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` abc defg h S PHFE@IH LKAKFEIA ^ FKTKF@EKHFB ^ LBA@CIJZ

i jk<=lmn><jlkRGB TAIC@NBAKE@IH IN X @ABCBDD EBFGHICIJ@BD GKD T CKFBMKH BUTGKD@D IH Yop MBD@JH EGKE GKD @H EPAH CBM EIJABKEBA DFAPE@HW IN LKAKFEIA UIMBCD Q pHB TITPCKA EWT BIN LKAKFEIA @D EGB GWTBAKVAPTE qrZ s SPHFE@IH LKAKFEIA QtW EK@CIA@HJ LKA@IPD @UTCKHED @HEI EGB u v SPHFE@IH ^ KFKTKF@EKHFB LBADPD LICEKJB qoY s FPALB EGKE GKD KH ITOE@U KC DGKTB NIA F@AFP @E MBD@JH FKH VB IVEK@HBM Q RGBTAIVCBU NIA TKDD@LB MBL@FB UIMBCBAD @D EI UIMBC EG@DoY FPALB ILBA K X @MB LICEKJB AKHJB Q RGB FPAABHE UIMOBCD NIA S PHFE@IH FKTKF@EKHFB KAB NIPHM @H EGB DEKHMKAMM@IMB UIMBCD X @EG @H LKA@IPD D@UPCKEIAD Q RGBDB UIMBCDKAB VKDBM IH K LBAW D@UTCB TIXBAOCKX MIT@HJ TAIw CB QRGB FKTKF@EKHFB FKH VB BKD@CW MBA@LBM KHM XA@EEBH @H KFCIDBM NIAU BxTABDD@IH Q \E @D TIDD@VCB EI BUTCIW DPFGDEKHMKAM UIMBCD EI MBDFA@VB EGB oY ABCKE@IH NIPHM @HEGB rZ LKAKFEIA ^ VPE EGB wEE@HJ ABJ@IH @D VKABCW DPy OF@BHE KHM EGB BxEAKFEBM TKAKU BEBAD FKH VB HIHOTGWD@FKC QrBHFB ^ EGB UIMBCC@HJ IN EG@D MBL@FB @D HIE TGWD@FDOVKDBM ^VPE @D UIAB KH BxBAF@DB @H FPALB wEE@HJ PD@HJ K LBAW C@U O@E@HJ BxTABDD@IH Q RGB KMM@E@IHKC NBKEPABD EGKE U KzB KUIMBC IN G @JGBA {PKC@EW^ DPFG KD EGB MBTBHMBHFB IN EGBFKTKF@EKHFB IH EBUTBAKEPAB IA IH TAI FBDD@HJ TKAKU BOEBAD ^ KAB BLBH UIAB M@y FPCE EI UIMBC D@HFB EGB UIMBCTKAKU BEBAD KAB HIE ABKCCW E@BM EI KHWEG@HJ TGWD@FKC VPEKAB D@UTCW FPALB wEE@HJ TKAKU BEBAD Q?B I_BA GBAB K ABCKE@LBCW D@UTCB wx EI EG@D D@EPKE@IH Q?B BUTCIW EGB MIT@HJ MBHD@EW EGKE ABDP CED NAIU K [\] [FGKAKFEBA@DKE@IH IN EGB S PHFE@IH @H IAMBA EI JBE K UPFG

