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type I down conversion (using LiIO3) type II down conversion (using BBO)

(Where the two cone overlap, we can see the 
entangled state of the ordinary beam and
the extraordinary beam, which is of great
use in EPR-Bell experiment.) 

# ³���â#°²��Ñ¿æ4Ñ¿è�ª¾°²� ³è�J��°¨QVäØ¥º�E$ ��°²��ª¾°²� ³è�J��°¨Q�ä:���l9

f=gµ´ ¶¸·º¹ »½¼¿¾

Ù��E�pÄÊ7¢.Ú!¨?© F ��" À=ÀÂÁ ¡)Ã?Ä Ü äÄ�	�����?�%Ê!©5l { ��� ³ ���'k�+§p�%¼�Ù��Ø��� ³ ���Ok��§p�LÅÆz À © Ü Ð
�5>?�Sl3Ç)È�� � ¬�ª�Ô#�±°²���#¬±�������J�½��Ô\�[�5�Éq8§1¨'��p·� I ¡aÛ8Ù�¥ Ü »?�)¼
Ù%Ù Ü ©5l?ÇÊÈ�� ÊEÒ.Ú.¨	�:9��ËT6.�E¼.Ç)ÈÊ  �ËÌÂÍØ¥/Ð�Ê¦Ñ�Ò:�¤ä?¹.Ç9È.� �8� À ©)ä?¹.Ç9È��Ä��xºÊ	¢�Ú.¨.©

Î9Ï §p�'äº�,�ÂÐ��,�X� U qpÚ�%¶Ä�8äÊÑÄ�	�aæ/� U �,Òa��Ù:¥=¹ Ü Ð%¡¤Ú � Ü ».�8¼SÇ)ÈX :��Ñ,Ò:�EäXÑ3��¹ Á Í7q
¡)¶ºµ%¡��3Ó �)©'ÇÊÈ À Ö¦×Ôd��Õq�¡��8¼?l?ÇÊÈ���¥ À ©:Ù��lfÄÛCÊ�äÊÑ)�·� Á ÍÖq8§1¨!Ú�æ�¨�ÑSÒÄ�EäXÑ��Ø×9Ù·ù,�
Ú ù�¹5Û9Ü¦§=¨.Ç9Èº¹'Öß×��'�?�Sl3mÄÊ¤�Ä��fÄÛ-¡8ä)ÑÊ���,Y?�¤¼lf!æ)¨?© Ü Ð��O>�� '3Ý F��.�Õq8§1�.±º¹5ÇXÈ À Ö

( ×



×Ôd.�Þql¡:�E¼ÄÙ��,NXP �%©C�Jª½«��C¬±ª¾� ¯��°�����° U q"ëG¨Õqp�a°�³��#�=Ê/Õ�§p¨Âß8¨ À �'¨�0��!Ú�¼?l { ��� ³ ��Ê�f!æE¨Ø�ç� ³ �^�Ëà
á §p��à1Â?á%�)ö��9V)â:¹Sã Ú Ü � Í�¶·�:¥p�Ä�E¼ÄÙ��a¥/Ð%©,l?m)Ç)È�� �gUåä�æèç�©3Ó §VÚ'ö?�º���Eé38·� Ú äêæ]ç#¥V�Ä�º¥C©

U � Ú Úã Ú � Ñ¿æÇ� �
Ü � Í,¶:��¼��²�i��â#Ó1�ëÌ9Í)ì!Ê'íÊÃ8�E¢ Ü ÀËî � À (�ã1ãB¼?F À �GÛ¤§l¨�@1Ö ×�¨ §Ö�·ÛE¥ÔD06�q^¶Ä�/¼�ì:Ù Ü ©tï � (�ã1ã�¼
FºÊ�¢aÍ=6��¤Ú%¼GÙGÙ Ü À »ñð®`A� Ñhò��5óGö.Ö	����Ê�Ò!Ú%¨%�)�.pº�Ä§p�¤Ú!� Ü © Ú � Ù ( × ä�ôõæèç Ü »��/¼�ìºÙ Ü ©5ö ÍÍ � ÞÞ¨ÉºÉºÉ¼ÊFÄÊ�¢ ÍO6���Ù:¥=¹8 3÷ßÍÏ¶·�E¼
ì?Ù Ü © ö7� Ù ( × �#ã��'øOù Ü ©X#SÓ#Óÿ�±�#�®³%$ Ü I ¡'æV�Ä�¨Q#Óñ�XSô��°�³��#��� Ü Ðt±.�?ú�ûÔü'ÁlÂ9úÂý®Ù)�?@!¥1Êº§l¨ ö ÍÍ � ÞÞ¨ÉºÉºÉ�)�G� Ü Ð��E;ÊF9ã1<ÿ�O 3¡?�G¶ºµ�©,ã1< � × Ä × (Èãþä ÿ á � ç ¥C¡?�8¼�Ùp¶mf_h^©���Ê�È:É ¥:��� ³ �^�r� × ¬�ã_¼XF��¦§1¨G�p � I ¡ÛG¥V�8¶�µ!© × æç(�ã1ã_¼«F:�Ø��� ³ ���Ä���!� Ü ÐC¶ µ	�¤Ú�¼
ì·Ù Ü ©
� × æ (�ã1ã ¼XF��+��� ³ ���E�!�?�·�8����Ê�© |�} �Êv�Ê�~:�_f�ÛC¡��%Ã�)Ù Ü ��� ³ ���Ok���§-��¼ÄÙE� f�ÛCÊ�©

