FLUKA Model for CPS-KPT.

3 m Dipole, Round Beam Chan. r/cm=0.375 = 0.4 transition at z=250 cm.

with Permanent Magnet (.5 T) and Vacuum Beam Pipe (Al ) from CPS to KPT.
Photon Radiator = first 0.134 cm of the Absorber. Coil 0.4 m.
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Photon Beam Power from the absorbed energy budget
And from direct FLUKA scoring ( “measurement” ).

e Regions of KPT are highlighted with yellow,
e The total energy deposition in KPT is 1.03 GeV.
e (Corresponding Power is of 5.1 kW.

Home work

1. Photon Beam Power estimated 5 kW as Integral of T/GeV
spectrum.

2. Elliptical Beam Pipe and PerMag design- new model.

3. Prompt DE Neutron Flux DS CPS - included.
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FLUKA Model for CPS-KPT.
Effect of 0.375 cm — 0.4 cm transition at Z=250 cm/

Energy Deposition |X/cm|<0.05 0.45<Y/cm<-0.4 B=0.16T CPSKPTROUNDO072022 58
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Energy Deposition Spectra in CPS parts. Round beam channel r=0.375 cm.
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e About46 KW ( FLUKA estimate) of beam energy is deposited in the Absorber and DS Tung. Pow. Shield.
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1 BORATE 1.000000000D+00
2 PERMAG 1.000000000D+00
3 WPSHDS 1.000000000D+00
4 WPSHUS 1.000000000D+00

5BEPIP1  1.000000000D+00
6 BEPIP2  1.000000000D+00
7 DUMP1  1.000000000D+00
8 WTRPI1  1.000000000D+00
9 FLOOR  1.000000000D+00

10 CONVE1 1.000000000D+00

11 WTRPI2  1.000000000D+00
14 LEAD 1.000000000D+00
15 BERILL ~ 1.000000000D+00
16 TUNGST 1.000000000D+00
17 KPTAIR ~ 1.000000000D+00

22 RIGHTMA 1.000000000D+00
23 LEFTMAG 1.000000000D+00
24 CUCORE 1.000000000D+00
25 COILS 1.000000000D+00
27 FEBOX 1.000000000D+00
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1.623755089D-03
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6.135694232D-05
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e About 1.3 kW is deposited in One Magnet Pole 3 m long and 0.5 kW in Magnet Yoke. Total about 3.5 kW in Magnet.



Round beam channel r=0.375 cm. Photon Beam Quality.
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e Photon Beam profile is OK. Little shoulder at positive “y” out of the KPT acceptance.
e Background of Charged Particles at KPT ~1-3%. Same true for Reference Hall C design. Effect of beam pipe?
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Round beam channel r=0.375 cm. Energy Deposition & Insulation Lifetime.
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e Max. Energy Dep. is consistent with that given for squared beam channel in “wtps://wwwoverleaf.com/project/62acf535810842034a10659b”
e From this draft it follows that Insulation Lifetime ~1160 days at 2.E-8 GeV/cm?/e.
°

In this case we expect ~2300 days if continuous operation.


https://www.overleaf.com/project/62acf5358f0842034a10659b

After One Hr Dose Equivalent is below 100 mrem/hr. Dipole 3m X 0.1 T.

DOSEEQ [pSv/s]

DOSEEQ [pSv/s]

1HR B=0.1T 0.134 cm DOSEEQ |x/cm|<30 US side -90<z/cm<-60 KPSKPTBOXBODY 23

1x10° - - T T
1.E5 pSv/e — 36 mrem/hr
100000
10000
1000
100
10
Upstream y/cm
]-150 -100 -50 0 50 100 150
1 HR B=0.1T 0.134 cm DOSEEQ |x/cm|<30 élscn;ide 364<y/cm<370 KPSKPTBOXBODY 23
1x10° -
100000 i
; 2
10000 | st # 1
L TR AR
1000 § t __?
100 :ﬁ 4
10 - 1 .
Downstream « y/cm
l 1 1 L g 1 {
-150 -100 -50 0 50 100 150

Z/cm

DOSEEQ [pSv/s]

DOSEEQ [pSv/s]

1x10°

100000

10000

1000

100

10

1x10®

100000

1000

100

1HR B=0.1T 0.134 cmDOSEEQ |x/cm|<30 Top side 70<y/cm<80 KPSKPTBOXBODY 23

!
/

z/cm

300

100 150

Z/cm

200 250 350



pSv/s

After One Hr Dose Equivalent is below 100 mrem/hr. Dipole 0.4 m X 0.18 T.

US of CPS 1HR Dose Eq -64<z/cm<-60 CPSKPTROUND072022 23
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Round Beam Channel.
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