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B MIX B

2E REHT WHEZ

(b B AR BT T ROt SR AR 5T O, 48FH 621900)

(201441 A 22 HULH; 2014 4 4 A 3 HIEMEHHR )

KGR RGAE L I b2 7 UL (CsD) 2 FiE, 7T<)EH A9 T R (SEM) X S 2T X

(XRD) & BEAL ZLAM 3 60 BETHIF 9T 1 28 58 T 2 0% CsI il

BAG ) HUH R K ZLAME I R AR SEM

gE R I R BORE P 35 R SH 1 0.36 pm A8 1.25 pum. H&Bﬁ7k/ﬂ%ﬁi*ﬁl‘ﬂ?ﬂf%ﬁc, [ Jt R AR i AR 2, K
SRR S /INBURL R B K K. XRD 43 AT W, (110) & T AT SR e 6 P55 38 o, D&z 1) v A FE RS B, F i s /D>, TS
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KRR ML, [0 SR, SR, L4MIREh

PACS: 68.37.—d, 61.05.cp, 33.20.Ea

15 =

Ak (CsI) XHERAMERI X 28 B B & 1%
PR ERZYEL . = RE W HE LA R AR ) B 5 AT,
A RN I-0L 36 EH OMIGA %5 5 A E 5 4
K AL E (NIF) 8 (1 X5 28 2% SO AL DL B BR U1K
A5 1 X AL (LHC)ALICE 5256 J2 LHCb 5256 /i
FHFIER BG VSR R BRI 28 #8K Y CsT AR Aol
Ha, 6 8 A % O e (681 AR, CsT T 5 B B0
WEHUR, BT RCRARE, 52 SBRERTH
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e Xie 25 P\ Ky, CsT A A 42 /N UKL 78 UKL T
Uiy & R W R 7 i L 5] 0 JRTK JIEF R R
A A IR RO 0RE ;T Triloki 25 1 BL & Boutboul
28 115) AR R A YR T T8 2 T Y TR K o
R 5| ) P45 .

AR AR T RS (SEM) X 5 267 55t
X (XRD). w1 BEAX £0 41 53 66 BE v 9T 1 CsL i
RS2 BN GR, A 7 RO A KB g 28 #E DL
JBE 45 & H 1A R A F BHL 2R AR A, B T A
W B K L AMIR B 77 3. W T 45 SR X CsI Ly Be v i
v & ST Re 4Ed B H B L.

2 X W

V0 7 0 3 B B AR T e RS R
FoK B R LR R HT5 4, A 287K
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120 nm G /E N B Ak, PiEERIEFE RS 1 cm. KA
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A5 x 1073 Pa, FHEL#E %410 © /min, £ & 228 LA
20 r/min B ZR e, SR FH A 0% R PR AN
F, S BT R IR CsTM AR 402 99.9%. 58 1 Csl
VT 2% 5, TEZR R A A8 P AN = 4 No A N f— 4
SRS R TS

K FH JCM-5000 24 49 4 HE 5 2 1088 X 1] 4% (1)
CsI AT TR L5, K F /28 DX-2000 2 X 4
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e EEL AT I RS X O 8 (1 AR 2 il 2, SR P B
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7 3 2

3 £RE5T®
3.1 SEM %#t
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G WURCRLAR AT R AT Ge i A s il & 25 1.
TRl LA W 46 1 CsT iR SRR 42 5 /8 L 40
AEA, TEENR M2 SRR G, FORCRLAR 7 A A2
B, SFIIRSFH0.36 wm KK ZE 1.25 pum, 114 ik
Aab B SR i BURLRL AT IR TG B AR . SRR,
CsI I rp U AE F A 23T 120 © SR SR RIURE (1) 38 7
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BNERLI T A Y B T 638, AT,
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Ferbte 7 EEAEH. A A SR K T
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S BRI A i AR Bl AR R S R AR AR AL
HBh 75 1 FE A 2 I TS IR Fick & HEATH T
SRR FAR, IRBN 1 RIE TR R B AP, B
T Cs AT LA 22 80K (Cs 29 0.79, 14 2.66), {8
CsIRILH BRI AR, % 2 W B R B B 1
IKGrFH I R AR AR . A LG TR P, Bk
) S 4 J5 - HE 2 e AR AR, B BB BE AR BUIK,
K Gy B 2% 5y 1 NSO (8] S -1 18] i DA v (1)
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A8 Arrhenius SEHE, ¥ 3R E D Fowh 1Y)
D = Dgexp(—AFE/RT), (1)
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3.2 XRD %R

