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Review of development of high energy pulsed X-ray
accelerators for flash radiography
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(State Key Laboratory of Intense Pulsed Radiation Simulation and Effect, Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: Flash radiographic accelerators with high energy pulsed X-ray have important applications in
hydrodynamic experiments, which is recognized as an important motivation to drive the development of the pulsed
power technology. This paper reviews the advantages, typical facilities, and technical weaknesses of three kinds of
flash X-ray radiographic accelerators, including the radio frequency linac, electron induction accelerator, and high-
current accelerators driven by the high-voltage pulsed-power source and diodes. The technology trends for the future
are summarized, as follows: (1) to develop accelerators capable of producing co-axial multi-pulse X-ray; (2) to
develop compact, small and mobile accelerators by employing all-solid-state pulse power components.

Key words: radio frequency linac, betatron, linear induction accelerator, Marx generators, induction voltage

adder, fast linear transformer driver
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5 Marx & Az 25 K i 4 AR | R HL R S 2 (IVA) R ik o L4678 R 2% (LTD) 3 M R M H R Bk 2k . A
LR T LI E 3R, 5 FURBOR BEA 9 2045 i ORI B, X LB T 25 B AR R BOR i, B T ROK
KIETT ]

1 MBSk X ST A BB MERR
1.1 S35 E 4 ik 2

SRPAR L0 2% T e R I AR LR S I A, R H S A H R S U R T s R, B PR R A
fit e AT GO R Y T K S RS R B A B S A G SR 3 AT P R fn A5 A
1963 4, 3 [E Los Alamos [E 5 5255 & A il T Phermex [N BEUAR N # &5 7, 401l 1 7R o Phermex 42— 55 — i 43 I
AN E S, AR 50 MHz, SR £ B 25 11 I8 IR 1S 19 D) 23K B 2~3 MW, FREIBRTE A 277 2R SRR EE 29 1 KA
JVk B8 247 200 ns ik i HL SR AT IR I, JCER A B B SR B, B AR 10 LR R, BB 20~ 30 MeV, Jik it
S BE 24 3.3 ns, [A] B8 B[] 20 ns (R FAE IR ), S-SR BE 29 175 A, HL 50 F8 22 o $HOR0 7™ 28 ikl X Oph 2, #0 AT
1 mAb X 4R 5 29 400 rad, X S AEBE(50%, MTF) AR 24 3 mm, Sz 24 f tH 50 1 5 5 9 DA O X0 28 R A 2 0o
1997 4EHij 5 , Phermex %% ¥ {1 A a4 BY Bk i D)8 RGEHEATFHI, 101 1 ke i SRR R, SR M 5 Marx & 2E &%
3 90 6 PR AN AR T 56 B B A ok O sRZe FE L, R BR b R AR T H AR A — B B A Bk i (600 kV/39 kA/
90 ns) ), Phermex X Jlk i 4y H B, A1 X 526 ik 5 29 60 ns, [F] B B3 0] 24 1 ms, AT 1 m 4L 57 5 29 100 rad, S5 52
24 3 mm!",
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(a) schematic diagram (b) experimental scene of the Phermex facility
Fig. 1 Radio frequency linac Phermex”
P SR N AS Phermex!”)

1.2 EBFRA NS
121 [ml e s AR S e 2

] it X F, 7 JR% N7 I 32 2 ( Betatron ) 2 A Hi F 0 10 Ji JHE, 308 ok i o (1) 225 1 0 30 ST 7 £ ) 104 TE H, 37 oK i 28
11BN S N a7 S 1 7= W R e ) 1 B A S B2 V= Ry 18 R I ¢ R VE W= N 9 2 D ST 7 B B o LB S 58 1R TR
I (— e B — 18l Al 3R A L+ eV ), 2 Z W RS B B fE 0. R i 5 T Betatron AR B 1
BIM 7 51| [N e HEAR ke 4% , AR 1458 2 BIM-M, LT RE SR 70 MeV, LT AU 280 A, X I £k AR BE 2 mmx4 mm, fik
Y& /N T 100 ns, #LHT 1 m 4b ) &4 150 rad, BIM-M A] it 1~3 A bk b X G528, H =ik X GF 2 a8 B2 | (] F 1 1)
AL 0o, BIM & 41 i #5 f - e 1 (30~70 MeV) . HLF A/ (CBCA A), -HEAH B AE FH DR e i Ik GE
HW/NT LKD), 48 S AR T] 22 O S AT, I g8 7 Az 22 Bk b X ERAHXS 28 5 o X S DRI IR 588 65 9 32 2k
RUE XA T RE R, SRR AC S, A X SR AR R RO
122 BLARIER N 2R

