
    

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
              Figure 1: Emerald rough from Jharkhand in a range of colour, transparency and size                                                               
 

The background... 
It was December 2013, when the news about emerald deposits in the state of Jharkhand broke out in the market and within few 

months time, some large quantities of these emeralds were already being mined. The deposit initially attracted attention because 

of the reports in local media about arrests for illegal mining and smuggling. In no time, these emeralds became quite popular in the 

local market and many traders have shown interest in these stones. As per a report published in the Journal of Gem & Jewellery 

Industry, Vol. 51, No. 5, "over 5,000 skilled and unskilled miners are digging nearly 15 kg of precious stones (emerald) per day". 

However, at the Gem Testing Laboratory, we have seen only few of these emeralds, while at least 65% of stones tested at the 

laboratory are emeralds. Although, we have seen some large lots of Jharkhand emeralds, most of which are relatively small in sizes, 

less than 5 ct in rough. On initial observation of the rough and the specimens, it appeared that the mines have been salted, but 

later the geology department of the state confirmed the presence of emeralds in Jharkhand. 

Emerald deposits in Jharkhand are located in Ghorabandha hills in Ghatshila sub-division of East Singhbhum district, bordering the 

state of Odisha (Orissa), which is already known for a variety of high quality gemstones. Mining in Jharkhand is carried out by local 

villagers, including children in at least 50 places and hence is illegal at this stage. However, the government of Jharkhand is working 

towards legalizing mining by seeking necessary approvals from the centre for reserving the mining areas for Jharkhand State 

Mineral Development Corporation. Meanwhile, these emeralds are gaining popularity amongst the traders and jewellers in Jaipur 

and hence, we also procured and studied few samples of these emeralds.    
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Visual Characteristics 
The studied emeralds from Jharkhand displayed a range of colours from bluish green to yellowish green of medium to strong 

saturation (see figure 1 and 2). However, most of these emeralds are characterized by haziness i.e. the rough or cut stones are not 

absolutely transparent, while quite a few rough crystals appear blackish due to presence of some mineralic substance, making the 

stones appear opaque. Although, these can be removed during cutting and polishing, some still make their way into the cut stones, 

making them appear too dark or blackish. In addition, most of the rough crystals had frosty and etched surfaces, making it difficult 

to see inside for detailed analysis.  
 

Basic Properties 

Gemmological properties namely, refractive index and specific gravity were measured at 1.580 - 1.588 and 2.70 - 2.71, respectively; 

displayed strong Cr-absorption in desk model spectroscope, and appeared inert under ultra-violet lamp and Chelsea filter.  
 

Under the magnifying lens... 
As mentioned above, most of these emeralds are characterized by haziness, caused due to presence of minute inclusions, which 

could not be resolved under standard gemmological microscope, however, appeared to be some colourless mineral. In addition, 

the most common inclusions were black grains of spinel (chromite, magnetite or picotite), which were present scattered 

throughout the stone, as well as in zones and planes. Further, few specimens also contained numerous colourless to white rounded 

crystals of phenakite, elongated blades of actinolite, mica plates and most strikingly rounded colourless grains of zircon with stress 

cracks (zircon halos). We have never seen a zircon halo inclusion in an emerald from any other source before; also we could not 

find any reference for such an encounter.  

     
 
 

 
 

     
 
 
 
 
 

Few words of warning.... 
Frauds and scams have always been associated with gem trade and no popular gemstone is left untouched with this, so how could 

these emeralds be? We, at the Gem Testing Laboratory have already encountered few instances when the depositor has directly 

sourced the stones from the mining areas in Jharkhand, and on testing they turned out to be synthetic emerald and / or glass 

rough. As per a local Jaipur trader (anonymous), pieces of green glass are first fashioned in the shape of hexagonal rough, which is 

then coated with fine powder of black mica mixed in glue, followed by a layer of mica chips. These worked-up pieces are then taken 

to the mining sites by the miners / middlemen and mixed in parcels of low-quality natural emeralds.           

 

Figure 3.a: Most of the Jharkhand 
emeralds appeared hazy due to 
presence of minute mineral inclusions.  

