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PANDA DIRC PANDA DIRC 
bar productionbar production

atat Lytkarino Lytkarino –– DubnaDubna
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Two stage of the PANDA DIRC bar prototypesTwo stage of the PANDA DIRC bar prototypes
production: production: 

•• 10 short bars (300 mm) from Russian fused 10 short bars (300 mm) from Russian fused 
silica silica ««KSKS--4V4V»»

•• 4  long  bars  (900 mm)   from   fused  silica 4  long  bars  (900 mm)   from   fused  silica 
««Spectrosil 2000Spectrosil 2000»». Blanks were delivered by . Blanks were delivered by 
Saint  Gobain  QuartzSaint  Gobain  Quartz PLC  (now  Heraeus PLC  (now  Heraeus 
Quartz UK Ltd)Quartz UK Ltd)
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Polishing was made at Russian Enterprise Polishing was made at Russian Enterprise 
"Lytkarino Optical Glass Plant"Lytkarino Optical Glass Plant““

Production areaProduction area
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Big polishing machine to treat Big polishing machine to treat 6 m optic ware 6 m optic ware 
with accuracy ~ 1 nm with accuracy ~ 1 nm 
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300 mm short bars300 mm short bars
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300 mm short bars300 mm short bars
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300 mm short bars300 mm short bars
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300 mm short bars300 mm short bars

1.1. Results consistent with the specificationsResults consistent with the specifications
2.2. Shape defect that was detected during the quality Shape defect that was detected during the quality 

controlcontrol
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900 mm  long bars900 mm  long bars

Fused silica bulk material qualityFused silica bulk material quality: : 
Our requirement to Our requirement to 
-- optical homogeneity of the fused silica bulk material,  optical homogeneity of the fused silica bulk material,  
-- homogeneity of the refractive index in the batch homogeneity of the refractive index in the batch 
of the fused silica blanks,of the fused silica blanks,

-- homogeneity of the average dispersion in the batch homogeneity of the average dispersion in the batch 
of the fused silica blanks,of the fused silica blanks,

-- transmission, transmission, 
-- birefringency categorybirefringency category
-- bubbles, inclusions, striae etc bubbles, inclusions, striae etc ……
were defined during negotiation for the St. Gobainwere defined during negotiation for the St. Gobain
contract according with standards, high but possiblecontract according with standards, high but possible
critical quality performances.critical quality performances.
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900 mm  long bars900 mm  long bars

Problem   of   mutual   understanding   was   facilitatedProblem   of   mutual   understanding   was   facilitated
especially because there was  kept   some  experienceespecially because there was  kept   some  experience
of collaboration with BaBarof collaboration with BaBar

4 bar blanks from Spectrosil 2000 fused silica were4 bar blanks from Spectrosil 2000 fused silica were
delivered by St. Gobaindelivered by St. Gobain
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900 mm  long bars900 mm  long bars
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900 mm  long bars900 mm  long bars
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900 mm  long bars900 mm  long bars
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900 mm long bars900 mm long bars
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900 mm  long bars900 mm  long bars

Physical dimensions specifications:Physical dimensions specifications:

•• The dimensions for all pieces shall be identical The dimensions for all pieces shall be identical 
to a tolerance of 0.5 mm absolute. In addition, to a tolerance of 0.5 mm absolute. In addition, 
in groups of two bars, the widths shall bein groups of two bars, the widths shall be
identical to 0.05 mm with a goal of 0.025 mm,identical to 0.05 mm with a goal of 0.025 mm,
and the thickness identical to 0.25 mm with and the thickness identical to 0.25 mm with 
a goal of 0.025 mm.a goal of 0.025 mm.
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900 mm  long bars900 mm  long bars

Physical DimensionsPhysical Dimensions
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Parallelism and Flatness specificationsParallelism and Flatness specifications

•• The sides / faces shall be parallel to 0.025 mm.The sides / faces shall be parallel to 0.025 mm.
•• The bar faces shall be flat to 0.1 mm max. The bar faces shall be flat to 0.1 mm max. 
•• The bar sides shall be flat to 0.025 mm. The bar sides shall be flat to 0.025 mm. 
•• They shall be flat to 0.0025 mm over any They shall be flat to 0.0025 mm over any 

2525××25 mm25 mm2 2 area.area.

