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Taxonomy of Pulse
Sequences
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RF (radiofrequency = V)
7b oy A7 ERERIES A 7 A T Y die ARE 97
ALY TS QB gt ol 93 1¢E A2 RF 29 HAAAE ©]&3 spin
echo®} gradient echo ¥ 7k W& IA & 47} o] Aok RF F2E AHg3te AL F A9
RF H2 (018008 AH&std A3 & AT HA ARE 98 F74e RF 2o 93] A
A A FL Atolddl ARBAIAAE WolEth RF B2& A3MIH (magnetization)d] H&S
HshA 70 A3 E S0 Wtk M RF FAo] o8 spin®] W3S Said PN E A7)
W&o ©|Z spin echo 71" (SE) olgh ¥k oo ula) Mz woiuare AAAAE oz
CEPESRNESES precession®] W& WBAI7Io} WhEF S E TES U gradient echo 7]H
(GRE; gradient-recalled echo, FE; field echo)2 & <71 At o] F 7|4 AZUANE 7]qte
2 3t EE Ut A7ITHEY SA7EY 9 dR2EE FAAE ofF 71EF A7yl
gt & 71 ek Gradlent echo7|& F 7/1¢} RF ¥2& A48} spin echo’]gol| u]a}
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AREHL I FA7IEY SRl oAl 3D G47IHel AHS-Eh 28y, gradient echo
71 7139 ddxe] 93-S spin echo’|BRTH 3A 7] Wil susceptibility 237} S
T 999M T 53 AEHA T 2T 47 Aok wHEY spin echo’EE A7
=ddE) A% 7Bz HaA BE UA 7| FHA g3e] e S AT

Spin echoE 7|¥o g dle SAV|ELE A5 5 WA 39 180 RF &2 shte
NIZNZE A3 AH CPMG (Carr-Purcell-Meiboom-Gill) 71 % 2ol t<49] 180% RF ¥

€ AHEstd td dINTE F55c FHeZ Yo B Ut ok 9 180% RF ¥

29 ALEE AARFEE A% HA4AAY EE3HQ AL ERANE dEE F Qe gl
8l TRell o2 7}¢] RF H2AE ARSI o|E Alold] EAste It tsed] 429 ZAR
AE 718t 7.2 RARE (rapid acquisition with relaxation enhancement, fast spin echo,
turbo spin echo)7|®¥ 3 HASTE (half-fourier-acquired signle-shot turbo spin echo, SS-FSE;
single shot fast spin echo, FSE-ADA; fast spin echo asymmetric data allocation with half
scan)’|q = € 7} 3t RARE 7|8& S3AY @502 3D T2Z29471H AHE-H
A2 . 53], HASTEZ|"2 $hH9] TR (repetition time)o]l F45Sol a3 RE HA A4
AAE 7tsoF 3t7] Wil 433 2 ’\\7&77}74 NZE ubolot ), a¥juz A3e T2 74
(decay)Z 3t ZL T2¢9] o didt A3 #FEA g3 F2 71 T2E 7F 839 44
et "ol 2 $8o] Ao o] A MRCP (magnetic resonance cholangio-
pancreatography) G4t 71Ho=2 AL8¥3 9t} Spin echoZlEolA 0= RF EA9 o
inversion pulse®! 180% RF B2AE F71H o2 ALE-3 inversion recovery 718 (IR)2 54 &
A AT TIE o] B8t 1 A9 2 F4E st AMEEh ©] 71¥E 180% IR RF
HA9 00 = RF B2 AN HES2 T2 spin echo 71HET A SAA L] 288
th oo ZAAZe] ©ES Y3t F= fast spin echo 71% (TurbolR, IR-TSE; IR turbo spin
echo, FSEIR; fast spin echo inversion recovery, Fast IR, TIR; turbo inversion recovery3®} &7
MRS IR 712 inversion time(TD) & HA3 ZAEse AW (STIR: short inversion
recovery)°|t} 4o} (FLAIR; fluid-attenuated inversion recovery) 5 533 £33 A& I
Alste 7IMo 2 AHEHI Qi |

