
Reliable and high performance Fabry-Perot fiber optic acquisition modules for laboratory, 
civil engineering & Industrial applications. 

HIGH-ACCURACY SIGNAL CONDITIONER 
STATIC OR DYNAMIC MEASUREMENTS 
MODULAR, PLUG & PLAY, 

 

¶ Static or dynamic measurements up to 15 kHz 

¶ Strain, temperature, pressure , displacement  

¶ Plug and Play technology with SCAI connector 

¶ Polynomial gauge factor  

¶ Evolution software for configuration and data    
acquisition up to 5 k samples /sec. total 

¶ Analog outputs 0-5V / 16 bits  resolution  

¶ TS35 DIN RAIL snap-on 

Key Features 

 
 

¶ Laboratories 

¶ Research & Development 

¶ Geotechnical  

¶ Dams, Dikes and Reservoirs 

¶ Civil Engineering 

¶ Railways 

¶ Aerospace 

¶ Cryogenics 

¶ Industrial Process Control 

Applications 

ǿǿǿΦǎƳŀǊǘŜŎΦŎƘ 

Description 

 SMARTEC Fabry-Perot fiber-optic gauges are designed around a 

Fabry-Perot interferometer (FPI). An FPI consists of two mirrors 

facing each other, the space separating the mirrors being called the 

cavity length. Light reflected in the FPI is wavelength-modulated in exact 

accordance with the cavity length. FPI gauges convert strain, tempera-

ture, pressure and displacement into cavity length variations. FISOôs 

patented white-light cross-correlator offers a unique and powerful way to 

make absolute Fabry-Perot cavity length measurements with astonishing 

accuracy and linearity, providing consistency time after time. 

 

Evolution chassis footprint, communication capabilities and speed 

make it the ideal tool for laboratory and in site test environments. The 

evolution chassis can house different module types with different channel 

capabilities to combine results from a single acquisition source. Module 

capacities, communication ports, and overall width specifications differ 

from one model to the other.  

 

USB communication interface is available on all chassis. Evolution soft-

ware enables manual configuration and data acquisition up to 5 k 

samples/sec.  

 

External data acquisition system is required for higher acquisition rate > 

5k samples/sec (full bandwidth via analog output connectors).  

Evolution modules are compatible with SCAI intelligent connectors;          

these connectors contain an EEPROM with sensor calibration parame-

ters for automatic configuration. 

 

Evolution platform is a modular concept (DIN-rail), upgradeable and 

expandable 

EVO - Evolution Modules 
Fabry-Perot  
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5ƛƳŜƴǎƛƻƴǎ Υ CtL-Iw aƻŘǳƭŜ 

 

5ƛƳŜƴǎƛƻƴǎ Υ CtL-I{ aƻŘǳƭŜ 

 

EVO - Evolution Modules 

¢ŜŎƘƴƛŎŀƭ ŦŜŀǘǳǊŜǎ 9±h-{5-н /Ƙŀǎǎƛǎ 9±h-{5-р /Ƙŀǎǎƛǎ 9±h-wa-у wŀŎƪ-aƻǳƴǘ 

/ƻƳƳǳƴƛŎŀǝƻƴΥ ¦{. ¦{. ¦{. 

5ŀǘŀ ƭƻƎƎƛƴƎΥ ±ƛŀ ŎƻƳǇǳǘŜǊ ±ƛŀ ŎƻƳǇǳǘŜǊ ±ƛŀ ŎƻƳǇǳǘŜǊ 

bǳƳōŜǊ ƻŦ ƳƻŘǳƭŜǎΥ ¦Ǉ ǘƻ н ¦Ǉ ǘƻ р ¦Ǉ ǘƻ у 

tƻǿŜǊ ǎǳǇǇƭȅΥ нп ±5/ тл ² нп ±5/ тл ² нп ±5/ мрл ² 

9Ǿƻƭǳǝƻƴ ǎƻƊǿŀǊŜΥ  LƴŎƭǳŘŜŘ LƴŎƭǳŘŜŘ LƴŎƭǳŘŜŘ 

aŀȄƛƳǳƳ ǊŀǘŜ ƻŦ ŀŎǉǳƛǎƛǝƻƴмΥ рƪ ǎŀƳǇƭŜǎ κ ǎŜŎΦ ǘƻǘŀƭ рƪ ǎŀƳǇƭŜǎ κ ǎŜŎΦ ǘƻǘŀƭ рƪ ǎŀƳǇƭŜǎ κ ǎŜŎΦ ǘƻǘŀƭ 