20 fit22 80 A AATT R, 1 bR b AHAE R L 7 UL I 45 (LIA) SR 7™ 2R i BE ko X SF 2k 0 LIA 32 % o A ik
MR RGE A G IR RO S R AR R R AR AR R G . Dk T AR G S A A R 4
HL Pk i CHL TR 200~ 300 kv, D38 <1 GW), FE N7 5 Ui L 1 WA S RN Pl 75 1) o WL 3% o T AR 72 A RO B 1~
5KA, B 1~4 MeV 5 Ui K i L 55 o i 41 o g Js 9 Jon S 1] B2, 56 O PR, 3 RO VK i ri S 03, A o 3 18] B SR Y
SRV TE DA, HL 3 W S T R R, RO S S W, A1 2 TR o 5 Betatron fIlTEE #% SR I BRIE N % KR [A]
LIA 2/ IN5g e e e e —2, SE Ul UL 1 2 0 R BUINE, L 7 R 80+ Z0n s poin i = 40+ Mev(10~20 MeV),
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LT o T PR RO R, 7 A s BE K b X BFET. LIA

Xof A g IR 1 o o e B T R R T AR e e ] ) 2 E .
ZOR o [ b b SR LIA 7Y PR BEORH I e 45 BoR g dr 3% 1 LI
B, HARR MR B L [E Los Alamos [F ¢ S 40 % DARHT- e — — -e»— — — e—— — — e—axis
11 R B TR R A 5 e XX 5 s 4% o Fig. 2 Working principle diagram of LIA®
LIA [R5t BRI 25 L 7 A RE RO AR (10~20 MeV), B2 LIA TAfFIHE©

HL SR B A8 KA, B ko TR T 4 ) R e 2 8 K, B A T S R AR, T 7R A £ A ko X
2R, LI LA IRIN IR M . 31 Los Alamos [¥ 8 SE 16 %8 DARHT-I I % 77 Az DU ik i X SR R BR AN 3 fif R o 7
A S A RN — A K L AR RO ~ 2 KA K9~ 1.6 ps) , 75 B BT HE iR A 85 2R 2% (kicker) A K
W RE 4 S [R] B B [A] 400~ 500 ns., ik 56249 50 ns B 5 (CHE A fL T SRR A6 45 ) L 4 4N koo el 7 SR F T4 7= A= Y
Jik i X 2 U, TR A BEAE O B XX S AN, B i R R HE 2% B K e T R R R i
200~ 300 kV B [k v, AR U™ A= R 3 A K b R o (K 58 60~ 80 ns), AREAF = kb X G4 U7, EEIERET
LIA H A B A6 B fin 3 &% Sorpius, 411 4 fr7s, BEHLAK BE 20 80 m, 245 12 FIF N 1 4 1511 2.4 MeV TE A &5 Fl
90 4 i s 4 . Sorpius fik €0 2 BN i RTINS 1) 25 Kk b D) 3R 2R A OR FH A B A AR A, B B A Bk b
DR A 3 A i O Jis ) 241 200 kv ik b, SEHLTT 2 34 22 4[5 A5 4044, Sorpius T 11 2025 4F g 1,

®1 EFR LR LIA RS BB AR NE =5 i 5 R I8 4R
Table 1 Technical specifications of typical LIA typed flash X-ray radiographic accelerators in the world

L energy/ current/ FWHM time/ dose@1 m/ spot size
accelerator organization
MeV kA ns rad 50% MTF/mm

FXRM Lawrence Livermore National Laboratory, USA 18 2.3~34 65 325~400 3.2~35
AIRIX!M Commissariat & I’Energie Atomique, CEA, France 19 1.9~3.1 60 350 1.6~2.0
DARHT-I" Los Alamos National Laboratory, USA 20 3.0 60 550~650 1.9~2.1

XX-11617 Institute of Fluid Physics, CAEP, China 20 35 70 >300 <2.0

DARHT-1I!"*"! Los Alamos National Laboratory, USA 18 2.0 4x50 100/100/100/300 <23

XX Institute of Fluid Physics, CAEP, China 20 35 3x70 >3x300 <2.0

septum
long pulse qlilad short pulse
region Kkicker region to target
quads

l l H ﬂ beam direction

di ole\J
S3 bias ' E imaging

dipole station -
new septum dump quadrupole Q N . ]
beam accelerator
dump A , tographi
Fig. 4 Sorpius, a 20 MeV flash radiographic accelerator under
Fig.3 Schematic diagram of DARHT-II accelerator construction in U. S. whose total length is 80 m"”
to generate four X-ray pulses! P4 S&E IELEBRR Y 20 MeV [N T AR
PEl 3 DARHT-II 5 i 7 A= DU ik e 3 P U9 J0 32 7% Sorpius( 4 Ji 80 m)!”)