ñ � ó ö ð � ø
� ô û ð ù ü ø

# ³è��â#°²�VÑ¿æ �Åè]l { ��� ³ ���
�GÃ�)ÙE¼ À«Á ó	�Ä¹ Ü Ð.�?fºÛ/Ê_$ } ���������lÊ�f!æ�¨����·Ê/ê U Îa�?f Û=Ê §1��¼

$ } ���������û�Ëó��?�:�!Ù.¥=Ê�f'æ=¨�©,�ç� ³ �����Ëó�� Ü Ð!��f:Û1ÊÄ§V�¤¼Cì%� ¬±�½� ³çå#°²���²³èª�� À ð�� }��S� �è������° ��P?Ú%¨G�T#ð°²��â#�JÔ#ª�� ��°
� (:�E¢9³Ä��P?Ú.¨ I ¡:æE�%¼EÈ)G�¥!§1¨LÅ���$à� ã1ãO��¥:��� ³ ��� Q � ã1ãO���Ê2! À ©

" � Õ (ÝÄ ×Ø× ã$# � (ÈÜÅÄ × Û × � Ñ¿æÇÆ¿�
Ü ».��¼

(Ï(



% &('*),+.-0/ 1

2 3 4 5

hCg76 8:9<;>=:9@?BADC(EGFDHJIK?GLNMPO

QSRUT�VWR�XZY$[\R^]�_a`�bdc	egf�hji�Y$kmlonmR^poqoR^]sr	tvuxwzy|{~}��v�����v�	���
_��x�
�v�a����h��|���!��wzy��zc��
�������$���
��� ���
���¡ �¢¤£.¥<¦$§�¨ Uª©�« ¦�§�¨¬ � h §�¨ _v®.¯zf°� §�¨ �|±	�
².³�u,�7´¶µ0_�·�¸��.�º¹a»¼_½�S¾À¿xÁ�cze�fÂh�uÄÃ

¾Å¿xÁg_�·�¸����
ÆÂÇ ¿�È Ç!É �xw   �	�.�d�|c ÆºÊÌËvÍ�Î�ÏaË � Ë c�eafÐ}.���º�zÑ Æ ¾À¿�Á<Ò ¢ÔÓ _!Õx¯�f
Ö.×ÙØÛÚ�Üº_ÐÕ�¯�����Ö

Ý �Ù´W¾À¿�ÁvcßÞ¡�à��¾Å¿¡Á �  �á�â }z����_Ðãä{<åàe����x�.ha}.����zÑ Æ ¾Å¿xÁjÒ ¢7Óæ£�ç �Â¸�f	¯|�¡cgè¼évh�êìë
w ÆºÇ ¿�È ÇÐÉ �ªeí���
î�ï _�ðòñó�¤ôõ�öh��¤ô÷�¤ø
wÐù�ú�� ÆÂÇ ¿aÈ ÇaÉ � U�©¶û*© »Â�ª�üh ¢ Ó>ýaþ ¹
wÐÿdeíf���¯����	�
�.� Î	Æ �����   `�b¼w

� eíf!}��	�|��� â ��� }  �â h
	��  ��������� úx�.w
���º��� â ��� }  
� �z� ���

0

5

10

15

20

25

30

-60 -40 -20 0 20 40 60

yl
ab

el

xlabel

hene1
hene2

�������s]\R¶�¤ôõ���~�
�������$�! #" ¢ Ó � § �%$! � s�!& â�'

�^´



0

5

10

15

20

25

30

-60 -40 -20 0 20 40 60

yl
ab

el

xlabel

hene3
hene4
hene5

�����!�o]\Rß� ô ´(� ���0��� �$�$�)" ¢ Ó � ¥Û§ � ÃÔ�(*!*)& â�'

hCg±f +-,/.�910�243 5�687:9 � ? A C:H I
;<� �
= �	� _?>|�A@aw�B��Å{�h�CED �	� c�e f�FHGEI�JKI ÊML<NPO _!Õ�¯º� �	� _Q>�Â¸!���
RTS)U RWV � îYX _ÐÕ�¯