UIAB KFFPAKEB MIT@HJ M@DEA@VPE@IH Q \H EGB FKDB IN EGB rZLKAKFEIA ^ EG @D M@DEA@VPE@IH @D EGB ABDPCE IN DBLBAKC MIT@HJM@DEA@VPE@IHD Q RGB |A@HF@TCB IN [PTBATID@E@IH @H BCBFOEAIDEKE@FD KCCIX D PD EI EABKE BKFG IN EGBDB M@DEA@VPE@IHD@HMBT BHMBHECW KHM D@UTCW DPU EGB@A @HM@L@MPKC B_BFED Q\E @D EGBH K D@UTCB U KEEBA X @EG@H YBA@CIJZ EI KAA@LB KEK DBCNOFIHD@DEBHE DICPE@IH PD@HJ EG@D DPU IN @HM@L@MPKCFIHEA@VPE@IHD Q\H EGB HBxE DBFE@IH ^ XB MBEK@C EGB BxTABDD@IHD EGKE KABPDBM @H IPA FKCFP CKE@IHD Q RGB MBA@LKE@IH IN EGBDB BxTABDOD@IH NICCIX EGB XBCC zHIXH TAI FBMPABD KDDI F@KEBM X @EGEGB BCBFEAIDEKE@DFD IN u v SPHFE@IHD Q ?B EGBH DGIX GIXIPA UBEGIMICIJW @UTAILBD EGB UIMBCC@HJ IN K EWT@FKC oYFPALB NIA K rZ LKAKFEIA Q ?B KCDI DGIX GIX EBUTBAKEPABDG@NED KAB EKzBH @HEI KFFIPHE Q }KDECW^ XB M@DFPDD UIAB INEGB KMLKHEKJBD KHM M@DKMLKHEKJBD IN EG@D U BEGIMICIJWQ
~ <��l=�?B BxKU @HB GBAB KH @UTAILBUBHE EI PD@HJ EGB DEKHOMKAM M@IMB UIMBC Q RGB DEKHMKAM S PHFE@IH M@IMB FKTKFO@EKHFB ^ KHM XB X @CC IH CW NI FPD IH EGB KABK EBAU @H EG@DXIAz ^ @D J@LBH VW q[BB NIA BxKUTCB ���s

� q� s � ���� � ���� �� q�s
XGBAB �� @D EGB FKTKF@EKHFB X @EG �BAI LICED KFAIDD EGBS PHFE@IH ^ ��� @D EGB VP@CEO@H TIEBHE@KC KFAIDD EGB S PHFE@IH ^KHM U @D MBEBAU @HBM NAIU EGB TIXBAOCKX NPHFE@IH EGKEMBDFA@V BD EGB MIT@HJ M@DEA@VPE@IH Q \N EGB MITKHE MBHD@EWqv s @D J@LBH VW EGB BxTABDD@IH v � �� ^ XGBAB � @D EGBM@DEKHFB NAIU EGB KFEPKC u v SPHFE@IH ^ EGBH � � �� qu ��s Q?B HIEB EGKE EG@D BxTABDD@IH U KzBD EGB KDDPUTE@IH EGKEIHB D@MB IN EGB S PHFE@IH @D DI GBKL@CW MITBM EGKE @E MIBDHIE FIHEA@VPEB EI EGB D@�B IN EGB MBTCBE@IH ABJ@IH Q pPAHBX UBEGIMICIJW MIBD HIE U KzB EG@D KDDPUTE@IH ^ KHMDI @D U IAB JBHBAKC QRGB BxTABDD@IH @H q�s J@LBD EGB JBHBAKC {PKC@EKE@LBDGKTB IN EGB oY FPALB NIPHM NIA KH rZ LKAKFEIA Q rIXOBLBA ^ EGB LICEKJB AKHJB IN EGB wE @D VKABCW DPy F@BHE Q RG@D@D K ABDPCE IN EGB MITKHE M@DEA@VPE@IH @HD@MB EGB rZ LKAOKFEIA Q Z EWT@FKC rZ LKAKFEIA @D DGIXH @H �@J Q �Q \EFIHD@DED IN K GBKL@CW MITBM TOABJ@IH NIA EGB KHIMB KHM
