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Company profile

Nanjing Intane Optics was founded in 2003 by Professor Zhou Bifang, the former director of Nanjing Astronomical Instru-
ments Research Center, the Chinese Academy of Sciences. Nanjing Intane Optics is a national high-tech enterprise with
precision optical systems solutions at its core competency. The company boasts a team of experienced engineers in
precision optical engineering, with proven technological capabilities ranging from complex system design, integration,
assembly, testing to the manufacturing of key optical components.

Advanced optical elements are the core components that determine the performance of precision optical instruments. As
technology and requirements develop, there are increasingly higher demands for the performance of advanced optical
elements.

Nanjing Intane Optics is actively engaged in research on ultra-precision optical component processing technology. With
internationally advanced polishing and testing equipment, combined with self-developed CNC equipment, our experi-
enced technicians team is constantly taking on challenges of high-performance optical component manufacturing with
increasing difficulty. We have achieved full-spectrum nano-scale processing accuracy in the manufacturing of optical
aspherics, spheres, planes, cylinders, and windows. Through high-performance optical coating, our products feature long
life, high reliability, high strength, and diversity of optical components.

Based on high-precision optical components, Intane Optics also has developed a series of high-precision optical testing
instruments and equipment. Collimators of various aperture and specifications have a good reputation among customers.

Intane Opics: Your trusted supplier for precision optical system solutions.

Intane’ =@yt /A A
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Products and application cases

Optical coating is for better transmissivity, reflection or polarization of optical elements. For each uncoated glass device, about 4%
incident light on its surface is reflected. Antireflection coatings makes the percent smaller than 0.5%; high-reflecting dielectric coatings
improves reflectivity to 99.5% or above. An optical coatings is made up of a thin material such as oxide, metal, or rare earth. Its perfor-
mance depends on its layers, thickness, and refractive index differences among different layers.

For the highest or lowest interference, the optical thickness of an optical coatings is usually a quarter of optical thickness (QWOT) of
wavelength of the light used, or half of optical thickness (HWOT) of wavelength of the light used. Its high refractive index and low
refractive index are alternate for the wanted interference effect.

Antireflection film

Application case 1:
Technical requirements: Antireflection coatings is coated on surfaces R1 and R2; the mean transmission in the 900nm to 2500nm wave band is
equal to or more than 98% @ 632.8nm; Measured transmission of the antireflection coatings as below .

Product dimensions

Spectral peak area report
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Quality of optical glass
Uniformity H2 2, 000F 7
Fringe intensity 1C
Birefringence 2
Extent of bubble 1C
Light absorptivity 3 I
Precision of optical machining 0, 000
550, 00
R1 R2
Specimen precision AR A A
Radius deviation N 3 3 Zone Color Begin End Divisor Area Result  |Description
Partial deviation AN 0.3 0.3 1 63300 B340 1000 0413 0413
Eccentricity ¢ 0.02 0.02 2 BER 0000 250000 1600.000 1780 646 1.113
Surface finishment MIL m m 3
Clear aperture Do ®152 »152
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Application case 2:
Technical requirements:

1. Anti-reflection coatings is coated; the wave band involved in coating is 486nm to 586nm; the single-side transmission is more than 99%.

2. Three layers of protective coatings are coated.
3. Outer coating C04-83 is no more than 0.01mm thick.

Product dimensions

Material requirements Element requirements
AN, 1A N 1

LGten i
AV, 1A
B | AN 0.1
Bise ¥ Optical uniformity 1
Optical absorptivity 1 AR /
Stress birefringence 1a
X 15"
Fringe intensity 1a
ERIE Extent of bubble 1c Do ®14.5/P15

Spectral Peak Area Report (without Waterproof Coating)

R%
=
i

. 0

50, o0 00, o0

Zone Color Begin End Divisor Area Result | Description
1 m 3600 B656.00 170000 22355 [RE]]
2 E3

Application case 3:
Technical requirements:

R%

00

Spectral Peak Area Report (with Waterproof Coating)

