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CNC o ¢Ihse

Diameter:
Diameter Tolerance:

Asphere Figure Error (P - V):

Vertex Radius (Asphere):

Sag:
Typical Slope Tolerance:

Centering (Beam Deviation):
Center Thickness Tolerance:
Surface Quality (Scratch Dig):

Aspheric Surface Metrology:

ERREERR

RS

o 5 #fi CNC HiEEHE

o 5 &l CNC iy

o AMFEINTIAY QED MRF ZEIBj

o DM
HEHE

2 +886-4-22936309 Edmund Optics® Taiwan

Commercial

10 - 150mm
+0/-0.100mm
3pm
+0.5%
25mm max
Tpm/mm
3 arcmin
+0.100mm
80-50

Profilometry (2D)

ERNEEABEIFREERNEES - EMRBENRERD
BREEERE EREIFREER - ARREBHESS « Filvais
ATERKENER - 2RSSR S EENIFREEHREEE
FI 24 NETFENR  BREEMAT LEEBERAIEREERE
RATRGERF] HRESECTENEEREERW - BECIFXE
BRI REENBENG - THIENEAEFTRAEEFHR
Bty - KEREER  SETEEFRAERE TE - AAFR
KBRS TRRMMER @ MEEHBBIR BRI EREENT
K o SR ENEAFLFIRIAS - IS EREAREIRERRIE -

Precision High Precision
10- 150mm 10-150mm
+0/-0.025mm +0/-0.010mm
Tpm <0.06pm
+0.1% +0.05%
25mm max 25mm max
0.35pm/mm 0.15pm/mm
1 aremin 0.5 arcmin
+0.050mm +0.010mm
40-20 10-5
Profilometry (2D & 3D) Interferometry

EERE
e Talysurf PGl 1240 &R

#8ahME www.edmundoptics.com.tw/making-aspherics

QED ASI™ FEEkEH X T51E

Zygo® NewView BHF5&E

OptiPro UltraSurf 4X 100 FFEfECERERE
TRIOPTICS Opticentric® /4

Zeiss Contura G2 CMMs

Olympus MX51 Ba{i5
HEBEBSABIEE2%H (CGH)
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1 umEREEE R M Sagiz = E25mmAYFFEREESE ©
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TECHSPEC® )\./40

FEERHE R

+/-0.500pm Scale (PV)

+0.500pm
]
- o -
-
CNC Polished Asphere MRF Finished Asphere
Irregularity: <1/3A RMS -0.500pm Irregularity: <1/40% RMS
Material: Fused Silica 7980 OF Surface Quality:

Aspheric Surface Tolerance (RMS): '/a0\
Clear Aperture: Diameter - 2.0mm
Strehl Ratio: >0.8

Diameter Tolerance (mm):

532nm V-Coat

R (%) Dia. (mm) EFL (mm)

1.75
1.5
125
1
075
05

0.25 50.8
0

25.4

532nm V-Coat

430 450 470 490 510 530 550 570 590 610 A (nm)

1064nm V-Coat

R (%) Dia. (mm) EFL (mm)

1.75

1.25
254

1064nm V-Coat
0.25 / 50.8

960 990 1020 1050 1080 1110 A (nm)

4 +886-4-22936309 Edmund Optics® Taiwan

Center Thickness Tolerance (mm): +/-0.1 Coating:

* \/40 FEIREIZREIIZARERZE (RMS)
o {R:% 0.8 LLEAY Strenl b
o BEINE V-Coat * REFRIESL 0.25%

TECHSPEC® \/40 FFIXEIE S E LB HIBLRENYE (MRF) i
1THEYE » FTEEBFIERIIEEREZRE © 124t /40 RVS AYFEEREIRE
BE o ARTVIFEEREESE LU R T IRRGEAVIEERERE
AIfEER AT R IR LR SIARFUAE « TECHSPEC® M40 JFEIREIE IR
FEREER TSI V-Coat $EIR & AJTEE Nd:YAG EXEHRR{EAR
BRI R ET o ZEXBIRSHER ARG REIERY /2 25T 2
HBEZE OEM FERAVIEAEE -

+/- T\ Scale (PV)