�.�   hQZ[Z]\ îYX _?^`_Åe fEa�b|w/ced ¬ � wPf`g £ U.U ¸�� U0© �z� {�h þ �Kg.whaEbw � �?i�j�k îYX � �v� _|e
� U ¸!� U�© �z� ���º¹���CPD �	� _Q>�A@�lnm   h�Þx�d´po �z� ���
q iHj`k îYX �hr0¹!ú�s�tìw � ú|�?uHvì_Qwì�����x�
q iHj`k îYX c�x ËEy�Ë _!Õx¯�� �v� �.ÈYz
{�¿�z�w
|K}zú|��������~ºw��
³ � � �	� w/|�}zú|�.¹�cí� ;<� ��= ��z 
� �
¯�Uol���R��$pW� � ��·`� £ ������»¼��� � h ���K� _/��d<ú|���K� £P��� ��� þ @�eÌ���E�w � ¸!f �
� _Q�
>�ú|�Q� � ��È<z�{¼¿/z?�.�H����oxw/�.¯�f � ©�U � ���E��ú|��¹zc   hn= �	� _K�/�xw � >�úº�?� �h� � ��� �Ð�

FHGEI�JKI ÊQL�NPO   R�S�UoR�VÛ�Àq�� �Sp�k¡�$p#¢æR^]\[T���$p�_/r0¹!ú î<X �z� �vhx¹�»_!ÕÂ¯.f��ECED ���º  q�� �SpÐk£�$p8¢ Rm]\[T���$pns
tº��¤`¥Àc!h�r�tzuÂ�ª[óR¦R§��U��P¨�©Kª ��� ���
«[¬®¯¬T° ±8²´³�µ·¶�¸º¹¼»<½¿¾À¹¯½[ÁÂµÄÃ�Å#ÆÇ¹¯½·ÈÊÉ�Ë
Ì �`Í  KÎhÏ �7´!Ð�� § w`Ñ�Ò�ÓYÔ � �hÕKÖº� ý c � h×R�S�UoR�V îYX wxy	�0q�� �Sp�k¡�$p8¢ Rm]\[Ç�Ø�$p!wÂy	�ì]T�õp��a_Q¤�¥.ú|� �v�

_?>|�z¸Ð���?Ù]Ú´Û|�ª�´Ü  x Ë�yzË _�F�G�I�JKI Ê�L�NPO w�ÝPÞ��:ß��.¹�cÐw�y�¸�fzh?uKà<m�w  
áKâ � Ê�É ��_Q¤Y¥
ú|�.¹zc £ � ±.�  �ã �z� ���hä�å   ÚWU�U>Rmpoq)�çæ
Ú0_/è`Ýz�

éHê�ëHìîí�ïEð�ñ£ò8ó ô-õ
¹�� �v� �Å[\RöRW��U  �÷ ðzw!ùÂúHøà{ �x� ���
q ¹�¹ � Õx¯��/ùYúEû×ü Î!Ë & q)�÷kUlo]����õkWýn�÷]\]��$] ' c   h�~Y�z� �� ��þÂ_�ÿEÞ��:ßÂf þ »��våÂ� K� ��`ªc � êzú|���
�
����� �x� �
�/Ù�ÚWÛ��õY�[óRm] U0©	� ���ºÜ  & �æÃ$Ã�p�ý ' � x ËHyxË `|w   ´]Ü  ��` £�
 r����¸Ðf�¯|���¼¹í»¼_
ãd{ß® d¶�x��w/ù<úEû ü ÎÐË � ��Ü  ��å�_��|®�ú�Q�`� £ � ¸����¹���ùYúHû×ü ÎÐË �����x`Â�������   $ §��
 §�� �z� ���º¹��¡y�@�wd´������ ��!¡ë?� � w ¬ � �"v�	�#��`º_%$ © ú¼¹�c £ � ±.���

�U�



θ ι & ' ( ) *
+ , - - . / 0

( & 1 2 + 3 / / 4 * 5 / / 0

( 6 * ) ) .

