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The research described in this presentation was conducted under the Wl i
Laboratory Directed Research and Development Program at Thomas

’ - Example of a state-of-the-art polarized photogun:
Jefferson National Accelerator Facility for the U.S. Department of Energy. the 200 kV CEBAF gun ("R30")
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Generating a polarized electron beam for positron conversion

10-120Mev | >10nAe”
I (polarized)
SRF Target

(polarized)

0 High beam current determined by low conversion efficiency
0 Electron beam must be polarized to make polarized positrons
0 High-current capability beneficial for other purposes (e.g., CEBAF)
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Gun requirements

0 Laser-driven photogun (780 nm)
with GaAs-based photocathode

0 Technology is mature; design
similar to CEBAF gun

0 Most required parameters are not
challenging:

0 bunch charge: 0pC
(O0mA at 000 MHz)

[ bias voltage: as low as possible
(reliability), likely 0 OOOkV due to
subsequent RF structures

« 200 kV routinely achieved;
injector simulations promising
(see Victor's talk)

0 spin polarization 0000 is

standard, not current-dependent

laser

e  beam

Jefferdon Lab



A8DSD%WEED"EQD q| E 35 W3e RN &7 |" %o WqWed 636" E

) ,E$S b EEW3eW|e i%D--"|%0W x 6,yid ES|W53
E q| W330% eW EéeW EAa(q|De %« ($EU
CEix W38 - "p% 0" 3%63* E6 A
i" "%3|D3yEq63 gD W|60WS6D3H

) BOES|6s 8+ $|WOO € "%3SD|16$€M % W3
W% 66" U2 ¢B Ed&A

) VIW3E WS & 3D

) 130D630 %D W+D|WS6D3E i16 x ,0$f 8D
"3EW3% " %WqWed 6306"E W3« |"ESD|" E qq &
%0 & W 6 3

00+67"8W Ox qq O aéaeE®0 +"350 yqm™x



6D-63W38 6-03W30D3 DN qéD3D%WSeéD+" 6N"36-"@ 6D

) E "%&|D3 +"W-06D360 E |"Ede W OWE
Y65663 W% % " |[WE630 OWq
) YD3E W| W% %" "|[WE e« SDYW]|s §&~

qéD3D % W3éDk%s W33 ~ yD3E
) yD3E E§|6 630 qéD3D%WseD-" & [UFessEtssn
D%W @& " O|We" 08E x W35 - "0 0T \W

"P% 0" 3% e IGER

,{$ b@ E q"| WE36%  qéD3D%WS&ED-"

{ 3- 6083 ND| Eqd3 gD W|6O0WSH6D3

2 U'lee @ E% q306+ "3D 6D3 «W-WO"~

€°x 6]"-"33 ND| "3q| "% "+"38"« 6N"36-"DN &60&yqD W|[60W:
iyé” 6N"86-" , YD «O8U *WeaeE q36--" W3

)



PDY SD 63% | WE" §6" % eW|O" 6N"§6-

) Y-q|DU " UW% -@ W |"Wea % DE” §D 5
85| 8608 UW%oﬁ_-x-W| ) qgq @ gDES636U” V\NGE SD
. ot~ xrr . qD3§"386W -WIMJIsDI
) y3% |"WE"UD SWO |0D300Ws%
% | DEEYE "%SO0D3ANDT 3% "W| S
) iW "36" qéD3D%WSED" "EXE
E"3E686U @ +"630 YD| " OR
03¢°q"3"385 & ™ 5
) yN Y ewu” éD W %% "qS S&7 [9-W 0636
OD3EX %W3Y"0E(q W%o"éﬁ) “§T s/
*W-WO"b d
+ E"WE - % & qéDSD%WSED" W[ W
WE qDEES6+ " ND| -6 EE6D3 .
+6"7 "%S " "%S|D3E W3+.éD| 6D3E& SD | T%o-1i
*OEQq W% *W-WO"™ W|"W

ﬁﬁ-DY3$s|




E$ b-"WE|"-"35DN 6N"86-"UEO WE"|yEGDS E60" i}

Y658 EqD3 E60"

* W3D-"

O |W-"E"SW Ox {6 OW-q"|"$"W- 65 +6"E E5630 p60&aD W|60WS6D3 46DSD%WSED"E W3
a|D% "+630E DN 7,yy y35"|3W56D3W 0D| E&Dq D3 aD W|[60"+ 6D % Ex yW|O SE aD W|6-"5|a Al



€eqy% D@ W DYYW+ ||W36D3 qéDEDO 3Y63& Ee6058 "« W3

6" E6O3 % |68 |6WD
y("D"%oéWSC')%oW %D-qW30e0 6S5ee Y
%oy DWe O 3ETi,E$ bxeyox vy
+ -- "8qDE " * géD3D% WSEDe"

}(")_36ND|— -0EEOD3 N|D--Wa6- -
+e9 §"E DYy 3|0 6D3 -W-WO"
8" qE YO58 EqQW% ™ %W |O~ _
e 8 360E -"W3E §6” -0 EE6D3 WRDW P O°8 36" W|O”

%o 38| e w éw DUf 3e|D O¢ 5¢-

eO" "%3 OD3E WYWa N|D- -6 EEWIDy| &8P P
U7 |86% W ~ "%3[0% " ¢ % | WS"e e @EVPW = ||[WE6D3 O D

W3D-" YOoSeé W|*05|W|a éD -
10 éWe-W3 "83W Ox y3% | WES30 %eW|O" 6N"§6- '03 %o qla(y\léc@h)v{f%oblgﬁ +D3"Ex y&'D|e DN

O 3E +2 DYE 53630 56" W3D+" x 8@ EO €U0 %% O $"W FErpl GO @ q%leSy W - qlD
qeDSD%WSED"E x aW|50% =~ %o %o~ “|W

tay™
qqO }ey oo iy™e™a




<

W3D~"

%o W S & D-l"--

z,,DNO6D3@ i

—|W-oW @ 36ND]-
g|D &  --

+eW EEOW3S"-gD|W
qlD Bt q&

A 3 %o & q'
) §Dq DN 6D3 Eq %3
§'|"«D §

) %D ¢ §7|-D| Y658 "
“WO3 E6% e



66-~ WE"+«6D3 0 ES|6s SOD3E WS qéDSD%W3SEDs" E |NV

2—

€ qy}|| 3306307 é- qy%o|q|Dstaeq i

e WE| & e wela@d] | ] a
o 30ND4 -- 1| | 30ND<{ x - - fi O
l? =
.I i Q | i Q | L D
— ™
L :0
N N
°r I 1o =
™

(‘) | | [—

(o] (o] (0] (0]
Ei--fi Ei--f

) W|O" EqDS E60" «0 3 E " 365 DN DYy 3"|Oa 6D3C
) $ DU | WqgVYose eo0ey 3" |0Oae 6D3E 63% | WE E Yosé
) iWa6-60" D88 EqDS EB60" W3e o" "%36D3

yq



.5

N..

§O6-"-"WE |"-"3SEWS3Sé"e 3y ESO65W3eieydno3s

yy

al'qw|wseD8, p, ©"3EE W3+ e W- +0WO3DESOUEV "
%o & W -0 | qgéDbDsSDO 3 * -q