900 mm  long bars900 mm  long bars
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900 mm  long bars900 mm  long bars

№№
3535××900900

mmmm
1717××900900

mmmm
1717××3535
mmmm

Newton rings Newton rings 
for for ØØ30 mm30 mm

11 0.030.03 0.030.03 0.020.02 1 ~ 0.275 1 ~ 0.275 мкммкм

22 0.030.03 0.030.03 0.020.02 1 ~ 0.275 1 ~ 0.275 мкммкм

33 0.030.03 0.030.03 0.020.02 1 ~ 0.275 1 ~ 0.275 мкммкм

44 0.030.03 0.030.03 0.020.02 1 ~ 0.275 1 ~ 0.275 мкммкм

Parallelism and FlatnessParallelism and Flatness
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900 mm  long bars900 mm  long bars

Surface qualitySurface quality specifications:specifications:

•• The surface finish of the sides and faces shall The surface finish of the sides and faces shall 
have a surface roughness of 10 have a surface roughness of 10 ÅÅ rmsrms or better. or better. 

•• The surface finish of the ends should have a The surface finish of the ends should have a 
surfacesurface roughnessroughness of 20 of 20 ÅÅ rmsrms..
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900 mm  long bars900 mm  long bars

Roughness measurementsRoughness measurements
•• roughness of specimensroughness of specimens--““witnesseswitnesses”” was was 

measured by smeasured by scanning probe microscope canning probe microscope 
““NTEGRANTEGRA-- PPrimarima””

•• the the specimensspecimens--““witnesseswitnesses”” -- 1010××1010××7 mm7 mm33,,
corresponded to differend quartz bar sides and corresponded to differend quartz bar sides and 
different polishing stagesdifferent polishing stages

•• for every samples the atomicfor every samples the atomic--force images of force images of 
6060××60 60 μμm, m, 3030××30 30 μμm, m, 1010××10 10 μμm and m and 55××5 5 μμm m 
were obtainedwere obtained.
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Surface roughness of specimen Surface roughness of specimen №№1 1 in point 2in point 2

900 mm  long bars900 mm  long bars
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900 mm  long bars900 mm  long bars

Resulting surface roughness and finish (purity)Resulting surface roughness and finish (purity)..

№№ 3535××900 mm,900 mm,
nmnm

1717××900 mm,900 mm,
nmnm

1717××35 mm,35 mm,
nmnm

PP

11

22

33

44

0.4720.472-- 0.7490.749 0.7900.790-- 0.8810.881 1.5101.510-- 0.6310.631 VV
0.4720.472-- 0.7490.749 0.7900.790-- 0.8810.881 1.5101.510-- 0.6310.631 VV
0.4720.472-- 0.7490.749 0.7900.790-- 0.8810.881 0.5640.564-- 0.6040.604 VV
0.4720.472-- 0.7490.749 0.7900.790-- 0.8810.881 0.5640.564-- 0.6040.604 VV
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900 mm  long bars900 mm  long bars

SquarenessSquareness

Not measured, but attributed by producer asNot measured, but attributed by producer as
““idealideal””. Should to be investigated.. Should to be investigated.
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900 mm  long bars900 mm  long bars

EdgesEdges

Look safficiently and sharp, but quite a few chipsLook safficiently and sharp, but quite a few chips
were damaged due to wrong manipulation whenwere damaged due to wrong manipulation when
bars were taken off from the polishing tablebars were taken off from the polishing table..
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900 mm  long bars900 mm  long bars

Surface and Edge ImperfectionsSurface and Edge Imperfections
Bar Bar №№11:: 2 chips 0.62 chips 0.6××0.40.4××0.1 mm0.1 mm

Bar Bar №№2:2: 3 chips 1.83 chips 1.8××1.01.0××0.1 mm; 0.1 mm; 1.41.4××0.90.9××0.4 mm;0.4 mm;
1.41.4××0.90.9××0.4 mm; 0.4 mm; 

Bar Bar №№3:3: 4 chips 3.04 chips 3.0××1.71.7××0.3 mm; 0.3 mm; 0.70.7××0.50.5××0.3 mm;0.3 mm;
3.63.6××1.81.8××0.2 mm; 0.2 mm; 0.50.5××0.40.4××0.1 mm0.1 mm

Bar Bar №№1:1: 1 chip   0.71 chip   0.7××0.40.4××0.2 mm0.2 mm
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The endThe end
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