Figure 3.b: Majority of Jharkhand emeralds contained black grains (spinel group), 
which were present scattered throughout the stone or in planes or zones. Similar 
inclusions have also been found in some Brazilian and Zambian emeralds too, which 
have been identified as chromite, magnetite or picotite (all spinel minerals).  

Figure 3.c: These whitish to colourless 
crystals in Jharkhand emeralds have 
been identified as phenakite.  

Figure 3.d: Actinolite blades were also 
seen in few specimens, which have 
been encountered in emeralds from 
other deposits too.  

Figure 3.e: Zircon-Halo was the most 
striking inclusion seen in these 
emeralds, which were never seen 
before in emeralds.  
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Figure 4: These glass samples worked-up to imitate emerald rough, are mixed in parcels of natural emerald 
 
To conclude... 
This relatively new find of emeralds from the East Singhbhum district of the state of Jharkhand has produced a lot of interest in the 
local market and at very good prices. However, currently the deposits are being excavated through illegal mining, but the state 
government has already sent the proposal to acquire mining rights and clearances, which will help to regulate the supply of these 
emeralds. As per preliminary observations, these emeralds appear to be of decent colour and transparency, although in relatively 
smaller sizes, less than 5ct. Right now, it is too early to say, whether this deposit will contribute significantly to the emerald trade or 
is just another instance of 'sporadic encounter'.  

  

CCoommppoossiittee  TToouurrmmaalliinnee  
 

In the recent times, composites have gained a lot of popularity, mainly due to the innovation 
 in the type of materials used and the range of products offered. At the Gem Testing 
 Laboratory, Jaipur we have seen numerous examples of such unusual combinations of 
  composites, made to create something fancy. Some of the examples include  
  turquoise (fancy colours), opal- calcite, chalcedonies, diamond - rock crystal,  
   malachite, serpentine - stichtite, amber - plastic, emerald - garnet -  
     tourmaline, turquoise - rock crystal, etc. Most of these composites include 
       chips or pieces of the mentioned gem materials held together randomly using 
       a polymer matrix rather than the usual pattern of cementing the two  
        substances along the girdle plane.   
    

   In this series of innovative composites, we can now add composite  
   tourmaline, where pieces of multi-coloured tourmalines, namely, green, 
   blue, pink, red, and brown were cemented or held together with a colourless 
   polymer matrix. The overall appearance of this composite was of a multi-
              colour tourmaline. However, detection and identification of such composites 
            usually are quite straightforward, even at a low magnification of 10x. Typical 
         features to observe include un-oriented individual pieces or chips, with  
      difference in the pattern of inclusions, along with areas of dull lustre within the
   spaces between individual pieces.    

  
           However, because of the composite nature of the specimen, it is not always easy to 
determine the exact nature of the gem material used. The standard gemmological testing methods give combined results 
for the materials used, hence, advanced spectrometers, such as Raman spectrometer, has to be used for exact 
determination of gem materials.  
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Since the beginning of 2014 we, at the Gem Testing Laboratory have commenced few new services in certification, which will cover 
wider range of certification needs of the trade.  
 
Grading of Loose Diamonds 
We already launched the grading of diamonds studded in jewellery in April 2013, and now beginning January 1, 2014, we have started 
issuing grading reports for loose diamonds of sizes up to 2 carats. Before grading process, each and every diamond is identified for its 
origin i.e. natural or synthetic and / or treatments performed, through advanced spectrometers and imaging systems. Two types of reports 
are being issued, namely 'Smart-Card' and 'A4-sized'. Although, the criteria for identification and grading remain the same, 'A4-sized' 

report has additional features of 'inclusion plotting' and actual 'proportion diagram' of the diamond being graded. Clients opting for 
A4-size reports are provided a complimentary 'smart-card' size report. Following are the certification charges (including service 
charge of 12.36%):  
 

Size 
 

Smart card 
Fees in Rs. 

A4 size 
Fees in Rs. 