5ƛƳŜƴǎƛƻƴǎΥ ²Υ моо Ȅ IΥ мтт Ȅ 5Υ мрсƳƳ ²Υ нсф Ȅ IΥ мтт Ȅ 5Υ мрсƳƳ ²Υ пуо Ȅ IΥ мон Ȅ 5Υ мтрƳƳ 

м ¢ƻ ŘƛǾƛŘŜ ōȅ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ CtL ƳƻŘǳƭŜǎ ŎƻƴƴŜŎǘŜŘ ƻƴ ǘƘŜ ŎƘŀǎǎƛǎΦ !ƴŀƭƻƎ ƻǳǘǇǳǘ ƛǎ ŀǾŀƛƭŀōƭŜ ŘƛǊŜŎǘƭȅ ƻƴ ǘƘŜ ǊŜŀŘƛƴƎ ƳƻŘǳƭŜǎΣ ƻũŜǊƛƴƎ Ŧǳƭƭ ŀŎǉǳƛǎƛǝƻƴ 
ǊŀǘŜΤ ŦƻǊ ŜȄŀƳǇƭŜ CtL-I{ ǇƭǳƎƎŜŘ ƻƴ ŀƴŀƭƻƎ ƛǎ ŀǘ мрƪ ǎŀƳǇƭŜǎ κ ǎŜŎΦ 

/Ƙŀǎǎƛǎ ŀƴŘ wŀŎƪ-aƻǳƴǘ 

 

9±h[¦¢Lhb ah5¦[9{ !b5 /I!{{L{  

 
±ŜǊǎŀǝƭŜΥ CtL-Iw ŀƴŘ CtL-I{ ƳƻŘǳƭŜǎ ŎƻƳǇŀǝōƭŜ ƻƴ ǘƘŜ ǎŀƳŜ ŎƘŀǎǎƛǎ 

Fabry-Perot  
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EVO - Evolution Chasssis 

5ƛƳŜƴǎƛƻƴǎ Υ 9±h {5-р /Ƙŀǎǎƛǎ 

 

5ƛƳŜƴǎƛƻƴǎ Υ 9±h wa wŀŎƪ-Ƴƻǳƴǘ /Ƙŀǎǎƛǎ 

 

5ƛƳŜƴǎƛƻƴǎ Υ 9±h {5-н /Ƙŀǎǎƛǎ 

 

Fabry-Perot  
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9±h[¦¢Lhb {hC¢²!w9 ό/ha9{ ²L¢I ¢I9 /I!{{L{ύ 

 

EVO - Evolution  Software 

 

Configure and control the reading instrument 

The most common set-up users will be configure the 0-5V analog output level to the measurement of interest, but end user will also enjoy 

the visually confirm proper communication between sensors and instrument. 

 

Export data 

While users may generally prefer to use 250Hz/125Hz analog output on the FPI-HR, data may also be recorded and saved in multiple 

files formats 

Fabry-Perot  

Simple monitoring and real-time graphing 

Users may choose reading the actual measurement, or plot in real-time with user specified screen refresh rates. 



Cht-a! CƛōŜǊ hǇǝŎ /ƻƳǇŀŎǘ tǊŜǎǎǳǊŜ {ŜƴǎƻǊǎ 

Ch{-¢ 

Ch{-C  όwǳƎƎŜŘύ 

Ch{-[ 

9±h[¦¢Lhb t[!¢Chwa L{ /hat!¢L.[9 ²L¢I Ch[[h²LbD {9b{hw{Υ 

Ch{-b 
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Fabry-Perot Sensors 
Fabry-Perot  

1 Higher ranges available as a custom product 

SPECIFICATIONS 

Range Up to Ñ3000ɛὑ 

Accuracy Range dependent 

Resolution 0.01% of full scale 

Operating temperature ī40ÁC to +85ÁC 

Dimensions O.D.: 12.5mm (dia.) / Length 70mm  

SPECIFICATIONS 

Range Up to, Ñ2000ɛὑ 

Accuracy Range dependent 

Resolution 0.01% of full scale 

Operating temperature ī40ÁC to +85ÁC 

Dimensions 50.8 x 1.1x 4.7 mm (LxTXH) 