Bl 7 Hra, b, ¢ 73 AR AE 70% £ 5% 15 B
23 CE 12 hoAE 70% £ 5% MR 2 S i E 12 h
Ja FHAE 100% ¥ B2 7S S TCE 3 min 1 CsLE K
XRD . MBI R LLE i B S22 B 5,
(110)~ (220) v THI B AT 55 58 P2 3G 58, 17 (200)+ (310)
s T 97 5 8 P R AT R 9. 3 3 B CsT T A W 98 11
TARHRA T A, Y (110/220) 77 MR
MO Iy W K A 43 3 THD RH R (1] 7 B I T 73 7% R
JI3E5E, 7E 45 S R R R UURRTE RE 2 R
B. T CsLE B2 R CsClE5#4, (110) TH B A e /s
2R RE (2] DR CsT B - F i (110,/220) 21
¥y, 75 A B U7 A R B H (110) (220) T 1 #
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SioBy (111) W F) 2 vy B AR 9 A28 8 5, DA (X 45 58
280,101 °310 Xfa, b, o FE & 5 5 T AT 5 g
FWHM (SEll & 8 5 A %Ak 2 %) 5 1/ (cos 0)
Htan 6 Y LG A5 5G F8 14T 40 I 7T 0, & o THDAT A
I FWHM 5 1/(cos ) B LU 8 RIEARAA, 15
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tan 0 LU 5¢ RABEEK, 1X 3% BT I 06 55 40 dfoki
SRS B R, AR N AR o 77 S A5 55 F B2 MR AR /N
RA R 1 FIH T a AT I8 LE 58 5 1/(cos 0)
Fltan @ K ECAR. ZBETIO0 B AR S A7 5 06 T8 4k, 1 5
M), SR o 9% ZR kL 124)
0.89)

D= S WM - cos 0 @
THEHFES a, b, PSR 730108 25.6, 28.4,
45.1 nm. (4) Reb D g8 SRR, A9 X b i
£, FWHM FE i Sl 5 58 SR s fb 2 2. i

XRD J5 2 15 H 5 R0 R~ B SEM BT At 2 31 1)
WORL RS AN T — AN &L b, X2 R XRD
(12 1 BT AT 9 A T O X R, X
X ok 2L A AR ) R 45 o ). A R/ £ O S
REAAA) S T 3 A T HRC X Al P 5 A4 AR AT X 3
(1) 45 & 75 A B/ B e AR, I B X e 7E XRD &
TR AS R kL. T SEM T 082 3 1) /23X 6 A F-
B XA [ 3R, SEM A BE M 8% 21 J0RL A A7 48 45
B, X AE AR XRD 51§ RDR SEIE H L SEM AT
=[£Ik AN A N

#1 a#&%ﬁ%%%ﬁﬁggégﬂUmemmﬁ

1

i) 20/(°) FWHM/(°) p— tan @ FWHM: p— FWHM: tan @
(110) 27.546 0.315 1.030 0.245 0.306 1.286
(200) 39.338 0.299 1.062 0.357 0.282 0.838
(211) 48.725 0.283 1.098 0.453 0.258 0.625
(310) 64.434 0.337 1.182 0.630 0.285 0.534

R2HNH T AR 52 IR CsTEEE (110) & T
FAOAT S 0 £ 2 20, i % FWHM (S2E =% 5
S T A 2 Z2)  THI E] BE d A3 R RS DL A
R2UTLUE L, B AR RO N, (110) HATH IS
) KA L7 a1 R 8, T 1A)BE d A2 /). X SR 20
RS JEAT B LA B AR BB . TR R
A CsTREAFEAR A, WA N A3 LK B ) 3
AN 1L TG B R AR DR FR A i (R 2 01 2
ELERERER T A Ik Ay, Byt TR S BT S 0 1)
KAETT R B, i o B AT ).