 Member Non-member Member Non-member 

Up to 0.22 ct 750 900 950 1150 

0.23 to 0.29 ct 850 1000 1100 1300 

0.30 to 0.49 ct 1050 1250 1300 1550 

0.50 to 0.69 ct 1150 1400 1500 1800 

0.70 to 0.99 ct 1250 1500 1700 2050 

1.00 to 2.00 ct 1500 1800 2100 2500 

 
Certification of Jewellery 
In addition to the diamond jewellery, we have also started to offer certification of coloured stone jewellery, where all the pieces 
studded in a piece of jewellery are analyzed and a combined report is issued. However, due to the limitations of testing methods 
when a stone is studded in jewellery, presence or absence of treatments is not mentioned, and hence the clients looking for such 
declaration have to opt for regular category of single stone certification. Following are the charges for jewellery certification.   
 
Diamond Jewellery: Rs. 300 per carat or Rs. 500 per item, whichever is higher 
Coloured Stone Jewellery: Rs. 60 per carat - for sizes below 6 mm  
                Rs. 120 per carat - for sizes above 6 mm 
                Or Rs. 300 per item, whichever is higher   

 Note: Discount of 20% will be offered to members of the Council on the above mentioned charges. 
 
Certification of Bead Strings of Rubies, Sapphires and Emeralds  
Recently, we have also started certification of bead strings of rubies, sapphires and emeralds, which were not being done previously due to 
the extensive range of treatments being performed on them. However, looking at the trade requirement in the recent times, we have 
decided to issue reports for bead strings as well. The bead string will be considered for certification in the 10 cm blocks i.e. a minimum of 10 
cm will be tested from the string submitted, while every piece falling into the specified 10 cm will be tested. Depending on the complexity of 
the bead string the block of 10 cm will be broken into two blocks of 5 cm each, although the minimum charges will remain for 10 cm.  
Following are the certification charges: 
Rs. 2500 per 10 cm for members 
Rs. 3000 per 10 cm for non-members 
 
Quantification of Filler in Emerald 
Due to the penetration of resin-filled emeralds since the beginning of 2012, the Jaipur trade has gone through major hiccups. GTL has done 
its best in separating the oil-filled and resin-filled emeralds, but now from January 1 2014, we have started reporting the extent of filler 
present in the fissures. Such reports will help the users in separating a slightly filled emerald from a heavily filled and hence the valuation. 
Following will be the report wordings, which have been formulated on the basis of guidelines provided by the Laboratory Manual 
Harmonisation Committee (LMHC): 
 
Status  Comments 
No Filler  : No indications of clarity enhancement 
Minor filler : Indications of clarity enhancement. Minor amount of oil / resin in fractures. 
Moderate filler : Indications of clarity enhancement. Moderate amount of oil / resin in fractures. 
Significant filler : Indications of clarity enhancement. Significant amount of oil / resin in fractures. 
 
In addition, if the filler is identified as 'oil and resin mixtures', it shall now be declared as 'resin-filled'. Therefore, emeralds which have been 
declared before as 'oil and resin mixtures' will now get a report of 'resin' only.  

NEW SERVICES 
AT GEM TESTING LABORATORY 
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£÷›¸ œ¸£ú®¸µ¸ œÏ¡¸ ½̧Š¸©¸¸¥¸¸, t¡¸œ º̧£ Ÿ ½̧¿ ¡ Á̧» ¿ ÷¸ ½̧ Ÿ¸¸›¸¨¸ˆ¼Å÷¸ ¢›¸÷¸ ›¸¡ ½̧ ‡¨ ¿̧ ‚›¸ ½̧‰ ½̧ œÏ¡¸ ½̧Š¸ ™½‰¸› ½̧ ˆÅ ½̧ ¢Ÿ¸¥¸÷ ½̧ í¾ ¢ ¿̂Å÷ º̧ ˆÅž¸ú-ˆÅž¸ú œ¸£ú®¸µ¸ ½̂Å ¢¥¸‡ 

