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1HHG�WR�FDUHIXOO\�RSWLPL]H�RXU
FRLO�FRQILJXUDWLRQ

� $FKLHYH�SHUIRUPDQFH�UHTXLUHPHQWV

� $YRLG�XQQHFHVVDU\�WHFKQLFDO��FRVW��DQG�VFKHGXOH�ULVNV

� 0LQLPL]H�FRVW
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X 2XU�FRLO�FRQILJXUDWLRQ�PXVW

SURYLGH�VHYHUDO�IXQFWLRQV
� 7RURLGDO�ILHOG����7�DW����P�IRU��V���7�IRU����V
� ,QGXFWLYH�FXUUHQW�GULYH���XS�WR����N$
� 6KDSLQJ�DQG�HTXLOLEULXP��ILHOGV�IRU�UHIHUHQFH�VFHQDULR

± &ORVHG�VXUIDFHV�IRU�SODVPD�IRUPDWLRQ�ZLWK�(&+
± ,QGXFWLYHO\�GULYH�SODVPD�FXUUHQW�WR�IXOO�FXUUHQW
± +HDW�SODVPD�WR�IXOO�EHWD
± 5HGXFH�EHWD�DQG�SODVPD�FXUUHQW�WR�]HUR

� )OH[LELOLW\�LQ�LRWD��ιH[W�ιWRW��Gι�GU���EHWD��VKDSH
� &RQWURO�RI�VXUIDFH�TXDOLW\

± 0DLQWDLQ�JRRG�WUDQVSRUW
± &RQWURO�HGJH�VKHDU
± ,QWURGXFH�LVODQG�GLYHUWRUV�DW�HGJH
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3%;�SODQQHG�DV�VLWH�IRU�1&6;

� 3%;�7)�DQG�H[�YHVVHO�3)�FRLOV�ZLOO�EH�UH�XVHG
� 3%;�ZLOO�EH�GLVDVVHPEOHG�GRZQ�WR�EDVH
� 6WHOODUDWRU�FRUH�LQVWDOOHG�DV�D�SUH�DVVHPEOHG�PRGXOH

± 3UH�DVVHPEOHG�DQG�WHVWHG�LQ�D�VHSDUDWH�EXLOGLQJ
± 3UHVHQW�3%;�WHVW�FHOO�FUDQH�FDSDFLW\�LV����WRQV

� &UDQH�FDQ�EH�XSJUDGHG�WR�����WRQV�Z�R�EXLOGLQJ�PRGV

± 5H�DVVHPEO\�RI�3)�DQG�7)�IROORZV�LQVWDOODWLRQ�RI
FRUH
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1&6;�LQ�3%;�IDFLOLW\
� 5

1%,
 ���P
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X 5H�XVH�RI�3%;�7)�3)�FRLOV

DSSHDUV�FRVW�HIILFLHQW
� 7)�DPS�P�LV�PXFK�JUHDWHU�WKDQ
DPS�P�UHTXLUHG�IRU�KHOLFDO�ILHOGV

� 7)�FDQ�SURYLGH�D��V�IODWWRS�DW��7�
��V�DW��7

� 2+�FRLOV�SURYLGH�LQGXFWLYH
FXUUHQW�GULYH

� ()�FRLOV�SURYLGH�SODVPD�SRVLWLRQ
FRQWURO�DQG�D[LV\PPHWULF
VKDSLQJ

� &RLOV�DUH�PDWFKHG�WR�H[LVWLQJ
SRZHU�VXSSOLHV

� 6HSDUDWLRQ�RI�7)�DQG�+)�JLYHV
IOH[LELOLW\�LQ�FRQWUROOLQJ�LRWD



7

N
C

S
X

1HJDWLYH�LPSDFWV�RI�3%;�VLWLQJ
� /LPLWV�SODVPD�DVSHFW�UDWLR�WR�!���
� ��SHULRG�SODVPDV�GR�QRW�KDYH�V\PPHWULF
DOLJQPHQW�ZLWK����7)�FRLOV

