
8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

)RUZDUG�´-HWµ�7ULJJHUV"

,V�LW�ZRUWK�ORRNLQJ�DW"
• :KDW�PLJKW�ZH�JDLQ"
• 'R�ZH�QHHG�VRPHWKLQJ�OLNH�WKLV�DQ\ZD\"

+RZ�PLJKW�ZH�GR�LW"
• &DQ�LW�ILW�LQ�WKH�FXUUHQW�GHVLJQ"
• :KDW�PLJKW�WKH�RSWLRQV�EH"
• :KDW�DUH�WKH�SUREOHPV"

:KDW�GR�ZH�GR�QH[W"
• :KDW�DUH�WKH�TXHVWLRQV"
• :KDW�DUH�WKH�WRROV"



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

0RWLYDWLRQV

$V�DQ�HYHQW�´WDJµ"
8VHG�LQ�+LJJV�DQG�686<�DQDO\VHV
WR�LPSURYH�6�%

• &DQ�WULJJHU�RQ�RWKHU�REMHFWV�LQ
WKHVH�HYHQWV

• 0D\�DOORZ�WKUHVKROGV�WR�EH
ORZHUHG"

$V�D�SK\VLFV�WULJJHU
0D\�EH�XVHIXO�IRU�4&'�VWXGLHV

• &URVV�VHFWLRQV�GRQ·W�VWRS�DW
_η_ ���

$OO�VWXGLHV�UDWKHU�SUHOLPLQDU\�DW
SUHVHQW

7HFKQLFDO
:H�SUREDEO\�ZDQW�VRPH�RI�WKH
IHDWXUHV�DQ\ZD\�

• /9/��ZLOO�ZDQW�SRLQWHUV�WR
VDWXUDWHG�UHJLRQV��5R,V�

• 0D\�QHHG�WR�HQVXUH�WULJJHU�RQ
VDWXUDWLRQ�LQ�)&$/

)OH[LELOLW\
$7/$6�LV�DERXW�H[SORUDWRU\�SK\VLFV

• 0D\�WXUQ�RXW�WR�EH�PRUH
LPSRUWDQW�WKDQ�ZH�FXUUHQWO\
DQWLFLSDWH����



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

)&$/�6LJQDO�*UDQXODULW\

335 -(0 -HW�)3*$

(WD

6XP 6XP

(P�+DG

���



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

,I�ZH�QHHG�η�JUDQXODULW\"

335 -(0 -HW�)3*$

�×(WD

6XP 6XP

(P�+DG

���



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

'HFOXVWHU�5R,�$OJRULWKP

)XQFWLRQV�
6DPH�DV�HOVHZKHUH

• $YRLG�PXOWLSOH�FRXQWLQJ
• 'HWHUPLQH�FRRUGLQDWH�IRU�/9/�

$SSURDFK�
8VH�´ORFDO�(7�PD[LPXPµ�FRQGLWLRQ

• 2QO\�FRPSDUH�ZLWK���QHLJKERXUV
• 5HTXLUH�!�RQH��≥�RWKHU
• &RQVLGHU�ODUJHU�5R,�FOXVWHUV""

6WXG\�GLIIHUHQW�WULJJHU�FOXVWHU
RSWLRQV

5R,

(7�<�5R,

(7�≤�5R,

∆φ�=�0.4

∆η�=�1.7



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

7ULJJHU�&OXVWHU�2SWLRQV

:KDW�FOXVWHU�VL]H"

���×�����QRQ�RYHUODSSLQJ�

���×�����5R,���HLWKHU�QHLJKERXU�

���×�����5R,���ERWK�QHLJKERXUV�

-(0�´FRUHµ
WRZHUV

6KDUHG�LQ�SKL

6KDUHG�LQ�SKL

)&$/

(PSW\

)&$/

)&$/

)&$/

)&$/

)&$/

(PSW\

(PSW\

(PSW\

(PSW\

-(0�LQSXW�RFFXSDQF\

5R,

5R,

5R,

>��7KUHVKROG

>��7KUHVKROG

>��7KUHVKROG

3RVVLEOH
5R,V



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

5R,�)RUPDW

)&$/�-(0V�GLIIHU�RQ�RQH�UHVSHFW�
1HLJKERXULQJ�HWD�ELQV�FRUUHVSRQG�WR�GLIIHUHQW�HQGFDSV
• &DQ�KDYH�5R,V�LQ���DGMDFHQW�WRZHUV
• 1XPEHU�RI�5R,V�-(0�KLJKHU�WKDQ�HOVHZKHUH

,V�LW�D�SUREOHP"
6DPH�DV�&3�5R,V�ZKHQ�H�γ�DQG�τ�K�KDG�GLIIHUHQW�5R,�GHILQLWLRQV
• -HW�5R,�ZRUG�FXUUHQWO\�KDV����XQXVHG�ELWV
• 0RUH�WKDQ�HQRXJK�IRU�D�VHFRQG�VHW�RI�KLW�IODJV�FRRUGLQDWHV



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

+LW�&RXQWLQJ���$�SUREOHP"