‡½¬¸ú ¨¸¬÷ º̧‡Â ‚¸÷¸ú í¾ ¢t›í½¿ œÏ¸ˆ¼Å¢÷¸ˆÅ £÷›¸ ¬ ½̧ ‚¥¸Š¸ ˆÅ£ œ¸¸›¸¸ ‚ ¾̧£ ¢û£ „›¸ˆÅ¸ ¬¸íú ¨¸Š¸úÄˆ£µ¸ ˆÅ£›¸¸ ‚œ¸› ½̧ ‚¸œ¸ Ÿ ½̧¿ ‡ˆÅ P º̧›¸ ¾̧÷¸ú í ½̧÷¸ú í¾ — 

ƒ¬¸ú ÇÅŸ¸ Ÿ ½̧¿ ¢œ¸Ž¥ ½̧ ¢™›¸ ½̧¿ œÏ¡¸ ½̧Š¸©¸¸¥¸¸ Ÿ ½̧¿ ‡ˆÅ ¥¸¸¥¸ £¿Š¸ ˆÅ¸ £÷›¸ Ÿ ¿̧»Š¸¸ ¬¸Ÿ¸>ˆÅ£ T¸ Â̧P¸ ˆ½Å ¢¥¸‡ �¸Ÿ¸¸ ¢ˆÅ¡¸¸ Š¸¡¸¸, T¸ ½̧ œ¸£ú®¸µ¸ ˆ½Å ¤¸¸™ £¿Š¸ú íºƒÄ 

í”Ã”ú ¬¸¸¢¤¸÷¸ íºƒÄ — 

œÏ¬÷ º̧÷¸ œÏ˜¸Ÿ¸ ´«’¡¸¸À ¬ ¾̧Ÿœ¸¥¸ Ÿ »̧¿Š¸¸ íú œÏ÷¸ú÷¸ í ½̧ £í¸ ˜¸¸, ¢ˆ¿Å÷ º̧ T¸¤¸ „¬¸ˆÅ¸ ÇÅŸ¸¨¸¸£ ‚š¡¸¡¸›¸ ¢ˆÅ¡¸¸ Š¸¡¸¸ ÷¸ ½̧ ¨¸í Ÿ ¿̧»Š ½̧ ¬ ½̧ ¢ž¸››¸ œÏ÷¸ú÷¸ íº‚¸ — 

ƒ¬¸ ¬ ¾̧Ÿœ¸¥¸ ˆÅú £úü½ ¢Æ’¨¸ ƒ›”½Æ¬¸ (R.I.) 1.55 ›¸¸œ¸ú Š¸ƒÄ , T¸í Â̧ Ÿ ¿̧»Š ½̧ ˆÅú 1.48-1.68 í ½̧÷¸ú í¾ , ÷¸˜¸¸ ¬œ¸½¢¬¸¢û ˆÅ ŠÏ½¢¨¸’ú (S.G.) 2.00 

¢›¸ˆÅ¥¸ú ¨¸íì Ÿ ¿̧»Š ½̧ ˆÅú 2.50-2.70 £í÷¸ú í¾  — Ÿ¸¸ƒÇÅ ½̧¬ˆÅ ½̧¢œ¸ˆÅ T¸ Â̧P¸ Ÿ ½̧¿ ƒ¬¸ˆÅú ‚ ¿̧÷¸¢£ˆÅ ¬ ¿̧£P¸›¸¸ œ »̧µ Ä̧÷¸¡¸¸À Ÿ ¿̧»Š ½̧ ¬ ½̧ ¢ž¸››¸ œ¸¸¡¸ú Š¸ƒÄ —  Ÿ ¿̧»Š ½̧ Ÿ ½̧¿  

œ ½̧”õ ˆ½Å ÷¸› ½̧ ½̂Å ¬¸Ÿ¸¸›¸ Š¸ ½̧¥¸¸ˆÅ¸£ œ¸£÷ ½̧¿, š¸¸¢£¡¸ ½̧¿ ˆ½Å ²œ¸ Ÿ ½̧¿ ¢™‰¸¸ƒÄ ™½÷¸ú í¾, T¸ ½̧ ¬¸¸Ÿ¸› ½̧ ¬ ½̧ ™½‰¸› ½̧ œ¸£ ¬¸Ÿ¸¸›¸¸›÷¸£ ‚ ¾̧£ ¬¸úš¸ú ›¸T¸£ ‚¸÷¸ú í¾,  ¨¸íì 

