performance Evaluation Data Form

C416 V5.0R-3

Mohammed Kahn

1.6%

SE (20/80) 2000 80 5.02 0.4%

FSE(8) 4000 5100
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4.  Slice Crosstalk (RF interference)

Sequence 
Type TR TE

FOV  

(cm2)
Matrix NSA Thickness # of slices Slice 

Measured

Site T1 SE 400 18 25 256x256 2 5 11 6

Skip ACR T1 

0.0 4.49

0.5 4.81

1.0 5.08

1.5 5.2

2.0 5.32

2.5 5.44

5.0 5.46
10.0 5.49

All of the slice profiles can be seen in appendix B.

The following data were obtained using the ACR phantom slice thickness wedges to measure the slice profile of a typical 

T1 weighted sequences when the slice gap varies from 200% down to 0% (contiguous)  As the slices get closer  

together it is expected that the edges of the slices will overlap causing a deterioration of the slice profile. The data shown  

ideally should be greater than 40%.   

below clearly demonstrates this effect. Once the slice gap drops below 40%  of the slice thickness, the measured slice

 profile  begins to drop.    From this data it is clear that slice gaps should be at least 20% of  the slice thickness and 

T1 Weighted Slice Thicknesses

4.25

4.5

4.75

5

5.25

5.5

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Slice Gap (mm)

T
h
ic

kn
es

s 
(m

m
)

ACR T1 
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5.  Soft & Hard Copy Displays

Luminance Meter Make/Model: Tektronix J16  Digital Photometer Cal Expires:

Monitor Description: LCD display

Luminance Measured: Ft. lamberts

SMPTE

Which 
Monitor

Center of 
Image 

Display

Top Left 
Corner

Top 
Right 

Corner

Bottom 
Left 

Corner

Bottom 
Right 

Corner
MAX MIN Percent 

Delta OK?

Console 32.4 29.8 27.8 30.8 29.3 32.4 27.8 15% Y

Density Ft-
Lambert

Film 
Density

0 0.31 -3.15

5 0.45 -2.7

10 0.72 -2.45

20 1.90 -2

30 3.31 -1.65

40 5.58 -1.38

50 8.44 -1.14

60 11.90 -0.99

70 15.5 -0.83

80 20.9 -0.66

90 27.7 -0.5

95 30.7 -0.42

100 32.1 -0.35

The display is adequate, the film printer is very good.

Minimum Brightness must be > 26.24 Ft. Lamberts

Measured Data

4/6/07

% delta =200% x (max-min)/(max+center)  (>30% is action limit)

Uniformity

LCD & Film Response Curve
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Site Name

ACR Magnet #

Coil DescriptionActive Model Rev. Mfg. Date SN Channels

Florissant Open MRI

Nickname Airis II

Coil and Other Hardware Inventory List

Manufacturer

Body Flex Large Hitachi MR-QFC-53AN Aug, 2003 KR19457304 1

Body Flex Medium Hitachi MR-QFC-52AN A Aug, 2003 KR19456305 1

Body Flex X-Large Hitachi MR-QFC-55 Aug, 2003 KR10036301 1

C-Spine Quad Hitachi MR-QCS-52 1 Mar, 2004 527 1

CTL Coil USA Instruments MR-CTL-51 A Jun, 2002 435 4

Head Hitachi MR-QHC-52 Apr, 2003 KR10031306 1

Knee Hitachi MR-QKC-51 Sep, 2003 KR100 1

Latch/Joint Hitachi MR-JCL-53 Feb, 2003 KR10039305 1

Neck/Joint Hitachi MR-JC-53 Oct, 2003 KR1032303 1

Shoulder Hitachi MR-PSC-51 Mar, 2004 527 1

Wrist Hitachi MR-QWC-51 1 Sep, 2004 KR1044407 1

7



Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: Body Flex Large
Mfg.: Hitachi

Mfg. Date: 3/3/1998

Model: MRQFC 53AN

Revision:

