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Quantitative MRI. Under one umbrella.
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Available MT Methods in qMRLab
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Maps required by qMT available in gMRLab

BO

Dual Echo Method

B1

Double Angle Method
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gMT Simulation and Data Analysis Tutorial
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Lab

Quantitative MRI. Under one umbrella.
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Overview

of the gMRLab interface
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How to...

simulate and fit
a single “voxel” of data
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How to...

run Bloch simulations
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download a demo dataset
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How to...

visualize loaded datasets



aM HLaI:n

y2.a.a
fictod:

Cant_sp-.. D omns

Dpdm Qpilons Ponid Binng

Mask
aMF Data Fit

agMRLab

flsorsmathcuboucroag neuraps Sty EX

At snbocdeannairmnalygituig AL shidamad o s
Almanirethieu boud o n ey raoaly gitbai'g ML ab demo 2 igem_=
Alseraimathicuboudreadneu ranaly gitrunigSLab darmind g _s
Adseradrally eubo e asu noasl s it usig P A derme g2

Aldzerm’mathieubosdreawneuronchygithun'g-Labddemo’grm_s

Can-m Snd regoead ninad cofed B{Tdeia

ghA Bmulalor

WU Weomut Dhoii bitiun
0wl
m STy .
Mol
Sl ke Voo | Cuirae Faii Bt

ki

Helogrer

S ik

..:-i; . Gridv g Wang?

b

I ok

r

spgr uplicns

Proboan

Pl Tuss

Famisum
‘ez Ao
Ly ]

Tl (&}
T inl
=1 0]
Tri=i
TR (5}

Feo Frztoaoa|

Fix Slart | Loyer) Lpgesr

LRl v

Bl b = L]
B e Lo
= om0
o 0]

1 0y o B L SO,

Shope

ins THAY
Eandwidth

Feani Larsiten (i

Aok W T e

ot ShaiFreA

Linsaisipe S creeria-

fikting oonsiraints

W' Lba AT B orcindn A0

FEFlraF1?

Pl (o2 b sl

e omn e ST ek

| =i B LI m

Zaramerwre. Dsniame




FE qkF Duts

QMRLab

ftathynd; M Ttz

Rimap

o i

Moask
qQME Data Frt

QiR Smuiaior

W Wi d Dl Lt

Surmoit

giRLab

B i T B R T T s TG T i T _
Alsapirathi ey bosdresvreuropslygitbub'g B sk dema 2grmi_e
Absersimiatdcuboodnsann cu ran el g g MTLaby demad g _s
A s v eth su b dmsa o g il ot SR eene2 g =
Alserairall siboodearneumaelyigibai g = sk darad o 2

Aldsnsiredhieu boodresn eu ron sy ithun'g B b dumo 20grmi_e

gl apgr oplions

Fix Smrt . Lower Upger

A0 | R A e RO e

-
=]

A|||_|!|-I I Ll e
[LTUET R
LR
I"HE bl = |

1A T B SiETTE

e THAY
it
FamnZan
HMira cwem Femi i
i

L= T

Lineshape:

hEting canstrainks
W Lk A 1o oo resiron S17

FeERIT= Bl

| beac praboa nkzha:

Camnin S Tank

LHE 1 B 1=

L]
5




] @ giRLab

M HL I:. At aktF Dok gl spgr uplicna
B flseradrmathenbaunrenudreirape Sty Fr m ! Fie Smrr. Lower) Upper

1 LCHE 1" X 1531
M Tolxia Alsamirathesboosdresvreuropslygitbun'g ALk demo 2 dgrmi_e Wieaw | Angle Cifsmi . 1 o
4d3 i i
T npvar Lemoo 5
qut_sp. .. E’ F1map i A sersimathd e bodreaan e ron sl g o=l ek dema2igrm_s &

453 i 3 g :
Bimap A s v eth su b dmsa o g il ot SR eene2 g =

I"HE bl = |
Bilmup ; Alserairall siboodearneumaelyigibai g = sk darad o 2

SETT Aldsnsiredhieu boodresn eu ron sy ithun'g B b dumo 20grmi_e

ftathynd;

1A T B SiETTE

QME Datka Frt

WD e =g (ke S e R e

-
=]

e THAY

; | in
£ et ! -
—h : -- Eaxduiath
Sass Aroscdba Lnpd Armalin 1 - I 2 T 3 1 ‘Werea grem Femilarsten
i =

