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CC QE event rate, H20
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P(νµ→νe) with 45o CP phase
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P(νµ→νe) with 0o CP phase
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CC QE event rate, H20
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Ar, N2 Storage/Recondenser
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Exhaust Shaft
WIPP Site

Long: 103.75 W
Lat:      32.25 N

655 m

Assembling Hall &
U.G. Infrastructures

LANNDD

70 kT Magnetized LAr TPC
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CC QE event rate, LAr

0

50

100

150

200

250

300

350

400

0 1 2 3 4 5 6 7 8 9 10

νµ→νµ
BNL-Lansing: 400km
sin22θij = 0.8/1/0.04
∆mij

2 = 5e-5/3e-3 eV2

matter effects on

599. / 2071. CC QE events

Neutrino energy (GeV)

E
ve

n
ts

/0
.1

G
eV

/2
5(

kT
o

n
-y

r-
M

W
)

y�lt��å�z�h � þZ04�mü�h�����z�å�� {���u�h�å&��z�lou�{vnäi¯� � e��#��h���z�h�hqnãs\lt���âivu��òs\lÉ����{�å��ä{�n���lo�t��i¯��lo{�u�n0s\lÉ���
<>=@?A ? B
ÿ ! ÿ�ÿ�þ"�q� ? ivu��
�Þå��o�6��lKJ�ltu���e

ý�ý



y�lt��å�z�h � �,0ÛÄ"u�h�k�h�uV�c�Þz�{�� ����h3z�hq��hquV�â�q{vn���lo�QSÇz�ijÓ[��h�n��ñz�å�u,{��xø�Ò�Ä�w  �� 8úý���9Ãp
n��&{�s\ltu��3hUJ��qhq�t�oh�u¤����z�iv�©�Ûz�hqn�{��oå���lo{vuA{|k�h�z#�t{�u�� ��z�lK�Ì���&lon���ivu���hqn�louR��hqz�{3��iv��u�h¡��lo�
��h��o�6e

ývþ



��{|s ��ÿ�ÿ�r��q� ý�e��O~��q�WÄ��q��å��få��oi¯��{�z Ä:~��`��{
�Fø��:Ä:Ò ývÿ�ÿ�r��q� �Vÿvÿ�r;�q� ýme �M���

�Fø���Ä:Ò �Fø���Ä:Ò
�Fø���Ä:ÒDï4u&hqz��¯Ó-3Ãr��q��5 ývÿ�ÿ ��ÿ�ÿ ývÿ�ÿ �Vÿvÿ ��ÿ�ÿ
g�{m{�n���hqzäø³uV��h�u�n�lÉ�³Ó-3ü�ü&ü 5 �"! � # � ÿ $ A ý ! ÿd# � ÿ $ A �"! �d# � ÿ $ A ý ! ÿd# � ÿ $ A ý ! ÿd# � ÿ $ A
g�{m{�n���hqzäh�u�hqz��vÓ-3Ã~ �q� 5 � eE� � e�� ý�e�� ý�e�� ýme �
g�{m{�n���hqz:Ò*Óm�q�thqn � � D D D
Ä:~��ñh�u�hqz��vÓ-3Ã~ �q� 5 ý2� ý2� ý�� ý�� ý2�
Ä:~��ñø³uV��hqu�n�lt�³Ó-3�äü �¯n�h��:5 þ D �"� Y�ÿ � ý¯ÿ þvÿ�ÿ
Ä:~��âw\hqüXw:i¯��hf3Ö�:�:5 ÿ&e D ÿ�e D � eúÿ � eúÿ ýme �
Ä:~�� Ò�å&z�z�h�uV�>3 %-Ä*5 ��e�T"� Tme T � ��eX� � Y�eÎý �"�
Ä:~��ñø³uV��hqu�n�lt�³Ó-3ü&ü�ü 5 D # � ÿ%$ A �d# � ÿ%$ A Yd# � ÿ%$ A � ý># � ÿ $ A � ý # � ÿ%$ A

Ä:~��ñü<{|s�h�z 3Þ�V� 5 � þ"� ý � � �Vÿ�þ �vþ�� � þ��"�

�_ivæ��th � 04Ä:~��ñg�hqiv����{�s*hqz  �ü��vz�iv��hx�0�oivu6e

iv���qå��få&��i¯��{�z"ü�i¯z�iv��h���hqz�n���ltkvhqu¶ltuQ��i¯æ��ohOýmeE�ä��h �ZJ�hq����h��o�Q��iv��u�h¡��n�{2�0����hMi¯�q�qå&�få���iÂ��{�z�z�lou&�
s\lo�t�*æ<hòh�n�n�h�uV��l�i¯�o�tÓ-��{�ü�loh�nf{��ä����hñ�`i¯��u�h���n#ü�z�{��&å��qh�� �Þ{vzfiQn�lt��lt��ivzEü&å�z�ü<{�n�hâiÂ�My�hqz���lt��ivæ 8úý2Y29Ãe
ø³u3����h�n�hq��{�u��¶ü���i¯n�h#{2�»����h�å�ü���z�iv��h�n����&h#Ä:~��Xz�h�ü�h¡��lt��lo{�u z�iÂ��hxs\lo�o�Fæ<h�lou���z�hji¯n�hq�Q��{ñý�e��O������{
z�hqiv�©�XiO��{v�©iv�Åæ�hqiv� ü<{�s*hqz\{�� � eúþ�r �We
�ä��hò��h�uV�©i¯��ltk�h`�q{�n��Mhqn���lo��i¯��hqn\�Þ{�z�����h�kvi¯z�lo{vå�n#å�ü&��z�iv�&hqnMivu&� lo��ü�z�{|k�h���h�uV��nMivz�hòn��&{�s\u[ltu

