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Experimental study on CCD damage by multi-wavelength

Raman lasers
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Abstract: The damage threshold of an interline transfer CCD irradiated by different wavelength nanosecond
Raman lasers was studied and an experiment with 496 nm, 574 nm, 630 nm Raman and multispectral Raman
laser-irradiated CCD was carried out. The damage threshold interval of dot damage, line damage and total
damage were observed and collected by adjusting the energy of each focused Raman laser. By careful fitting,
the damage threshold interval and the damage possibility curve of the CCD at different laser energy densities
with each Raman laser were estimated. Results showed that the multispectral Raman laser including a resid-

ual pump laser is most effective for damaging the CCD than the monochrome Raman laser, and the 630nm
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Raman laser acts better than 574 nm and the 496 nm Raman laser. The microscopic images of the damaged

CCD were reviewed, and the electronic characters of the damaged CCD were also tested to understand the

damage and blindness mechanism of a Raman laser pulse-irradiated CCD.

Key words: multi-wavelength laser; Raman laser; CCD; damage threshold

1 3 =

CCD & — M E B AR, )z N H TR
FH A ZE S8 80, H 70 e IR T 5 = A1l
ARG, e P AR W A, 245 Lk SO
Je WA RRMK 2 1E B GRS, 2 58 2 TRk
1% . EANMTREEOLH A CCD )52 8 i 57
20 142 80 4EfU4FE K, Becker Michael F % A JT &
T ke M 10 ns, FAFA 10 Hz 1) 1.06 pm 36X
CCD W E, & IOt ) 5 | e 2 Fh i s
ZR1A] . WA —Ae] I ) 0 AR — VSRR ) s HL 3 LA B
MOSFET 1 5 3 S 500 28 4k, 40O e % 4
T 1.0 Jem?® BF, 22 SR FIAS (1) 5. 3% 26 45 1k T
E

B N TF T K OB R | CCD B SE 5
%o MBI R AR ANIEAT T A F TR HOLH
CCD W SE5, K ME S HOEH CCD 1 B A £
T, BAREATEOEXT CCD A BEHARY ., 4R
B ABFFT T Bk s g AR XT CCD i AE 45
11, &I CCD i1 2 I B RLZ B ) S0 i
(4, IF H 3 A543 i B A 104 TG 7™ A X 4310,
FIHZERFSE T M CCD AHMLE KRNSO B
SRS, BRI | ZRERAE ABFSE T 7D
WOEXT CCD A AHRL, 43 M T BRINAS DI e 2 5k
() BRI TS, XESE NIEAT T Z Rk op ot
PR CCD WY SER, TASN CCD B4 142 i b
TRAA AR 1) N A, SO AR R R B —
FE BT A2 15 B CCD Y 22 ek FE AR A Rl , DA T
FE CCD ik TAEY, sREFAMR T =K
WOEXT CCD M, F 45 XIPE4: . A
i A5 3 S 36 % BRSO R AT L% CCD 1)
PG ALEE G AR P ARG

CA BB FEAE D THLLRO. Pkopiot
X CCD AR IR SIS, L6 Ik vpot I i AT T A
[ ARFE A, ANEIKTE . Sk A2 kb
WOGER IR CCD HSE56G B G W | 451477 (5 e 0 4 |

GRS RN | 73 FeL BEL I R £ BILBE S
(B AR WA K 58 22 DA 20 MRS
LR IR CCD WIBFSEHGE . 1A RBIBOEIK
PAAERTHUBOAR, 12O AT LA ORI $1%0
YRR B AR TG Ak, 2RO IS HOtie B
AT HROCIELZ | S PR BOCHHE™ 4% [F] 25
SRR A, A C R TOU EA BRIV 7, (5
A RZWANLEFOEXT CCD M0, Wit
BI{E . IR SRR SE 20 sk . R, AR 3L
THRE TARRPIKGE . AN 8 O LK 23k
REFI2HOCH CCD S LR MTT, MBI
R A5 B (R R 2 S5 DT TS LB, 45
TARIHOCRE R BN 2RO I CCD o
Pi)LA

2 RBERE

T 2P K 2 ot iy e li ke B an sl 1
iR SRR SR FEEH SGR 20 A Nd:YAG #
SEAE AT LAY 532 nm EOE, YEBEEAEZ) 8 mm,
RHEFA/NT 1 mrad, JK 58k 10.0 ns, 5Kk i fg
R 300 mI, (iR A LWk, EEME R 1~
10 Hz Al M, 5280 bR 1 Hz @ mEMR, &
HE Segad A2 W i AR o s (PBS), i
2 A AT S B A S B0 7 B b e Y S O RE
()22 . Bl G R RO & B L1~

Pump
: PBS //2 plate
Prl.sm ‘p —  NdYAG
HWotHs
DM L1 Raman cell L2
Stokes

Stokes-LAnti-stokes

K1 2 g ot E R
Fig. 1 Schematic diagram of the experimental setup of
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L2: lens; DM: Dichroic mirror; PBS: polarized

beam splitter; Prism: Pellin-Broca prism
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used in this paper
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Ot K /mm  fkibREE/W fEE A RBECBEMAY(10 cm?)

496 2.8 3.2% 1.07
532 64.5 73.3% -
574 8.3 9.4% 0.713
630 115 13.1% 1.09
HoAth 0.9 1.1% -
RAHE 88 100% 2.73
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496 nm Raman laser at different severities. (a) Dot

damage; (b) line damage; (c) total damage
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Fig. 11 The micrographs of the CCD damaged by a

574 nm Raman laser at different severities. (a) Dot

damage; (b) line damage; (c) total damage
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Fig. 12 The micrographs of the CCD damaged by a

630 nm Raman laser at different severities. (a) Dot

damage; (b) line damage; (c) total damage
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Fig. 13 The micrographs of the CCD damaged by the

multi-wavelength lasers at different severities.
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