1. OO |
T, DD bt i i i - .
50 [ B, B0 £, b 50, 00 T i)
-
Zone Color Begin End Divisor Area Result | Description
1 = [Er] BRI T EET CEiE]
| =]

1. In the wavelength range of 400nm to 1000nm, the reflectivity R is 1% at most.

2. Trim of the lens is black.

Product dimensions

AN , 28
AV, 28
Optical uniformity 3
Optical absorptivity 2
Stress birefringence 2
Fringe intensity 1c
H. 56 1, 2 Extent of bubble 1c

Material requirements Element requirements

N 3
DN 03
DR A
1 0.02
c2 0.02
B v
Dy 33
02 33
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Spectral Peak Area Report

I'l m T T T T T
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1. 0= =
e
Lo
i
L LA e o
0, 000! e oy . e
350, 00 404, G0 600, O B0, DO 1060, 1)
Zone Color Begin End Divisor Area Result Description
1 m 400.00 1000.00 &00.000 361.604 0.603
2 B3

Beam splitting coatings

Application case 1:

Technical requirements:

1. Spectral beam splitting beam is coated;

2. The angle of incidence is 45° +1.5° ; the reflectivity R (1.070um — 1.09um) is more than 99.5%; the laser damage threshold
should be more than 5000W/cm2; the absorptivity in the 1.08um is less than 0.01%; the average transmissivity in the 480nm to
660nm wave band is more than 90%; the surface accuracy of the coated reflecting surface is better than A6 (P-V), 40 (RMS);
the test wavelength is 632.8nm.

3. The power density is 5000W/cm?.

Product dimensions

N\ N\ \\x 36+0.03

3+£0.03
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Spectral Peak Area Report
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1 - 480.00 660.00 180.000 | 16870.889 93,727
2 @ = 1070.00 1020.00 20,000 0.936 0.047
3 B

Coated surface flatness
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Application case 2:

1. Precision requirement for wedge angle: <12"
2.3.7um to 4.8um AR film is coated on@, ; the average transmissivity of surfaces A and B is 94%.

Beam splitting film is coated on®,; reflection wave band from 0.43um to 1.6um, and transmission wave band from 3.7um to 4.8um;
the average reflectivity of wavebands 0.4um to 0.9um, 1um to 1.6um, 1.064um and 1.57um is 94%.

3. The angle of incidence is 35K to 55K.

4. surface accuracy requirements: Surface A: RMS <1/20A; PV<1/4A (reference); A = 632.8nm, with power; Surface B: RMS <1/30
A; PV<1/5A (reference); A = 632.8nm, with power;

5. Undeclared chamfer C0.3

6. Operating temperature: -50 C~ 60 C

Product dimensions Element requirements
| DR A
| B
¥ 1 /
L g 4 4105
e c2 v
|
B; 5 ,
i B Dy, 47*36
kg -
DUZ /

JLLON LT

Lo aa op oy aaly oy oy o

e
ettty

A, DD

1800, 0
Zone Color Begin End Divisor Area Result Description
1 @ 400,00 200,00 500,000 95,282
2 @_ 1000 00 TEOOG0 | &0 000 | G518
3 1064.00 1065.00 86579
4 =3 1570.00 1571.00 97.507
5 E=
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EMS 0.0LTA e um
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RMS 0031 &
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Application case 3:

Technical requirements:
1. Operating wavelength: 522nm ~ 862nm

Anti-reflection coatings: Residual reflectivity: <0.5%; angle of incidence: 03 °

Internal reflecting coatings: Rp>98%; Rs>98%; angle of incidence: 453 °

Beam splitting coatings: Tp>95%, Rs>99.5%

Extinction ratio: Tp/Ts>1000: 1; angle of incidence: 45+3°
2. Angle between the left plane and ridge plane 1: 60°+30";
Angle between the right plane and ridge plane 1: 120°+30";
Angle between ridge plane 1 and ridge plane 2: 120°+7"

