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Abstract

Objective: To implement Carr-Purcell-Meiboom-Gill pulse sequence for T, relaxation measuring in
i_Open 0.36T clinical MRI scanner. Methods: Pascal language is engaged to edit source code.
Waveform, phase, amplitude and maintaining time of the excited RF pulse, spacing time of echoes,
number of times of data sampling, sampling points, sampling time, and so on are all controlled by
sequence parameters. Data logging form was arranged to meet the need of T, inversion. Source
code of sequence was compiled to executable file and is loaded to RINMR software. Comparison
was taken between measuring time of sample of CuSO, solution with our pulse sequence and the
given standard value. Results: Source code of CPMG sequence was done as well as the exe file can
run with commercial MRI instrumentation. The measuring T; relaxation time of sample was
197.479 ms. Conclusion: The T, value computed with our data acquired by our CPMG sequence is
consistent with the given nominal value. The CPMG sequence adequately satisfies the practical ap-
plication and the method can be used to implement the pulse sequence.
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1. 518

AL 4R (nuclear magnetic resonance, NMR)EE 4 H 4 R BLLASK , B STISASETY K, B H ZEIRASWTR
e, CRFEOUVE 2 U8 R R E I BOR[1] [2] [3]. BRSNS NMR SR BT AR K P> B
BJEME, CPMG J7 41l & Il b ASAE A ) ot PR B 1) 32 2277 30 NMIR BRI O 2 kb 57 310 [4] [5], ik
TR, RIERHIF TAE# I 16 X 7 I RSB [6] [7] [8], (HE AL OATI IR H AR Rk H K F
RIS RS, &K Rk e 2 S 7 v — B AL o DRI, R SE kR  B e S IR 5 ik T
IR R ML ATL A SR A% o P [ 72 A I (R P M A A R SE B i e ASCIR I 2T RI B4 CPMG
(Carr-Purcel1-Meiboom-Gill, CPMG) ikt Fr 1 SEIL T, 45 HXRE i A 45 2R

2. Fk
2.1. FFHIRFF

CPMG fik it Fe A1 I Fem s Bl 1 o X J710) 90° Sk f= [l g TE/2 IFIE] s Y 7717 180°
Bk, JER TR KRR S, IS ST RAE, TE W2 ML ERIEE, —Y J7REn 180° ik, R4
[F19, Y 5 AR U SR N 22 > 180° iy, A S 8] B 1A YRGS AR B (B8 KA, RS TR i (R R -
RIEFE, JEFE NS (NS @ hnocd, B — S AT 08, TR A5 (RAW  data) ik AN T 41 T 5
TERER N A7 7S 8] (k 73 18]), 56 B Iml i B 1) R B . s vl LA i 247 77 N BAZ e i AR B AL, 7 (85
SRR AL 9] [10].
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Figure 1. Timing diagram of CPMG pulse sequence
& 1. CPMG 3BT EE

2.2. YmHEsCI
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PPRFEEET R] L MR AHAZ: 907 180° Bk yhisf I [FIRG; F- Al sy, RFENIFG, RAF S8
Yy a0 Ik T U 2 B G 0SB R R 4

2.3. FFA4RIESIR
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Figure 2. Theoretic result: The amplitude of the decaying spin echoes yield an
exponentially decaying curve with time constant T,
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Figure 3. Experimental result: The amplitude of the decaying spin echoes yield
an exponentially decaying curve with time constant T,
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Time Constant:197.479 ms
Chi Sq: 108995400.000
Standard Error: 652.51
Iterations: 7 Data Points: 256
Fit Equation: -254.88 + 8084.03*exp(-t/197.48)

Figure 4. Computed T, result: 197.479 ms
Bl 4. T, RIREER: 197.479 ms
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4. Wig

R FID Seiont T30 BRI S B A S HEE R A L, (BB VP26 s . BRI FID 3R
BB BT ZREGA S, 85 R 0 R 8 50 S o RF I (K0 A AIE B TR 1R B8 2 (X 49 S [ 4
G, AT EUG A AR T SERE, X2 RV T AE % 0 FORE A B SR MR AR S S i, R 3:
B B A 2 S0 2 S 2 SR ST A% T [11], 1 CPMG 581 iE T LASEHLIX — H 1. ikt 551
YRR AR HAR L, BT IS H(RE BobIR. WBRE . MALIERR: BREERR. WRRE: L
Gl SRRERG: BIUCHG SEEEG TR, TE; BUCHE)NRE, WTRMHEES. TiextA
NRBRSWIEL, WABMBFISHEESZRNER, WAEEERSRE L. & MRI &L
Ko WTHAGRPEEE, £ MRIF G 5S8R WA BRI N o, 7 SO PR AR 77
T () f0.58 FAS ORI RIS . FRATRIA Tubro Pascal 153, JBITAS R HI TR, BitSulg Fs 5T
[t) CPMG ki 41, LARTBAAT SO T B AR VR A B R G, SR I ST (0 dr 247 7 38, 5
N PR P BB R R 4, U BKI A B8, SeI T R IE I, T AR NMR 5 B
RSLHURE T RIFIR.
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