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Abstract
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In order to lower the costs, and reduce the use of devices such as osillograph and fast response photodiode
in SG [l , the ultraviolet optical fiber is used to sample and integrate measurement for the high power ultraviolet

nanosecond laser pulse. Through the theoretical analysis and simulation study of the propagate characteristics and the

condition of distortionless propagation of the high power ultraviolet nanosecond laser pulse in the optical fiber,
laser pulse; propagate characteristics

5

different core diameter fibers are chosen to carry on the experimental research. It shows that the distortion is low
Key words

when the high power ultraviolet nanosecond laser pulse propagates in the 25 um core diameter fiber. The 25 pum core

=]

diameter optical fiber is suitable for long distance propagation and is a preferable medium for fiber sampling and
OCIS codes 060.2270; 060.2300; 060.4370; 060.5530

propagating. A demonstrative experiment is taken to prove the feasibility of integrate measurement. These results
provide theoretical and experimental basis for the high power laser pulse integration measurement of SG 1[I .

laser optics; optical integrated measurement; fiber sampling and propagating; ultraviolet nanosecond

MG R E LA 9 BEOE, B4
TR 0B Ji 7 A v H) SR = A7 5 A SOk K
Wt SR SO K i i ] R 2 Al i RO T & 8

fE& @It

LR
Wi E: 2013-03-13; WEEMABEE: 2013-05-14
B fa

pEA
B

n:

TEMPERE A XY LM EE S &, HIX &
% (1978

Ty 22 58 AN O Ik o st (8] 356 T8 fg il o SR A A & — A4t
Zinm

A7 Y i 8 T N — AN
o BEFE Py S I T B AR 1T R B B A AN B
FE O (1986—) B A - AT A, EE R HOLS B0 & O A9 4T . E-mail: tangqing256@163. com
E-mail: axiulowt@ hotmail. com Gl {F 8 & )

)2 B RIS SR 32 B AR T R O 2 RO R O T AT 5

0905006-1



i

# ot

et it I Y BOE AR R S AW X R T ik
JIT it 2 14 016 L TN e 7R 9 i 2 R N 2 TR
2 W i AR G0 AR RS 2R 1 L AR AT SR A A
T R G LED

o FOCLr BoA 5 25 il | nl 4 B A% i I s K AT
TR SR AL R R B TR SR AR AT I
AN 53 52 P 9 7 3 5 R0 52 SO Bk b iy i )
WIS AE Il 20 ol R 40 5 A 7S O e F)
WAV FBEAS » i o N0 i 2 8 110 4R JRUEE & [R] I 3 FE B2 i 2%
GERIHTTHILRE Sy . (HIE th T 2 ANEOB K sh7E L £F o
2 i IR FE O 1 D) R B SMHOL Y RE B R A 5 ™
E(E S PV AR 787D/ k2 B TR DS vEa i & o
R RIOLLT L ae T REA B 7. H
W AR S0 1 BEAE S5 A AR ULBIE 5T AN S 58I A O
5 WEIE T R 5 51 22 B ' £ BURE A i 7 1 0 4t iy
IR PN i SUUIR IS AR R

2 BT

W b A HTA 2 SN OB LT i J AR
2.0~2.4 pm, BE AL NA=0.12~0. 14 fi} B fi 42
AMIGLF  BUE AL NA=0. 22,8548k 100 pm 1 Y BR
RSN ZRECLR BB AL NA=0. 22,548k 50 pm
(B BRI 28 Sh 26T 5 548k 25 pum A1 10 pm (1 BR
BRI 2L A ZBEHLF BB LA NA=0.10 L EF 4T i
oy =1.4570 ARG F n.=1.4537, W EH
B W I 5 A2 1 2L ML,
2.1 GER S H

TE G ET A% i 19 O Ik 22 32 B DG 2T €4 180 32
M, S £F v () 6 B 2 A MR H D S ORI =X
EECY . MRHEHECH

- :_LA() dzn

o
A Ao AU OB A R R IRIEER TEE  e
DI ELAS G L LT i K BE AR G O R T

A 0 KPR A B0 SR D 2 351 nm A
d’n

T L5545 pm T RO 2R SE AT LN T
1 nm, [N AR GOROE K o (9 BB BT LA 220

P ORUE T ORE U545 K 3T 3 R AN A
SRR BT OO

_ nA., &(Vb)
Tw = C/‘loV de Ax’ (2)

A)\’ (1)

At COVP o S G BIA TV B b

& LPo B3 15 — 4 4% 1 % 20, A 2 40 37 4 %

2
2K FRIEILT V = 2.0 ~ 2.4, d;g? 15 %

0.1 ~0.2,#4f A, = 0.005,n = 1.5, W] J% S 4 HL
7, &— 0. 0015 ¢ 'A /A, XAMEEAR /AN, B L, 7
ZEOGL L BT AT LLSE & 2R

W BR 78 22 6550 2 v e 3 S 0 U A S Bk,
Fof K] 3 2258

_ Ln? _Lny _ LnA,
A A 05— T2 W % 2T it 1T DA AR 0. A BT
£ AL 17 B A B B T 2 IR Y G A B AL 1 Y
FEC BT BB 8] n S EF ST 3 3R

i (3) 2 AT DA A B AL B 224 50 m KA B R
R Z LT iy, BT LIS 1 ns, I 250
8 T B i i o ik i e 22 5 £F v e BE R A% Y R
HHEK.
2.2 HAEZERRS T

FH T DU St 19 55 AR O Ik o B 2R T HLHE )
RO — D). I, 2T R B AL S B
WA AT TR e SR & . R, B 5
SR L AEAR K I AIE — ERE L REARZ
) 6T Z i ASG LR L (H 2 24 b A& i i G g i AR
i B R EF HR AT B 7 A AR S RN L T R SRR R S
FIDK B 5 25 AN RS2 000, TR A RORE R a0 20 45
Hildr e AL s E T 3. MR P LT RS
B X6 3 Ik b 2 i AR R 1 1 S PR 50N, S A P A
SV 2 B RS2 A BRI .

