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BNL beamlines
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² ([DPSOH��%HDPOLQH��

� 9,6$�SHUIRUPDQFH��FRPSUHVVLRQ�LQ�%HDPOLQH��
� 0HDVXULQJ�WKH�SXOVH�OHQJWK�LQ�WKH�XQGXODWRU�OLQH



BNL beamlines

8&/$�FKLFDQH�FRPSUHVVRU�IRU�$7)

� 'RXEOH�IRFXVLQJ�V\VWHP
� 1RPLQDO�SDUDPHWHUV

� 3RVVLEOH�XVH�IRU�&65��6$6(�)(/�DQG�SODVPD�H[SWV
� 6WDWXV��PDJQHWV�FRPSOHWH��YDFXXP�YHVVHO�XQGHU
FRQVWUXFWLRQ��VWDQGV�HOHFWULFDOV�GHVLJQHG
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BNL beamlines

75$&(�'�VLPXODWLRQ�RI�FKLFDQH
�FRPSUHVVLRQ�E\�IDFWRU�RI����



BNL beamlines

5HFHQW�LVVXH��FRPSDWLELOLW\�RI
EHDPOLQHV�ZLWK�FKLFDQH

� (QHUJ\�VSUHDG��´EDQGZLGWKµ�
� 2SSRVLQJ�5���SDUDPHWHUV
� 7LPHO\�LVVXH��LPSDFWV�1HSWXQH�DQG�25,21�GHVLJQ�LPSOHPHQWDWLRQ

  

r 

K =
e

2π
γv

r ρ 
ρ2 + γvt( )2( )3 /2

Neptune negative R56
compressor line

Neptune positive R56
chicane

δp / p (a.u.)

δz (a.u.)
Compressed phase space

0

1

2

3

4

5

6

0.8 1 1.2 1.4 1.6 1.8

I 
(k

A
)

z (mm)

Optimum wake 
driver profile

Projected current profile



BNL beamlines

&KLFDQHV�Y��´6�EHQGVµ
� &KLFDQH�ORQJLWXGLQDO�´GULIWµ�SDUDPHWHU

� 1HHG�WR�UXQ�OLQDF�URXJKO\����GHJUHHV�IRUZDUG
� 6�EHQG�SDUDPHWHU

� 1HHG�WR�UXQ�OLQDF�URXJKO\����GHJUHHV�EDFNZDUG«
� )RU�WKH�$7)��WKH�QRPLQDO�UDGLL�RI�FXUYDWXUH�DQG�EHQG�DQJOH

DUH�WKH�VDPH��WKH�EHDPOLQHV�UHPRYH�QHDUO\�KDOI�RI�WKH
FRPSUHVVLRQ�

� 2YHUFRPSUHVVLRQ�LQ�FKLFDQH�QHHGHG��PRUH�HQHUJ\�VSUHDG�RU
PRUH�EHQG«�
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BNL beamlines

$7)�%HDPOLQH�6WXGLHV

� %HDPOLQH����IRU�&RPSWRQ«�
² 75$&(��'��OLQHDU�VSDFH�FKDUJH�
² (/(*$17��&RKHUHQW�V\QFKURWURQ�UDGLDWLRQ�

� %HDPOLQH����9,6$�
² 75$&(��'
² 3UHVHQW�EHDPOLQH�WXQH
² 0RGLILHG�WXQH�IRU�ORZHU�GLVSHUVLRQ
² (QHUJ\�HUURU�DQDO\VLV
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%HDPOLQH����(/(*$17�VLPXODWLRQ



BNL beamlines

%HDPOLQH����3UHVHQW�WXQH

Excessive dispersion/beam size



BNL beamlines

%HDPOLQH����0RGLILHG�WXQH

Controlled dispersion/beam size. Capable of FEL operation?