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�@JPAB �h [FGBUKE@F CKWIPE IN rZ LKAKFEIA DGIX @HJGBKL@CW MITBM TOEWTB ABJ@IH KE DPANKFB ^ KH HOEWT B @U OTCKHE NIAU @HJ EGB GWTBAKVAPTE S PHFE@IH ^ KHM K MBBTBAHOEWT B ABJ@IH Q
K CBDD DEAIHJCW MITBM HOABJ@IH NIA EGB FKEGIMB Q RGB HOEWTB @UTCKHED KAB M@L@MBM @HEI EXI TKAED h q�s KH @UTCKHEKE EGB S PHFE@IH @EDBCN EI U KzB EGB MBL@FB �GWTBAKVAPTE ^�KHM q�s K MBBT BA @UTCKHE EI CIXBA EGB ABD@DEKHFB IN EGBFKEGIMB @H IAMBA EI BHGKHFB EGB {PKC@EW NKFEIA IN EGBMBL@FB Q [I ^ KCABKMW^ XB zHIX EGKE EGB MIT@HJ MBHD@EW @DHIE JI@HJ EI NICCIX K D@UTCB TIXBAOCKX NPHFE@IH Q RGB[\] [ TAIwCB IN EGB S PHFE@IH W@BCMD @HD@JGE @HEI EGB MITO@HJ MBHD@EWQ Z D DGIXH @H �@J Q � ^ EGB MIT@HJ MBHD@EWFCBKACW MIBD HIE NI CCIX K TIXBAOCKX M@DEA@VPE@IH VPE @DLBAW HBKACW T@BFBX @DB BxTIHBHE@KC QZ D EGB MIT@HJ MBHD@EW @D FCBKACW HIE K TIXBAOCKX NPHFOE@IH IN MBTEG ^ XB FIHFCPMB EGKE EGB PDB IN EGB DEKHOMKAM S PHFE@IH FKTKF@EKHFB UIMBC @D KE V BDE KH BxBAF@DB@H FPALB wEE@HJ Q RGB ABDPCE IN EG@D BxBAF@DB @D EGKE EGBTKAKU BEBAD @H q�s GKLB CIDE EGB@A TGWD@FKC U BKH@HJ ^ KHM@HMBBM HIHOTGWD@FKC LKCPBD INEBH ABDPCE NAIU EG@D wE Q �xOTBA@BHFB DGIX D GIXBLBA EGKE EGB D@UTCB BxTABDD@IH @H q�sFKH VB PDBM ILBA K TIAE@IH IN EGB oY FPALB ^ VPE EGKEEG@D ABJ@IH @D NK@ACW C@U @EBM Q pPA HBX UBEGIMICIJW @D EGBABDP CE IN K AB{PBDE NAIU MBD@JHBAD EI @HFABKDB EGB LICEKJBAKHJB IN EGB LKC@M@EW IN EGB UIMBC QRGB HBX UBEGIMICIJW XB KAB TAITID@HJ @H EG@D XIAz@D TIDD@VCB EGAIPJG YBA@CIJZ ^ XG@FG @D HIX KLK@CKV CB @HEGB TA@U KAW D@UPCKE@IH EIICD Q RGB PDB IN YBA@CIJZ NIALKAKFEIA UIMBCC@HJ AB{P@ABD wHM@HJ � ^ EGB �DEIABMFGKAJB� IH EGB TCKEBD Q��� pHB EGBH MBEBAU @HBD EGB FPAOABHE PD@HJ EGB ��� E@U B M@_BABHE@KC IT BAKEIA Q RI JBE EGBEIEKC FGKAJB ^ IHB D@UTCW @HEBJAKEBD EGB M@DEA@VPE@IH ILBAEGB MBTCBE@IH ABJ@IH Q rBHFB ^ XB HBBM EI zHIX EGB D@�B INEGB MBT CBE@IH ABJ@IH Q RG@D FKH VB MBEBAU @HBM VW DBEE@HJEGB LICEKJB KFAIDD EGB MBTCBE@IH ABJ@IH B{PKC EI EGB DPUIN EGB VP@CEO@H TIEBHE@KC KHM EGB KTTC@BM TIEBHE@KC Q ?BKMSPDE EGB D@�B IN EGB MBTCBE@IH ABJ@IH PHE@C EG@D AB{P @ABO