� /LPLWHG�DFFHVV�IRU�WDQJHQWLDO�1%,��5)��DQG
GLDJQRVWLFV

� 5HTXLUHV�FORVH�ILWWLQJ�+)�FRLOV��HYHQ�RQ�WKH
RXWERDUG�VLGH

� $OWHUQDWLYHV�VWLOO�QHHG�WR�EH�H[SORUHG
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6DGGOH�FRLOV�DSSHDU�WR�EH�WKH
QDWXUDO�FKRLFH�ZLWK�3%;�7)�3)�FRLOV

� 6DGGOH�FRLOV�KDYH�QR�QHW�SRORLGDO�RU�WRURLGDO
FXUUHQW

� $GHTXDWH�IRU�SURGXFLQJ�KHOLFDO�ILHOGV
UHTXLUHG�E\�SODVPD

� 3URGXFH�KHOLFDO�ILHOGV�WKDW�DUH
FRPSOHPHQWDU\�WR�WKH�WRURLGDO�DQG
D[LV\PPHWULF�SRORLGDO�ILHOGV�DOUHDG\
SURYLGHG�E\�3%;�7)�3)�FRLOV

� 1R�QHW�LQGXFWLYH�FRXSOLQJ�EHWZHHQ�VDGGOHV
DQG�7)�3)�FRLOV

� 5HGXFHG�QHW�FHQWHULQJ�IRUFH
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1&6;�VDGGOH�FRLOV
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X 1&6;�ZLWK�VDGGOH�FRLOV�SOXV

3%;�7)�3)�FRLOV
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&RLO�GHVLJQV�ZLWK�IHZ�FRLOV�����SHU
SHULRG��DGHTXDWHO\�UHSURGXFH�SK\VLFV

� 0HDQ�(UU� ������
� 0D[�(UU��� ������
� -PD[������� ������.$�FP�

� 4XDVL�V\PPHWU\�DQG�NLQN�VWDELOLW\
SUHVHUYHG
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DSSUR[LPDWHV�RULJLQDO�VKDSH
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0DJQHWLF�VXUIDFH�TXDOLW\�LV�D�FRQFHUQ

� 2.�DW�IXOO�FXUUHQW�ORZ�β LQ�IL[HG
ERXQGDU\�FDOFXODWLRQV

� 3RRUHU�LQ�YDFXXP�DQG�DW�IXOO
FXUUHQW�KLJK�β

� 9DFXXP�PDJQHWLF�VXUIDFHV�FDQ�EH
SURGXFHG�ZLWK�IXOO�FXUUHQW�KLJK�β
VDGGOH�FRLO�FXUUHQWV�SOXV�YHUWLFDO
ILHOG��ιOFIVa�����

� 7RROV�EHLQJ�GHYHORSHG�IRU
GHWHUPLQLQJ�VXUIDFH�TXDOLW\�ZLWK
ILQLWH�FXUUHQW�DQG�β
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VXSSUHVVLQJ�LVODQGV
[12,3] Island at iota=.25 w/o trim coils [12,3] Island suppressed w/ trim coils
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'LSROHV�PRXQWHG�RQ�LQWHULRU
VXUIDFH�RI�VKHOO�PLJKW�ZRUN�2.

Trim coils
generated to target

[12,3] islands on
I=0.25 in previous

slide
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&ULWLFDO�LVVXHV
� &XUUHQW�GHQVLW\

± /LPLWV�SXOVH�OHQJWK�DQG�PD[�ILHOG
± /1��FRROLQJ�DGRSWHG�WR�H[WHQG�-�W�FDSDELOWL\
± )DYRUV�IHZHU�FRLOV

� $FFHVV
± 'LIILFXOW�WR�JHW�D�WDQJHQF\�UDGLXV�RI����P�Z�3%;�7)�FRLOV
± 6DGGOH�FRLOV�RFFOXGH�DFFHVV�LQ�VHYHUDO�PLGSODQH�SRUWV
± $FFHVV�UHPDLQLQJ�IRU�5)��GLDJQRVWLFV��DQG�YDFXXP
SXPSLQJ�LV�VWLOO�WR�EH�GHWHUPLQHG

� 0DJQHWLF�VXUIDFH�TXDOLW\
± 1HHG�WRRO�WR�DVVHVV�LQ�IUHH�ERXQGDU\
± &RLO�DQG�SODVPD�FRQILJXUDWLRQ�LPSDFWV�7%'