A Gradient echoZ|Y< AZE 53 F Folde ASTH (Mxy) AHzd =
spoiled gradient echo ¢} unspoiled gradient echo7]®8.2.2 o} &t} Spoiled gradient echo”|H
(FLASH; fast low angle shot, T1-FFE;, T1-weighted fast field echo, SPGR; spoiled gradient
echo, T1-FFE; Tl-weighted fast field echo) RF A9 AAIAAE AHE3ld A5 5 %
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Folle ALHE AAFTOEMN fast T1 AZ2GAE AFsE &S TRY AHgo 2 Qg &
AlZrol ZotAd 3D ¥4 R SFAA Y 2DYYE I d AHEET @, SAXIE Fo)Y)
3t 2 %97t (flip angle)?] RF 2528 uj$- &2 7HA 02 HlEZxog A

< AZAETL g HARA He d old tid HAYSE 180% RFEAE I 5 A<
v @Al A 7}ebe WY (TurboFLASH, TFE; turbo field echo, Fast SPGR, RSSG; RF spoiled
steady state acquisition with rewound gradient echo, T1-FFE; fast field echo)o| 7§2= %)y}
°|: 180 RF ¥&9] AMGO® fast T1 Z2Fde] AHSHI U 53], o]& 2D 7|¥FHe €
g shtel TR o 180% RF #H27F o A8EHE= 3D 94718 (MP-RAGE;
magnetization—prepared rapid acquisition gradient echo, 3D TFE, 3D fast SPGR, 3D RSSG, 3D
FFE) o2 75 o] A8t} Unspoiled gradient echo”’| 2 A3 E 5 ¥ Foldle A3}
e Mxy)7t 9F AS 54 2 Avld wgdEE o, % SSFP (steady state free
precession)Holgt T Gradient echoZ|9 A9, 1805 RFE2A7 AMREHA &7] Wi
TRE 2A €4 471 o] RF 9279 A4 0] ujg- Folxdh ojgjd A TFo= 7}
31 RF B282 F 7k ¥Hl9 A3 & SN &, ZE RF 27} 718 %9 FID 3
Bt Al HAo] RFEA oo TA3E echo el A3 E & 47t Ak 2= §5 A3
FHol w2} FIDS SEE 183 F7HA #goez UroZth FIDE AH8-3 7|(FISP; fast
imaging with steady-state precession, GRASS; gradient-recalled acquisition in the steady state,
FFE; fast field echo, SARGE; steady-state acquisition with rewound gradient echo)& GAdi=%
=9 Ao TI/T2+o 93] FFS @)k L TRE ¢sld ZAAZ 0] FolA 3DFA7
AFEE I vk 2y, o] WhEL BEAS 380 9L ol S5y FEH HY HF
(cervical spine)ddol AHEHA = {=th EchoZ AME3l= SSFP 71¥ (PSIF; mirrored FISP,
CE-FFE-T2 (contrast-enhanced T2-weighted FFE, CE-GRASS; contrast-enhanced gradient-
recalled-echo in the steady state, TRSG; time-reverse SARGE)S FID & A}&3t: SSFP71
= 98 T2 298 AT HA5Y (cerebrospinal fluid) B7deh AHgdth 18y, A%
FE7F 3A €2 EAAEE 73 gt} 3#, SSFP 71g& 7t g guMe Fu4 9 I
B A A JNY BAR AN g3 dAEHE ASMEEHY HAFEHE 0oz BtEE 7)Y )
o o] W8 echog A3t SSFP7IH9l ©Q ¥ AZATE HAs] 93 ME=EAx
FHNEE7} T2/T1o o3k A€} FIDS Echo & AH43be= SSFP 7|HEL Zhzbe] A4
= BAFa g9 o]& #HE3 gUdd 7|"ME (DESS; Dual-echo in the steady state, CISS;
constructive interference in the steady state, FIESTA-C, fast imaging with steady-state
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oA Tl Fod Aotk FHATY SN AV|THIFSA/IEES WA T
o st k-space 9 lineg F& 4 F371ET I TR 71 §<¢ 149 RF 258
AHEFOZMN A2 709 k-space 9 lineE S ¥+ 1E9371% (twbo, fast, rapid) 283 &
o TR 713t % EE k-space 992 € £43719 (single shot, ultrafast) MQAZ U
Tol 2 w7 Ak 71PN iR 71RA A dEA BAY B £X9 A
YNz Feodig BAZ 3851 Y BAZRH 58 k-spaces SA7IH AHE-E
ot A% W BARAY] Fejel et AR ofo wel 7|RA o2 EA matrixe]
= 7] e RE AVETEIY FA/PEEL I matix FUEY H3EE A3AHAE
A9oz 1 A71% WEAA stslo dth BE mAH wgon Fue TR 7% 5 s
o] k-space lineg® #5334t} (SE, GRE). 23y, 1494718 (FSE, TSE)Y 7%, ¢ TR
713t & o2 7H9] 180X RF pulse® A4 02 A3t RF B2 Aol o] 719 echo®
= @& F7F A& © o] & echo ol AXNARE AS HAEAAAE 222 A lined
k-spacedH& AA Hol 23 AE 29 F7t Aok £ k-space BY d©lo]89) Hermitian
symmetry §4& ©ol-&st e TR7IZF $¢ 94 matrix 9 ¥ sjF=+= 43 RF H
2EE 7Ht 4F 999 dolHtE g5%o2 SRS £ R 2Y F e Tt
< ol¥Y (HASTE, SSFSE). olol whsted %31&3471"3<] EPI (echo planar imaging)
7L 39 TR 7|3t &<k spin echolt gradient echo® F3t N&E AN & RFEXE
AM8-6HA] 931 gradient echo?|83 FY3HA ZAARAAY 294 & §3to DAY k-space
SAE T o FHmsddl FF §50) sbesich 2, o] JPEE Wiy &S RF B2
437 n59 oy §5& st 145 ZARA Al283 149 A/D (analog to digital)
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BUHEEEY, HA7158 9% BRE dv W ARHI I HIZde EPI 7|8 g9 2