L L L ||'I L L H
|

we 33
W
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angle between the left plane and ridge plane 2: 60°+30"
angle between the right plane and ridge plane 2: 120°+30"

Product dimensions Material requirements
AN, 1B

AV, 1C
Optical uniformity 3
Optical absorptivity 2
Stress birefringence 2
Fringe intensity 1C
Extent of bubble 1C

Element requirements

0

N 0.5
AN 0.2
S/D 40/20
D 25*46

Name SF2
Nd 1.6477
vd 32.848

Product dimensions

lerarzp) | ™

=

09

Material requirements

AN | 1B

AV, 1C
Optical uniformity 3
Optical absorptivity 2
Stress birefringence 2
Fringe intensity 1C
Extent of bubble 1C

Element requirements

05
AN 02

S/D 40720
D, 25%46

Name SF2
Nd 1.6477
Vd 32.848
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Overlapping Spectrum Image Report
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Application case 4:

Technical requirements:

1. Coating requirements: 1563.05nm

R >95%@1563.05nm +0.1nm; 1540.56nm * 0.1nm (beam splitting), 95%+1% (reflection)

5%+1% (transmission); beam splitting is realized through a single surface (R1), and surface R2 serves as the transmitting
surface only.

2. surface accuracy requirement: Test with an interferometer (angle of incidence: 16. ) and a test wavelength A of 632.8nm.
In the clear aperture range, beam splitting surface R1 (coated) has a surface accuracy RMS superior to A/15 (including power)
or M30 (excluding power) (power is superior to 0.5\); the transmitted wave aberration (after coating) has an RMS superior to
N30 (including power).

3. The parallelism is superior to 0.01mm.

Product dimensions Quality of optical glass Precision of optical machining

0 In5" 0. I5" AN, / R1 R1
3_;{ AV, / Sample precision AR A A
Optical uniformity H2 Radius deviation N / /
@ ) i Optical absorptivity 1C Partial deviation AN / /
Stress birefringence 2 Eccentricity ¢ / /
R Y R2 E Fringe intensity 1C Surface finishment MIL m m
~ Extent of bubble 3 Clear aperture Do ®31 ®31
L —
5101
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Beam Splitter 2A Spectral Point Test Report Beam Splitter 2A - S1 Spectral Point Test Report

i,
LR = Lo =
0, 0 e i, O .
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i, - i, i E
0 0 e . 00 e
- -t o, ' B -
o, 1980, 66 0 i, | 0 10 00 160 30 | D

No. Wavelength (nm) Transmissivity No. Wavelength (nm) Transmissivity
1 1540.00 5.545 1 1540.00 5.545
2 1563.00 4.236 2 1563.00 4.236

Coated surface flatness precision

| MEASURE ANALYZE
Hirme  blamerwemed Typs S Mt e | Ve
PYr0.222fr kil
Power 0.123A
PV 0.0584 -
RMS0.0134 oy
Size X mm
Size ¥ mirm =
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L8 L
[
s
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=
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Reflecting coatings
Application case 1:

Technical requirements:

1. Surface accuracy requirements: After coating: RMS < AM40; Pvr < M4 (A = 632.8nm) (angle of incidence: 45" )

2. Chamfer: 0.6 x 45°

3. Reflection Coatings on surface 1; anti-damage threshold: >1.71J/cm2@8ns, 214MW/cm2; Rs=99.8%, Rp=99.8% (for the
1064nm wave band), or Rs=295%, Rp=95% (for the 532nm wave band)

(for the 532nm wave band) (angle of incidence: 45°)

Product dimensions Material requirements

A-A Optical uniformity /
: 1:2 Birefringence /
| ey Fringe density /
i Y 2 e o Extent of bubble /
= 1= | _1" 3
[ | il e = Product dimensions
!! & —‘} 5 (JE p i
‘;1. 8-1w45* K \‘. ;
o § — = \ N
. v | \ »1 106*75
oo L) o2 /
= 1
90
- 0,02 16 .