�_ivæ��ohãþ&p�n�h�ü�ivz�i¯��h���ltuV��{"�³s*{Ez�h���i¯��ltk�h��tÓ�lou&��hqü<hqu��&hquV�4ü���ivn�hqn4{��
z�{�å������ÉÓ#h1(¤å�iv�&��{�n��qe»øÇ�0ltn»ü�{vn�n�ltæ��oh
��{Oz�hjivz�z�ivu��vhx����hx{�z��&hqz\louñs\��lt�©� ����hxlo��ü�z�{|k�h���h�uV��n:ivz�hx��iv��h¯e0Ä ü�ivz���l�iv��n���å&�&Óâ{�������h�{�ü&��lo{�u�n
lonän���{|s\u3ltu �_ivæ��th � e0�ä��z�hqh�{�ü&��lt{�u�n\ivz�hxn���{|s\uH0

� e\{�u&�tÓ`����h��Fø���Ä:Òùltnälo��ü�z�{|k�h��6p

ý�e\{�u&�tÓ`����h�iv�q��å��få��oi¯��{vzãlon:iv���&hq�6p

þ&e\æ<{v��� ivz�hx��{�u�h¯e

��{���h�Ä:~��ñivu��âæ�{m{�n���hqz�ü�{|s*hqz\n�å�ü&ü��tÓ`å�ü���z�iv��hqn:ivz�hxivn�n�å���hq� iv�o{vu��#s\lt���ñ����hxiv���qå��#å���i¯��{�zqe�Ä
��h¡�©ivlt�ohq�Xn���å��&ÓQ{2�4n�ü�iv��hM�©��ivz���hvp6ltuV��hqu&n�lt�³ÓvpÅltu���hq�¡��lo{vu3hqu&hqz��vlohqn�p6z�h�ü¶z�i¯��hvp�ü�{|s*hqzxivu��3�q{�n��Eu�hqh���n
��{�æ<h���iv��h\��{��`i¯�vh�i��få��©����{vz�h\n�ü<hq��l/���:ü�z�{vü�{�n�iv� �Þ{�z0����ltn*å&ü���z�i¯��hve»�ä�&lon4s�{�å&�o�`��{���h�i¯æ�{�å��
s\lt��� ivü�ü�z�{�k¯iv�F{2�_����hxü�z�h�n�hquV���oh¡����h�zä{��_louV��h�u¤�qe

ý2�



r3i�J�eb�xltu�h���lo�Eg*hjiv��ï0u�h�z��vÓ ý�e���~ �q�
w:lt��lo��lÉ�³Ó � þM�ä�
Ò�loz���å��d�Þhqz�h�u��qh � � Y&eúÿGT#�
��å��fæ<hqzä{2�4��å�ü<hqz�ü�h�z�lt{���n ý"�
��å��fæ<hqzä{2�0y VEd V/Ò�h��o�on �vÿ
��å��fæ<hqzä{2��3ÃÒ�{v�fæ�lou&hq�lS³y
å&u�����lo{�u 5*d�loü<{��oh�n � ÿ�ÿ
d�loü<{��oh�nä�Fhqu��v�����vy�lthq�t� þ&e ý"�#� �Mÿ&e ý"�f�
��h�u��v���X{���y VEd V Ò�hq�t� �:D eX� �#�
��h�u��v���X{��_n���z�ivlt���V�\n�h�����lt{�u�n �&e ý�ý#�
�4��ivn�hxÄ"��kvi¯u��qh�ü�h�z:y VEd V Ò�hq�t� T�ýf��hq�vz�hqh�n

�biv�qå�å&� Ò���iv�fæ<hqzjJ �ÂÓ � �vÿf��� �>T��M���
Ä"�q��hqü&��ivu���hf~Ehq{���h���z�lt� J �ÂÓ ývþ�� ����� +-��� ��z�iv�
Ä"�q��hqü&��ivu���h#�:{�z���iv�olt�qh��2ý�e���~��q� J �ÂÓ T2�"� � � ��� +A��� ��z�iv�
��ü�iv��h#Ò���ivz���hx�tlo��lt� 0
3 � ÿ�ÿ�+-���Z��z�iv�6p !�] B ÿ ! þ&p
ý�e��O~��q�#p���h�æ�å�u��©��h�� 5 þ ! � # � ÿ%$'&�ü�ü�ü

g�h���i¯��z�{�uâ�_å�u&hqnCJ ��Ó � ÿ&eúþ � � ÿ�e �
Ò���z�{���i¯��lo�qlÉ��lthqn7J �ÂÓ S � � e T �:S � ý�e�T
g�h���i�rXi�J�emJ �ÂÓ ý2��e�T#� �vý2��eúþf�
g�h���i�r lou6e�J �ÂÓ T�eE�v� ��T�e ���
d�lon�ü<hqz�n�lt{�u r3i�J�e � eE�O�
�_z�ivu�n�lÉ��lt{�u ~�i¯����i Y&e D
��ivæ&�oh�ýl0b��i¯z�iv��h���hqz�n\{������&h�ü<hqz��`i¯u�hquV�\��iv��u�h¡�:iv�q��å��få��oi¯��{�zäz�lou��&e

ý"�



To Slow Beam

To RHIC

To Neutrino
Target

Booster

Superconducting LINAC
300 MeV

Source plus RFQ
High Intensity

116 MeV Drift Tube LINAC
(first sections of 200 MeV LINAC)
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