I,
) o
CNC Polished Asphere I MRF Finished Asphere
Irregularity: <1/3% RMS I Irregularity: <1/40A. RMS
10-5 Centering (arcmin): <l
R,, <0.25% @ DWL
+0.00/-0.05 Damage Threshold (J/em?):
5320m: 10 @ 20ns, 20Hz
1064nm: 15 @ 20ns, 20Hz
Design
BFL (mm) Wavelength (mm) CT (mm) ET (mm) Stock No.
454 532 79 44 #39-558
939 532 11.2 41 #39-565

See Website For Pricing

Design

BFL (mm) Wavelength (mm) CT (mm) ET (mm) Stock No.
45.0 1064 84 47 #39-560
947 1064 10.0 27 #39-567

See Website For Pricing
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Strehl EE

FTE B RME B AR EAORIAERS] » iRl B FTERAYREMER - Strenl kb
E—ERE - AREERRMN AT R RAGFTHERIEE - WIFIKEZE
BWREAMBENBITHME © Strehl  LEERBILENBITIHRICIEEEREERR
[Z - BREEHEIRSUEERIRE Z BAVEER (B 1) o' 5L 0.8 LLEAY Strenl
LEfER T iRETIEER | SERAURIERE o

Strehl LRI AR FEIEALE - B2 RMS BB AIEREE VRN  Hh o &
2R RMS JRRIERE © 2 WWIREAUEERNFERAEREEIN 01 &Y
P

S =exp[- (2mc)? ] 1

RENHBIEE Strehl RIS E

STt Strehl LtEERUARHEFRANREIE @ S B REMEEEER X
BIREIB - RETREIE ERERVRESERTNER ° BRE B TH—ik
SEABAR T AN » RtENXBREMZEIERRER - TiIBIFEKHEE
SR ELERT  ZHFI T A R - EEFEHATAHRIGERE
g ERE TR ERERAREE ZENRER - BRI EAERESEEE
RELER) Strehl LE o

flan=E B ZEEERNTZE - MREERETH A ERIE A S BRI K
B BPIFEEIRZRELER) Strenl Lt 0 {EARIERF LB RMS RETRE!
ke (B 2 BB 3) -

ERNREERETEL mm REMESZER > MEEERALEAEER
B - A ERERANEEFASTIAMS - EEBV\ WIFREERE - H
Strehl LERIETEIARIS ESEBARIFEIREEE

RETHEIEE Strenl EERIRIZE - HEURFSEIERY f/# - HAPR—ARRE]
2 ORERRAIEEREES - B2 f# S/ WIFEREELS - HERETHEIE
1£ Strehl HEERAVR/ER BB o FlanE 4 Lb&s /2 EEEER £/0.75 &85 (M
E195 25mm BHIX) o

ENEEERARAERE
(RISBTASH - THRBEBERPERATIBRLIES Srehl LEEHE - 13
T PV 2 Rvs THIAIE  ASHESEEERIREERIEINE ©

AR BEEEHMEZERSRRN — IR A TR NERE (PSD) ¢ PSD &aH{d
RETARAE - ASEIRAZERRRKE - WrI G EHER - DBRE—R
FIZeRESRRARSE - PSD thr] M FIRSAREIFTE 2248 -

SH—BENAEDTRAUERSZMIRRMEETE MERT PV {HEU
gh  RRREIREARRNEBERLRNAIRE - FHE PV THRRIEREIAYE
AT RERSREAATEARESAER (B 5)  HEEREENRA RMS
WEERM - AES L ASE R A E B R B ST B A B RN - °

RETHRBIENZEIER > 3 Stenl ERIFKAZBHEEEEATE -
BERH/)N - EEERBEARAEER FAY Strehl  ELRILIERZRMK - BT
SRR E T AR RN RERE © B 7 ERASITARRER
DL thm BB R RE AR EEIAR o ° 8/ 4 HEEREGR
1t -

2EEH

1. Strehl, Karl W. A. “Theory of the telescope due to the diffraction of light,” Leipzig, 1894.

2.Mahajan, Virendra N. "Strehl ratio for primary aberrations in terms of their aberration
variance." JOSA 73.6 (1983): 860-861.

