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Fig. 2 Sketch of principle of reflecting X-rays of the TGMXC
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Fig. 4 Photographs of TGMXC
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Table 1  Calculation results of the maximum energy (E,, )
corresponding to 8 focal spot sizes of the X-ray
source

Z/pm Eax/keV
15 14. 2
20 14.3
25 14.5
30 14.6
35 14.7
40 14. 8
45 15.0
50 15.1

e OFME 4 T UBRRAMBIERE C=1.03,
2.2 MEXFERRTFER

FI) I — ™ 90 FE B AH 422 5% J (MCBM 5020. 6B. Mo Germa-
ny) VR g I B X 4 3 R 45 AR BE R T 25 60 pm, FEIRA
20 mm, WIE 7 s, DU TR AR BE RE AL OR 5 i
BIERBHEN LR RS, HERE T/ERER 35 kv, T
FERL I 10 p AL PGB HE E S IR 7S Ik TGMXC 2R £ 5§
LB IO B o RIFHAM A AL, Wl kA Fo IR IR
DX RE A RETE , 58] 8 4 Fy X R s S5 ANFK 2 BF
R

WX OO ERMER G, HEIWE S FrRsR.

1

S 8 GO, WA IR 55— = 3. 03,
DL _ e e £ .
Wl 5 —>=211. 2, M3 BZOE I AR BER S8 60 1 pim,

FEWR N 19. 7 mm, T IR bR I 5 BUE A VERA 1 AR SR
FERN 7.5 pm /NI T ZOCIR A S H AW
SCUEAEBER S 60. 3 pm, AR 20. 1 mm,



59 M itk 5 g 4 A 2815

F2 SHXFEFHEEE TGMXC NAEE (F,—.)#

Tt B B 5 K BE B (B ) T 25 3 FRHiME
Table 2 Calculation results of the maximum energy (E,..)

corresponding to 8 distance between the berylium T TGMXC 15t 5 S B & AE 12 76 52 Br v FH A s A iR
window of the X-ray source and the inner entrance of ZREORAM T, HERLI AR, AR A R
TGMXC (F,-,) ZEH TGMXC Ry T B R 2 . HER A4 8 b BE 15 R 1S I 45 v 5
Fy—./mm Emex/kV A LA R0 AR X B R R 22 . LR R M LG o AR b e A
200 21.8 W2, X FARICPMELE RN T, EUEBESHHLRE R =
250 23.4 0.999 8, JEAEF HEIE 1 A, K156 BT S B ) o £ 5 0L (R AH %

500 2.8 PEARSE . LA IR AN
jog ;i BT X LR A 5 AR AR /ML B2 AN
150 27: 5 T2 P AR I 0 X G 2R RE B T 40keV YOG TR EAT S 4R
=00 28. 4 AEET iR F 3T TOGMXC MBI S 8RR N, @l
550 29,0 A5 TGMXC 596 J5 3 85 19 A/ + BE3E 1 7T L) S B X 58 2% i it
KT 40keV OGIRHEAT S ECERAE . W 7E TGMXC P4 K 1 8
— JE A9 7 325 1T A TGMXC X T 18 g S 4k i R e fig e,

y=3.03x4211.2 ATt AT LA SE 30X i R SR £k O Y RAL
1800
gf‘\} 1600 44 8
- E' . 1400 ]
8l TP RS X HFRRERNRIE X FLLES
A 1200 e S0 7k AT L G T A 0 5 X IR O T A B RS AR
1 000 SE s VAT AT O 7 3+ BT XS 10 9 28 o 1k
w00 ' ' . ' . . . JRF/NFL (K50 o) i 76 S JBE 458 Ko 127 26 0 T 1 45 B DY
200 250 300 350 400 450 500 550 PR A — DL, X RAE S R X SO I TR K R
KoFie SR AME.
8 ZUBEER
Fig. 8 Result of linear fitting
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Determination of Parameters of X-Ray Source Based on Tapered Glass
Monocapillary X-Ray Condenser
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1. Laboratory of Beam Technology of Ministry of Education, College of Nuclear Science and Technology. Beijing Normal Uni-
versity, Beijing 100875, China

2. China Beijing Radiation Center. Beijing 100875, China

Abstract The focal spot size and depth of the X-ray source are crucial parameters for X-ray spectroscopy, especially for micro X-
ray diffraction and micro X-ray fluorescence. Determining these parameters efficiently and accurately is important for the
application and development of the X-ray source. The existing methods for determining these paraments of X-ray source all have
their limitations, especially for determining the micro focal spot X-ray source. The tapered glass monocapillary X-ray condenser
(TGMXC) is a common X-ray focusing device. According to the filter property and the geometrical characteristics of the
TGMXC, the conclusion that the energy upper limit of the focused X-ray of the TGMXC is affected by the focal spot size of the
X-ray source can be obtained. The relation between the energy upper limit of the focused X-ray of the TGMXC andthe focal spot
size of the X-ray source, and the distance between the TGMXC and the focal spot of the X-ray source was proposed. A method
of determining parameters of the X-ray source based on TGMXC was designed. Measuring and determining the parameters of the
TGMXC and placed the TGMXC in front of the measured X-ray source to form a focusing X-ray path. In the case that the
focusing X-ray path is collimated and ensures that only the single reflected focused X-rays, TGMXC is detected, though changing
the distance between the X-ray source and the TGMXC and using the energy spectrum detection system to obtain the
corresponding focused X-ray energy spectrums. Though calculating and analyzing the energy spectrums, the maximum energy of
each spectrum, namely the energy upper limit, is obtained. The focal spot size and the focal depth can be obtained
simultaneously using the above relation and linear fitting. Parameters of a micro focal spot X-ray source with a Mo target were
determined by this method. The manufacturer gave the focal spot size and focal depth as about 60 pm and 20 mm and were
obtained by this method as 60.1 pm and 19.7 mm, respectively. The conventional pinhole imaging method was also used to
determine this X-ray source, and the results were 60.3 pm and 20. 1 mm, respectively. Compared with existing methods, this
method can determining the micro focal spot X-ray source and has potential practical value and development for determining the

high-energy X-ray source.
Keywords X-raysource; Focal spot size; Focal depth; Total reflection; Tapered glass monocapillary X-ray condenser
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