#2  AFIZEIREE CsT MRS5S B R R

Bl 20(110)/(°) FWHM(110y/(°) d(110y/nm D/nm

a 27.546 0.315 0.3176 25.6
b 27.559 0.285 0.3173 28.4
c 27.588 0.179 0.3170 45.1

3.3 HEPEERMINK

Bl 8 Ha, bar Al R £ FILE 70% + 5% i E
7SS CE 12 11 CsT I L P A MR A5 . A
A DAA Y, 10120 VIS A, LA -V il
LEARIFMEERR, RPUSHBNE CsIERA
A R R . b IV 2R A5 52 IR CsI T
FE R EL PR 20 1.1 x 100 Q-cm, 323 J5 HL PR 4
7.8 x 10% Q-cm. SEIGHTR M A IR ER )

N6 x 10" Q-cm. FZMEREHELIG, 402 (b UKL [A]
T A SR AT Tl S A 18] I BT RESR, [H) SF
D AT GADRL T HLFE A BT TR el A LR R
HINFE T2 HOR G, X2 T CsI i R 2R i A
FOURE 5] 57 b PR W B K ASE 8 2 st AN T 81 10
ALE, RSN E N R A E A Bl 15
R T R B A T B B9 2 T SO R B IR
e

120+ 0O a
O b

100

80
< 6
ey
¥ 60
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B/ vV

B8  CsI RS2 i L BH =R 0 45 2R

3.4 LIHMEFTZEMK

B 10 Ha, b 5 A M 84 FILE 70% £ 5% 1
23S R CE 12 bR IR CsTi i 21 4hi% it R i 2 (1)
TP 5%). WEHRA LA, 528 5 CsI i 1E
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() 7K R WA U, 43 Sl % IS 7K 7 o 8 25 11 s 8 R
RSN (v3) FIRTFRARGEIRSN (1) U, WA 25 1)
CsI S AE 38 2078 BBl AT — 22 B30, 20 Bl R mf
RE A& 75 3 B RN AT 20 41 325 ek 22 00 4 ik 388 5 5% T %
BT BB B K I . A B TS K (TR
HOCAE 3400 et BRI, FE A K IR AR 48 3R 2 I
W U B 2 3T B 7K (s A vy IR BN IR O 43 S
3756 cm ! A1 3652 e~ )27, iX 3 B 5 2 1) AN
TRVURE, 1) 7 AR VR A 7K JE B2 0 3, 3R T RIS 2 ) 1 7K
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7 AR B R, B ORI A R
FANE T FE AR 238 K o T T A BT 2
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WSgie, FRATTIA A, CsI i B ff o 7K 2L AR IR i U 7y
AT 52T T A A R R T ) R 5 B K RO
AbEBEILFEE AR, SRR ¥ 5 H
JEF I B AR B, O—H SH 7 R B LA I
A7 s, 15 O—HEM K, Jkal /i Hox 4
ARAK, 3 BURR AR 45 I 3 AR T AR B BA% 3l (A LE
TUFEIK). 5 —J5 T, SRR K 7> T A LA
FRISZ IR, 7K -2 T A9 5 3 A Ao 4 AIR 3 R
WS MR . d T X PR AT OH % 4R
Bl 135 BU WA [, AR R K 1 v Ay JR 30
e 7334

4 #

WL T 285 TR 2 Sa X CsT i iR 45 1)L i
BH Z RN LT Mg i 2 o m. 8 1 52 380 I~ 24 ks X
~H10.36 wm A2 09 1.25 wm, W B K72 RIURE ] 5 b
PH, TE SR AR AR B, KRR SN BORT
KR, SRR 1R, BT IR R (110/220) 21
. H AR o SH SAS T R 38 ok RS R 25.6,
28.4, 45.1 nm. SZ# 5 EHR #1010 Q-cm &
HIR> N 108 Qem B, 7E 36753750 cm L Al
3560—3640 e~ {7 B 43 i) HH I 43 LR 20 AU
g, U 7y B T 52 B A B ) D R R S R K
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Abstract

Polycrystalline cesium iodide (CslI) thin films were prepared on glass substrates by thermal evaporation. The
Influences of air exposure on the structure, resistivity and infrared transmittance of Csl film were investigated by
scanning electron microscopy, X-ray diffraction (XRD), high resistance meter and infrared spectrophotometer (IR). It
is found that the coalescence of grains occurs and the average grain size increases from 0.36 um to 1.25 um. The
mechanism of grain growth is attributed to the diffusion of water molecules along grain boundaries and the migration of
grain boundaries driven by minimization of total free energy. XRD results indicate the formation of (110/220) texture
when exposed to ambient air and the relaxation of tensile stress during recrystallization. The average crystallite sizes
obtained from Debye-Scherrer’s formula are 25.6 nm, 28.4 nm and 45.1 nm respectively. The resistivity of the film
decreases from the order of 10*° Q-cm to 10 Q-cm. The IR absorption bands in the ranges of 3675-3750 cm ™' and
3560-3640 cm ™! closely resemble that of free water rather than liquid water. The observed split bands are assigned to

the non-hydrogen-bonded OH associated with ion-dipole bonds and dangling OH at air-water interface respectively.
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