=58 8 1H \ .J:'__té» # Vol. 5, No. 1
1985 4E 1 H ACTA OPTICA SINICA January, 1985

ST AR O S B R TH M S A I

wEE KED MER XAR

(REH R DB ETURET SR

® %

BT M 1os KPS EABEERIIREOEN P REL SRR I8 RGALE T m 2 8 R,
S FENRIERE R, HREARFTADINFRENRSSRNIRER. CHELERBEE N
2X 10 W.cm~2~1x 104 W-em~2, tL#s T RRAESBMERAS WEIHET PIRER S [RIRH
MASRHET, WSS ERT R RN ETE SRR ER,

WOLSE TN S WS T RSO Jr 2, REBETSHUREANT IR
SRR RO 2 BRI B X A e T PG S B B S 0T T AR 3R 0 R,
BLIGRRIE ) Po WSRO 7, DAMISk IR T A F I MO o 3l fo Y0 de k™ e ERA o e AL
B BTHES RXOBREEY, ATRENE TR SR R &0 T s &
PRI SEAENE s R =AM RAE A T ME B RNE S BES kR EOBR R
SR B A ph . XOBERIE R WE T T 800 B R I O 4R IR IR R T,

740 512 0 YO B T PR A A 2 10% Weom ™3~ X 10 Weem™ 22 T BAIRER BE K
Fo MIERLE AR ARRB W BT TN MR LR AT EANE, X8, B4
LBFATEBTRUENTOR, BT 5B S DL 5 G BE” ™ Jdeml, BE.
a) FEFT I RKTEHE AR M/Z JyR i, o) E—m 25 H ARG Z R B 1 &

TABOIH B, SCBp i T IR B A BT R A S B T R B A A, AW

AT EE SR TR M LECE, B UL R R AR 0T B R R AT AR
AR SRR, AT AR ER RN DB T FHRA L, SRR (M/2)
B BRBRE N £17%, T BT &— AR AR OE —MRENER, BTHELH
SRR IR P BB BT M ST R R, PR AR AR E dRE
L,

FRRA T KRB BB, 7 LI 2 5 A0 30 1 AR IRE R i AT 28 GE A 1) 24 £ 3 %0 1 i
AR,

BROTEHMS R — B, REOVEERR P AR R S A4 EBOEH S 5 NG 5
T, J& 1B T BB AR R, X0 T ABOLMAA ST i S 4 AR P o e
PSS Py BEy SR, BT A BN R0 B T DA T e T RR R IR
M A B 1 Bl

4 o JERY KB (CoHaO.) JRTE p4mm BYHIZE E S R0ERER 30° M2, W

WARHH: 1984425 A4 B; WEIBWKER: 108445731



13 VRO E A AR ARG B 25

B L TR MR B po=1.45 g/cm®, WO N A BEE T P —B, R WEh PUEEOR
PR A PO R FR AL, B OB R AT 14£0.25ns, f/2 T BB NN
$60mm,, FHFREARNL L MR B WORRER A, WK &

BYAFTHONS, % T T0% SERA BT ER RN ST0um; 75 n"\&\.

fi —800 um iTHENY, % $152um, £ LR A I

F, PR OB B B I WO R, R a \

RANE >T70% B8R ATENERERER S, HE B E % .

W BOETREE Lano B 5525 T Lms SORMLME 210 25 Y, e
JE TR 30° A ST BOERI BB WE E, R
¥ Pt S (i in s 5,