        
  

  

  
  

  
 

  
 

  
 

  
 

  
 

Distance from p−n interface (A.U.)
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�@JPAB � h [\] [ TAIw CB NIA rZ LKAKFEIA Q RGB DPANKFBGKD TOEWT B @UTCKHE q�s Q ZE EGB S PHFE@IH @D KH HOEWT B@UTCKHE EI U KzB EG @D GWTBAKVAPTE qI s Q }KDECW^ K MBBTHOEWT B @UTCKHE qEA@KHJCBDs BHGKHFBD EGB {PKC@EW NKFEIA QU BHE IN DBCNOFIHD@DEBHFW @D DKE@DwBM Q?B FKH DBB NAIU �@J Q � ^ EGKE EGB EIEKC MITKHE MBHD@EW@D U KMB PT IN DBLBAKC M@DEA@VPE@IHD EGKE KAB BKFG BxTIOHBHE@KC ILBA EGB ABJ@IH IN @HEBABDE Q   D@HJ EGB |A@HF@TCBIN [PTBATID@E@IH ^ BKFG M@DEA@VPE@IH FKH VB EABKEBM DBTOKAKEBCWQ RGB EIEKC LICEKJB KFAIDD EGB MBTCBE@IH ABJ@IH�¡ @D EGB DPU IN LICEKJBD KA@D@HJ NAIU BKFG @HM@L@MPKCM@DEA@VPE@IH �� ¢ £ � �¢ � ¢ ¤¤¤QRGB £¥¦ MIT@HJ M@DEA@VPE@IH v � q� s @D J @LBH VWv � q� s � §�¨©�ª ¤ q�s D@HJ «KPDD ¬D }KX ^ XB wHM EGB BCBFEA@F M@DTCKFBU BHEwBCM MPB EI EGB £¥¦ M@DEA@VPE@IH � q� s � ®¯§ � q¨©�ª � ¨©�ª° s ¢ q±s
XGBAB ®¯ @D EGB PH@E FGKAJB X @EG EGB KTTAITA@KEB D@JH q�NIA MIHIADs ^ KHM �² @D EGB D@�B IN EGB MBTCBE@IH ABJ@IH ^XGBAB XB MBwHB EGB u v SPHFE@IH EI VB KE � � ³ X @EGEGB TID@ELB �OM@ABFE@IH VB@HJ @H EGB FKEGIMB ABJ@IH Q ZDBFIHM @HEBJAKE@IH W@BCMD EGB TIEBHE@KC M@_BABHFB MPB EIEG@D £¥¦ MITKHE V BEXBBH EGB BHM IN EGB MBTCBE@IH ABJ@IHKHM � � ³�� ´ �� q�² s � �� q³s� ®¯§�µ¶� ·�·¸ �� � q� � µ��² s¨©�ª° � ¤ q¹ s

?B HIEB EGKE EGBAB KAB EXI LKCPBD IN �² ^ IHB NIA EGBKHIMB D@MB IN EGB S PHFE@IH KHM IHB NIA EGB FKEGIMB D@MB QRGBAB @D ^ IN FIPADB ^ EGB PDPKC FIHDEAK@HE B{PKE@IH EGKEEGB º wBCM KFAIDD � � ³ UPDE V B FIHE@HPIPD Q rBHFB ^EGB DPU IN EGB  � FIU @HJ NAIU EGB KHIMB ABJ@IH UPDEB{PKC EGB DPU IN EGB  � FIU @HJ NAIU EGB FKEGIMB ABJ@IH QRWT@FKCCW^ EGBAB @D K D@HJCB MITKHE EWTB @H EGB KHIMB
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ABJ@IH ^ @H FIHEAKDE EI EGB FKEGIMB ABJ@IH @H XG@FG EGBABKAB DBLBAKC @UTCKHED Q RG@D D@EPKE@IH ABDPCED @H K FCIDBMONIAU BxTABDD@IH NIA �²� @H EBAU D IN �² »
�²� � �µ¼»�¡½ CH ¾� � µ¼»�¡½¯§¼»�¡½ ¿�ÀÁ¼¥¦�¡½  �Â ¤ qÃs