SN: KR18951804

Phantom: Hitachi Bottle #4

Sequence
SE

TR
300

TE
20

Plane
T

FOV
42

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Body Flex L

The SNR of this coil is 12.5% lower than Florissant’s

Analysis of Test Image

Coil ID: 1366

Test Images

# of Channels 1

Mean
12,684
12,659

Max
14,783
14,777

Min
11,650
11,575

Back
ground

36.1
529.6

Noise
SD

306.01
281.67

Measured Data Calculated Results
Mean
SNR

29.3
29.5

Max
SNR

34.2
34.4

Normal-
ized

11.1
11.2

Uni-
formity

88.1%
87.8%

Noise
Type

NEMA
Air

Label
N

A
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Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: Body Flex Medium
Mfg.: Hitachi

Mfg. Date: 6/14/2001

Model: MRQFC 52AN

Revision:

SN: KR15159102

Phantom: Hitachi Bottle #4

Sequence
SE

TR
300

TE
20

Plane
T

FOV
42

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Body Flex M

The SNR of this coil is 9% lower than Florissant’s

Analysis of Test Image

Coil ID: 1365

Test Images

# of Channels 1

Mean
13,552
13,595

Max
15,717
15,769

Min
12,608
12,617

Back
ground

-42.4
456.9

Noise
SD

265.50
241.75

Measured Data Calculated Results
Mean
SNR

36.1
36.9

Max
SNR

41.9
42.7

Normal-
ized

13.7
14.0

Uni-
formity

89.0%
88.9%

Noise
Type

NEMA
Air

Label
N

A
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Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: Body Flex X-Large
Mfg.: Hitachi

Mfg. Date:

Model: MR-QFC-55

Revision:

SN:

Phantom: Hitachi Bottle #4

Sequence
SE

TR
300

TE
20

Plane
T

FOV
42

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Body Flex XL

Analysis of Test Image

Coil ID: 1368

Test Images

# of Channels 1

Mean
11,165
11,197

Max
14,799
14,758

Min
8,044
8,015

Back
ground

-32.0
802.0

Noise
SD

461.00
428.00

Measured Data Calculated Results
Mean
SNR

17.1
17.1

Max
SNR

22.7
22.6

Normal-
ized

6.5
6.5

Uni-
formity

70.4%
70.4%

Noise
Type

NEMA
Air

Label
N

A
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Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: C-Spine Quad
Mfg.: Hitachi

Mfg. Date: 6/14/2001

Model: 52AN

Revision:

SN: 938

Phantom: Hitachi Bottle #3

Sequence
SE

TR
300

TE
20

Plane
T

FOV
36

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Quad Cspine

Analysis of Test Image

Coil ID: 1364

Test Images

# of Channels 1

Mean
13,786
13,778

Max
20,896
20,940

Min
8,441
8,425

Back
ground

7.3
195.0

Noise
SD

122.63
104.30

Measured Data Calculated Results
Mean
SNR

79.5
86.6

Max
SNR

120.5
131.6

Normal-
ized

41.1
44.7

Uni-
formity

57.5%
57.4%

Noise
Type

NEMA
Air

Label
N

A
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Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: Head Coil
Mfg.: Hitachi

Mfg. Date:

Model:

Revision:

SN:

Phantom: ACR Phantom

Sequence
SE

TR
300

TE
20

Plane
T

FOV
40

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Head

Analysis of Test Image

Coil ID: 1363

Test Images

# of Channels 1

Mean
16,375
16,352

Max
17,727
17,799

Min
15,289
15,266

Back
ground

22.7
265.0

Noise
SD

158.81
140.76

Measured Data Calculated Results
Mean
SNR

72.9
76.1

Max
SNR

78.9
82.9

Normal-
ized

30.5
31.9

Uni-
formity

92.6%
92.3%

Noise
Type

NEMA
Air

Label
N

A
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Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: Knee
Mfg.: Hitachi

Mfg. Date: 5/28/2001

Model: MR-QKE 51

Revision:

SN: KR12403962

Phantom: Hitachi Bottle #3

Sequence
SE

TR
300

TE
20

Plane
T

FOV
36

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Knee

Analysis of Test Image

Coil ID: 1367

Test Images

# of Channels 1

Mean
15,489
15,477

Max
18,006
18,057

Min
12,955
12,924

Back
ground

12.7
202.6

Noise
SD

122.97
107.89

Measured Data Calculated Results
Mean
SNR

89.1
94.0

Max
SNR

103.6
109.7

Normal-
ized

46.0
48.6

Uni-
formity

83.7%
83.4%

Noise
Type

NEMA
Air

Label
N

A
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Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: Latch/Joint(Oval)
Mfg.: Hitachi