œ¸£ œÏ¬÷ º̧÷¸ ¬ ¾̧Ÿœ¸¥¸ Ÿ ½̧¿ ‚¬¸Ÿ¸¸›¸ ›¸¬¸ ½̧¿  ˆÅ¸ T¸¸¥¸ ™½‰¸¸ Š¸¡¸¸ ‚ ¾̧£ í£½ˆÅ ›¸¬¸ ˆ½Å P¸¸£ ½̧¿ ‚ ½̧£ ¬¸û½ ™ Ž¥¥¸ ½̧¿ ˆÅú ¬ ¿̧£P¸›¸¸ œ¸¸¡¸ú Š¸ƒÄ — í¸ƒÄ Ÿ ½̧Š›¸ú¢û - 

ˆ½Å©¸›¸ œ¸£ ƒ›¸ ›¸¬¸ ½̧¿ Ÿ ½̧¿ ›¸¸£¿Š¸ú ¥¸¸¥¸ £¿Š¸ (Ÿ ¿̧»Š ½̧ ˆÅ¸ ¢¨¸¢©¸«’ £¿Š¸) ˆÅ¸ T¸Ÿ¸¸¨¸ ™½‰¸¸ Š¸¡¸¸ �¸ ½̧ ¢ˆÅ £÷›¸ ˆÅ ½̧ £¿Š ½̧ T¸¸› ½̧ ˆÅ¸ œÏŸ º̧‰¸ œÏŸ¸¸µ¸ í¾— ƒ¬¸ˆÅú 

‚ ¿̧÷¸¢£ˆÅ ¤¸›¸¸¨¸’ ¢ˆÅ¬¸ú œÏ¸ˆ¼Å¢÷¸ˆÅ ‚ Á̧Š ½̧Ä¢›¸ˆÅ œ¸™¸˜ Ä̧ ˆÅú ‚ ½̧£ ƒ©¸¸£¸ ˆÅ£ £íú ˜¸ú — £¸¬¸¸¡¸¢›¸ˆÅ t Â̧P¸ ˆÅ£›¸½ œ¸£ ƒ¬¸Ÿ ½̧¿ ˆ¾Å¢¥©¸¡¸Ÿ¸ ‚ ¾̧£      

ûÅ Á̧¬û ½̧£¬¸ œ¸¸¡¸¸ Š¸¡¸¸ ¨¸íì Ÿ ¿̧»Š ½̧ Ÿ ½̧¿ ˆ½Å¨¸¥¸ ¾̂Å¢¥©¸¡¸Ÿ¸ í ½̧÷¸¸ í¾ — ƒ¬¸ œÏ¬÷ º̧÷¸ ¬ ¾̧Ÿœ¸¥¸ ˆÅú ‚ ¿̧÷¸¢£ˆÅ ¬ ¿̧£P¸›¸¸ ÷¸˜¸¸ £¸¬¸¸¡¸¢›¸ˆÅ ¬ ¿̧Š¸“›¸ `í”Ã”ú' ˆÅú 

‚ ½̧£ ƒ©¸¸£¸ ˆÅ£ £í½ ˜ ½̧, ¢T¸¬ ½̧ £Ÿ¸›¸ ¬œ¸½Æ’ï¸ ¬ ½̧ ¬ º̧¢›¸¢©�¸÷¸ ˆÅ£ ¢¥¸¡¸¸ Š¸¡¸¸ — 

 
¢P¸°¸ 6: Ÿ ¿̧»Š¸½ Ÿ ½̧¿ œ¸½”õ ˆ½Å ÷¸›¸½ ˆ½Å ¬¸Ÿ¸¸›¸ Š¸ ½̧¥¸¸ˆÅ¸£ œ¸£÷¸½¿ (¤¸¸ƒÄ¿ ‚¸½£), š¸¸¢£¡¸¸½¿ ˆ½Å ²œ¸ Ÿ¸½¿ ¢™‰¸¸ƒÄ ™½÷¸ú í¾, T¸ ½̧ ¬¸¸Ÿ¸›¸½ ¬ ½̧ ™½‰¸›¸½ œ¸£ ¬¸Ÿ¸¸›¸¸›÷¸£ ‚¸¾£ ¬¸úš¸ú ›¸T¸£ 