3URSRVH�XVLQJ�-(0�IRU�)&$/�MHWV
&XUUHQW�´EDVHOLQHµ�KDV�PRGXOH
ERXQGDU\�DW�HWD �

• )ZG�DQG�(QGFDS�WRZHUV�LQ�VDPH
-(0

• ��MHW�WKUHVKROGV�PXVW�LQFOXGH
ERWK�QRUPDO�DQG�)&$/�MHWV

• :LOO�ZDQW�WR�VHSDUDWH�WKH�WZR
�DQG�SUREDEO\�DOVR���HQGV�RI
)&$/�

+HQFH���MHW�WKUHVKROGV�DUH
SUREDEO\�LQDGHTXDWH

• &RXOG�EDFNSODQH�PHUJHU�FRSH
ZLWK�PRUH"

&DQ�ZH�DYRLG�WKLV"
6DP�IDYRXUV�H[WUD�-(0�IRU�)&$/

• 6LPSOLILHV�(7PLVV�FDOFXODWLRQ
• 6HSDUDWHV�)&$/�DQG�QRUPDO�MHWV
• 5HFNRQV�WKHUH�LV�VSDFH�LQ�-HW
FUDWH�EDFNSODQH

,PSOLFDWLRQV�
• 1HHG�PRUH�EDFNSODQH�LQSXWV�WR
PHUJHU��WKLQNV�2.�

• 0RUH�ELWV�EHWZHHQ�FUDWHV�IRU
ILQDO�VXP��VOLJKWO\�

• ([WUD�ELWV�WR�&73



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ �

$Q�$OWHUQDWLYH�$SSURDFK

0RUH�WKUHVKROGV�ZLWK�H[LVWLQJ�ELWV
&XUUHQWO\�RXWSXW����ELWV�-(0

• ��WKUHVKROGV����ELWV
'RQ·W�QHHG���ELW�PXOWLSOLFLW\�IRU�HYHU\
WKUHVKROG

• )HZHU�ELWV�WKUHVKROG�DQG�PRUH
WKUHVKROGV

$�IHZ�SRVVLELOLWLHV�
• ���ELW������ELW�� ���
• ���ELW������ELW�� ���
• ���ELW������ELW������ELW�� ���

&RPPHQWV
0DNHV�VRPH�WKUHVKROGV�OHVV
´JHQHUDO�SXUSRVHµ

• %XW�LV�OHVV�ZDVWHIXO�RI�RXWSXWV
,QFUHDVHV�FRPSOH[LW\�RI�-HW�)3*$

• 0RUH�FRPSDUDWRUV�QHHGHG
&RXOG�EH�DSSOLHG�WR�&3�V\VWHP"

• 1HHG�LV�OHVV�XUJHQW��FRVW�KLJKHU
$�ILQDO�WKRXJKW�
7KLV�LV�QRW�LQFRPSDWLEOH�ZLWK
VHSDUDWH�)&$/�-(0�VROXWLRQ�

• 0LJKW�DIIHFW�-HW�(7�WULJJHU""



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ ��

6LPXODWLRQ�6WXGLHV

2SWLPLVH�&OXVWHU�5R,�FKRLFH
/RRN�DW�UDWH�YV�HIILFLHQF\

• &RPSDUHG�ZLWK�´UHIHUHQFHµ
MHWILQGHU

• )RU�SK\VLFV�SURFHVVHV
2YHUODS�ZLWK�´QRUPDOµ�MHWV"

6WXG\�3K\VLFV�%HQHILWV
'RHV�LW�DOORZV�XVHIXO�UHGXFWLRQ�LQ
RWKHU�WKUHVKROGV"

• $UH�DQ\�DOJRULWKP�RSWLRQV�EHWWHU
WKDQ�RWKHUV"

,V�WKHUH�DQ\�JDLQ�IURP�HWD
VHJPHQWDWLRQ"

'HWHFWRU�0RGHO
8VH�$7/)$67�LQLWLDOO\

• &DQ�HDVLO\�	�TXLFNO\�JHQHUDWH
UHTXLUHG�GDWDVHWV

• :LOO�KDYH�WR�PDNH�PLQRU�FKDQJHV
WR�)&$/�VLPXODWLRQ

&URVV�FKHFN�ZLWK�$WULJ
• 7UDQVYHUVH�VSUHDG�RI�VKRZHUV
OLNHO\�WR�EH�LPSRUWDQW

• )HZ�VXLWDEOH�GDWDVHWV
• &XUUHQWO\�DGGLQJ�QHFHVVDU\�FRGH



8.�/9/��0HHWLQJ��5$/�������������$ODQ�:DWVRQ ��

6XPPDU\

,W·V�SUREDEO\�ZRUWK�LQYHVWLJDWLQJ
• 0D\�EH�SK\VLFV�JDLQ��SHUKDSV�XQDQWLFLSDWHG�
• 3RVVLEO\�ZDQW�PXFK�RI�WKH�IXQFWLRQDOLW\�DQ\ZD\

,W�PD\�QRW�EH�YHU\�KDUG
• &DQ�XVH�H[LVWLQJ�-(0��GLIIHUHQW�MHW�)3*$�FRQILJXUDWLRQ�
• 0RVWO\�VWUDLJKWIRUZDUG�LI�GRQ·W�QHHG�HWD�VHJPHQWDWLRQ
• 7KH�SUREOHPV��KLW�FRXQWLQJ��VHHP�WR�EH�VROXEOH

:KDW�QH[W"
• /RRN�DW�WHFKQLFDO�TXHVWLRQV�	�VROXWLRQV��GLVFXVVLRQ�VWDUWHG�
• 6WXG\�SK\VLFV�SHUIRUPDQFH�RI�RSWLRQV��VWDUWLQJ�


