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Comparing my sim to Schempp's

Input Numbers
x ., = =15

B = 5.1 cm/rad
€ y—0021 pi cm rad

unnormalised

numbers

cm/rad

-0.0813

0.356 T mm mrad

(rms norm)

1170 1110 deg/MeV

Must set to adjust
modulation only (to
produce the same
acceleration efficiency
as 2-term potential) in
PARI to match
Schempp's numbers



Compare FNAL quads to BNL quads

 The FNAL quads are much longer
 105mm physical length
 BNL quads ~55mm physical length (guess)

 See how FNAL doublets perform w.r.t. BNL
doublets.
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The geometry

e Because the beam output from the RFQ is
nearly round, doublets will mimic the
performance of the solenoid in previous design.

e Simulations show that the capture at the end of
tank 1:

 BNL quad doublets: 97.5%
 FNAL quad doublets: 94.2%

» Simulations say that performance is within 5%
between the 2 designs.

* There is definitely more tails which get lost in the
FNAL doublet design.
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Before and End of Tank 1 (FNAL doublets)
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FNAL Trace3D

X| TRACE 3D --- INTERACTIVE BEAM TRANSPORT PROGRAM 11/17/2010 VERSION 68ly file fnal_doublets.t3d

File Hard Copy Driver Options Commands Help
BEAM AT NELl= 1 . 50 . OmA BEAM AT NEL2= 22
FETTI3000F 02 | B2 2:59000m 02 FREQ- 2071.55MAz  WI—T485. §5mm i SR 5 2 % h0les
V h=-8.] E- B= 5.57000E- = . = . V A= 7. 6 B= |
e EMITI= 56.850  53.400 €40.00
EMITO- 63.876 54.343  983.26 -
Nl= 1 N2= 22 SN
Lo PRINTOUT VALUES =~
o T PP PE VALUE .
— - 1 2 20.00000 -~
: : 1 4 20.00000 >
" K 1 6 20.00000 .
— < 1 10 0.03598 -
D MATCHING TYPE = 8 RN
DESTRED VALUES (BEAMF) <
algha beta T
x -0.7901 0.1502
0.7495 0.1045
5.000 mm X 100.000 mrad M%ESE gggIABLES égg;ﬁ) 10.000 mm X 100.000 mrad
1 3 -26.80310
Z A= 0.21000 E= 1.1100 Tl 3288300 Z A= 0.37528 E= 1.9533
1 13 16.73034
N CODE: Trace 3-D v69ly PO
H 4 FILE: fnal doublets.t3d i AN
i DATE: 11/18/2010 : :
| ) TIME: 10:37:32 . i
180.000 Deg X 75.00 keV 180.000 Deg X 75.00 keV
NPl= 1 NPZ= 32
20.00 mm (Horiz) 90.0 Deg (Long.)
4,00 mm (Centroid)
I R —
| Q | Q g | Q | Q | ofo|qg |olo|g E;
T 3 b5k 7 5 1o 11 12 w31 s 15 Ta s 19 20 21 ‘243bzaet7¢8b9@a
T / T o — -
\. — \ o —
20100 T (verg ot Transverse horz Length— 1118.52
(Vv J L] L] = .
Vet haralv fite 1n =ng i
oarcry s i

beampipe
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Before and End of Tank 1 (BNL doublets)
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File Hard Copy Driver Options Commands Help

BNL Trace3D

| TRACE 3D --- INTERACTIVE BEAM TRANSPORT PROGRAM 11/17/2010 VERSION 68ly file bnl_doublets2.t3d

BEAM AT NELl= 1 I— 0.0mA BEAM AT NEL2= 22
A3 IR0EE | B 88008 s 201 28 | iot4o3 o PITOONR | B LR
R E B= 0.0 E EMITI- 56.850  53.400 840.00 ra B B= ;

EMITO= 58.398 53.892 866.42
Nl= 1 N2= 22
e PRINTOUT VALUES N
T N PP PE VALUE R
= ; 1 2 10.00000 ) ”T’—j)
: : 1 4 0.00000 N
s N 1 6 0.00000 (i;’;;( 7
- - 1 10 0.04083 \
R MATCHING TYPE = 9 S
DESIRED VALUES (BERAMF)
alpha beta
X -1.4649 0.1431
y -0.1467 0.1126
5.000 mm X 100.000 mrad zZ . 1.9824 10.000 mm X 100.000 mrad
MATCH VARIABLES (NC=5)
T GE o TN
Z A= 0.21000 B= 1.1100 1 3 23-56108 Z A= 0.73019 B= 1.8109
1 10 0.04083
1 15 -40.03028
. 1 19 37.94142 P
i ¥ CODE: Trace 3-D v69ly :
\ : FILE: bnl doublets2.t3d N 5
\ f DATE: 11/T8/2010 . '
B TIME: 13:57:35 _—
180.000 Deg X 75.00 keV 180.000 Deg X 75.00 keV
FI= T NPZ=__ 32
20.00 mm (Horiz) 90.0 Deg (Long.)
4,00 mm (Centroid)

E?W

-4.00 mm (Centroid)
20.00 mm (Vert)

13 g

15 |1fer8 19

21

Length=

908.52mm

=

(a)




Quad strengths

* FNAL doublets « BNL doublets
e Quad1:26.8 T/m  Quadi1: 54.0T/m
e Quad2: 22.9 T/m e Quad2:47.3 T/m
e Quad3: 17.6 T/m e Quad3:40.3 T/m

 Quad4: 16.7 T/m  Quad4: 37.9 T/m



MEBT Quads (BNL)

o Spoke to Masahiro on 15 Nov

* 45mm will be tested before end of the year.

e Similar 70mm quads installed in EBIS

— All hollow conductors
- 5Hz, 100-200us pulse, 70T/m (~800A)
- Temperature rise is minimal for flow rate of 1 litre/s.
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