L= T

QiR Smuiaior

2 g Ly
o . . Lineanapes
AL vt } " hHing canetraints
m - | A - o | ez A 1 o redran 17
Banily Check | 4

FEERlIrte #14
Ymeenl

Fil i

| beac praboa nkzha:

Camnin S Tank

Surmoit




6] & gk RLab

gMRLab

At aktF Dok gl spgr uplizna

Faih citn: | Drowss  Slsrsdrstiveobaudresmeampe Sty B m | Fbo | Start ; tawer| Upper

1 CHIE 10 15

Whathod: Bl Tckein 4 Alsmrath euboudresneurapniygithun' g WMS b dermaigrmi_e Wieay Anyln (RLET] e " 1 o

gut_sp. .. E' + A ersimathl cubodrean o ranslwg hunsg =l eb demaigom_s Wik

a2 | npaE om0 ]
443 | & E «

10EE | [ 1 1]

Ak iretbisu b dma o pad il ot SLER a2 e =

' A lseradmralb suboodearneimansyigitbaz g =l abd darad gt 2

Aldssndiredhieu boudreaoneu rops sy itban'g R b demio 2 fgrni_e

1ZHE I Mify  3END  SiET
ok

i
-H
BaHE
kL

ITals

QME Data Frt

TR R SR R PR e U

)
(=

s THAY

Eoxt i
firi Farncan
Enesup *Arrea crem Feemi lareten
Loar i:nli:u
L= =TT
I_mr-qll:ln
Tmi 15}
Tz sl
oA Simuiator ; TE A
Lineskaps:

; Tr =l 5
B il Voo Dk ba iy . | ! IR (50

AL v . REHing conetraints

e e W Lz R ko corgdyan 917
O o Bentily Chesk T4 T g

: il = Pk Flra B2
Yeed
Sy be Vo] Guree pr=pen

e,

L

Flea! pr. bea wlpia:
ool STan

e . -

e Tenams

Slmgayy

Curori




6] & gk RLab

gMRLab

At aktF Dok gl spgr uplizna

Faih citn: | Drowss  Slsrsdrstiveobaudresmeampe Sty B m | Fbo | Start ; tawer| Upper

1 CHIE 10 15

Whathod: Bl Tckein 4 Alsmrath euboudresneurapniygithun' g WMS b dermaigrmi_e Wieay Anyln (RLET] e " 1 o

gut_sp. .. E' + A ersimathl cubodrean o ranslwg hunsg =l eb demaigom_s Wik

a2 | npaE om0 ]
443 | & E «

10EE | [ 1 1]

Ak iretbisu b dma o pad il ot SLER a2 e =

' A lseradmralb suboodearneimansyigitbaz g =l abd darad gt 2

Aldssndiredhieu boudreaoneu rops sy itban'g R b demio 2 fgrni_e

1ZHE I Mify  3END  SiET
ok

i
-H
BaHE
kL

ITals

QME Data Frt

TR R SR R PR e U

)
(=

s THAY

Eoxt i
firi Farncan
Enesup *Arrea crem Feemi lareten
Loar i:nli:u
L= =TT
I_mr-qll:ln
Tmi 15}
Tz sl
oA Simuiator ; TE A
Lineskaps:

; Tr =l 5
B il Voo Dk ba iy . | ! IR (50

AL v . REHing conetraints

e e W Lz R ko corgdyan 917
O o Bentily Chesk T4 T g

: il = Pk Flra B2
Yeed
Sy be Vo] Guree pr=pen

e,

L

Flea! pr. bea wlpia:
ool STan

e . -

e Tenams

Slmgayy

Curori




] @l agMRLab

QM H‘Lab At qkFi Duks b e

Faih risia: Orowss  flseradmathis baunraaunirssmpe STy L } Bl
I LHE TR, 15
flathwnd; 4

Adsenrath epbo i resadrey rapuly itk un'g MEL =k dermo 2 g _e ! Anyls s |- BT . [

443 1 o Il Zomng ]

qut_sp. .. E m + A ersimathl cubodrealn e ron el g i unsg=Lab dema2igrm_s 423 T e ;i
A ks reibisuboo e drea rog iy ilkude g R LR dee e @ e =