B WA D AT I AR 2 B T RSB AR
HeB, AR Fo, Fo I REELRTE GHBIME. R
BA D) BB, WML ELWE R, MERSRE TR
B, 05 HLl P ARR I Rt R B B I FRiRAY B
FR I ARAFTT RS (o FEROE AR ) R4 Bk S5 Fig. 1 Expimontel sius
DIEARAITR L, MTRRERWHHORE, KB 0 et
ﬂiﬁﬁﬁﬁiﬁi}ﬁ?ﬁ@%%ﬁ%?%%éﬁﬁa ﬁ'?ﬁo ﬁﬂ]ﬁ%&\%ﬂ L: the focal lens
PAmm PEAESRGL U RIERT, BRI A ARAE ik sy S tho otatory polarization plate
ABFED, LHRERERHABEBR OB AN $2mm & ¢9mm , 3T HEE L
BB 46° HMEERA DRI S, HiIRATABTEST M0 150 B B A A B WORR R TT (e RS L
5 NSO BB SR BE, 20T 1501,

#1 ARSIREFHENFEFRER A RESETFFITH L BHG R

Table 1 Polar coodinate position parameters of the Faraday charge collectors
F; and the differential ion calorimeters I,

1 SRHemAE

w ke Fy res Fy 7y Iy Iy g Is By I
@ 0° 6° 14° 0° 6° 25° 180° 186° 197° 1867

7 0° 0° 0° 12240 20° i5° Q° 0° 0° 23°
i{cm) 24,5 28.5 25.5 24.5 22.5 22.5 24.5 22,5 24.5 22.5

ST R R BRI R AR R RIS FOR R I, REMOG I B T A8 8 S B B A 23 A R
o BILAE BRI A R R R — B R AR R AN A A A TR
(M/Z) 88 B REEZSGEENFREN, oEEH,

Bp=(1/2) (M) 2) (M, /e) j j CT@®ewdde, (1)

49

M= B/ 0| [7 T wdtde, @

AR



26 # ¥ Ea it ko

o J (@) v (@) 43 By s WA SR AR B B F B RIS (B T B, B sy, My, 4AQ 4351
RESBTFRIT L ANENEBRE RONEFRELEF RS ETRN LR, My.eh
MABFET REF BT A E, EROEAWEEEFGREERAS O SoRE Y 5HEA
B 4.1~4.9, SR ERR,, BATUL Dy BR i TR R e R BRI B T W By 4% 22 57
B, M () AT RV A B B T R B ST AR B O LA 28 1R 43 A 0 R
H,

15 20 oK 455 3 g ST 48 O W T FE 3 P, Vo SR RS R ER g, AR 5 22 55 s o Y
T B B 5 AM ) Mo m] 53 B iR SEIRfE HE S H 2R

Py= POwoab//'ve; (3)
g— Py/u, )
7w = (Vp/u)"/exp (vy/u) — 1, (Ba)
=3 Hy/Z H;, (5b)
AM/Mo= (Mo— M) [ Mo=1—exp(—1,/%), (8a)
AM /M =23 E;/ My, (6h)

SN po, wo 53T Jg BAS W40 I35 BE B R s e ST M B AR 43 A [ SE384 w B TSR
TR EE; Mo B M 5353 % FRBEAL WO S3IR BT MR R 5 2 By B 3 B, 4 5105 16 K 7t 1)
BB TR v FIKehEEE,

Bl 2 o RAATREI R Bl 70 wm, BSAEFT HUR 2 H152 om, 3N HE 553083k, 30° £a
FHOR WOGHK 8 140,25 nsy WORBEK A=1.06 wm; T2 x 102 ~ 10 Woom=2

B 2(a) N ARBNBEE —800 wm K4 F I R BOHOLIREE Lo, 55 77 W 4558 7,
132 Fry e (EL 0 R Y wp SRR W SEBR M 2, S5 R B, FEM Lage T B0 F R AR 14 w8
HIRER, RETRERSRM T %ﬁﬁﬁ&ﬂ%%{)‘ﬁﬁ% S RO B, EE
P—AEE RS RN, WS HERERER Y.

