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Gain and laser output performance of JG2 Nd: glass

in 400 mm aperture slab amplifier

Chen Lin"?, Wu Wenlong®, Zhao Junpu’, Wang Zhenguo®, Liu Qiang'

(1. Department of Precision Instruments, Tsinghua University, Beijing 100084, China;

2. Research Center of Laser Fusion, Chinese Academy of Engineering and Physics, Mianyang 621900, China)

Abstract: The experiment result of gain performance of JG2 Nd:glass and the output of whole furniture was
introduced which would be applied in 400 mm aperture slab amplifiers from high power inertial confinement
fusion laser equipment. A 4x2 combined slab amplifier system of three-pieces-length and 400 mm-aperture was
used to study the gain function. The gain and output experiment results of JG2 Nd: glass show that the small
signal gain coefficient reaches 5.37%/cm, and the gain multiple of small signal is 1.284 times/pass when the
system operating voltage is 31 kV. The thermal recovery time is about 2 h after cooling with clean and dry gas at
a velocity of 0.3 m/s. Besides, experimental results acquired by Integration-Test-Bed (ITB) laser facility show that
the optimal combination of JG2 and N41 Nd: glass reaches the maximum output energy of 21.3 kJ/1 053 nm, and
has been operated stably for more than 500 shots, without any faults such as abnormal cladding layer and material
body damage.
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Tab.l Main laser physical parameters of JG2

Nd:glass
Parameter Value
Typical size/mm® 810x460x40
Thickness of cladding glass/mm ~12
Coefficient o(f 1al(3)ss(;rlraltrlri))r/1c(r)£§laddlng glass 28402
Nd concentration/10% ions-cm™ 4.240.1
Cross section/107° cm™ 3.6£0.1
Fluorescence lifetime/us 305
n linear refractive index (1053 nm) 1.520
12 nonlinear refractive index/10™"* esu 1.05
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Fig.1 (a) Scheme of the 4x2 multi-slab amplifiers (MSA) with 400 mm aperture and (b) section view of the MSA
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Tab.2 Technical parameters of the scheme

Parameter Value
Pre-ionized voltage/kV 26
Work voltage/kV 31
Peak current/kA 17
Delay between work and pre-ionization/pis 250
Current pulse width(10%-10%) 450
Flashlamp numbers every circuit 2
Pumping circuit numbers every amplifier 20
Flashlamp diameter/mm 37
Flashlamp arc length/mm 1 850
Flashlamp gas pressure/Torr 180

s o R R B 2 HOR SRR s 1 D BT 5 s v

*E%E%% 2 R BIBAR T 2 K UL b BB it RE AR A,
T TG2 B 35 A 38.6 mm JE B I /NG 51 25 BB
B2 5.35% em, /ME SR AECR 1.281 £/ /AR

AME T3 2 R B RANE 2 s . AL —
B TR E AT, 23 . AR 385 mm
(75 T 6 A 2o 7 RO #8928 s B8 )R 3 I 3R [l
YRS R W R NA L SR TR I f R 56.7°(Hi {157

).

A AE &= R iF B Ab I A RE R, FERER R
Eoo AN BT, 1 SE IR R i R AR AR
9 0GE AR RIS e RITERA ML EA
HLHOR # IEH TARER 28038 0); SR 5 DI =38 Bk
O 3E  TROR AR TR 28 T AS TAE) B A OR 28 Y
AR Eyy MBI Eoygy Eoug M Ei; Z T 15
B R T, MK 20 4 T, BUE ARSI, 745 20§
BB T, i (6) fims:

)3 o

R B A (REHEOCIE i OR AR HOR AR IR
FTIEH TAR) WA A48 95 A BE B E,, Flan ) RE &
Eqy 8132230 (7) AT LA BN 5K BB 1942 /MF
SIS REB:

= n Eou
_NL\/n2+11n(TXEin) )
7N AR (A 25 AR G A S (8) #E T
G== ®)

20200461-3



ISk A2

% 1049 www.irla.cn % 50 A
Slab amplifiers M4
Eo 7\ 100 mJ/8 ns N M
: /1053 nm
‘ \ P1
M | [@FR10
L " | Sl ] H 7 M2
f P3 P2

‘—i385 mmx385 mm

HWP FR40 L2DPLL,

SF

K2 REemtRER

Fig.2 Experimental light path diagram of system
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Tab.3 Main characteristic parameters of Integration-

Test-Bed (ITB) laser facility

Parameter

Value

Number of the laser beam 1
Laser aperture Square, max: 375 mmx375 mm
Main amplifier: 9, booster amplifier: 7

Convention: 21 kV, max: 24 kV

Number of the amplifers
Working voltage/kV

Impulse work, the interval of

Work patiern delivery is about 2 h

. 1053 nm, after the frequency

Operating wavelength/nm doubling is 351 nm

The typical working waveform is
square pulse, and the pulse can

be shaped arbitrarily

Time waveform

L4
Beam

reverser

AMP2

Deformable
mirror

Pl 3 K w0 T 6 5 B AR B
Fig.3 Multi-pass amplified configuration of ITB laser facility
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Tab.4 Comparison of main performance parameters

Parameter JG2 NIF laser facility in USA(LHGS8/LG770)
Aperture Square, max:400 mmx400 mm Square, max: 400 mmx400 mm
Nd concentration/10% jons-cm™ 4.2+0.1 4.240.1
Cross section/10™ cm ™ 3.60.1 3.6+0.1(LHG-8);3.9£0.1(LG770)
Fluorescence lifetime/ps 305 =300
Small gain coefficient/cm ™ 5.37% ~5% (convention); ~5.3% (max)
Multiple of small gain/slab-pass ' 1.284 1.29
Energy density/J-cm™ 0.282 0.252 (convention); 0.267 (max)
Output energy for conventional operation/kJ (1053 nm) 18 18
Maximum output energy/kJ (1053 nm) 21.3 ~22

Thermal recovery time/h

2 h (Operating frequency of the device is 4 h) (Operating frequency of the device is 4 h)
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