1288
. Aleradmraih suboodnearneimaasbyigithoz gl =l sk dared o 2

1cHE
Aldsspiredbieu bodres o neu ron sy ithun'g B sk dumo 2fgrni_=

LY =]

(B = R =]

1 Wiy 2 EiET
FrE

futi 13
BEGE
BaHE
i FlL
1T

QME Datka Fit

TOR O o e | R T

-
L]

s THAY

Endnitth
FainZan

Hirsaa cwem Feemi areten

[

L= BT T

ohiR Smuiaior

Tl .. . | K ! Linsahapa
Pl Vezind Disei i oy L i oy
A0 vt o I . REing conestrainbs
[ i Uy e 1o oaretrn S
Bunily Check 5 & | d
1

"
-

FeERIta B

o

Ymeen
Sl e Yosoo! Caree =g

Flesc] prabea wisha:
CamniinSTan

Parerres Tenam s

raEEEEE e

Curreri 1




L] @& akRLab

C||"|.|"'|F"[La|:l At k&R Daks e

Paih catn: | Drowss  Slsersdmstbosobaaarssmeampe Sty B m -5 Fbc Start; Lowsr|Upper
: ¥ 1 ICHE 1 th]
M Tkt # Alsmmirath esboosd e sreurapolygitbun'g ALk demo 2 igrmi_e ) | Anyly (5wl e 1M [}
148 443 ! s
B rivar zoom 5
st Dimvon] Fimap + | Aiscrnimathi euboudreaLr nou ra oty g U /gMELaky demadigr_s -

453 | 1 Lo 4
Bimap Absprirel b su boodma o gy gilbodg SR a2 g =

1285
D Oplions Penw Bilrmkp Alseradmrath siboodearneiransyigithoi g W=l sk darad fop 2

10HE
Binsk Aldsrndiredhey bodresdn ey ron sy ithun'g B b dumo 2fgrni_=

Mlatbenl;

LY =]

(B 1= R =]

(B LECUIE B ] S Te
s

gt
BEGE
BaHE
()13

TTEIR

QME Data Frt

P S TR PRy

-
L]

SN THAY

Endwidith
: Fidd
Saven Froncdba Lnpd Armuite i : | . = ¥ Eossup Feemi st m:
Lo
LE-LR R R T

I'imere; [ asda
} r

Tmi (5}

k | T 5]
ghiA Simuiator i . E, Tp (51

. b . : Ira=l ; Linpshape:
Wha Hi V] Dfseri bt L ! IR 5
A0 wiinmi filling constrainks.
i Aru : w1 Rias 12 cargdran 317
e Bunity Chezk .
o FERIra B4
Yreeal
Sleaybe Vol Surae vy

Hornairs

"
o1

5t

| beac praboa nkzha:

CamnpinSTank

=00 oL Rl

O Mt gl spgr Do




a @ akRLab

M HL b At k"R Daka ~girl spgr oplions
R Alpersdmathisbaunsauirearnpe Stndy m == R e

IOHE 1 15

Alespiratbi ey bodregdrsurap sty gitbub'g WS sk dema 2igrmi_e ! ] Anyly Cfsel |1 BT . [}

443 ' =
= rivar LA 5
m | Adersimatinl cuboodrcan nou rano g ruiag i Sl cbd doma2 igom_s 453 | § . ErEi £
Absprirel b su boodma o gy gilbodg SR a2 g =

1285
Cpan Oplicns Pensd Alseradmrath siboodearneiransyigithoi g W=l sk darad fop 2

10HE
Aldsrndiredhey bodresdn ey ron sy ithun'g B b dumo 2fgrni_=

Filatbend:

LY =]

(B 1= R =]

| WIS 3 SiETT
O

gt
BEGE
BaHE
()13

TTEAN

QME Data Frt

P S TR PRy

-
L]

SN THAY

Endwnidth
- feti
Soaves Aroscdba Lnpd Arsiln - i : . I ¥ Nossup Femi larsten
Lo
Aol bW T e

I'imere; [ asda
I r

Tmi (5}

: Tz iz
ghiA Simuiator - , Tp (51

b . ; Ira=l ; Linpshape:
Wha Hi V] Dfseri bt L i ! | s
A0 wiinmi filling constrainks.
Sarak Brm . ] w1 Ao 12 G redrn J17
oo Bunily Chek .
3 1 FERIra B4
Yreeal
Sleaybe Vol Surae vy