‚¸÷¸ú í¾ (™¸ƒÄ¿ ‚ ½̧£) 

 

‘‘££¿¿ŠŠ¸̧úú    ííººƒƒ ÄÄ    íí”””” ÃÃúú’’      

- Ÿ ¿̧»Š ½̧  ˆÅ¸  ‡ˆÅ  £¸½P¸ˆÅ  ¬¸Ÿ¸²œ¸ 
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¢P¸°¸ 7: £¿Š¸ú íºƒÄ í”Ã”ú Ÿ¸½¿ ‚¬¸Ÿ¸¸›¸ ›¸¬¸ ½̧¿ ˆÅ¸ T¸¸¥¸ (¤¸¸ƒÄ¿ ‚¸½£) ÷¸˜¸¸ í£ ›¸¬¸ ˆ½Å P¸¸£ ½̧¿ ‚ ½̧£ ¬¸û½ ™ Ž¥¥¸ ½̧¿ ˆÅú ¬ ¿̧£P¸›¸¸ (™¸ƒÄ¿ ‚¸½£) ¢T¸¬ ½̧ `Haversian 

Canal System' ž¸ú ˆÅí÷ ½̧ í¾ —    

œ »̧µ Ä̧ T¸ Â̧�¸ Ÿ ½̧¿ ¢›¸«ˆÅ« Ä̧ ¢›¸ˆÅ¥¸¸ ¢ˆÅ ¡¸í £¿Š¸ú íºƒÄ í”Ã”ú í¾ Ÿ ¿̧»Š¸¸ ›¸íì— ¡ »̧¿ ÷¸ ½̧ Ÿ ¿̧»Š ½̧ ½̂Å ‚ ¾̧£ ž¸ú ‚› ½̧ˆÅ ½̧¿ ¬¸Ÿ¸²œ¸ú í¾, T ¾̧¬ ½̧ - £¿Š ½̧ íº‡ ©¸¿‰¸, ¬¸ú¢œ¸¡¸ Â̧, 

£¿Š ½̧ íº‡ ¬¸û½ ™ Ÿ ¿̧»Š ½̧ , ˆÅŸœ¸ ½̧¢T¸’, ˆÅ Â̧P¸, ¢¬¸£½¢Ÿ¸ˆÅ, £¿Š ½̧ íº‡ Æ¨¸ Ä̧’ÃT¸ ‡¨ ¿̧ ˆ½Å¥¬ ½̧” ½̧›¸ú ‚¸¢™ — ¢ˆ¿Å÷ º̧ £¿Š¸ú íºƒÄ í”Ã”ú ¢¨¸Š¸÷¸ ¨¸«¸ ½̧ô Ÿ ½̧¿ œ¸í¥¸ú ¤¸¸£ íú 

™½‰¸› ½̧ Ÿ ½̧¿½ ‚¸ƒÄ í¾ — ¥¸¸¥¸ £¿Š¸ Ÿ ½̧¿ £¿Š¸ú ¡¸í í”Ã”ú Ÿ ¿̧»Š ½̧ ˆÅ¸ ˆÅ¸û ú £ ½̧P¸ˆÅ ¬¸Ÿ¸²œ¸ í¾ — 

                 

íŸ ½̧¿ ƒ¬¸ ½̂Å „÷œ¸¸™›¸ ‡¨ ¿̧ ¤¸¸T¸¸£ Ÿ ½̧¿ ƒ¬¸ˆÅú „œ¸¥¸¤š¸÷¸¸ ˆ½Å ¤¸¸£½ Ÿ ½̧¿ ‚¢š¸ˆÅ T¸¸›¸ˆÅ¸£ú ›¸íì í¾ — ¢ ¿̂Å÷ º̧ ˆºÅŽ ¨¡¸¸œ¸¸¢£¡¸ ½̧¿ ½̂Å ‚› º̧¬¸¸£ T¸¡¸œ º̧£ Ÿ ½̧¿ ƒ¬¸ 