SPECIFICATIONS 

Range Up to Ñ5000Õὑ 

Accuracy Range dependent 

Resolution 0.01% of full scale 

Operating temperature ī40ÁC to +250ÁC 

Capillary length 8.5 to 10 mm 

SPECIFICATIONS 

Range ī40ÁC to +85ÁC (Max, 300ÁC) 

Accuracy 0.25% of full scale 

Resolution 0.025% of full scale 

Housing Stainless Steel or PVC 

Dimension (Model dependant) O.D.: 19 to 33.4 mm / Length 100 mm to 210 mm 

SPECIFICATIONS 

Range ī40ÁC to +85ÁC (cable dependent) 

Accuracy 0.0075 psi 

Resolution Ñ1% of full scale 

Frequency response Up to 30 kHz 

Operating TÁ ī20ÜC to 150ÜC (ī4ÁF to 302ÁF 

9Ch 9ƳōŜŘŘŜŘ CƛōŜǊ hǇǝŎ {ǘǊŀƛƴ DŀǳƎŜ 

Ch¢ CƛōŜǊ hǇǝŎ ¢ŜƳǇŜǊŀǘǳǊŜ {ŜƴǎƻǊǎ 

Ch{ CƛōŜǊ hǇǝŎ {ǘǊŀƛƴ DŀǳƎŜ 
 

 

 

 

 

{Ch-² CƛōŜǊ hǇǝŎ ²ŜƭŘŀōƭŜ {ǘǊŀƛƴ DŀǳƎŜ 



9±h[¦¢Lhb t[!¢Chwa L{ /hat!¢L.[9 ²L¢I Ch[[h²LbD {9b{hw{Υ 

Cht-/ 

Cht-C 

Cht-t 

Cht aƛŎǊƻ t½ όƳŜǘŀƭύ 

Cht aƛŎǊƻ t½ όǇƭŀǎǝŎύ 
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Fabry-Perot Sensors 
Fabry-Perot  

SPECIFICATIONS 

Pressure range1 200 to 10,000 kPa 

Accuracy1 Ñ0.1% to Ñ0.5% of full scale 

Resolution1 with MB-3TL 0.025% of full scale 

SPECIFICATIONS 

Range мллΣ нллΣ олл ƪtŀ 

Accuracy ҕ м ҈ CΦ{Φ 

Resolution лΦлнр҈ ƻŦ Ŧǳƭƭ ǎŎŀƭŜ 

Thermal Drift ғ лΦм ҈ C{ κ ϲ/ 

Dimensions hΦ5Φ пΦу ƳƳ κ [ŜƴƎǘƘ рп ƳƳ όƳŜǘŀƭ ƘƻǳǎƛƴƎύ 
hΦ5Φ мс ƳƳ κ [ŜƴƎǘƘ ммс ƳƳ όǇƭŀǎǝŎ ƘƻǳǎƛƴƎύ 

SPECIFICATIONS 

Range нлл ǘƻ тллл ƪtŀ 

Accuracy ҕ лΦнр ҈ CΦ{Φ 

Resolution лΦлнр҈ ƻŦ Ŧǳƭƭ ǎŎŀƭŜ 

Dimension hΦ5ΦΥ мф ǘƻ ооΦп ƳƳ 
[ŜƴƎǘƘΥ млл ƳƳ ǘƻ нмл ƳƳ 

SPECIFICATIONS 

Range 20 or 40 mm (spring-loaded shaft) 

Accuracy Ñ0.1% of full scale. 

Resolution 0.002 mm 

Outside Diameter 19 mm 

Dimensions 144 mm  (ngth 

¢t/ CƛōŜǊ hǇǝŎ ¢ƻǘŀƭ tǊŜǎǎǳǊŜ /Ŝƭƭ 

hǘƘŜǊ Cht CƛōŜǊ hǇǝŎ /ƻƳǇŀŎǘ tǊŜǎǎǳǊŜ {ŜƴǎƻǊǎ 

Ch5 CƛōŜǊ hǇǝŎ 5ƛǎǇƭŀŎŜƳŜƴǘ {ŜƴǎƻǊ 

Cht CƛōŜǊ hǇǝŎ tƛŜȊƻƳŜǘŜǊ 
 

 

 

 

 

Cht aƛŎǊƻt½ CƛōŜǊ hǇǝŎ tƛŜȊƻƳŜǘŜǊ 

1 Higher ranges available 

Detailed fiber optic sensor specifications available at www.smartec.ch or www.fiso.com 