1.3 &Rk % Th 2 n & 28
1.3.1 Marx & 4= 28 Flbk w1 g 3 AR

1964 4, B2 [E] J5 T fg 2l #45 BF 58 P CAWE) Sy il 2 T8O IR AH 75 22, 1 UK Marx & 4= 258 F1 Blumlein fik #h % 4%
FEARMGE A, B TR B2 — & 50 A XS B P A E 28 SMOG(3 MV/50 kA/30 ns) , H i FFA1 T 5 T 3R bk v B
AR KR T, AR LR 0 T B S SR JH Marx & AR 28 77 A us G0 TR A Ik b, T e o bk e R 4k B
# Blumlein 2k Gl % R HIAE FE 38 H1E 8 A B Bk 48T, 2 )5 20 B8 48 5 e 48 3 8 T % X 4k s 1, 1k
S rE A ik vk X B2 . AWE 3E T % 5 R BF ] T Mevex, SuperSwarf, Mogul-E 25 [A] 3¢ B8 AH b %, X 5 28 i 2 00 55
0.8~ 10 MeV™:3, H EFH RFGFr 04 2 iR, Hoh K AEH Mevex, Mini B %% & R FIIKFHPT (<50 Q) A Wi 46 &
7P X B2, R RE T SuperSwarf, Mogul-D, Mogul-E % R F 55 BHHT (> 100 Q) 5l — 0 45, X 2ode B X P25 R
SPIEE B K (>25mm) Y, B E R T 882 5 7E I ) R TN ' BR AH i 3 %% Euphrosyne(3 MV/50 kA/30 ns),
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]2 BT Marx & 4250 Bk 2 B £ 5K Y S 8Y R 5 TR AE A0 32K =8 Y B AR 4B AR

Table 2 Technical specifications of typical flash radiographic accelerators based on Marx generator and pulse forming line !

accelerator organization energy/MeV  current/kA  FWHM time /ns  dose@! m/rad  spot size 50% MTF/mm
Mevex Atomic Weapons Establishment, UK 0.8 35 50 1.2 ~2.7
Mini B Atomic Weapons Establishment, UK 2.2 30 50 12 ~3.3
SuperSwarf  Atomic Weapons Establishment, UK 5.5 30 60 80 ~4.9
Mogul-D  Atomic Weapons Establishment, UK 7.0 30 80 220 ~49
Mogul-E Atomic Weapons Establishment, UK 10.0 35 80 600 ~5.5

Thalie(8.5 MV/110 kA/75 ns) Fll Asterix %< £, 2000 4FJ7, 7% E X Asterix %% & #E47 -k, 5 56 E1 4250 90 = 0k
GIFRT 4~6 MV HLJE T IFE AR AT 4 45 M 45 5250, hy ik JR N R P 285 T 258 R E AW AT 438 400 A0 A5 B AR 174 37 284 A
S FECRE i #5 AF A 5 M R 00 AL R AL T R o S 00 IR

BET Marx & A 2% FIUBK o0 T8 102 e AR 9 T8 D' FECRE Jon 382 24 235 440 AF KT 7 2R, 7E 20 HH22 60—90 4R AR ik o )y 38 ¢
Wz R, TR E AR T IR R R A A A G — 57 (8 MV/100 KA/80 ns) ', I AR Sk i E T REY)
PR 5% e T AR P BRI 5 B A 1 TR DA G BEORE XL, it HL R 2 T MV, BT 1 m &b X SRR 0.75~1.4 rad ™,
AR AR 1 F B (1) X th i (B ) 2l K, XS 2R 5 9 IR A RG2S W 22 G5 1 [] DG I6 ] 20 M B K
SEANEN 2R . () X BHRAE R Z IR, — /N T 10 MeV., X 2R AR B0 T 0 487 WA b bk e e R
(B, 25255 B R R R R, B RS s A =2 I A A o R R R R, S UK b U R AR R R
25 Y TH DA 286 T O BE A Tk ofin o, S 350 L i R) ) sl i — 2P R
1.3.2 JB&V HL RS fings (IVA)