3.Kasunic, Keith J., Laser Systems Engineering, SPIE Press, 2016. (ISBN 9781510604278)

4.Lawson, Janice K., et al. "Specification of optical components using the power spectral
density function." Optical Manufacturing and Testing. Vol. 2536. International Society for
Optics and Photonics, 1995.

5.Messelink, Wilhelmus A., et al, "Mid-spatial frequency errors of mass-produced

aspheres," Proc. SPIE 10829, Fifth European Seminar on Precision Optics Manufactur-
ing, 7 Aug. 2018, doi:10.1117/12.2318663.

Focal Spot Cross Section

Relative
Irradiance
aty = Opm
Diffraction Limited Lens
0.3 1
02
01
— Y _
2 15 -1 05 0 0.5 1 1.5 X-Pos.

(pm)

1:25mm B /2 FEEKEEHEE 588nm BN FAVEREREEEE
o ERRESBAY Strehl tbA 0.826 @ FAESTERRIESE

2 : 25mm B1% /2 IFEKEEEFRE _EVERERZTREIER - HAE
ARVERSZBEHEAA 20mm ~ 10mm K 5mm

Strehl Ratio vs. RMS Irregularity

(25mm Dia. f/2 Asphere)
Strehl Ratio

09
08
07
0.6
05
04
03
02
01

0

20mm period

10mm period

Smm period

0 01 02 03 04 RMS
Irregularity
(waves at 633nm)

3 : FiYETE RVS REITHREIEMS @ IFEKEEHEA A% AR
% > Strehl LERLHE(K

Strehl Ratio vs. RMS Irregularity
For Different f/#'s

20mm on /2 lens
20mm on £/0.75 lens

.
10mm on /2 lens *%
10mm on £/0.75 lens 3+
5mm on f/2 lens

5mm on f/0.75 lens

0 025 RMS
Irregularity
(waves at 633nm)

4 LERURIREARRRE - BOEERRAIFREEE (1 B =
BEZEPIREIRESIRERRINIFREEH (/4 BK)

N A W

VARV VARV AVAVATAY

5 ANRFHRETRANEBIRERAKERNE » EEIHE A
PRESERARARHRENRE
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TLEHENR R
&1 R IR RI1E

R TECHSPEC® BEIHRIFHEEHRIRA SR NHER - UREFAHBHRAZZSSEFENR - FRTEZZBEEE (RERER 0.25%) - #
REASBEABRIRAMERNSEIEE - F2RL TR TEEESFERBERE LD -

HEBTHN B ARG SEERRGEE - EESEEERE - ¥ LIDT
BOREAE R ERE R BEAIRIR T A - VBT - B EREST)
REGIHF - LIDT BFFEREESIARESNERMNE  BFERS  §2
RIRWTTH - HASEESRE LIDT ARG ~ RARIESE - LKARE
HEEARNSEHELELE - £ LIDT f/ARENRE - LIDT XS
RMEZRHEARARER « BEAFRGEAETRRFRE - SR
BEHBIAATIR ©

A BEHREEE

BHHEGARERE LAFRIRN - #RARNER T HREE R
ERREBRET  RRETRE  —MERBHESFHE  (Nomarski) E
HATEE (DIC) BME - BEEZELN - REEERBERIGRT
B o IR F SHEEETT  EECBEnHHRIBERLL - BREEME
LERSERER - BEHPEESERENER]E -

RIE IS0 21254 AIREERBITAHERAREME IR A THBE, -
HArlgeEE R ER LIDT {8 @ BHREREHESIME - RAXIEFTE A
ABEAHERBBGEERATGE - MAERES R feEE TR0 LR
18 - FEFBWHEAE 150 FEM TBE ) LA —EXRMEERIL - RAFRIR
FERRTZE °

LIDTAIR B B RE Z R BT AR IS E - BB AR iR —H—
AR - HhEHsEmtBananRd 10 ERAMUE @ LRSS RE
BRH—AEHES - EETBEERT  BEUEEEAHUENLT
Bl MARZEENIRGHE - BERKERAEERN - BRAILR
M7 ECHEER - SHIBSEERE 0% B9TT © EMSH LDTE (B 1) o

ZIREEETAINEAE S 1 1 AR BEREARNTRZE » EiEE
AR EFERA— RIS S 2 ARE - MR8 XS - BEAMEMN
BEETREY (A8 S) —MRAHL 10 2 1000 Z [ o Z e RIS EESNE &
ETEAERTHRNAEENEE > Wik LIDT BISA BB RIEEFENE
X[ (infant mortality realm) IRE o 8 B{EIE(FEH 1 & 10 /REEHIRF -

Damage

Mechanism Description

Multiphoton  Absorpiion process where two or more photons with energies lower than the material's bandgap
Absorption  energy are absorbed simufianeously, making absorption no longer linearly proporiional to infensity.