œÏˆÅ¸£ ¬ ½̧ í”Ã”ú ˆÅ ½̧ £¿Š¸ ¬ ½̧ „œ¸P¸¸¢£÷¸ ˆÅ£ ÷¸˜¸¸ ÷¸£¸©¸ ˆ½Å œÏ¸ˆ¼Å¢÷¸ˆÅ Ÿ ¿̧»Š ½̧ ˆ½Å ¬¸Ÿ¸¸›¸ ¤¸›¸¸¡¸¸ T¸¸÷¸¸ í¾ —  ƒ¬¸ ‚¸©¸¿ˆÅ¸ ¬ ½̧ ƒ›ˆÅ¸£ ›¸íì ¢ˆÅ¡¸¸ T¸¸ 

¬¸ˆÅ÷¸¸ ¢ˆÅ ƒ¬¸ œÏˆÅ¸£ ˆ½Å £¿Š ½̧ íº‡ œ¸™¸˜ Ä̧ ˆÅ ½̧ Ÿ ¿̧»Š ½̧ ½̂Å œ ¾̧ ½̂Å’¬ Ã̧ Ÿ ½̧¿ ‚¸¬¸¸›¸ú ¬ ½̧ ¢Ÿ¸¥¸¸ˆÅ£ ¤¸½P¸¸ T¸¸ £í¸ í¾, ¢T¸¬ ½̧ ½ ‚¥¸Š¸ ˆÅ£ œ¸¸›¸¸ ‚¸¬¸¸›¸ ›¸íì í¾ — 

ˆ½Å¨¸¥¸ £÷›¸ œ¸£ú®¸µ¸ œÏ¡¸ ½̧Š¸©¸¸¥¸¸ Ÿ ½̧¿ íú ƒ¬¸ˆÅú œ »̧µ Ä̧ T¸ Â̧�¸ ¬ ¿̧ž¸¨¸ í ½̧ œ¸¸÷¸ú í¾ — ¢ˆ¿Å÷ º̧ T¨ ¾̧¥¸£ ‡¨ ¿̧ ¨¡¸¸œ¸¸£ú T¸ ½̧ ˆ½Å¨¸¥¸ ‚œ¸› ½̧ ‚› º̧ž¸¨¸ ˆ½Å ‚¸š¸¸£ 

œ¸£ £÷›¸ ½̧¿ ˆÅ ½̧ œ¸£‰¸÷ ½̧ í¾ , „›¸ ½̂Å ¢¥¸‡ ‡½¬ ½̧ ¬¸Ÿ¸²œ¸ú ˆÅ ½̧ œ¸íP¸¸›¸ œ¸¸›¸¸ ‚÷¡¸›÷¸ ˆÅ¢“›¸ ˆÅ¸¡ Ä̧ í¾ —   

¢P¸°¸ 8: £Ÿ¸›¸ ¬œ¸½Æ’ï¸ ¬¸½ 

œ¸»µ¸Ä÷¸¡¸¸À ¬ º̧¢›¸¢©P¸÷¸ ˆÅ£ 

¢¥¸¡¸¸ Š¸¡¸¸ ¢ˆÅ ¡¸í 

¬ ¾̧Ÿœ¸¥¸ í”Ã”ú í¾ (›¸ú¥¸ú 

£½‰¸¸) t ½̧ ¢ˆÅ Ÿ¸¿»Š¸½ (¥¸¸¥¸ 

£½‰¸¸) ¬¸½ ¢¤¸¥ˆºÅ¥¸ ¢ž¸››¸ 

í¾ — 
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                         ¬¸í-¥¸½‰¸ˆÅ   

Ÿ¸ú›¸» ¤ ¼̧T ½¸©¸ ¨¡¸¸¬¸ ‡¨¸¿ ¬¸¿™úœ¸ ˆºÅŸ¸¸£ ¢¨¸T¸¡¸   
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