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Detection efficiency calibraion of CsI(TI) scintillator with 2 000—
2 800 eV soft X-ray incidence
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Abstract: CsI (TI) scintillator is a key part for the transition from X-ray to visible light, its transition
efficiency is of crucial importance in X-ray diagnosis for inertial confined fusion. X—-rays could deposit
energies into the CsI (Tl) scintillator and visible lights were emitted. The detection efficiency of CsI(TI1)
scintillator with different thickness was calibrated on the beamline 4B7A at Beijing Synchrotron Radiation
Facility in the energy range between 2 000 eV and 2 800 eV. Energy deposition and energy response with
the stimulation of X -ray were studied. The whole system included emitting X —ray, standard detector,
shutter, CsI (Tl) scintillator, black box and SI1000 CCD. Emitting X —-ray was normalized with curve
fitting. SI1000 CCD was used to receive the visible light which the counts were kept in the linearity
range of CCD. The experiment gets the detector current, CCD counts, the ratio of CCD counts and emitting

X -ray counts in the energy region from 2 000 eV to 2 800 eV. The results show the detection efficiency
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increase with the increase of the thickness of CsI (Tl) scintillator. The experimental method makes

foundation for the subsequent selection of a suitable thickness of scintillator of soft X—ray detection.
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Fig.1 Sketch of experimental arrangement
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Fig.2 Schematic diagram of the standard detector moving

into the light path to record the incident X-ray
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Fig.3 Schematic diagram of the standard detector moving
out of the optical path to record X-ray into

the CsI(TI) scintillator
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Fig.4 Schematic diagram of the standard detector moving
into the light path to record a certain attenuation

of the incident X-ray
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Fig.5 Intensity map of the curve fitting that calculates

the X-ray into the scintillator of CsI(TI)

0917003-3



ok TAR

% 0 i

www.irla.cn

F b3 2B BR Gt B R B4R SR AR 2 B AU AR T
% F U LA DT A S O 5 B DL KR TR B RPN S E)
CCD 1y a] WO+ % & A sl bR & A S X Ot
T, FE A R A, K b v TR 2R Bl B P
P T A I i 00 B B €5 O SR BE o SRS R A E AR 5
ok CCD id 3¢ 58 5% (1 6 Bt , CCD i1 I8
i 1A P T B, AR AR IE CCD A S LR, 4l
FHUS 5 A< 00 B DG ) ] o S — i ) Be AL SR B Xt i
FE, LA Jm] — B I E] N i A CCD iy i1y ] Lo it
B I (E o/ Ex )= s, X FERURERF 21 H 7T I
5 ASE X otz b BEERIR0R

Bt X CCD )65, F WinView B [H] 1
R D6 BE L) AR TE AN [ B8 00 45 1) CCD i %0— 3k .
CCD 75 3 ¥ G Se R 4L T A IR 1, AT 58 0 22 op 2
FBRA S, 4 [ E X 8 CCD i 8k 17 84y, JF
FIBR K/ AR [F] (9 A i BR 43 IX 3, 754 8] CCD %, 52
5 02 I BE B AR B L 3% 2B 1) R AR RE AN O U L L
By R E 6 iR .

Pl 6 S B3 5L o s A

Fig.6 Schematic diagram of experimental scene
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Fig.8 Curve of visible photon emitting from CsI (TI)
recorded by CCD
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Fig.9 Energy response of different energy X-ray incidence
of CsI(T1) scintillator of different thickness

with the energy from 2 200 eV to 2 800 eV
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Tab.1 Energy response of different energy X-ray
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different thickness with the energy
of 2 200-2 800 eV

Thickness
Energy/eV
20 pm 20 pm(1#) 30 pm
2 200 2.66419¢e+14 2.38970e+14 1.19293e+15
2400 1.0274e+15 6.87652e+14 1.94917e+15
2 600 1.52921e+15 1.30067e+15 2.86765e+15
2800 4.13944e+15 1.63504e+15 6.88462e+15
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