Mfg. Date: 6/26/2001

Model: MR-JCL 52

Revision:

SN: KR15176102

Phantom: Hitachi Bottle #3

Sequence
SE

TR
300

TE
20

Plane
T

FOV
36

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Latch/Joint

Analysis of Test Image

Coil ID: 1370

Test Images

# of Channels 1

Mean
15,347
15,330

Max
18,828
18,830

Min
12,677
12,674

Back
ground

16.3
228.5

Noise
SD

133.57
122.32

Measured Data Calculated Results
Mean
SNR

81.3
82.1

Max
SNR

99.7
100.9

Normal-
ized

42.0
42.4

Uni-
formity

80.5%
80.5%

Noise
Type

NEMA
Air

Label
N

A
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Test Date: 12/2/2007RF Coil Performance Evaluation

Coil: Neck/Joint (round)
Mfg.: Hitachi

Mfg. Date: 6-21-2001

Model: MR-JC 53

Revision:

SN: KR15157101

Phantom: Hitachi Bottle #3

Sequence
SE

TR
300

TE
20

Plane
T

FOV
36

Nx
256

Ny
256

NSA
1

BW
24

Thickness
5

Gap
-

Coil Mode: Neck/Joint

Analysis of Test Image

Coil ID: 1369

Test Images

# of Channels 1

Mean
15,760
15,751

Max
17,845
17,840

Min
12,981
12,959

Back
ground

8.6
235.3

Noise
SD

137.53
125.66

Measured Data Calculated Results
Mean
SNR

81.0
82.1

Max
SNR

91.8
93.0

Normal-
ized

41.9
42.5

Uni-
formity

84.2%
84.2%

Noise
Type

NEMA
Air

Label
N

A
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Hampton Airis II - Magnet Homogeneity
21 cm FOV - December 2, 2007
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Appendix A:
Estimating Homogeneity by Measuring Geometric Distortion

The preferred method of measuring magnet homogeneity is to use gradient echo imaging sequence to obtain phase images also
known as phase maps. Ideally, if a magnet is absolutely perfectly uniform then all of the protons will be perfectly in-phase with
each other at the echo time. Any variations in the magnetic field will cause variations in the resonance frequencies across the field
of view (FOV) which, in turn, will cause variations in the signal phase that are directly proportional to the variations in the magnet
homogeneity. In order to obtain these phase map images, it is necessary to be able to reconstruct phase images instead of the usual
magnitude images. Unfortunately, Hitachi does not provide that option on their scanners except to the service engineers and I was
unable to obtain the assistance of the site engineer to make this measurement.

Fortunately, there is an alternative, although not a good one. When acquiring images, one encodes the spatial location of signal
by applying a readout gradient of known strength, for example 1000 Hz/cm. When the images are reconstructed, the signal is ana-
lyzed for the strength of the signal at different frequencies and they are then mapped to the different pixels in the image. The
assumption is that the ONLY thing that affects the signal frequency is the imaging or readout gradient. If there are inhomogeneities
in the magnetic field, this will cause spatially varying frequencies unrelated to the readout gradient which will, in turn, cause errors
in mapping the signal to different pixels which will be visible as geometric distortion. By imaging a phantom using two different
receiver bandwidths (BW) is is possible to estimate the variations in the magnetic field at the edges of the phantom by measuring
the differences in the distortion of the two sets of images.

The following pages depict the results of imaging the largest Hitachi bottle phantom (#4) which has an approximate diameter
just over 21 cm, using a 39 Hz/pixel and a 156 Hz/pixel gradient. This was done in the axial plane with the readout gradient in both
the L/R and A/P directions and in the sagittal plane with H/F readout gradient. Nine slices were acquired with each set using a 10
mm thick slice with a 10 mm gap. The phantom edges were detected and a set of radial lines were drawn with radial lengths mea-
sured as a function of rotational angle. The difference in radial diameters for the two sets of gradients were calculated and then con-
verted to differences in frequencies (in Hz.) These values were then divided by the magnets operating frequency, 12.7MHz to pro-
vide a value in Parts per Million (PPM). Below is a graph of the measured PPM for the three different gradient directions. Although
I have very little experience with these type of results on a low field magnet, I believe these data are somewhere between typical and
poor. The values in the graph below are about 50-75% higher than Florissant
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