Hornairs

"
o1

= e

| beac praboa nkzha:

mEE s

CamnpinSTank

el

O Mt gl spgr Do




L ] a giRLab

qM_F{_{_aI:n

At kR Daba il apgr uplicns

flperadrmatheabaunrenudreiraps Sty Fr _ ==k Fie: Smrt Lower| Upper

NoHE 1 153

Methad; M Treixta Alsapirathiey bodregdneuroo sl github'g WS sk dema 2grmi_= View ] Anyly CiFsul | 5 1G- o

43 Y npvar nomog 5

qut_sp- .. & m F1map £ Alsersimathicuboudrealneu ranclwgitrunig=Llaby dema g _s 452 | 5 e \
Bimap A b e el su b dmsa vneo oo il ot SR e g =

1288
Opan Oplions P Bilmap Absecadmrath suboodrearnetimansygithoz =L sk dernad ol 2

10HE
Biask Aldssnsirethieu bodresn ey ron sy ithui'g B0 sk d o 2fgrmi_e

LV =]

FE
i
LA
-H - K
B

ETENR

QME Data Frt

W o wg ( dke e

-
L=

sHnes THAY
Endyicth

Sevas Aracdba Lnpd Arnzlin o - 3 Lkt Femi Facetcn

Bk W T e

QiR Simuiaior
Lineahape:

Wbt Vet Distri i I 1 .
AL vt fiting canetraints.
b aih Tand o Uhad Ahinead 1D o e S17
epat e e Banity Chish |
L] PRIt B4
Yreed
Sl be Yoo ] Surae p=rEe

| hoc) pra bt vikzha:
CamnpinSTa0

Qi Parerrands Tenams

oo




L ] a giRLab

qM_F{_{_aI:n

At kR Daba il apgr uplicns

flperadrmatheabaunrenudreiraps Sty Fr _ ==k Fie: Smrt Lower| Upper

NoHE 1 153

Methad; M Treixta Alsapirathiey bodregdneuroo sl github'g WS sk dema 2grmi_= View ] Anyly CiFsul | 5 1G- o

43 Y npvar nomog 5

qut_sp- .. & m F1map Alsersimathicuboudrealneu ranclwgitrunig=Llaby dema g _s 452 | 5 e \
Bimap A b e el su b dmsa vneo oo il ot SR e g =

1288
Opan Oplions P Bilmap Absecadmrath suboodrearnetimansygithoz =L sk dernad ol 2

10HE
Biask Aldssnsirethieu bodresn ey ron sy ithui'g B0 sk d o 2fgrmi_e

LV =]

FE
i
LA
-H - K
B

ETENR

QME Data Frt

W o wg ( dke e

-
L=

sHnes THAY
Endyicth

Sevas Aracdba Lnpd Arnzlin o - 3 Lkt Femi Facetcn

Bk W T e

QiR Simuiaior
Lineahape:

Wbt Vet Distri i I 1 .
AL vt fiting canetraints.
b aih Tand o Uhad Ahinead 1D o e S17
epat e e Banity Chish |
L] PRIt B4
Yreed
Sl be Yoo ] Surae p=rEe

| hoc) pra bt vikzha:
CamnpinSTa0

Qi Parerrands Tenams

oo




®
File Edit View Insert

Tools

Figure 1: Histogram

Desktop Window Help

Ucdde @ 08B K [E

400
Width of bins: 0.02 i]
= 350 |
300
Min Max ot
[ig)
0.52 1.14 =
[+
] =
Recalculate
150 |
100 F :
Normalization mode a0
Count
8] | — H
0.5 0.6 0.7 0.8
Bimap

1.1



a a@ giRLab

At k'R Dalka il spgr aplions

QM RLab Filtng
WS Alpersdnathia bauneaurearnpe Stndy B :_ = W- Fixsmn _cw«:r Upger

: IS IHE T 150
Whathod: B Trixta A sm rath ey bodres dneu rapsly githun g WML skb dema 2grm_= Wiew | Anyle Cilfsui f: T i

443 | nIMaE Loma 5
qut_sp- .. & E1map | Alsersimathcuboudreaney ranolwgitrunig=laby dema i _s 452 | 3 e 5
Bimap A b eth soboosnss vneg gy il Sk e e | =