Cht a-tY Cht-a{ {ƛŘŜ [ƻƻƪƛƴƎ Cht-a{ {ƛŘŜ [ƻƻƪƛƴƎ {ǉǳŀǊŜ Cht-aнсл ϧ Cht-aL± Cht-a-It IƛƎƘ tǊŜǎǎǳǊŜ               

Cht-a-aI IƛƎƘ ¢ŜƳǇŜǊŀǘǳǊŜ 



CL{h ¢ŜŎƘƴƻƭƻƎƛŜǎ LƴŎΦΣ ŀ ƭŜŀŘƛƴƎ ŘŜǾŜƭƻǇŜǊ ŀƴŘ 
ƳŀƴǳŦŀŎǘǳǊŜǊ ƻŦ ŬōŜǊ ƻǇǝŎ ǎŜƴǎƻǊǎ ŀƴŘ ǎƛƎƴŀƭ 
ŎƻƴŘƛǝƻƴŜǊǎΣ ƛǎ ǿƻǊƭŘƭȅ ǊŜŎƻƎƴƛȊŜŘ ŦƻǊ ƛǘǎ ǳƴǇŀǊπ
ŀƭƭŜƭŜŘ ǊŀƴƎŜ ƻŦ ŬōŜǊ ƻǇǝŎ ǎƻƭǳǝƻƴǎΦ .ŜǎƛŘŜǎ 
ōŜƛƴƎ ŜȄǘǊŜƳŜƭȅ ǎƳŀƭƭΣ ǘƘǳǎ ƳƛƴƛƳŀƭƭȅ ƛƴǾŀǎƛǾŜΣ 

ǘƘŜ ŀŘǾŀƴǘŀƎŜǎ ƻŦ ŬōŜǊ ƻǇǝŎ ǎŜƴǎƻǊǎ ŀǊŜ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ƘƛƎƘƭȅ 
ǇǊŜŎƛǎŜΣ ƛƴǘǊƛƴǎƛŎŀƭƭȅ ǎŀŦŜ ŀƴŘ ƛƳƳǳƴŜ ǘƻ ǊŀŘƛƻ ŦǊŜǉǳŜƴŎƛŜǎΣ 
ŜƭŜŎǘǊƻƳŀƎƴŜǝŎ ƛƴǘŜǊŦŜǊŜƴŎŜǎ ŀƴŘ ƳƛŎǊƻǿŀǾŜ ǊŀŘƛŀǝƻƴǎΦ  

EVO - Evolution Platform 

9±hτ9Ǿƻƭǳǝƻƴ tƭŀǜƻǊƳτ!ŎŎŜǎǎƻǊƛŜǎ ŀƴŘ ƻǊŘŜǊƛƴƎ ƛƴŦƻǊƳŀǝƻƴ 

¶ 9Ǿƻƭǳǝƻƴ CtL-Iw ǎƛƴƎƭŜ ŎƘŀƴƴŜƭ ƘƛƎƘ ǊŜǎƻƭǳǝƻƴ ŬōŜǊ ƻǇǝŎ ǎƛƎƴŀƭ ŎƻƴŘƛǝƻƴŜǊΤ ǳǇ ǘƻ нрл IȊ 

¶ 9Ǿƻƭǳǝƻƴ CtL-Iw Řǳŀƭ ŎƘŀƴƴŜƭ ƘƛƎƘ ǊŜǎƻƭǳǝƻƴ ŬōŜǊ ƻǇǝŎ ǎƛƎƴŀƭ ŎƻƴŘƛǝƻƴŜǊΤ ǳǇ ǘƻ мнр IȊ 

¶ 9Ǿƻƭǳǝƻƴ CtL-I{ ǎƛƴƎƭŜ ŎƘŀƴƴŜƭ ƘƛƎƘ ǎǇŜŜŘ ŬōŜǊ ƻǇǝŎ ǎƛƎƴŀƭ ŎƻƴŘƛǝƻƴŜǊΤ ǳǇ ǘƻ мр ƪIȊ 