Coated surface flatness precision

% -
fra
@ 3| Size X 106.52mm N
m - |SireY 7541 mm -~ ¥
B e |
- - :
e |
w = 1
m o ;:
B e
D P——
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verlapping Spectrum Image Report
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Application case 2:

Technical requirements:

1. Coating requirements: Fully reflecting dielectric coatings; angle of incidence: 45 “+1.5 °; reflectivity R (1080nm % 30nm):
>99.5%, or reflectivity R (486nm ~ 656nm): > 90%; optical element absorptivity: <0.01%

2. The coated reflecting surface has a surface accuracy superior to A/6 (P -V) or M40 (RMS) (angle between the test beam
and the mirror surface’s normal: 45 °; test wavelength: 632.8nm; power density: 5000W/cm?)

Product dimensions Material requirements

A Optical uniformity /
i Birefringence /
Fringe density /
Extent of bubble /
Product dimensions
P m
P1 106*75
24 ®2 /
7 N
L WEAW,
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Coated surface flatness precision

90
PV 0.162A -
RMS 0.014A

Power 0.002 A

P oEe: A
NS 004 A
S M 10044 mm
SireY #90.30 mm

e s
Syrstern Serial Nmber 6550014
Intrament Wavelength 0.00 mm
Hearsre Mode P
Magsurement Optiony.
Camera Mode
Interierometric Soale Fador 0.35
Laters Rasobation 0,13 mm
Dka Fename 5 dat
e
Time Samp 11920017 13:11:55
Comment
Bt Numibse
Part Serial Raarmber

e - iy 0 i et e

Spectral Peak Area Report
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0. 000
400, 1K

Zone Color Begin End Divisor Area Result Description

1 B3|~ 486.00 656.00 170.000 | 16893.831 99.375
2 - 1050.00 1110.00 B0.000 | 5975.694 99.595
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Application case 3:

1. Surface R1 is an aspheric surface. The equation is: y2 = 2Rx — (1+k)x2. The radius of curvature of its top is: R = - 1281.12+1mm,
K=-10.001, ady = 268.47 +1mm

2. surface accuracy requirements: Testing is done with an interferometer. The uncoated surface accuracy is superior to A/'50RMS;
PVQ is superior to M/'7; the coated surface accuracy is superior to MN30RMS (A = 632.8nm).

3. Coating requirements: Protective coatings over the reflecting dielectric coatings coated on surface R1; angle of incidence:
12°18°; reflectivity >99.5% (operating wave band: 1050nm~1100mm), or reflectivity >98.5% (operating wave band: 500nm ~
850mm); no damage after continuous impact with a maximum power density of 1000W/cm (@1050nm~1100nm)

4. Surface R2: Polished; anti-reflection coatings; operating wave band: 1050nm~1100nm.

Product dimensions Product dimensions Product dimensions

N, / R1 R1
V, / Specimen precision AR | / /
Optical uniformity / Radius deviation N / /
i
E Optical absorptivity / Partial deviation AN / /
Stress birefringence 2 Eccentricity ¢ / /
Fringe intensity / Surface finishment MIL m m
- Extent of bubble 1C Clear aperture Do D292 | D292
Coated surface flatness precision
[ =T BIZ Applicarise -
- futfsce ' Savelront Map
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e
LT i allay
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0 13051
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E'H Broflile 3 9053 waws || 13.92 [T |
BN Biofile] [[E2e=r Ttz weve |
[Faze #  a0e.0 _wm | Ramaved: G4T TLT BER ]
Elope Ma | [N ZPL, P wm | |Apertars Qb [4]: | [Aparsurs LD Q%0 | [Fiicer: Qi |
Surfacs/Mavafrans Hap Conbrola
Toeees
Furface/ Taval g |N'Ii I'I'I-'I'Ii'llﬂﬂlmﬂlml Fl“‘" Twes: Avarags
El Filtar Tram: OQFf
EI |Russ Apsrture: Qi | Fnﬂn :I'.Jlﬁl.“'l'l' Eandow Faze: 2 |
|| [Apersurs o0 (8 Looj [Fiiter Hign Freqs FFE I |
[Apercurs to 01 0] [Fiiter o Fraqs (PR |
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Spectral Peak Area Report

