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CPS meeting 06/26/23

Shield optimization and Neutron fluence across the CPS.
Prompt Dose Equivalent and Activation around CPS .
PDE and Activation around Beam Line.

Round and “Stingray” channels.

Coil lifetime.



Prompt Dose Eq. around CPS and B+Concr.

e PDE at floor level

is below
| 15 mrem/hr

piod i

PDE top 1/2 sph rem/hr bentcoil-65-m23ref7 91

-200

;_
£
<
£
o
e

0 200 400 600 800 1000 1200
zlcm
PDE around PrMag/bemline bentcoil-65-m23ref7 91
50
a5
40
*r Around Beamline
30
25 —
| o
0 angd |
w0}’ o
eest®. W
5L Sote “ge® JTeq, geeee
0500 6;)0 7‘00 8‘00 9‘00 10‘00 11‘00 1200

50< r/cm<80 z/cm > 500

beam line shielding .

rem/hr

rem/hr

50
45
40
35
30
25
20
15
10

PDE rem/hr bentcoil-65-m23ref7 91

- Top %2 sphere

}f

i

/ \lh-n.p‘wﬁ"
1 1 1 1 1 1 1
-200 0 200 400 600 800 1000 1200
150<r/cm<180 O<fi<pi  z/cm
PDE floor bentcoil-65-m23ref7 91
)
- Floor +1
L = .
L o™ @
L o’ e Ot & et San g |
oy Tt T
200 0 200 400 600 800 1000 1200
-2<fi<-1.2 z/cm

-100

100!

DSAIR

-100}



mrem/hr

mrem/hr

Activation mrem/hr 1 sph bentcoil-65-m23ref7 24

5 T T T T T T T T
4L
2 mrem/hr
3+
2 el i, 6, < ba ahz®?®
2 - I;!!xii:iigziii!:. TS g
¥
r/cm
0 . . L 1 . . . |
20 40 60 80 100 120 140 160 180 200
-130<z/cm<-100 -pi<fi<pi zjcm
Activation mrem/hr top 1/2sph bentcoil-65-m23ref7 24
5 T T T T T T
130<r/cm<160
4
| éff’i b
_ﬁ—?‘é;ﬁgﬁ_r
2 F F :
]
e o 5
[ » [} "
1L [ ] o AN
z/cm
oL I | | L L L
-200 0 200 400 600 800 1000 1200

130<r/cm<160 0<fi<pi z/cm

mrem/hr

200
150
100
50
0
-200 0 200 400 600 800 1000 1200
0<fi<pi z/cm
Activation around DS bemline bentcoil-65-m23ref7 24
4
=r 42<r/cm<72 ¥
3 - -
2.5 4
;o
2+ %

1.

[0

rn!} iih ;!”m! i} %?‘

05 | 4

0 1 1 Z/(:rlrl 1
500 600 700 800 900 1000 1100 1200
42<rfcm<72 z/fcm

Activation 100041 hr. CPS with beam line shielding .
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Activation.CPS with extra layer of BPE around CPS (R=112.5 cm). BPE around the beam line.
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e Activation around CPS and beamline is below 2.5 mrem/hr !



Neutron flux inside CPS (z/cm < 440 ) is more than 100 times higher and continue to climb!
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PDE. CPS with extra layer of BPE around CPS (R=112.5 cm). BPE around the beam line.
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e PDE atfloor level is below 7 rem/hr.
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PDE. CPS with longer “stingray” channel. CPS R <99 cm. B=0.9 B_. Fe: core and 2 shield layers.
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Activation. CPS with longer “stingray” channel. CPSR <99 cm. B=0.9 B . Fe:
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PDE and Activation around beam line. CPS R <99 cm. B=0.9 Bn. Fe shield and neutron fluence.
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Coil LT > 200 years. “Stingray” channel. CPS R <99 cm. B=0.9 B_. Fe: core and 2 shield layers.
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e Dose 2.E-8 GeV/g/e translate to LT=30 yr => Dose 3.E-9 GeV/g/e translate to LT=200 years.
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CPS meets radiological requirements of PAC48:

Activation < 3 mrem/hr.

Prompt Dose Eq. at floor level <5 rem/hr ( 25 rem/hr - PAC 48).
Activation around beam line < 2 mrem/hr.

Prompt dose around beam line < 15 rem/hr.

Absorber channel design excludes risks of overheating; no vertical surfaces.
CPS diameter =198 cm (with 2 Fe layers) may be further reduced.

May be vacuumized (with round beam channel).



