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Research on Calculation of Gain Spatial Distribution for Main
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Abstract A model which can simulate the pump dynamics process of the main amplifiers in million joules laser
facility is built based on Monte Carlo algorithm and a ASAP software. The model contains 3D airspace and 1D time
domain, and the evolution of the distribution of the energy in light pass surface in different pumping time with
complete absorption on cladding is calculated, which is the same with the results mentioned in previous articles
proving the accuracy of the model. The comparisons of average small signal gain coefficient are made between the
cases when the residual reflection in cladding is taken into consideration or not. The results show that there is no
significant difference when residual reflectivity is below 0.05%. The value of calculated average small signal gain
coefficient with residual reflection is 6 percentage smaller than the measured value(4.42/m), which results from
the use of part approximation during the simulation, the unconsidered spectrum of spontaneous radiation,the
subsurface damage in the actual Nd:phosphate glass and so on.

Key words lasers; laser amplifiers; amplified spontaneous emission; Monte Carlo; ray tracing; gain spatial dis-
tribution

OCIS codes 140.3280; 140.3430; 140.3460

1 5 5
74 ER GO 2 R S T I A T T AR 10— AR AR O TR B 28 2R S, i AT SC B K 10T Y

% B #A: 2015-06-26; Y BI1& 25 B #3: 2015-10-07
ELWB: HEKH AR 4(61205212,61205210)
YEE B v EvKHE(1989—), &, W E AT 902k , 328 T i D30l i RBOR & 3155 07 T 9 IF o
E—mail-wby ice@siom.ac.cn
18 A A AR (1964—), 5, it BRSO, Tl A e, 2 0 S 3 D R0 G 3R Sl s Ak e 5 T ey Y
E-mail ; ]qzhu@mall shene.ac.en(G# mfs BREN)

0214003-1



DI S R ¢

ST R G R T A B 105 AT B AR R o 35 [ 9 B R SE 3G % (LLNL)SE J5 & & T Shiva, Nova, Beam-
let 55 JR Bl 6% 4% B,y [ 5 50K B (NIF) I BRI 4R 4L T 22810 NIF J2 32 4 O 1k & 8 i f R i MO0 3K 3 %
HEE AT AR 192 OGR4 1 1.8 MU Y @ REHOG , TR A% R T 4x2 4 & U aUAT Hlis Aok a5 48, ol i
KL Fr+7 kg B, F2 R i R DU AR R 200, RIS AN SO0 5 i B2 4 99.99% LA b 1) i 1) fiE R

1 T OB HOR S A BRCR , S5 40 52 2 HL & AN B, DR G FE TR ST =2 117, >R JH 3 S ATLRE 0L 1 7 12 X R
fr PEREFEAT WS IARA 2 o LLNL Y AT S8 5RO 4% 19 TAE R B AT T A S Ao, 'S5 1
— RO s TAERZES T AR, BB 08 X il R &5 Pk RE EAT BT AITAL o 1999 4F Touze JF“HIIE 12K
JH 0 1] 2k 4 ] 19 3D ASEAY , LA 1 ORI 2.5D B AL 114 22 531, 3D S AL RN 2.5D MR FE I £ AR I AR 2E 5% . [
DAL, D R 25 g b ] S A5 1R 4 DY 24 38 8 10 0 S ROR as il i i e AT TR b B AR W B S e i AR
T3 SEEE R RO s 4 B R e A BRI AT TS, AT SR AR R AR . SRR AR g ] T e AL
FEF | BB BRR A8 T R T 58, At AT X R bR A 1R A K 58 S (ASE)BEATH) A6 3153 . X i 2
ST AT T H [ B AR AR ISR B LR KB R R T i RS L S 8 B SR e
AT BB AT ST 1 (UKD A8 80 H AR, B ik AT BIK S g T SR g RCER T g HL T RS Y A,
R T FE, B I A H 9 B SR AR = OB RE R D3 Ah W R TR IR Y S I R, X AR T
— BT s A R R B IR BOR # B OF SE IR I B 1R WL R B /ME T AR RO RERICR W
I 7 ARKT A G AR M ) ASE X4 25 B2 0 o R JUCSE R T R I AR v e S P 6 [ O R A AR
1 A (CCD)FIIE R S b 17 R A P RO R e 446 4 449 29 P ol T 0 R 2 B 608 0 b D00 6 094 2 2 &) L ELIS
i I E A B SN ATl A U I 50 x 50 Bk .