\N EG@D @D HIE EGB FKDB ^ EGBH XB UPDE ABDIAE EI HPUBA@FKCU BEGIMD EI MBEBAU @HB �²� NAIU �²» Q[@HFB XB FKH BxTABDD �²� @H EBAU D IN �²» ^ EGB TAIVOCBU @D EGBH IHB IN MBEBAU @H @HJ EGB LKCPB IN �² » EGKEW@BCMD EGB TAIT BA LICEKJB KFAIDD EGB BHE@AB MBTCBE@IH ABOJ@IH ^ IHB EGKE B{PKCD EGB DPU IN EGB VP@CEO@H TIEBHE@KCKHM EGB KTTC@BM TIEBHE@KC Q RG@D TAIVCBU @D ABKM@CW DICLBMPD@HJ EGB ÄBXEIHOÅKTGDIH U BEGIM Q RGB MBA@LKE@LBD INEGB TIEBHE@KC NPHFE@IHD KAB BKDW EI MBEBAU @HB Q pHB UPDEEKzB DIU B FKAB GIXBLBA X @EG EGB MBA@LKE@LB IN TIEBHE@KCKFAIDD EGB KHIMB TIAE@IH IN EGB MBTCBE@IH ABJ@IH ^��¼»�¡½��²» � �����²� ��²���²» ¤ qÆs
RGBAB KAB IN FIPADB IEGBA U BEGIMD EI MBEBAU @HB EGBLKCPB IN �² » DI EGKE EGB TIEBHE@KC KFAIDD EGB MBTCBOE@IH ABJ@IH B{PKCD EGB DPU IN EGB VP@CEO@H TIEBHE@KC KHMEGB KTTC@BM TIEBHE@KC ^ B QJ Q^ V @DBFE@IH KCJIA@EGU D EGKE KAzHIXH EI FIHLBAJB LBAW AKT@MCWQ rIXBLBA ^ XB GKLB NIPHMEGKE DPFG UBEGIMD J@LB A@DB EI �r @MMBH [EKEB �AAIAD�X @EG@H YBA@CIJZ XGBH TBANIAU @HJ |BA@IM@F [EBKMW [EKEBKHKCWDBD QpHFB EGB DBCNOFIHD@DEBHE LKCPB IN �²» GKD VBBH MBEBAOU @HBM ^ EGB FGKAJB DEIABM IH EGB TCKEBD @D D@UTCW J@LBHVW EGB KABK IN FKTKF@EIA E@U BD EGB BCBFEA@F M@DTCKFBU BHEwBCM KE EGB u v SPHFE@IH Q ?B EGBH KTTCW EGB YBA@CIJZ ���IT BAKEIA EI EG@D LKCPB IN FGKAJB EI MBEBAU @HB EGB FPAABHEEGAIPJG EGB FKTKF@EIA QÇ =�;nÈ<;RGB KMLKHEKJB IN EGB U BEGIM XB GKLB IPEC@HBM GBAB@D EGKE @E @D UPFG UIAB TGWD@FKC KHM W@BCMD K V BEEBA wE EIEGB MKEK EGKH EGB DEKHMKAM S PHFE@IH FKTKF@EKHFB UIMBC QRG@D @D DGIXH @H �@J Q ± Q \H EG @D wJPAB ^ XB DGIX EGB MKEKKD F@AFCBD Q RGB MIEEBM C@HB @D EGB ABDPCE IN EGB VBDE wEPD@HJ EGB DEKHMKAM S PHFE@IH FKTKF@EKHFB UIMBC Q ?B DBBGIX @E DEKAED EI MBL@KEB KTTABF@KVCW NAIU EGB MKEK NIAV@KD LKCPBD JABKEBA EGKH ± LICED ABLBADB V @KD Q Z D DPFG ^EG@D UBEGIMICIJW @D VKABCW DPy F@BHE NIA PDB VW F@AFP@EMBD@JHBAD Q RGB ABDPCED NAIU IPA UBEGIM KAB DGIXH KDEGB DIC@M C@HB Q Z D IHB FKH DBB ^ EG@D C@HB NICCIX D EGB MKEKLBAW XBCC KD NKA KD Æ LICED ABLBADB V@KD ^ XG@FG @D IH CW KNBX LICED NAIU EGB S PHFE@IH VABKzMIXH LICEKJB Q�PAEGBA ^ EG @D U BEGIM J@LBD KFFPAKEB ABDP CED X @EGFGKHJB @H EBUTBAKEPAB Q \N XB KDDPUB EGKE EGB MITKHEDKAB FIUTCBEBCW @IH@DBM KE KCC EBUTBAKEPABD @H EGB AKHJBIN @HEBABDE ^ EGBH EGB IHCW TKAKUBEBA @H IPA UIMBC EGKE@D KMS P DEKVCB @D EGB VP@CEO@H TIEBHE@KC ^ ��� Q RGB FPALBD