2000 4F LAk, o 36 B AR RE X K ) & T TVA B A6 IR I 28 2427, TVA 322 i 5 K b 2 6 0L J8 i
Ji | WG G AL AR L TR TR A SR AR AL, IR S B o K oh ) R I E R R Marx & AR SRk P i 2k
BiAR, it 2~ 3 kP IESR, 7= A 2 B IR AR o rs Bk (LT ~ 1 MV, FLIE 100~ 200 KA, ik 55 40~ 80 ns, W& {H T %
100~200 GW), & FEAF 5E B P 108 A 25 SRR i o 56 T Pl JE s J 3, 5% N H K 0P 7R IVA IR0 F 4R S8
B I, AR A R A o (R MV~ B0 MV, FLTECE KA, WE(E T3 TW 90) BI85 = 21 % X 94 ik
WL VBRI A B RE K R X B,

transformer oil magnetic core inner stalk  insulator stack primary current secondary current

Fig. 5 Schematic diagram of working principle of TVA
5 R H A i g (IVA) AR J5 3R & &

IVA IS #8454 Bk 2t s o 5 LIA ISR 25 AH b, TVA 25 & D S bk ol v 7 o0 A L SRS AT #L AR 75
T 5 i L v ) R IR A N 58 A, RLRE T LIA SR H AR | B A e R 3 RO B SR A AN R
EME. EPR MR TVA R BRI &5 Q5% 3 o, AR 20 o 56 15 XU A G BEAH 2% & Cygnus™ | [N R
FHAE RIS UEF- 5 RITS-651 F15 [ Ji 1 RE A% AT 5T rhO 78 HE Y 000 A D' IRAR 1056 B HRFP,

Cygnus J& [ bR F 5 5 55T TVA FIBH AR AT Fl 45 A% 8 H5 R 1 5 28 YA G IO i 45 (151 6(a) ), i & 5¢ 2
ST X SRR R 600 A XU A1 i, 7T 3R AT Bl B AR AN AN [5] 1) 220 79 R 15145 . Cygnus 2 B 1 ME— 76 38 B N AR5 [
L5 e R R0 37 L 14 e R K e XS 2 I g%, SR Y T XS R RE A IR AR (2.2 Me V), Xof 48 22 J 4 o i 30 v 2
W B 1) 2535 BE AN A2, DRI 5 1 00T 4 ok — TR R g 2 Jre B vy H J 1) TV BIR Sy 50N g B 0 i SR A Xk A8, JF
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Table 3 Technical specifications of typical IVA flash radiographic accelerators in the world

L energy/ current/ FWHM time/ dose@] m/ spot size
accelerator organization

MeV kA ns rad 50% MTF/mm
Cygnus Sandia National Laboratory, USA 22 62 50 4.0 ~1.0
RITS-6 Sandia National Laboratory, USA 10 120 45 350 <18
HRF (under construction) Atomic Weapons Establishment, UK 14 140 60 600~1000 ~5
Jianguang-1 Northwest Institute of Nuclear Technology, China 2.4 45 50 3.7 ~1.0
Jianguang-I1 Northwest Institute of Nuclear Technology, China 4.3 80 50 16 <2
Hawkeye-I Institute of Fluid Physics, CAEP, China 43 100 ~60 18 <2

BTN HE A AR B UE S 5 RITS-6( 51 6(b) ) o 3 [ J5 7 B 2 #5 BF 5 v 0 B0 R0 35 1 % A ' JEAH 3 56 152 it
HRF, H o =428 14 MeV IVA BN B I 2 25 Merlin( & 6(c) ), & — 2% Merlin JI# 5 d1 10 20 i 5 XA,
B LR 10~ 14 MV, Fiy th 38 bRl B8 i 1 A s 1 DA O JEORE I B 2% Mogul-ER? . [ P9 78 b A% H R B 5% T 7E
2008 471 2018 43 Bl Hi 2.4 MeV F1 4.3 MeV [ADG I & “ 8106 —5 7 F1 “ G657 (& 6(d) ) P, thE TRY)
PR 5T e #E 2018 4117 J5 AL DA 4.3 MeV ikl X OEAL “ IR — 5753,

rod-pinch diode

(c) Merlin accelerator (under construction) (d) J iaﬁguang—ll accelerator
Fig. 6 Typical IVA typed flash X-ray radiographic accelerator
Bl 6 B IVA BRI AN 4%