M ASBER 6T 3 O R — B E A L R R AT
M e A S R 2 Y L PR R A BB B
) 1 i iz D A ik

A(*”

A (Psgs ), %Iﬁﬂﬁi‘ﬂié%%’&,& OEA=E A E
Li = [1—exp (—a,L) J/a, HABOCL K, K
L e et Wb KB e, N il S 7E G 2T o 1 $ 4R
AHGAa IEET A RO BE AL, 75 ROE AR 1 2
JCEF SR S UM B9 B (E — e T L g (A2
TES AR BN Z B LF s DL LT L 2 b 2
FCS Aoy B (AT DAAR /DN pl 0 126 B A i e o R
AW PTG T BORE IR L HORE D R 0T e g L 2F
(19 A 2 A B Dy R T 3 S AR 2 R 280

Al i R i 2 1Y ik BE B R Ot CR T
L pes) 52 380A HLUH B A B {E 2 3 T DAAR /. 35 ik

3

~ 16, 4

0905006-2



185 DI 52 S BO O ikt 1) D't 2T BBURE £ i R B 5

MY SERE /N T 10 ns 2300 HLIRRCSH AR ME ™ 2E

3 WLk A BT i AL i e VAR
3.1 SR EF o RO B v B 1S H A 1

WOk 7 B BEIC T P 0 4 T A3 2
AR R 5 5 A ) WO B o £ 3B £F o
H 1140 07 i g

JA | a i, A 1, 9°A
o7 TR AT R o Tk o =
. . i 2AA)
| [APA+ - S (5)
AP AR PR BE . Z Lotk iy Z L i)
1.0 T -
(@) i —— waveform of input pulse
I\ — — waveform of output pulse
208} “
£
206}
:
£04
E
3 0.2 \~\\
=\
0 —_— L i
-1.9 -18 -1.7 -16 -15 -14 -13
Time /108 s

B T F OB Z BB o 270K
Bk LK o B LLF OBURE R HC 8 4
@it Fom=h ity - 2UAA o pea,

wo

iy | A*AJEAARDLIA R (5) 2 rh A % R R 2

GBIy = T AL S0 —
Aog dn 7L ﬁ @ i
27{[’2 dkz 2 AU’& o 47['2C3<3d/12 +Ad/1%) A AO’E%
SRR AT AR R M n, = 3.2 X107 m*/ W,
Hta, = 351 nm, I itk A ZF 2 0 00 9ETE A O
AR ARSI 175 0 RS

1.0

R -
(b) 1 —— waveform of input pulse
! \ — — waveform of output pulse

2 0.8 M
2 '/ |
3 \
£0.6 | \
g \
h=] [ \
é 0.4 / \
: | \

' v,
£02 f -

/ \

0797718 17 —16 —15 -14 -13
Time /108 s

Bl 1 BB R AE . () SISy 5 Wi (b) B3y 150 W
Fig. 1 Simulated results of single mode fiber. (a) 5 W power; (b) 150 W power
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(¢) 50 pm; (d) 100 pm ,respectively
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Table 1 Measurement results of pulse width

Fiber length Pulse Width Pulse 'Width Relative Fiber length  Pulse Width Pulse ‘width Relative
(100 pm core of air of fiber 0 (25 pm core of air of fiber )
diameter) /m path /ns path /ns error /% diameter) /m path /ns path /ns error /%4

5 3.02 2.99 0.99 6 3.03 3.00 0.99

10 3.01 3.01 0 11 3.02 3.00 0. 66

15 3.02 3. 04 0. 66 16 3.03 3.00 0.99

20 3.01 3.09 2.66 21 3.06 3.00 1. 96

25 3.00 3.18 6.00 26 3.05 3.01 1.31

30 3.04 3.13 2.96 31 3. 04 3.00 1.32

35 3.04 3.12 2.63 36 3. 04 3.01 0.99

41 3. 04 3.01 0.99

46 3.05 3.02 0.98

2 b TRk E] A A
Table 2 Measurement results of rise time

Fiber length Rise time Rise'time Relative Fiber length Rise time Rise'time Relative
(100 pm core of air of fiber 0 (25 pm core of air of fiber 0
diameter) /m path /ps path /ps error / A flameten) /m path /ps path /ps error /%

5 533 537 0.75 6 507 491 3.16

10 464 466 0.43 11 478 453 5.23

15 429 467 8. 86 16 487 455 6.57

20 430 543 26. 28 21 502 524 4. 38

25 410 587 43.17 26 518 498 3. 86

30 425 558 31. 29 31 501 499 0. 40

35 458 604 31. 88 36 507 480 5. 33

41 501 479 4. 39

46 494 513 3.85
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