KOL CPS Meeting June 20, 2023

P. Degtiarenko



Design Update — June 2023, “KLCPS70”

* Minor adjustments to the model
» Correct length of the photon pipe (about 50 m)
» Move CPS along Z (but probably need more)
» Beam line windows (0.5 mm Al)
» Nitrogen gas inside, over-pressurized at 1.01 atm
» Vacuum photon line (5.e-6 Torr, to be implemented)

e Adjust the table of weights

* Ran the simulation in nominal conditions to demonstrate the photon
beam properties in the Cave



June’2023 Conceptual De5|gn Update

v o Ol @lueda___________|vls|Red JJ @] ¢ 2| C]| & Media |w] S Green JJJ‘

Density Color Iron Perm. magnhet g~

FOLYETHE

Magnet Coils | s |

Magnet Poles Rl jeeemsm——— [
Copper shield

, Barite
| ; .
L L . Borated.Poly.. :

JJ‘"MJJJ & J Media | ¥ H|Magenta a JJ.

10000 10 10000
POLYETHE 1cm
0 |
y i Q
1 8 E
E O 1 100 g
Rl
&
- COPPER
— 1 1 I 1 | = COPPER

0.01g"

Fower Depositic

F Depos
1
[

0.001F

-4
FOLYETHE : :
=0 e KW/cm?
ALR ol XJZ /C 0.1
-110.. . -90|-80|-7 —50 J-30]-z0]-10]o 10 M zolz0 Bao lsoleo 7o lz0 Moo ioo]iioizo[t30]140[150]160 170 180 190 200 210 220, 2d0z| 4 3 2 -2 -3 -&



%
?

Hall D Tagger and the Cave, Vertical Slice

CRYO FLANT COLLIMATOR
BEYOND ENCLOSURE
EXTERIOR H
SEE MECHAP

TAGGER

AREA\
— S —— -

T  m—

AT TR R NI £ 5 ER A AT AT T TN [T
= —Egj_fEUl-—HEm — 28'—11"
_*-.?-: L """_'-_‘.H-'I-'\.'I.h"-'-:..::"‘.\"-'-"?""-'-".'-.-'15 R AL e N 10” CONCREI-E ENCASED ' " s
FFE = 25'—8 i
I PIPE (PHOTON BEAM ) E '-“-_-;_J |
| ELEV= 28"-11" FFE = 17'=5" 4
SEE STRUCTURAL 1'—=7 1/2"
FFE_= 23'-0” $_ /
90'—7" 161'—6 3/4” [ 39'-4 1/2”

~“50m



Hall D Tagger and the Cave, Horizontal Slice
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Incident Beam Profile (FWHM = 2.5 mm + Halo)

Beam profile at the entrance
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ave (units of the Dose Eq.)

Dose Rate vs. y, slice of photon b.l. (0.2 < x < 0.2, 7990 < z < 8000 cm), linear

Beam Profiles at the C

Dose Rate vs. x, slice of photon b.l. (-0.2 <y < 0.2, 7990 < z < 8000 cm), linear
! T T T T T T T T
| T I I
16 | T L S M . 16 |- 1 N
: [
[
@ ik ) 14 - .
I‘ H ‘I‘
[
12 |- i ; : : [ 8 12
: [ =
9 1 0 T TTEETPIN B O S S I‘l : S RARED S — g_) 1 0 - -
= | ER s
2 ; [ 2
&V B e / ; “. .................. u‘:v 8 | .
© 40004 @ / \
3 / \ 8 f \
° el / 5 | S J \
/ / \
4 A 7 &
] \ \
4 . e 4 |- . =
P/ \ A
7 N x\
X kY
- 0 O SO S "/ . ‘ \_ . - 2 - ) -\L‘ =
0 i | {_fr*—— i ' “H*Tg_I i 0 I o I | i —_— \
_10 _8 6 _4 2 0 2 4 6 8 10 -10 -8 -6 -4 -2 0 2 4 6 8 10
(cm) y (cm)
Dose Rate vs. x, slice of photon b.l. (-0.2 <y < 0.2, 7990 < z < 8000 cm) Dose Rate vs. y, slice of photon b.l. (-0.2 < x < 0.2, 7990 < z < 8000 cm)
100 T T T 100 T T T T T T
10 R e
FXC 10 b Ve . E
7 b e ~
7 : <
,[‘ ‘<\ I
= 7 - € \-
E 1k 7 E £ 1 N E
L 7 o ~
= Z = Rt
2 s 2 -
= S & "
g 0.1 | =, N (g 0.1 e i
o # o
rx'/\’
\.A»«”r"’r‘ﬂ'\fd v ’ Yt ™
0.01 | 0.01 | i
0‘001 L Il | L 1 0001 1 l I L 1 ] L
-5 0 5 10 -10 -8 -6 -4 -2 0 2 4 6 8 10
y (cm)

-10
X (cm)



0.1

EdN/dE per beam electron
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Radiological Values alon

Dose Equivalent Rate vs. z at the side of the CPS (150 <r < 180 cm)

Dose accumulation per 10000 hours (Gy)
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Neutron Eq. Fluence vs. z at the side of the CPS (150 < r < 180 cm)

Dose Equivalent Rate, 1 h after 10000 h beam (rem/h)

1 MeV Equivalent Neutron Fluence per 10000 hours (cm‘z)
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Prompt Dose Equivalent Rate (rem/h)
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