100. 000 -
B, (MO0 :ﬁ
60, 000 —

10, mn;— ‘

20, mu:— |

[, N (R [y 0 _._.-:XQ:-_._. i I.-r:.'h_._p/\.;r/‘l.&.—l“» |

0. 000 "
450. 00 600, 00 800, 00 1004, 00 1150, 0¢
nm.
Zone Color Begin End Divisor Area Result Description
1 e 500.00 850.00 350.000 218.036 0.623
2 @ - 1050.00 1100.00 50.000 12.880 0.258
3 X3~
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Filter coatings

Application case 1:

Technical requirements:

1. Coating requirements: 1560.05nm filter coatings; operating angle: 0°~2°

2. Pass band: center wavelength: 1563.05nm+2nm; FWHM <20NM; T >92% @ 1563.05nm £1nm

3. Stop band: Within the stop band (400nm ~ 1800nm wave band, excluding the pass band): Tavg <0.2%; T <0.01%@1540.56nm
+ 1nm (0D4)

4. surface accuracy requirements: Testing is done with an interferometer; A = 632.8nm.

Uncoated condition: Transmitted wave aberration (including power): superior to 1/60 ARMS; two surface accuracy (including
power): superior to 3APV

Coated condition: Transmitted wave aberration (including power): superior to 1/40 ARMS (testing can be done with a wavefront
sensor. In the case of a subaperture of ®8.8mm: RMS: superior to A/97; A=1563nm; 4 apertures at least); parallelism: superior to
0.01mm.

Product dimensions Product dimensions Product dimensions

e var N / R1 R1
Vv, / Specimen precision AR A A
1 " Optical uniformity H2 Radius deviation N / /
= _ e . L
= Optical absorptivity 1C Partial deviation AN / /
= -~ Stress birefringence 2 Eccentricity ¢ / /
t Fringe intensity 1C Surface finishment MIL m m
{
Extent of bubble 3 Clear aperture Do ®14.1 ®14.1
Spectral Peak Area Report
1000, 000 . T —
0, 000 ]
i, o0 | -
#
w0, mof { .
0, 00k 3
1, 000 co- . . L L .
.00 50000 . Ol 1500, 00 1850, O
ne,
Zone Color Begin End Divisor Area Result Description
1 400.00 1545.00 1145000 T5.689 0.065
2 D 1585.00 1800.00 215,000 o7 0.003
3 1540.00 154100 1.000 0.008 0.008
4 m 1563.00 1564.00 1.000 98.135 98.135
5 B3
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Application case 1:

Technical requirements:

1. surface accuracy requirements: Coated transmitted wave aberration (including power): superior to V40RMS (A = 632.8nm)
2. Coating requirements: Filter coatings coating on surfaces R1 and R2; operating angle: £3°; overall filter indexes:

Pass band: center wavelength: 830nm; bandwidth: <5nm; T: >90%830nm

Stop band: 0D3 (in the 350nm ~ 1000nm wave band, excluding the pass band)

3. Parallelism: 0.01mm

4. The trim has protective chamfers.

Product dimensions Product dimensions Product dimensions

3\\75, N, / R1 R1
@ j) vV, / FIRISEAR A A
iz Rt | | R et H2 FRREN / /
=
' FEIRUTFRE 1C BEpREEAN
—oo | |.co / /
RLASWFe 2 Rt / /
ROUE 1C FELEEMIL m o
2520.1
S 3 1BY¢FLRDo »15 ®15

Spectral Peak Area Report

1040, D00y T T T T T
’-’-’-’-_.-" "\-\._\
i \-‘
%0, 000 ,f *, 3
hY
/! Y
I Y
/ \
&0, 000 | / Y 3
/ Y
£ / \
I 4 ]
- [ 11 -
), D0 I,-' "_‘ ]
/ \
! !
20, 000 f / hY 3
s Y ]
/
s
e \\‘
(1 | el B Ml PP P R L s o o o & o e PRI PRI
B25, 60 B8, 00 &30, 00 £32,00 BM, 00 §15. 0
No. Wavelength (nm) Transmissivity
1 830.00 94.805
2 827.50 48.787
3 832.00 44.560
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Metal film