¶ мрΦнлслΦŎŎ 9Ǿƻƭǳǝƻƴ {5-нϝŎƘŀǎǎƛǎ ŦƻǊ ǳǇ ǘƻ н CtL ƳƻŘǳƭŜǎ 

¶ мрΦнлслΦŎŎ 9Ǿƻƭǳǝƻƴ {5-рϝ ŎƘŀǎǎƛǎ ŦƻǊ ǳǇ ǘƻ р CtL ƳƻŘǳƭŜǎ 

¶ мрΦнлслΦŎŎ 9Ǿƻƭǳǝƻƴ wa-уϝ ǊŀŎƪƳƻǳƴǘ ŎƘŀǎǎƛǎ ŦƻǊ ǳǇ ǘƻ у CtL ƳƻŘǳƭŜǎ 

¶ L-9±h 9±h[¦¢Lhb ¦{. ŎƻƳƳǳƴƛŎŀǝƻƴ .¦{ ƳƻŘǳƭŜ ŦƻǊ ¢{ ор 5Lb w!L[ όƴƻ ŎƘŀǎǎƛǎύ 

¶ !/ !ŘŀǇǘŜǊ - LƴǇǳǘΥмлл-нпл± мΦр! - hǳǘǇǳǘΥ нп± тл² нΦрƳƳ wκ! 

¶ tƻǿŜǊ /ƻǊŘ ннл± 9ǳǊƻǇŜŀƴ ¢ȅǇŜ фн-нрнр-нрл.YI 

¶ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪǎ ό5ƛƴ Ǌŀƛƭύ a9 - н όǘǿƻύ .ƭƻŎƪǎ ŦƻǊ ŀƴ CtL ƳƻŘǳƭŜ 

¶ ¦{. /ŀōƭŜ ǘȅǇŜ ! ǘƻ ǘȅǇŜ . όн ƳŜǘŜǊǎύ 

¶ tƛƴ ŎƻƴǘŀŎǘ ƛƴǘŜǊŦŀŎŜ ŦƻǊ ¢{ ор 5Lb w!L[ όƴƻ ŎƘŀǎǎƛǎύ 

¶ 9ȄǘŜƴǎƛƻƴ ŎŀōƭŜǎ - [ŀōƻǊŀǘƻǊȅ ŎŀōƭŜǎ ŀƴŘ ǊǳƎƎŜŘ ŎŀōƭŜǎ όŎƻƴǘŀŎǘ {ƳŀǊǘŜŎύ  

¶ 9ŀǎȅ¢ƘǊƻǳƎƘ ŀƴŘ tŀǘŎƘŎƻǊŘǎ όŎƻƴǘŀŎǘ {ƳŀǊǘŜŎύ  

¶ 9±h[¦¢Lhb {ƻƊǿŀǊŜ 

 

ϝ ƛƴŎƭǳŘƛƴƎ !/ !ŘŀǇǘŜǊΣ tƻǿŜǊ /ƻǊŘΣ L-9±h ¦{. ŎƻƳƳǳƴƛŎŀǝƻƴ ƳƻŘǳƭŜΣ ¢ŜǊƳƛƴŀƭ .ƭƻŎƪǎΣ ¦{. ŎŀōƭŜ ŀƴŘ 9±h[¦¢Lhb {ƻƊǿŀǊŜ 
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Fabry-Perot  

 

 

 

{a!w¢9/ {!Σ {ǿƛǘȊŜǊƭŀƴŘΣ ǿŀǎ ŦƻǳƴŘŜŘ ƛƴ мффсΦ 
{a!w¢9/ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ wƻŎǘŜǎǘ DǊƻǳǇΣ ŀ bƻǾŀ 
aŜǘǊƛȄ ŎƻƳǇŀƴȅΦ {ƳŀǊǘŜŎϥǎ {ƻƭǳǝƻƴ ϧ {ŜǊǾƛŎŜǎ 
¢ŜŀƳ Ƙŀǎ ŎƻƴǎƛŘŜǊŀōƭŜ ŬŜƭŘ ŜȄǇŜǊƛŜƴŎŜ ǘƻ ǎǳǇǇƻǊǘ 
ȅƻǳ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŜȄŜŎǳǝƻƴ ƻŦ ȅƻǳǊ 
ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƧŜŎǘǎΦ  

Lƴ ǇŀǊǝŎǳƭŀǊΣ ǿŜ ƻũŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜǊǾƛŎŜǎΥ 
{ȅǎǘŜƳ 5ŜǎƛƎƴΣ LƴǎǘŀƭƭŀǝƻƴΣ hǇŜǊŀǝƻƴΣ  
aŀƛƴǘŜƴŀƴŎŜΣ 5ŀǘŀ aŀƴŀƎŜƳŜƴǘ ŀƴŘ 5ŀǘŀ 
!ƴŀƭȅǎƛǎΦ 