Up=3.9 % 10° L4/ 10" W+ cm=2) 24 (¢h, /100 pum ) 48 (cm o571 | ("
A s HEOLHE AR HR (um) , X —EHRCE HHEE 2 F k2w HI SR 2 AR, 8
RN REN v, SERRFEERPRIKERE,

FHRI, MBS AN 14° K 29.5° () Fr, Fu I KGIHEE 5 P, 12385
up B HBI R R KA 5 SCRR (8] LR 3B 7 3B M A I 55 R — 3, Sof BB £ o A iy 48 30F
1V, 1SR EE T RO A T2 T R R 1 B T e e E Oy u=0.81up, RH*K
LB 7 B AL B RE TR wy, 23] 0= 0.57 vy, 05 o 805 (LT U 258 P (EEIE- - Ji 8
FABER B T 80 o IS RERE w RA(3) . (DR, BERINREE 5 SRR
WOLRE BB E R ERERRTE 200 F ), LB ERR KRR IR RF R,

Poa=1.76(1,s/10" W-cm™?)%%  (Mbar), (8)
Ma=0.54 (Iop/10™ Wecm )05 (gocm=2.571), 9

% 27 Kidder™, Caruso™, Max™® 1 Puell™ S5 - #: 5 th 3 ) = 0 5 53
SREWHRBEOE R X RINEERT, NTHE, RN LB BANEF LR
BEFIFER T, CGRERSHBEEY D8 MIERE T B H Tl d 2 TN
P BB A R T ) T BRI T iy, SO 300 ps VIR LB e @&, Prolsaor



13

T RS R TR A BN NE a7

mexICemx 3

7 N
i © .« 4 e um $0um
o M oo - 0 .
(Mylary (4D C Y
| & r
Bl ol H
il e
=
=
gr
ol
3 EE
-
-
'_’_ 1 [ I IS B 1 24t aaf 1 111 1 S S T I 5 T N I R Y
i 07 ) g4 Fm e L T
lo(Weem B Lo tWrm )
@ @
) P
cE 2% o - s »F n
.'?. Foam o ] n BHO e +
gf 1 Killo w
E- Mylar iy AR
=l 1051
2 N by ™
o C e —_——F
; C " e e s
g - i - ‘%" »
w0 o3 © g0 Y =
e, %
E } 2% +n!’ + &
F L ‘o A
r r e~ "M oo .
L \\\ : S
1%+
- £ ' s
L &
~
o 8 Lo ) ) ' [
s it 2al F W BN 1 1
w0 0" ﬁ ; o = - i P 3 1;“ il _J._J_.l_t_L,t‘w._.__a._.J_J.
Jow (W-cm ) * Lo tWeem %
) ()
IMIM.
Lo
: 5 P
r et o +
g fia e ° Y
L i) .

04

T T

1%

B2 s RSN R RBE KRR
Fig. 2 Ablation parameters Vs absorbed laser intensity on the target surface

(a) the peak ion velocity on laser side uy~I 05
(b) the ablation pressure Pe~Is;

(¢) the specific mass ablation rate 'n'w,,NI abs}

(d) the hydrcdynamic efficiency ny~Iqps;

(e) the mass fraction ablated AM/Mo~Igs
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Fig. 3 The temporal ion signals obtained from the front and the back side of the targets
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(¢) back side ion signal, (from up to low), P polarization, 8 polarization, § polarization,
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Ablation parameter measurement of plam foil target
in laser produced plasmas

1IN ZuNQr  ZEANG YANZHEN LN KANGCHUN AND Wu TONGYANG
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica)

(Recsived 4 May 1984; rovised 3 July 1984)

Abstract

Experimental results are presented about specific mass ablation rate, ablation
pressure, hydrodynamic efficiency and other parameters by using ion measurements in
laser produced plasmas obtained at tilted plain mylar targest irradiated by Nd: glass
high power laser with both P polarization and 8 polarization. Laser irradiance on
target surface is ranging from 2x 10'? to 10" W.cm™2. Experimental scaling laaw is
compared with theory. The difference of ablation parameters and temporal ion signals
collected from the back of the thin foils produced by different polarization of the
1nc1dent light is preliminarily discussed.
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