BNL beamlines

%HDPOLQH����9,6$�RSHUDWLRQ

� 2SHUDWLRQDO�DQRPDOLHV��´KLQWVµ�
² *DLQ�OHQJWK�VKRUW
² 6LQJOH�VSHFWUDO�SHDN�LQ�VDWXUDWLQJ�FDVHV
² 1HHG�WR�WXQH�OLQDF�SKDVH��a����GHJUHHV��WR�REWDLQ
KLJKHVW�JDLQ

� ��GHJUHHV�QRW�VXIILFLHQW�IRU�VLJQLILFDQW
FRPSUHVVLRQ

� ([DPLQH�RII�HQHUJ\�RSHUDWLRQ



BNL beamlines

2II�HQHUJ\�RSHUDWLRQ

� %HDPOLQH����LV�D
ZLGHO\�VSDFHG�WULSOHW

� 9HU\�XQVWDEOH�ZLWK
UHVSHFW�WR�FHQWUDO
HQHUJ\

� 5���FDQ�YDU\
UDGLFDOO\
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BNL beamlines

([DPSOH��3RVLWLYH�5���&RPSUHVVLRQ
ZLWK�����S&�DW����0H9
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BNL beamlines

2XWORRN�IRU�9,6$

� $IWHU�+�OLQH��FXUUHQW�LV�LQ�WKH�UDQJH�RI
������$

� &XUUHQW�PD\�YDU\��XSZDUGV���ZLGHO\�IRU
QHDUE\�FRQGLWLRQV

� &RPSUHVVLRQ�JLYHV�HQKDQFHG�JDLQ��VLQJOH
VSLNH��OHVV�VSHFWUDO�VWUXFWXUH��EXW«

� :H�PXVW�PHDVXUH�WKH�SXOVH�OHQJWK�LQ�%/�



BNL beamlines

3RVVLEOH�SXOVH�OHQJWK
PHDVXUHPHQWV

� 6WUHDN�FDPHUD
� &RKHUHQW�WUDQVLWLRQ�UDGLDWLRQ��&75�
LQWHUIHURPHWHU

� &75�UDGLDWLRQ�SRO\FKURPDWRU
� &75�SRZHU�VSHFWUXP�ZLWK�ILOWHUV
� 6LQJOH�VKRW�DXWRFRUUHODWLRQ�ZLWK�6$6(�VLJQDO
� 5HVRQDQW�FDYLW\�EXQFK�OHQJWK�PRQLWRU"



BNL beamlines

&75�LQWHUIHURJUDP

� 0DUWLQ�3XSOHWW
LQWHUIHURPHWHU

� ����SVHF�UHVROXWLRQ
�DW�1HSWXQH�

� 0XOWL�SXOVH
PHDVXUHPHQW

� 1RW�DYDLODEOH�IURP
1HSWXQH�DW�SUHVHQW
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BNL beamlines

3RO\FKURPDWRU

� 7HFKQLTXH�GHYHORSHG�E\
6KLEDWD

� ,Q�XVH�DW�7RN\R
� 3URSRVHG�IRU�1HSWXQH

%:$�H[SHULPHQW
� 2OGHU��VRSKLVWLFDWHG

V\VWHP�DW�333/
² :URQJ�VSHFWUDO�UDQJH
² 9HU\�ODUJH�SLHFH�RI

HTXLSPHQW�
² 1RW�IDVW«



BNL beamlines

&75�SRZHU�VSHFWUXP
� :H�KDYH�21(�*ROD\�FHOO

SXUFKDVHG�ODVW�IDOO
� &DQ�ZH�PDNH�D�SRRU�PDQ·V

EXQFK�OHQJWK�PRQLWRU"
� &75�SRZHU�VSHFWUXP�LV��D

VWURQJ�IXQFWLRQ�RI�EXQFK
OHQJWK
² ,QKHUHQW�SRZHU�ODZ

LQYHUVH�ZLWK�EXQFK�OHQJWK
² )LQLWH�UDGLDWRU�HIIHFWV

� :H�DUH�HYDOXDWLQJ�FKHDS
ILOWHUV
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BNL beamlines

6LQJOH�VKRW�DXWRFRUUHODWLRQ�RI
6$6(�OLJKW

� $XWRFRUUHODWLRQ�SODQQHG
DV�SDUW�RI�)52*�VHWXS

� 'HYHORSHG�E\�*UHJ
/H6DJH��FRPPLVVLRQHG�E\
$OH[�0XURNK

� ([LVWLQJ�H[SHUWLVH�DW
%1/�$7)

� 9HU\�VKRUW�OHQJWK�VFDOHV
� 1RW�D�GLUHFW�PHDVXUH�RI

EXQFK�OHQJWK«

Single shot autocorrelation, first
step in FROG

2 ω

Doubling crystal 
with "time-tilt"

Doubled light  
to spectrometer