¢ƘŜ ǉǳŀƭƛǘȅ ƻŦ ƻǳǊ ǇǊƻπ
ŘǳŎǘǎ ŀƴŘ ǘƘŜ ŜȄǇŜπ
ǊƛŜƴŎŜ ƻŦ ƻǳǊ ŜƴƎƛƴŜŜǊǎ 
ŀǘ {ƳŀǊǘŜŎ ŀǊŜ ǊŜπ
ƅŜŎǘŜŘ ōȅ ǘƘŜ ŎƻƳπ
ǇƭŜǝƻƴ ƻŦ ƳƻǊŜ ǘƘŀƴ 
мнлл ǎǳŎŎŜǎǎŦǳƭ Ƴƻƴƛπ

ǘƻǊƛƴƎ ǇǊƻƧŜŎǘǎΣ ƭƻŎŀǘŜŘ ƛƴ ол ŎƻǳƴǘǊƛŜǎ ƻƴ ŀƭƭ Ŏƻƴǝπ
ƴŜƴǘǎΦ   

{ƻƳŜ ƴƻǘŀōƭŜ ǇǊƻƧŜŎǘǎ ƛƴŎƭǳŘŜ ǘƘŜ .ǳǊƧ YŀƭƛŦŀ ǘƻπ
ǿŜǊ όǿƻǊƭŘΩǎ ǘŀƭƭŜǎǘ ōǳƛƭŘƛƴƎύΣ ǘƘŜ 5ǳȄǘƻƴ /ƻƳǇƭŜȄ 
ƛƴ {ƛƴƎŀǇƻǊŜΣ ǘƘŜ bŜǿ Lор² ōǊƛŘƎŜ ƛƴ aƛƴƴŜŀǇƻƭƛǎΣ 
abΣ ǘƘŜ aŀƴƘŀǧŀƴ .ǊƛŘƎŜ ƛƴ bŜǿ ¸ƻǊƪΣ b¸Σ ǘƘŜ 
!ƭǇ ¢Ǌŀƴǎƛǘ ǘǳƴƴŜƭ ƛƴ {ǿƛǘȊŜǊƭŀƴŘ όǿƻǊƭŘΩǎ ƭƻƴƎŜǎǘ 
ǘǳƴƴŜƭύΣ ǘƘŜ /9wb-[I/ ǇŀǊǝŎƭŜ ŀŎŎŜƭŜǊŀǘƻǊ όǿƻǊƭŘΩǎ 
ƭŀǊƎŜǎǘ ǇŀǊǝŎƭŜ ŀŎŎŜƭŜǊŀǘƻǊύ ŀƴŘ ǘƘŜ L¢9w Ŧǳπ
ǎƛƻƴ ǊŜŀŎǘƻǊΦ 

CƻǳƴŘŜŘ ƛƴ мффпΣ CL{h ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ wƻŎǘŜǎǘ DǊƻǳǇΣ ŀ bƻǾŀ 
aŜǘǊƛȄ ŎƻƳǇŀƴȅΦ Lǘǎ ǇǊƻŘǳŎǘǎ ŀǊŜ ǎƻƭŘ ƛƴ ƳƻǊŜ ǘƘŀƴ тр 
ŎƻǳƴǘǊƛŜǎ ǘƘǊƻǳƎƘ ŀ ƴŜǘǿƻǊƪ ƻŦ ǊŜǇǊŜǎŜƴǘŀǝǾŜǎ ŀƴŘ ŘƛǎǘǊƛōπ
ǳǘƻǊǎΦ 

 CL{h ¢ŜŎƘƴƻƭƻƎƛŜǎ ƳŜŜǘǎ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ L{h 
фллмΥнллу ŀƴŘ L{h мопурΥнлло ŎŜǊǝŬŎŀǝƻƴǎΦ ¢ƘŜ ŎƻƳǇŀƴȅ 
ƛǎ ŀǎǎŜǎǎŜŘ ŀƴŘ ŎŜǊǝŬŜŘ ōȅ ǘƘŜ .{L DǊƻǳǇ ŀƴŘ ǎǘǊƛŎǘƭȅ ŀǇπ
ǇƭƛŜǎ ƛǘǎ ǉǳŀƭƛǘȅ ǇƻƭƛŎȅ Řŀȅ ŀƊŜǊ ŘŀȅΦ  