BAAAA ] BN BT SHARE BEY & e A2 paralleldy 7]
o] SAFAL HolEFY Ag Al 2YL Agee 7 e FNH Az BE Aol g o
&3 parallel imaging 7182 $4A7kE E0l7} st HA k-space Y T Aoz A4
ANAAY lineS & Waol EL 3 44 AYHo] ZAF TlolH (undersampled data) 2R
L2 A 749 alias® FET ZYY FUH A3 = GAQ calibration tﬂol'ﬁ% AHE-3H
PHAL O] wet AT A4S BT o] UL SAHALE @] s B A%
B719el A go] 7hssta vlolE F=AWAd) w) goksiA AHEET QAT A ‘%"e} =<
%_9_3& AR Eol B 24 dAte|o|El(SENSE; sensitivity-encoded)®t A2 A dlojgl (SMASH;
simultaneous acquisition of spatial harmonics) A& 5ol w2} Urojdn), U4 k-space 99
oz JAS WE 4 g AV|TUAYNENTY FHe 3D parallel imaging 7l‘ﬂ (VIBE;
Volumetnc Interpolated Breath-hold Examination, LAVA, Liver Acquisition with Volume
Acceleratlon, THRIVE;, T1 High Resolution Isotropic Volume Examination)< < & 4 34
H3 ME A sdge] o d BRI ulg F&5HA ALLEIT gl

i
Ay

3) 4AY=xE 7&

A AHA AAEY 3 SHETE QA 239 YA AN ddE AVITHE
AR5 HEE o] &3ty NEL Y dREE HAFE g4 SAHAYEES
X 9ollA AF< spin echot} gradient echo 71 HE2 7]uto 2 &1 gty EEALY AXW
IAREE BIEES wd: FUPR/Ud P 8L WYsE MRA MR
angiography) 71E< £ 7} gtk @ARzdA7IEe vAE YL #EEr] wEd
spin—echo 7|H< 7|Rte2 S 2ASHYYTIEY EPI S4WHEE JPNtes JpEEHAX
gradient echo 7|'H& HIECE 3 MRA 7]'H& FH{d 93 Astefe] 4HRe WHElE o
&% 2 (PC: phase contrast)? GHGFANA Y PR wWe 2z g o] &¢ (TOF time
of flight) F7H#| ®WRlo] Ut EF, FEXe AX WS et & AdjEAR] ddld o] A4 H
£ Wrg3ste MT (magnetization transfer) 7]®¢] o}, BF spin echo 7|HE 7|¥te2 g MT
7I'He MRAZIOAM dF F98 A3 9AE 8 Fadxs P4 Agdr
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3. 42

2 Ane 34 949G AR QE T4 AIFHISSANEES TR 0|5
AN AFR A 7 7120z FAs 2R ASH 45 AV deksteln sk
AN AFHA g dF AFHIY SPWEE A A A 71EQ A $T5 FH
2204 7103 k-space H5W4 193 94 gEEd me 7Y F 9 Aotk
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