5. Discussion and Conclusions

In summary, we developed a new x-ray generator with a cerium-target tube and succeeded in
producing cerium Ka ‘Iines, which can be absorbed easily by iodine-based contrast media. Both the
characteristic and bremsstrahlung x-ray intensities increased with increases in the tube voltage, and K8
lines were absorbed effectively by the barium sulfate filter.

In this preliminary experiment, although the maximum tube voltage and current were 65 kV and 0.40
mA, respectively, the voltage and current could be increased. Subsequently, the generator produced
maximum number of Ka photons was approximately 3x10” photons/cm™s at 1.0 m from the source,

and the photon count rate can be increased easily by improving the target.
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&8 PV FS R MEE oW BICGATh, XBRBELESGHEREEZHIT TV, Hic, hE
EEICIE KRS 33.2 keV DIV EFREFAVFRATNZOT, RIUEEDEDTHILBENT +
I ENF—DXRUERAICHRERIRE NS, Lizh>T, 35 keV BEOBETITXRIZ
WIOEEVICRIERICERTH R Lh b, SRRV V70 VERRIKREBEN TS,
IA7OT A=A AKBEEZBW-BEGARXBUEI YV F S X MREIE Wilkins!? L XD ER
Ehiz. Bifl, 100 pm BEDMERE) 7FVEL CRERAVEEBRHES VESST7 41—V AT L
BWMRIZHI /WAL EFEEN, ERLDDHZ. XERBICBVWTLET IV ZILIEEATWS
B, A A=V VT I L= EBWEIYEa—2—5UF 55T 4— (CR) ¥ RT Ty FRXATF
477 %— (FPD) X7 4 VL& B LU TEMSBEENS 20T, HARIIC K 57 EDE L
BHATHB. EOICHKRICE D BEEAL LOBEROBENMEBE N, UHIV FSALOHNEDS
bbb, TOTLHMLEEFRT I 2NVEAREORNMNIEERADLAERS, BIFEERZET
W3,
HESIBMAEXBRREZITS I, T2NVF—BIRAD FPD OBRLIT>TW3A, XETE,
WEMFE L, BROXFEBORMESR CRICK DR LIZERIC DWW THIBICEREAT 2.

2. ETF I RINF-TS5 I XEER

K74 b UIXNF—OFEH TS A< XEREE 1620 31— FXRL—F—DEBRFHADHIC
BREIh, @#@P= v VEOKRIFEEXREMATESDICERATHS, Fig. 1 DX SIC 200 nF
DAVFY—% 50kVREIKAEL, EEINEBRHE XBEORIEIC M) ABEZHMT 52 &
WKEORET R, COEBTRBEIINF—HEBLEIOVBER S AERELTYE, ChERRICE
RT3 licky, HBXBEIRRI N, SEXH GHEXR KERTNS, TNGRENTES
TENORERII TS AT RBRICERT HDT, BEILT7ANVE—EBALZL LLRRERDE
BEXEIREETSE, AT, Koy Y740 02—lck b KPEERINT1UE, Kaf@h18bha, X
BECREBVEREZ—F Y PRI THY, 1 mPa BEIGEFHR TN 3,

BT L BRIGHSEN LD, ThoORAERKBRBELBDSC LIk DIBINL Iz, EHRE
B&h, BEEEOBRKERFABEETICSIFERL, SAEBMEIIH 16 kA TH ol FBEUR
B CRIE LIEBAXSEEIMREND 1.0m OB T 17UV AU 1.5 mGy BETH /.

XEARY FIVORIEICIE, BEE 0.5 mm D7 vtV F U LBthEERFOBARS B ERVE
(Fig. 2)o EETIX V) — VA KRNFEXBHERITH, ABBEOBMICL b XREEIZELL
#whnliz, BT &ic, REEEN 50kV Tld, BIFELERIZhic.

XERBEBICRET 10 um D= w7 2 )V E—2Hy, BEEREAEEE TN TN 12 mE
50kV ThHolco BERTSAF v I DORBRBISCIENE LR TSAF v /#THS (Fig. 3)s T
DEEOXRBHRIIY 1 us ThHE, TLFBLEEHEMESN,
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Fig. 1. Block diagram of the low photon energy

plasma flash x-ray generator.

V.t Charging voltage Using a nickel filter
¥, =35.0 kV V. =425 kV ¥V, =50.0 kV 1, =50.0 kV
20 50 100
Ko,y K Kay.»
Kay 60
40 80
15 .
2 =2 & 2
D3 w w
§ g3 £ e £ 40
b K =]
210 Bis £ Kpus -E KB =
£ £ 20 2 40 g
K] o = =
] o [ ]
& = & & 20
10 20
i |
0 - 0 : 0 . - ] s
8.04 8.90 8.04 8.90 8.04 8.9 8.04
Photon energy (keV) Photon energy (keV) Photon energy (keV) Photon energy (keV)
't Charging voltage
E 2 Photon cnergy of K
Eg Photon encrgy of K .
1, =35.0 kV Y. =42.5 kV V. =50.0 &V
6 6 6
b J
L £y £,
14 = -]
2 & ]
£ i -]
|4 v o
> » 3
k-] k- k]
= =2 =
& 2 2 2 & 2
0 _ﬂlﬂ i 0 H . 0
2k, 2, 2, 4E, 4Ep
Pheton energy (keV) Photon energy (keV) Photon cnergy (keV)

Fig. 2. Xray spectra from weakly ionized linear plasma at the indicated conditions.
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Fig. 3. Radiogram of plastic bullets falling into

polypropylene beaker from a plastic test tube.
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Fig. 5. X-ray spectra from a molybdenum target.
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Fig. 13. Angiogram of a rabbit thigh.
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