� &RLO�UHTXLUHPHQWV�IRU�IOH[LELOLW\�LV�VWLOO�WR�EH
GHWHUPLQHG
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X $OWHUQDWH�FRLO�FRQILJXUDWLRQV

ZLOO�EH�H[SORUHG
� *RDO�LV�WR�UHGXFH�-��LPSURYH�DFFHVV��LPSURYH
PDJQHWLF�VXUIDFH�TXDOLW\��DQG�SURYLGH
DGHTXDWH�IOH[LELOLW\

� 2SWLRQV
± 5HGXFHG�QXPEHU�RI�3%;�7)�FRLOV�SOXV�VDGGOH�FRLOV
± 7LOWHG��SODQDU�7)�FRLOV�SOXV�VDGGOH�FRLOV
± 1RQ�SODQDU�7)�FRLOV�SOXV�VDGGOH�FRLOV
± 0RGXODU�FRLOV
± 7RUVDWURQ�ZLQGLQJV
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7LOWHG�7)�FRLOV�DUH�DQ�LQWHUHVWLQJ�RSWLRQ

� /RZHUV�UHVRQDQW�DQG�QRQ�UHVRQDQW�ILHOG�HUURUV�WR�EH
FRUUHFWHG

� 'HFRXSOHV�LQERDUG�DQG�RXWERDUG�VDGGOHV���EHWWHU
IOH[LELOLW\"

� 5HGXFHV�VDGGOH�FRLO�FXUUHQW�GHQVLW\
� 5HGXFHV�WRWDO�OHQJWK�RI�VDGGOH�FRLOV���VDYHV��
� ,PSURYHV�DFFHVV
� 3ODQDU�FRLOV�RI�SODWH�FRQVWUXFWLRQ�VKRXOG�EH�FKHDS
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7LOWHG�7)�FRLOV��VLGH�YLHZ�
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7LOWHG�7)�FRLOV��WRS�YLHZ�
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X 0RGXODU�FRLOV�GLG�QRW�DSSHDU�FRPSHOOLQJ

EXW�ZLOO�EH�UHYLVLWHG
� 0RGXODU�FRLOV��F���VKRZQ��F���LV�ZRUVH��DSSHDU�PRUH
FRQWRUWHG�WKDQ�:��$6��EXW�OLWWOH�ZRUN�GRQH�RQ�RSWLPL]DWLRQ

� 0RUH���[��DPS�P�WKDQ�VDGGOHV
� 7)�DQG�+)�QRW�VHSDUDWHG���OHVV�IOH[LEOH"
� 3RWHQWLDO�IRU�LPSURYHG�DFFHVV"�/RZHU�-"�%HWWHU�PDJQHWLF
VXUIDFH�TXDOLW\"�0RUH�UHDFWRU�UHOHYDQFH"
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6XPPDU\

� 7KH�SUHVHQW�FRLO�FRQILJXUDWLRQ�IHDWXUHV�
± 6DGGOH�FRLOV�PRXQWHG�RQ�D�VKHOO�WKDW�LV�FRQIRUPDO�WR�WKH
SODVPD�WR�SURYLGH�KHOLFDO�ILHOG

± 7)�DQG�3)�FRLOV�IURP�3%;�WR�SURYLGH�WKH�WRURLGDO�DQG
D[LV\PPHWULF�SRORLGDO�ILHOGV

± 7ULP�FRLOV��SUREDEO\�PRXQWHG�RQ�WKH�LQWHULRU�VXUIDFH�RI
WKH�VKHOO��IRU�VXSSUHVVLQJ�LVODQGV

� &ULWLFDO�LVVXHV�DUH�FXUUHQW�GHQVLW\��DFFHVV��PDJQHWLF
VXUIDFH�TXDOLW\��DQG�IOH[LELOLW\

� $OWHUQDWH�FRLO�FRQILJXUDWLRQV�ZLOO�EH�H[SORUHG�WR�VHH�LI
UDGLFDOO\�GLIIHUHQW�DSSURDFKHV�PLJKW�\LHOG�TXDQWXP
LPSURYHPHQWV