IVA TR BEAR T 25 HL SR J00E 5 0 BT KA, A K b 7 2 5 b 0 AR B 0 o O 1 K, G ok v g A
T, mAR X G A R ARE R UGB AT o B NN IE AR TT R TV A Ji5E A 5 A 22 ikl X 4T IR B 5 1
RS, GLAF TW 9 MHz #0524 20 fhio ™= Ak L e Dl 3 i 3R A XA e — W A 0 52 P A 07, R T B g T 7
S ATy Tl AN 2 B PR
1.3.3 PRk eh B 24 Fids (LTD)

2000 4FJ5 LTD £ A %z i U, 75 i RE K il X IR 2 P8 't AR 45058 B 13 AR e A1) 1O T IS5 054 LTD A9 SEAR J B
UnlEL 7 Frs, B LTD Jiko P50 5 by 20T Zore B A IR 2, B BB ol 22 (K R J L /N L 23 IO S Gl o A
brick) HIBRAL AL, LTD Al TVA JI 3 #5156 o g% 7 S5 2, TVA Jo 28 35 470 0 ok b 3 26 U5 B 41 22 e MV 0% ik
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Fig. 7 Schematic diagram of working principle of LTD
7 LTD TAERHREE

P e HE R S P AR ORI A, T LTD K54 9 i i (brick ) 48 BZE RS H NS, T 142 ™= A= 3R 3l 1 #R AT Y 2+ ns~ 1 ns
HL K o, JCRE AU K ol R 45 AT, AT T Marx & AR g FURK piOB RZ BOR S5 % Gt 2 Gk ol R 4R BOR 2k, BoA 454
e B BeE A HROR R L

FE 1 75 LTD AU PR G B AN B 28 A0 ST 48 b5 W26 4. H A br L 3078 LTD A9 [A  BE AR N 3 4% K 22 40 T 4%
ARWITH B, ilE 8 Bk . 35 Sandia [E RS H % 2008 4R 45 H T XU 7 MeV [N Y BRI i 2 AR A 1 T, koK B
TR 72 9% LTD B (BB e 100 kV) ER I 1, IR R L 25 G 468 2 A% S 2, X SR 24 B 38R ) 1 10 ik 4
TR, BT R RRZ) T MV, X SFE K2 53 ns, BEET 1 m &b X 5L 5 24 350 rad™, G200 EE g L A bR S
DA A 4 I 3 5 RITS-6 AH G, (R I3 #5 (R AR5 B . o0 T 500 AU 7 MeV in 45 B4 R, 25
2011 AF A A2 21 G A b R B A6 /N80 DA ' BE R i 2% URSA, % i 3 2.5 MV, T FF )& LTD 434k, 32
R T BB 22 5L 45 7E 2007 41 5 $2 1 B 23X 8 MeV [N BRAH i £ IDERIX AR & 35 1111, fik wh Ty 56 0K 5 5 % H
84 2% LTD A Ep R4 B, I P L2584 G A% i S iz A7 BB 5 1A BB IR RS (29 50 Q) , Tt fa 2 s iy 8 MV,
= 52 75 ns, HUAT 1 m AL X BFLFI R KT 100 rad, X BF A BER SF/NT 2 mm, JAE 2010 4R #5714 H HLE 1MV
B 10 2% R BESCEG - 4 LTDR, HEj LTDR B 58 i 2700 43 YK AT 5 P -+

x4 ERLAZLTD 2 RBMERNEITIER
Table 4 Design indexes of typical LTD typed flash radiographic accelerators in the world

L energy/ current/ FWHM time/ dose@1 m/  spot size
accelerator organization

MeV kA ns rad 50% MTF/mm

dual-axis 7 MeV conceptual design Sandia National Laboratory, USA 7.0 160 53 350 ~2

URSA Sandia National Laboratory, USA 2.5 58 53 2~3 ~2

IDERIX conceptual design Commissariat a I’Energie Atomique, CEA, France 8.0 120 — >100 <2
LTDR platform 10-stage . L X .