Multiphoton  Absorption of two or more photons whose combined energy leads to the photoionization
lonization of atoms in the material.

Tunnel The strong electric field generated by ultra-short laser pulses allows electrons fo “tunnel” through
lonization the potential barrier keeping the electrons bound to atoms, allowing them to escape .

Avalanche  The strong electric field generated by ultra-short laser pulses causes electrons fo accelerate and collide
lonization with other atoms. This ionizes them and releases more electrons that confinue to ionize other atoms.

Carrier-Carrier  Elecirons accelerated by the elecric field collide with other electrons, scattering them and
Scattering  causing them fo collide with more electrons.

Carrier-Phonon  Electrons accelerated by the electric field excite phonons, or vibrations in the laiice of
Scattering the material.

Dielectric A current flowing through an elecirical insulator due to the applied voltage exceeding the
Breakdown  material’s breakdown voltage.
Thermal Heat diffusion resulting from distortions and vibrations in the material caused by the
Effects energy of the laser pulses.

= 1 ST RIS

Single Shot Test Results

Damage Prob.
0.9
08
0.7
0.6
0.5
04
0.3
0.2
0.1
0.0 =eduduoun:

0 10 20 30 40 50  Fluence
(J/em?)

1 ERREARMNEAER
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ARERATHEEN - BRFERES » EREESEMENEEEE
RAMBHEXEIRS - S AR 10 B AGEREEMES - thEREsN W , e
FEAl - FtaN R B EMEERFY 100 K355 HalUgE BSERTERINE pescon e -
BT REIEE - TRSEMEFEREZRERE - LIDT AFRMEE e
BRIFERESRA ° - LA CHT Y IRt

REIE LIDTRISE S n o

SRR FBITTHELIDT - ZLUSHHIEETAIRE RN A RHATE - LIRS R
BREADHTHEE - TREENERRMRIBL T2 HEMRMY - 38 . — T
EYEFARUTGLEEN  BEPTR LDT SN TIERREE - - HE—— |
Weibull B Bur AMEASMIEEAMG  ENEHLERE LDT &R I [
(B 2) - .

AR 5 Jort RGERMRT « HIFFBMIRENE B BIEE S 22 BE LDT AR RELGISEARET LIDT 8 R

EROBAERE Weibul| 53405 + BIBER LIDT (LI F (31— LB
EH LIDT {8 - REMENEERES - RRURCENETE T = o FETEEE

BENKTFRER  AIZRAXEHEHZBNERERN - REEHE
STER —EEH —LAIFEEEL AIEBAERHFETZER
¥ =2 LIDT SRESEREENABETY - IENREREGEAE

NEGAAERRESER > RIS EEAFEBRNERR2FRE - & owL Reflectivity Specifcations ”%ﬂf

REBLRER2EEALERY - TRETHFERIEE 2 AR

i > FIFI AR R B HE TR R E RBAR G 266nm R, <0.25% @ DWL 3, 20ns @ 20Hz
343nm R,, <0.25% @ DWL 7.5, 20ns @ 20Hz
355nm R, <0.25% @ DWL 1.5, 20ns @ 20Hz
515nm R,, <0.25% @ DWL 10, 20ns @ 20Hz
5320m R, <0.25% @ DWL 10, 20ns @ 20Hz
980nm R, <0.25% @ DWL 15, 20ns @ 20Hz
1030nm R, <0.25% @ DWL 15, 20ns @ 20Hz
1064nm R, <0.25% @ DWL 15, 20ns @ 20Hz

x® 2 BEEECRIRESENE HR BEIERAN R ST R REES]
FRIBEEIE - MTFEMBEIRER - IEERHEZTRERRE
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BEIENREER EERIMEIERMB T (FUSED SILICA) BEERmEaEEE
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