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Beam terminating method and beam terminating device

Abstract
JP2009140673A
<P>PROBLEM TO BE SOLVED: To terminate a high-energy particle beam by Japan
efficiently decelerating it without generating radiation. <P>SOLUTION: Plasma
of an encapsulated gas is generated with the incident high-energy particle B Download PDF [ Find Prior Art
beam 3 by encapsulating the gas in a waveguide 1 of a linear decelerator, the S Similar
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Feasibility Study - setup limited

Discharge capillary 1018 ,
Discharge struck - plasma builds up to its highest density |
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Plasma Density Diagnostics
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Bunch compressor stability — 100fs

PMQ Triplet: (T-PMQ)

2 x T-PMQ - 1st ahead of the plasma IP & 29 after exit ahead of spectrometer
1 adjustable focus T-PMQ — ahead of the IP

fixed focus T-PMQ - after plasma exit

needed to increase beam density




BNL-ATF beam dump experiment - preliminary raw data analysis - 20190509

Beam energy filtering:
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190509

Spectrometer_Scans - Pressure, Delay
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190509

spec_1645_15kV_100torr_delay_09940_nanosec.asc spec_1644_15kV_100torr_delay_09950_nanosec.asc spec_1642_15kV_100torr_delay_09960_nanosec.asc spec_1641_15kV_100torr_delay_09970_nanosec.asc spec_1640_15kV_100torr_delay_09980_nanosec.asc
Gauss filter = 3.0, spec (0.7 keVipixel) Gauss filter = 3.0 , spec (0.7 keVipixel) Gauss filter = 3.0 , spec (0.7 keVipixel) Gauss filter = 3.0, spec (0.7 keVipixel) ~ Gauss filter = 3.0 , spec (0.7 keVipixel)
columns (pixel columns (pixels