108 e FSTHE L
Bilmup Absecaimralh subeeodmarneimans iyt oy i sk darad gt 2

Binsk Adlssndredhieu bordresn eu roo sy ithui'g B sk durmo 20grm_z

LV ]

1CHE 1AM 2 ORI
o
i
B36
[ H
TTaNE

ETIAN

QME Data Frt

TOR O e BT T

-
(=]

TN THAY

Endwnicth
Ada Famizen
Eormup ira cwem Feemi et
Lo i
L1 R BT Y
I_rnrq IJ_:h
Tmi 5}
. LERH]
oA Simulator | I TE (4]
Lineghape:

. | i Iri=l 5
Bl W] Dk b | - | TRis)
AL wigwr fifting constrainks

w1 Ao 12 oo rednn 517

Banily Cliezh
FERIta B4

Ymeen

Fil i

Fhaac praboa nkzha:

Camnaiin S Tan

Curroi M




@ a giRLab

QMF{Lab At k" Daka e

Faih ciata: | Drowss  Alsersdmsthiscbaunresumanmpe Sty Fo m ! Fie: Smart Lower) Upger

IHE 1 15

I Tot=ia # Alsmmpirathesboodresyreurapulygitbun'g LAk demo 2 dgrmi_e Wieen ] Angly . 1 o
[l nvar zas 5
gut_sp. .. E R1imap g A sersimathl cubodreasn o ronslwg Hhunsg=Lab dema2igrm_s td

9 L ;

(B 1= R = |

Mlathanl;

Bimap A ks rrslbi subooia o nea rog ey il uieigRLER e @ g =

Opan Oplions Peane Bilrnap Alseradralb siboodearnaimaasbyigitba gy =l abd darnad ot 2

Bask Aldseniredhieu boodresneu ron sy ith g B sk dumio 20grmi_e

| WiEy  ME- S(ETR

QME Datka Frt

W0 0l g ke e R e

-
L=

b

Line THAY
Eandnic

Fremi e st

L= R T T Y

ohiR Simuiaior

i 1 3 ! Linsahape:
Wit Wes! Diskri st i -
AL wican e i fikting caneiraints
i | o | ez AaD 12 oo reiran 17
: - P T 3T
Bamily Chiezh Bl
B B e T AT FEFElTe B4
el ]
1
Sleaybe Yol Gurae ey

Fheac praboa nkzha:

CamaiinSTank

S




How to...

verify the fit of a single voxel
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fit an entire dataset
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Other options:

command line interface (CLI)
scripting and batch demos



0 WD O o= 07 NS il e

=

% This n—file haz been sutonetically penerated wsing chPRgerBatchiqnl sagri
% Command Line Interface (CLIT is weil-swuited for autcmatization

a_ prErposes and Octava.

k-

% Please execute Lhis m—Tile sectlon by -seclion Lo gel Tamlliar with bateh
% processing Tar gnt_spgr on CLL. qmt spgr batCh-m
5 — —

% Poma TLles are downlioaded tnto ont_spgr data folder,
5
& Weitter By: Agah garekuzu, 2417

%% I- OESLRIFTION
QHRLHTD['HII'L_EDEH"H b Deooribo the nodel

%% 11- MODEL PARAMETERS

% a- create ohject

Hodel = smt_spgr;

W b= modify opticns

% This sectian will pop=up the options GLl. Close window to cantipuc.
5 - Octave is not GUI compatible., Hodity Medel.options directly.

Hodel = Coston OplionsGUI(Hodel): % You need B0 clase GUI Lo nove an,

%% III- FIT EXPERIMENTAL DATASET

£ a- g8t protocels via gui

Angle = [14Z. 8808 426,8800; 142, 839@8; 426, 0808; 142.8008; A426,0806; 142, 0300; 426, 8998; 142,0408; A26.0408);

% Angle is a wector af [14Xi)

Offset = [£42, 8400; 243, 3800; 105H.GABE; 1HO0. QBES; 2732 PBAd; 2732 B3Qa; SOGF.3800; GARI.A0BE; 17235 08044; 17235, 4d4an] ;
5% Dffset 15 o vootor of [16X1]

Hodel.Prot.WTeata,Mat = [ Angle Dftset];

LT

Tl = 6,8182;

T= = @.Bi3;

Th = B.B415;

Tr = a.B1;