ARSI SE B o BT T FROR G BE R FAL A &Y, S T — B0 M7 £ HL GO T OR A B
iz 3 Jy 2 ad B A sh S ARE Y, S B T MRAT R B Bl BB A i RE 0 A A IR s AL, AT X 1 25 RE ) ik
T3 o3 A FANPPAL L R R A 52 BE AT iz 5 1R 6 B 0 RoIR TR 2 19 S B0 T 35 S il

2 FARTEOR A ) Ik

FoBR R i 6 ply T D RE AR B T AR W BB BB B AR RO A R R ROR R
A S AR R il az 2 20 1 52 AT O A TR RO aR AR IR 20— R AR AL, T 4K
T B S5 i A oz 3 Sk D7 T ROR B4, 75 08 AR B, 0 fR B GHOE EROR SR AR T 4R TR A
B3 g, R RIS B AR AT FIARKT Z 18000 1 2808 S i, LA o flos 2003 o B AR 35 3 I L KT 0 2880 e 90
(4 16 3, QLB 1 AT D7 v A i I ™ A P 90 3 R 4 e A R R R R T U SR R A B
R A TAE AR ™ A A B o RDROIOR 27 =00 22—z R BT A AT 177 o

PA N AT AVAN PAY R Y AT AN

side lamps Ag reflector

Nd: glass

. central
blaStﬁhleld lamps  diamond reflecto

COEOSO=O=O=O-O=O=C:-O=0:=0)

[ )

1 ROR gz 1 1w 14

Fig.1 Plan view of slab amplifier pump cavity

3 HUKAR TR RE R e B
F R 10 B o R 90 DA AR 2 %

0214003-2



light b ) . energy
energy fglashy I traverse. in| absotl)’p tion dynamics ——! stored in
deposited /| thecavity [ ] Yy umping [ /| the upper
in capacitor lamp Nd: glass PLEITS level

2 TR 2 Rk e i)
Fig.2 Energy conversion process of amplifier

J RO A 114 A3 H 1 265 T HHL B 2 24 70% ~ 90% 1) g i & i BT, oAk i ARy R 2k 3 7 0 AT 46

B R 24 80% 11 FL B 7% Ak SRR L JL v 2 50% 76 He B8 1 s W I v et (KT & H A N S R

A i 22 el BB e S A i R R T T A R % B SR s R IR A T A O TR I AR R AR 2

K 43% , B IR H B B F T 1) 6L 30% B B B . 1T E AR 4l ASAP G  FE R E T AR AT A B

GEAAET A = 4R A B JE AR N3 B 3 B 0 D WSO RS B T . B T OO AN

6 B REG Z IR Y T 8, s B S BB TS RE S R e B AR S X — A SR RO = ROR A

H60%"" . FWOCHNAHET, M WAL AR FEBOR T RO T BRI R4, o] & A4 B R BRI, B &R

SOCAEWOG G 25 A bR 77 A ASE T AR T — &8 43 B R4, [R) B £ Bl 25 T 8 S0 B 19 7 AR 33X T
o3 L RCR 2R 65% .
3.1 s ER [ B& A0 fik ok AT

1 DR BOC R R S8 — MR FLC At Ha 19 B RT3 LR A8 oA Mok & AT TR, Sy 1 32 8 OGR4 0% il rl T %

KT T BT, AT LA Az Y A0 o T R HEHOE FE RO S0 H [0 i A 3 T, SR DU R AT ER G B

UL ZRUATERENE], €0 Lo RS, V, 20l T I B2 RE R BH FOC, i, € =250 pF, L=75 pH.

flashlamp

1

P 3 e [ R K
Fig.3 Diagram of discharge loop

FRAE MEH HUE™, B & 7 7

Lli(zlli,"}+é]£i]dt+l< Zl +R|Zim=VU
1 o 1 z‘ 1 r- . ~
Lz((lt(zz‘l'"j + a!lzm - a!zldt +R222‘z,,, =0 i (1)

L”i(iim]+(}nli"dt— Cil:j)in,,dmleniim =0
KL C, R, 3 AR A B R RS CHBH, i, S AT S HL U L KO AT AR R AR R AR 2k i BE &R
BV, ARIIR R . MEH BS i BA % IEARKT 45 2 14k BLAR B I ] 19 22 46, Dishington 88" W 5E 1 AT ik L
b R A5 R AR B N () Y S Ak, g AR AR POE W Y UKD I I R AR B T R S Ak A5 R KRB
TAERREE T AT 58 IR AR A2 A T DL Z20m o AR A8 S B il B, e R 3 1Y FL % 2 BORT T B, SR Y e Ak
PSR A (1) 2 R AT A5 21 75 H r IS TR T80 H K o 9 BE 290 650 s, WAL 4 BT o

KT 10 20 555 ' % X et 3 8 1) W A 3 3R A EE R A 52 ), AR B Trenholme—Emmettt B8 RUFR 2G0T 19 48
S B T N R R TR AR o fUKT A AT T KT AR A 2 A A TR B L T R E
PR S U R TUKT 0 R e S R L AR SO A 1B S I

0214003-3



DI I O
e 28—
Ho000 % |
120000 |\ E ~24 |
<10000 | \ g E2 . I
= f \ g 720 e, M “]m‘
g 8000 | \ 29 18 = ‘ ‘(»)u”
: | ' 5§ \JJUW%\
S 6000 \ £ 916 SUTH
/ o 14 / U \““J\‘\‘
4000 \ 2 I
[ ‘\\ E <12 o
2000 |
| \\; lg ’ | ’ | |
0 02 04 06 08 10 12 04 05 06 07 08 09 10
Time /(103 s) Wavelength /um

[ 4 G R T

IRV R s

Fig.5 Radiation spectrum of xenon lamp

Fig.4 Current waveform of xenon lamp
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