4 Gold coated

<« Silver coated

<« Aluminum coated

19
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Application case of high surface accuracy high-reflecting coatings of
large-aperture high-power laser damage threshold

Technical requirements: Precision of Optical Machining
1. Aperture: D1230
. . . . . Optical machining precision <0.5mm
2. Coating: Reflecting dielectric coatings; wave band: 420nm ~ 800nm;
average reflectivity: 297% Size ©266

3. Eccentricity between the primary mirror's optical axis and the [ of radius of curvature at top

<1
excircle: <0.5mm — : o
4. Uncoated mirror surface: PVr <\i4; RMS <M40 (A = 632.8nm) Perpencloularly between the oP1%al | o osmm
5. Coated mirror surface: PVr <A/3; RMS <A/30 (A = 632.8nm)

Roughness of reflecting surface <2nm

6. Error of radius of curvature at top: <1Tmm

PVr<A/4, RMS<1/40
(A=632.8nm)

Physical uncoated mirror Product dimensions

7. Perpendicularity between the optical axis and back face A: 0.05mm Uncoated mirror surface flatness

[ s [

20
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Result of the surface flatness test in the 0" direction in a ®1200mm aperture range before coating of the large-field primary mirror.

Technical difficulties:

1. Coating requirements: Reflecting dielectric coatings; wave band: 420nm ~ 800nm; average reflectivity: 297% (angle of
incidence: <15°) (The thick coatings results in some difficulties.)

2. Due to the large product size, the coatings uniformity is difficult to control.

3. Coated surface accuracy: PVr <A/3; RMS <A/30 (A = 632.8nm)

Physical mirrors before and after coating Result of surface flatness test after coating

EEEZY il

21




ONE WORLD CONNECTED WITH LASER

106, EKHJ‘ ———T 7
50. 000 f .
b | -
i o :
6o, 000f | ]
L | ]
I ]
£ ' ]
o || B e
: r | K L - ]
[ adede! "0’0"}0 CXRHRRLK 1
| I o%‘.o‘o@ S 0‘,0“?’
=
b R .
20. 000 |- 1 R, oS 7]
A L2 ‘.0%.00 ¢%¢\ 4‘%
SRR
AR RRRRRRIRIS
f ool 1 Paretetes R R
350, 00 400, 00 500, 00 GO, 00 TO0, 0 B0, 00 8350, 00
Zone Color Begin End Divisor Area Result Description
1 m B 420.00 800.00 380.000 | 37443539 98,536
2 |EA-

22




23

',

“Intane’ smsey: 1/ A

Large-aperture SiC modification

Result of surface flatness test of unmodified SiC primary mirror
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s After modification
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Physical modified SiC primary mirror after finishing polish

Result of surface flatness test of modified SiC primary mirror after finishing polish

After modification
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In possession of advanced R&D and production capacity in the optical coating field, and the largest D2200mm coating equip-
ment, Intane can realize D1800 coating for optical elements and can machine high-precision optical elements with such special
requirements for their surfaces as antireflection coatings, beam splitting coatings and filter coatings. The R&D team of Intane
provides customers with better optical coating solutions by means of continuous innovation.
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<« Cary 7000 Spectral detector

The Cary7000 all-purpose spectrophotometer
can measure samples of almost all types in
the terms of their angles, reflectivity and trans-
missivity. The measurement modes include
transmission, absolute reflection, absorption,
and scattering.

<4 UV3600 spectrophotometer

The UV3600 spectrophotometer is a new
supplementary model among high-end
UV-VIS-NIR spectrophotometers. It has high
sensitivity, high resolution and abundant
accessories suitable for different applications.
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