TE = 8.825;

Model.Pret. TiningTsble.Mal = | Tat Ts Tp Tr TR J;
(8

£ b= iead exparimental data

5 |- amt_spar ebiect needs 5 gata inputlis) te be assigned:
L3 |- MTdata

& |- RFlmag

& |= Bimap

£ | E¥man

5 |- Hask

date = structl]:

UTF-& script Ln 4 Cal



Using qMRLab From Scanner to Publication




See abstract #0366

0366

Multicenter reproducibility o

quantitative MRI using vendc |-|“|eur_r'5||
sequences (VENUS)

Agah Karakuzu'2, Julien Cohen-Adad’3, and Nikola Stikoy!2

TMeurePely Lok, Palptechmigue Mantres!, Momireal, C, Canoda, “Mamtreal Heart fastitute, Mortreal, OF, Caneda,
FUnitd de Wewraimagerle Fanciionnelle (LINF), Cendre de recherche de Hnstiog Universitaire de Gérigtrie de
Kaniréal ([CRLUGM), Mamtreal, §C, Caneda

SYNopsis

Yandor-native implemantations can lead to unaccounted variance in quantitative MR (ghdRl). The
purpose al this study is to show that Tully transparent gMRI workflows coupled with VEndar-
MeUtral Sequences (VEMUS] improve multicenter reproducibility of guantitative ME| maps across
three scanners by two vendars, in phantoms and in-viva, We developed and deployed a wendor-
neutral 3D 5-FIB=||EI:| gmﬂlem—echn [SPGER} sequence on three commercial scanners and showed that
wendor-neutral gMRI maps of T1, MTR and MTsat autperform their vendor-native counterparts in
terms of reproducibility.

Introduction

Quantiative MR (ghRI) has the petantial to révalutionize imaging by standardizing the data that come oul the
scanner and assigning units to help weth interpretation. However, il is plagued by reprodudibileny problems
arisirg fram varahility across seanners and vendor-native pule seguence implementations, Inwiva, this problem
recurs In nearly all flelds of gARL, from relaxometry’ and diffusion imagng® to magnetization transfer” (MT],
Linifying pulse sequenos implementatons betseen scarners? and across vendors’ shows potential for impeoving

ramearicikilife Hmscsior st i rerandtia micclnm ie 5 vannseona itral sanensch W e thie frnbiloes

Also accepted in Magn Res Med (2022)

Figures

Ny | ol

Flgu:u 1 = Schematic ilustration of
the experimental design for
multicenter data collection using
vendos-aoive [Solid Bresh and vendor.
neurrm seguences (VENUS, dashed
lines). 3 MR scanners are kocated at
sipes, where RTHawk was used.to frun
open-source VEMLIS
thitpswtigithub. comdgrmirlami_satl, i)
BRIt revw and reconstricteg IFaREs
I BIDS ared ISAERBA-RD farmat,
rEEﬂEELWE'j' and iy Benerate T, MTR
and MTsat mags using gMELat
wir kflows. Wendor-nalive data was
processed off-5ite

— 0 - " -
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nexxiflow
ACQUISITION

Raw data (k-space)

@

issmrmrd/latest

DATA

ISMRMRD

gadgetron/latest

Process

PROC

Process

PRE-PROC DATA

Process

RECON

BIDS

BRAIN IMAGIMNG DATA

elastix/latest

&

@

gmrlab/minima
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Output
Input
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ISOLATE agnostic

LOGIC FROM ORCHESTRATION

nextflow run mtsatflow BIDE.nf —-=root BIBEE folder

MAP

ONE PROCESS TO ONE CONTAINER
A wavallis
i 0 ! Bt Gl S

N

i

USE

COMMUNITY DATA STANDARDS

it




{, QMH

ISMRM-RD == %ﬁ B|DS -+ = nef'flow+

= Gz

gitociona hi ://githu gMPRLab/pulse seguences.git

A )
ONVRamR +CiiRarm

VENUS

VEndor NeUtral Sequences
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0.1 to 1.9s (3T)

Healthy
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FA (°) PDw/MTw/T1w

MT PDw/MTw/T1w

Voaxel size (mm)

TR (ms) PDw/MTw/Tiw

TE (ms)

FOV [cm)

Readout bandwidth (kHz)

MT frequency offset (Hz)*

Common acquisition parameters
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