LTD in series Commissariat a I’Energie Atomique, CEA, France 1.0  ~170 — 34 ~4

3MV LTD conceptual design Institute of Fluid Physics, CAEP, China 3.0 ~75 — — —

ten-stage LTD in series Institute of Fluid Physics, CAEP, China 1.0 ~100 — — —

PR TR A B 9 B R BT ST BT 2017 AE4R 1 3 MeV LTD U A IR AR UK 20 #4851, e 2
K 8m, Hi 30 9% LTD #EHe R IR4L AL, X B2k 0 2% BT 40 Q FF4I4E A, A R 3 MV, EFHIEZ 17 ns,
Jik 562 98 ns. 5Bk W [ LTD A IR 6 JEAR ok 28 A4 35 2 A6 T2 (1) FH LTD BB ot i 048 1 ofe e 4 ik e o
FE 5 (2) IR AR R A A A A it o A6 DL Z HT, ) TR 4 3 0 o A A AT 5 i A ) 17 10 9% LTD 2k
IR, F L EZ 1MV, B2 100 kAW, PHICAZHE RIS T 7 % LTD B SL KW 5E -5, -
JB T 22 GBI BRI M N L ORI O fih ey 2 AR S AR AR 9

FAXE T TVA RN S BE AR AN 25, LTD DN ' B K o 25 &5 4 B0 S50, 6 501 338 4 /N 2 ) TN ' XS 4 TR AR 75
Ko S AME R LTD AL Py 2 52 B GEm] fh % . S bl H , A7 BE S ik ot o LTD 250 IR S HROR o 3ok 25 1 I 14
FERN: (1) ZRHBES NRFKE AR RS, LTD PRI T 2 (— A 100 %), X H2b T e
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M""

(a) conceptual design of dual-axis 7 MeV
LTD accelerator in U. S. (23 m in length)

(c) conceptual design of 8 MeV flash radiographic (d) experimental platform named LTDR with
accelerator in France (length about 20 m) ten stage LTD cavities in series in France

Fig. 8 Typical LTD typed flash X-ray radiographic accelerators
Pl 8 ST LTD 2[R BeAR i i 4%
— AR 8 MeVs (2) LTD Jk b 5 02 80H8 & 2R A1 . 32 A3 BRGCBOM i i1} At JTs 8 (B0 A9 BR W), H R3¢ 319 LTD 24
DAL A ik 45 Ak s 585 0 80 BADE 5, TG 552 o o g 1 48 v T 8 e O A AR SR 9K s et B R T
X 52 7 BB HT (R 6 X DT C ) U, LTD Jinsde #s i LASE B 7~ 8 MV LU R 51 80 R DE LIz 475 (3) it K T i o
R 2, LTD % H T H vl 25 8% BRI 7™ A2, 0T G ad WA B Dk i TR 246 BT, Dk it i 450 2 L 1 THOBE 22, 4 2] ey
DA T b LR A DT, AT A R O I S S B D7 A R 2T SR A

2 JLFPH R BR 2k U bE B2
JUFP TR S FERE i 3 21 5 AR B 2 (A % BN 6 S 7 o S A0 5 28 i k8 R L, [ J% I o ok 85 45 g X 028, 7k
T AR AEHE 5 (30~ 100 MeV) , “F- I HR 51 100~200 A, X §F 50 Ht vl ik B0 A rad. 3 9 28 DA 6 HE AR s 4% /4 3=
T U T X SR B K . REIG S A, ARERRAR T TN XS 2R BEAR B9 25 18] PR, 38 S 800 X TR TR 5 9 8 & 1k
D 5 A, i LA T AR e 03 o A R o 2 A R B 0 2% S BN A Ak 12 W 5 SR, (LA T Ml T 45 X A 253 ] 4 Bk R
BRSO R 0 AT AT A AR R
F 5 JLFELE R R0 SRR B LB

Table 5 Comparison of several typical flash radiographic accelerators

classifications accelerators advantages disadvantages
. . compact, capable of X-ray energy spectrum is very hard
RF linac RF linac . . .
producing multi X-ray pulses and focal spot size is large
compact, capable of X-ray energy spectrum is very hard
Betatron . . Lo
inducti ) producing multi X-ray pulses and focal spot size is large
Induction accelerator high irradiation dose, small focal spot, . .
LIA complexity, large volume, high cost

capability of producing multi X-ray pulses

1 time jitter of X- tput, difficult
Marx+PFL high irradiation dose, small focal spot arge fime JIer o r;a Y OuipH, CIEY
to produce multi X-ray pulses

high-voltage, high-current high irradiation dose,

pulse power accelerator IVA difficult to produce multi X-ray pulses

small focal spot, compact volume
LTD small focal spot, very compact volume difficult to produce multi X-ray pulses

LIA B[R 8 BEAR AN 8088 1 TS AE B 10~20 MeV, SR FE 1~2 kA, X I 250 4 AT 3k B HCET rad, RE A8 [R] I 52 91
RN /NEFE, 2k, B 20 LI E S AR R s 2 W B B At S i A2 TR 22— TS e
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