0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250
T T T T T T R S S L I e et
1000 |- T "q1000 2 1000 |- 41000 & 1000 |- T [2%q1000 2 1000 |- —_ [2" 1000 2 1000 [ — raw 1900 »
2 - fit g L] g 2 L fit ]
a a a a 2
800 [ {800 800 |- {800 = 800 [ {800 & 800 [ {800 2 800 [ 00 7
= 5 I 5 K
= >' ; = >~ g 2 | = — i > >— ;
O p a S I I I a . [ q80 < 600 - 7600 & C q600 600 |- 4600 & 600 |- 600 o
. . . . . ;
T s} k] T E 3
© a00f Ha00 = 400 [ Ha00 = F Ha00 = 400 | Ha00 = L Jaoo 2
3 3 a 3 2
spec_1451 no_plasma.asc g " = g <
Gauss filter = 3.0, spec (0.7 keVipixel) 200 | H200 = 200 H200 & 200 H200 = 200 | H200 & 200 J200 &
columns (pixel ] (] [} ]
0 250 500 750 1000 1250 ) * ) ) I
T T T T T T of h o = of ! e = of i oo = o i o = of Jo
1000 - raw 11000 2 1000 0 2000 e 0 2500 0 2000
x = raw | o amplitude — W | o ampliude —raw | aw ampiitud — raw — oW | o oo
= £ 2000 | fit £ 2000 2000 "
I L o LN 0 Ly 0 ANEEA, 0 i Y
= Je00 & 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250
B 1 =559.0keV (798.6 pixels) 11 =585.4keV (836.3 pixels) Hix=580.6 ke (829.4 pixels) 1y = 495.0keV (707.2 pixels) 14 = 401.3keV (573.2 pixels)
wo & 0, =62.8keV (89.6 pixels) 0, =49.2keV (70.2 pixels) 0, =38.8keV (55.4 pixels) 0, =52.2keV (74.5 pixels) 0, =53.1keV (75.9 pixels)
3
<
~ spec_1638_15kV_100torr_delay_09990_nanosec.asc spec_1502_15kV_100torr_delay_10010_nanosec.asc spec_1501_15KV_100torr_delay_10020_nanosec.asc 599‘-1500-15f““’-1°°‘°"-"9'ay-‘"7",(3“\7“3”"’5“ asc 5"9‘-145E-15r‘<|‘/-1°°‘°"-"°‘aV-l‘;"k‘"’v-"a“"f“'a“
200 | 200 = Gauss filter = 3.0 , spec (0.7 keV/pixel) Gauss filter = 3.0 ; spec (0.7 keV/pixel) Gauss filter = 3.0 ; spec (0.7 keV/pixel) Gauss filter = 3.0., spec (0.7 keVpixel) Gauss filter = 3.0, spec {0.7 keVipixel)
Columns (pixels) columns (pixels)
f columns (pixels Columns (pixels) columns (pixels
3 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 20 300 730 1000 1250 9 230 500 750 1000 1250
of Ho S T T IR R S —— R S T
| I — raw " L — raw | w
02500 1000 [ == raw 41000 2 1000 [ == raw 1000 » 1000 [ == 1aW 31000 12 1000 - o 008 1000 00 g
4000 fit ] 5] v i 2 i 2
— raw o £ 2 ] x x
fit a a 8 = s
2000 [ 800 | Js00 800 [ Js00 T 800 | ]800 2 800 - 80 2 800 - 8o 2
2 i - pRSEEE [ - : - 5
o g . = — g I < I I o N I
0 250 500 750 1000 1250 o e qe0 s [ qe00 & 600 Jeo 5 & 0L B soor B
1, =578.7keV (826.7 pixels) - o 2 - F g § gﬁ(
0, = 28.5keV (40.7 pixels) S a0l Ja00 % L Jaoo X F aoof Ja00 x = a0p 400 Z 400 1 a0 2
o o o ° o
spec_1623_no_plasma.asc L ] L L ] o L ] 4 200 | H200 © 200 |- H200 2
Gauss filter = 3.0, spec (0.7 keV/pixel) 200 200 200 200 3 200 200 R I T
I I f
olumn. I I 3 » e
0 250 500 750 1000 1250 ol 1 3 ok 1o = ok o = of ! Jo = of L
R B I | .
1000 [ — raw 11000 0 500 0 2000 2 2000 F 0 2000 g 300 100 200
e o — W | e raW | raw ampitude
x F L - it 3
a s F 1000
800 [ Hs00 E E
S / 7\
e 4 n o S| L o 0
L Jeoo & [ 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 ¢ 250 500 750 1000 1250 0 250 500 750 1000 1250
> 80.6 ke (686.5 pixels) Ly = 450.8 keV (644.0 pixels) Ly =524.0keV (748.6 pixels) Hx=604.0keV (862.9 pixels) Hx=533.9keV (762.7 pixels)
2 0, =57.9keV (82.7 pixels) 0, =40.0keV (57.1 pixels) 0, =36.0keV (51.4 pixels) 0x=29.9keV (42.7 pixels) 0x = 68.7keV (98.2 pixels)
F —400 X
a
1632_15kV_100torr_delay_10090. .
2 Spec_1456_15kV_100torr_delay_10050_nanosec.asc Spec_1454_15kV_100torr_delay_10060_nanosec.asc Spec_1453_15kV_100torr_delay_10070_nanosec.asc spec_1631_15kV_100torr_delay_10080_nanosec.asc P s filter = 3.0 ; spec 0.7 keVipixeh
200 1200 8 Gauss filter = 3.0 spec (0.7 keV/pixel) Gauss filtér = 3.0 spec (0.7 keVipixel) Gauss filtér = 3.0 spec (0.7 keVipixel) Gauss filtér = 3.0 ; spec (0.7 keVipixel) e e
columns (pixels) columns (pixels) umns (pixels) columns (pixels| s00. 75
I 2! 7! 1 12
3 o 250 500 750 1000 1250 0 250 500 750 1000 1250 o 250 500 750 1000 1250 o 250 500 750 1000 1250 ? ?0 5?0 ?U 0‘00 ‘50
L ] T T RS a T Eauy
° L _3° —raw w | I I I ‘, — raw w I I 1 I I — raw w o A - — raw " 1000 [ faw 11000 4
0" 5000 1000 | H1000 1000 [ = J1000 2 1000 [ i 4 1000 2 1000 [ : 41000 - fit o
— raw £ * | 2 2 . 2 3
2000 F £ aw amplitude a 1 b a 3 a2 I . a 00 =
800 [, He00 @ 800 [ b Jeo0 = 800 [ . 800 © 800 |- Js00 = o
1000 F ~ B @ @ = @ a
/ = i — i - 7 = ”
oo i r L 8 L L 600 - 600 S
0 250 500 750 1000 1250 600 [ { 600 & F Je00 600 [ = - 600 & 600 |- : Je00 & = °
11y =549.0keV (784.3 pixels) d o 5 w - o REnE} R 3
= s . [ . ] 3 o o 400 - 400 X
0x=30.1keV (43.0 pixels) 200 Ja00 x = < Ja00 % 200 [ B daoo 400 |- . BERGER Ja00 % a
a a a . a -
o m o 5 4 o o
b < v © s . . o 200 |- 200 ©
200 - il - 200 S 200 - 200 S 200 200 S 200 - T - = 5 - 200 g \
! 1 . I . [ 1 i )
X . 3 . 5 3 =y e . - 1 =y o -0
of Lofdde  F of L Jo = of - 3 = of o qe  F bt
50 100150 25 50 75 25 o 60F 40 60 — raw 1?00
E mplitude B mplitud P raw 3 ——[raW | raw amplitude o amplitude
3 ek EEERES. ek L L : ! : ° 0 250 500 ,7éu 1000 1250
0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250 S171keV (71357 pixcle)
11, =531.9keV (759.9 pixels) tx=534.3keV (763.3 pixels) 1x=518.7keV (741.0 pixels) 1 =421.0keV (601.5 pixels) “;’:2“‘(:\/(346 I”xei)
0,=69.9keV (99.8 pixels) 0, =69.7keV (99.6 pixels) 0, =76.9keV (109.9 pixels) 0, =83.6keV (119.5 pixels) o P

\
BROOKHFIAIEN ‘\\\ University of Colorado
NATIONAL LABORATORY Stony Brook

¢ University Denver




BNL-ATF beam dump experiment - preliminary raw data analysis - 20190509

Plasma Dump OFF vs. ON 77?7
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BNL-ATF beam dump experiment - preliminary raw data ana

lysis - 20190509

PlasmaDump OFF vs. ON ?7??
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

No plasma:
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

ome images (external PDF has all images):
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Parameters:
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Average energy and energy dispersion vs. delay (pressure = 100 Torr):
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Average energy and energy dispersion vs. pressure (delay = 99.8 ns):
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Average energy and energy dispersion vs. pressure (delay = 99.8 ns):
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Shorter bunch (BC on?) — Energy / energy dispersion vs pressure (99.85 ns):
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Shorter bunch (BC on?):

HES_20190510_1254_SHORTER_bunch.asc
Gauss filter = 3.0, hes (6.9 keV/pixel)
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Shorter bunch (BC on?) — Energy / energy disp. vs pressure (delay = 99.85 ns):
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BNL-ATF beam dump experiment - preliminary raw data analysis - 20190510

Shorter bunch (BC on?) — Files from “BC_ON_3PM” folder:
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