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�@JPAB ± h oKTKF@EKHFB T BA PH@E KABK IN EGB rZ LKAKFEIA QRGB F@AFCBD ABTABDBHE GKAMXKAB FGKAKFEBA@DKE@IH Q RGBMKDGBM C@HB @D EGB ABDPCE IN EGB wE PD@HJ EGB DEKHMKAMS PHFE@IH FKTKF@EKHFB UIMBC É KHM EGB DIC@M C@HB @D EGB wEABDPCE@HJ NAIU EGB UIMBC XB GKLB MBEK@CBM @H EG@D XIAz Q@H �@J Q ¹ DGIX EGB ABDPCED IN IHCW KMSPDE@HJ ��� @H KC@HBKA NKDG@IH X @EG EBUTBAKEPAB Q RGB PTTBA FPALB J@LBDEGB ABDPCED KE ��Ã o qIPA wE KD EGB DIC@M C@HB KHM EGBMKEK KD F@AFCBDs Q RGB U @MMCB FPALB J@LBD EGB ABDP CED KE�Ã o KHM EGB CIXBA FPALB J@LBD EGB ABDPCED KE O¹³ o Q pHBFKH DBB GIX JIIM EGB wE @D ILBA EG@D EBUTBAKEPAB AKHJB QpN FIPADB ^ @E @D T IDD@VCB EI EXBKz EGB MIT@HJ FIHFBHEAKOE@IHD § � EI KFFIPHE NIA FGKHJBD X @EG EBUTBAKEPAB @H EGBHPUVBA IN @IH@DBM MITKHED Q
Ê >lk>Èn;jlk?B GKLB TAITIDBM K HBX UBEGIMICIJW EI UIMBC EGBFKTKF@EKHFB LKA@KE@IH X @EG ABLBADB V @KD NIA EGB rZ LKAOKFEIA Q RGB @UTIAEKHFB IN EG@D MBL@FB @H X @ABCBDD MBOD@JH GKD CBM EI EGB @HFABKDBM HBBM NIA K G@JGBA {PKC@EWUIMBC ^ C@zB EGB IHB XB GKLB MBEK@CBM @H EG @D XIAz Q RG@DUIMBC @D FIUTCBEBCW TGWD@FD VKDBM ^ KD XB GKLB DGIXH @HEGB MBA@LKE@IH ^ KHM PDBD KD @HTPED EGB MIT@HJ FIHFBHOEAKE@IHD NIA EGB BCBFEA@FKCCW @UTIAEKHE MITKHED Q rBHFB ^EGBAB @D K M@ABFE C@Hz V BEXBBH EGB UIMBC TKAKU BEBAD KHMEGB TAI FBDD@HJ LKA@KE@IHD Q RG@D CBKMD EI KFFPAKEB DEKOE@DE@FKC U IMBCD EGKE EAKFz TAI FBDD LKA@KE@IH KD XBCC KDG@JGBA {PKC@EW wED EI EGB oY FPALBD Q RGBAB @D IN FIPADBDIUB FIHFBAH KVIPE GIX EI G@MB TAITA@BEKAW TAI FBDD @HONIU KE@IH X @EG@H EGB UIMBC ^ D@HFB EGB MIT@HJ @HNIAUKOE@IH @D TKAE IN EGB UIMBC @HTPED Q RG@D FKH VB GKHMCBMEI DIU B MBJABB VW ABMBwH@HJ EGB PH@E CBHJEG NAIU UBOEBAD EI DIU B LBAW KAV @EAKAW PH@E KHM EGBH ABDFKC@HJ KCCIN EGB UIMBC @HTPED KHM TGWD@FKC FIHDEKHED ^ § � ^ µ� ^ KHM·� Q RGB KLK@CKV@C@EW IN YBA@CIJZ @H KCC IN EGB UIDE FIU OUIH D@UPCKEIAD GKD KCCIXBM EG@D z@HM IN U IMBCC@HJ EI V BTIDD@V CB KHM ITBHD K XGICB AKHJB IN TIDD@V@C@EBD NIA HBXMBL@FB UIMBCC@HJ U BEGIMICIJ@BD Q
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�@JPAB ¹ h |CIE DGIX @HJ EGB EBUTBAKEPAB MBT BHMBHFB INEGB rZ LKAKFEIA oY FPALB KE CIX ABLBADB V@KD LKCPBD ^EI DGIX UIAB MBEK@C Q RGB F@AFCBD ABTABDBHE GKAMXKABFGKAKFEBA@DKE@IH ABDPCED KHM EGB DIC@M C@HBD EGB ABDPCEDNAIU IPA TAITIDBM UIMBC @H XG@FG IHCW ��� @D LKA@BM @HK C@HBKA NKDG@IH Q ºKEK XKD EKzBH KE ��Ã ^ �Ã ^ KHM O¹³ o Q=�Ë�=�k>�;��� Å Q � Q | @BAABE ^ �[BU @FIHMPFEIA ºBL@FB �PHMKUBHOEKCD ^� ZMM@DIH ?BDCBW^ ±³ÃO±³Ì ^ �ÍÍÆ Q��� Î Q ÎPHMBAE ^ �]IMBC@HJ YKAKFEIAD ^� oKMBHFBºBD@JH [WDEBU D ^ ÏPHB �³³� Q �pHC@HB� Q ZLK@CKVCB hGEET hÐÐXXX QMBD@JHBADOJP @MB QFIU Ð]IMBC@HJÐLKAKFEIAD QT MN
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