6 * 7 ( 2 ' &
8 + 6 / 0

6 * 7 ( 2 ' &
8 + 6 / 0

* + 6 / 0 θ

9 : : ; < = >? @ A

B C @ D ; < C @A C ; ; < ;

A C ; ; < ;

2ω,
3ω

2ω,3ω

 3ω
2ω

2ω

: ; C E A

�������s]\R¶�¤ô��)�]F�G�I`JHI Ê�L NEO _!Õ¡¯��Àq����Sp!k¡�$p#¢æR^]\[T����p �v� �d[\RöR���UÄ&GF ' h
�yIH�Jîz ÊÌË¼É w
s.»x� î�ï &GK '

q FHG�I�J�I Ê�L�NPO  Ð¢ML �P�¡w�N N�É Áh��»Âf	¯º��� ¢OL _ ��P ��ß��.¹xc!w�y�¸Ðf�h�Q ËYO�RTS c FHGEI�JKI Ê
LYNEO ��`VUH�dca���
úK�|_%WKI��:ß��.¹Âc £ � ±z���

éHêYX�Z
Ì �`Í   ¹
� �v� w���¯.fzh[Q Ë<O c îYX ��`YUK�Åc!�.�
ú�� ¢]\]^ wV_
ú|�a`�b_ û ��cì_IdÂ�.� U ¸Ð���º¹�¹ �  

��e<m.� �v��î	ï wgf�h�ú¼�.¹�cÐw�úº���
¹���C�D ��� w���¯.fxh Ì �YÍ   RTS)U RpV<w����x�0q����SpÐk£�$p8¢ Rm]\[T���$pnsHt¼_ai�jàeÐh á�â �d]T�÷p��a_Q¤Y¥xúº��¹xc!wgk

l eí���hUol���R§�$p £ Ê�É �.��m�n   �<R]o��Â�Àl(R�R�UÀ� Ð!Ð R Y$pok l��¤ô [ók¡Uol!So[Uô p8S#��R���T � ô Y$k�ô qÇU Ð UZ� T® �$(Ðrq �sptp$R^p Ð�km]TSo[TR YM� Ð�U#�õk¦R§�s]\R�ô l(R§ýu� w
vxw egf�¯¡��øà{ ��� ���Hs	»x�*]T�õp��Ì� Í � Ë|É c�e f   h�Þx�à´´øÙ{í_�y|�.¹xc £ � ±
�.�

qYz â &|{ ��`' �Å]T�õp��í��}�@ £ å�~�w � f�h�� â & �K��`'~£ � ~w � f	¯¡�Ð²��
q � â & �K��`' �Å]T�õp��í��}�@ £ å�~�w � f�h z â &|{ ��`'~£ � ~w � f	¯¡�Ð²��

¢�L _ �gP �:ßì�vw
��»xfzh � �?� â _Q�w	�#�|���V� U�©�� �|���Y�|wg���*eí��� þ �YÒEgg��� �   h#� á ��� w�]T�÷p��
� â¡£ ���¸�f�¯|�.yî@!w�y¼é��.�º¹
�|¹Âc   h/ÚWU�U>Rmpoq)�çæ�w ý ÿxú¼y @!w.h�u`à�mÂwhC�·*e�f�¯z�¼¹Âc �x� ���[� É
�#� Ë � Ë wxy	�?��Òzu��|� î	ï &\� Î�Æ Úßô��!èYÝ ' h ¢ \]^ �¼Ã ¦ � § �ìcÐ±�w�ÿ P úº�ºcuy�� ý »¼���

«[¬®¯¬  �������	� �¢¡¤£�¥§¦¿É©¨
Ì �`Í   h�ª¬«®°¯²±$�Å]T�õp�����`º_ÐÕ�¯�f���rvt �v� _/C��ªeÌf�¯��	�e U e�� £ © h �V³ ú|��y<@�w�ª´«|°¯µ± î�X _a¶ ·

e f�e ¬ ¸����Â��w¡¹��ECPD �	�| I¸�¹ e�f0e ¬ ¯Âh � >wgºxúì¹xc   � ±�� U ¸������ ÷z  h Ì �YÍ	��»�¼Åeaf	¯z�
�	� �I½��¡h
�|ygH îYX ��¶ ·Àe ��¾[¿zw
�x¯.f�ÿ ³ úº���
À�Á éEê�ÂÄÃ	Å
;�� hÆª´«|°¯ ± _�Õz¯vf	��rvt ��� _n>º� @El m   h�¹Ð�%Çx��ÈÊÉ¡w%Ë	»��x¹.c	c   ê|w ý @ á � � �!�¶q����SpÌk¡�$p(¢öR^]\[T���$p

sHt|wzy	� Uol���R§�$p�_ÐÕ�¯�� ��� w
��¯.fzh��vr�t � �K�/� £ z ÊIÌ � ±.� UÎÍ @ U _gy�.¹Âc �z� ��&Ï�vr�t � �g½VÐ
�U�



    YAG
  laser

LiIO3
beam stopper

3ω

2ω,3ω

θλ/4 plate

movable slit

screen

Beam
Splitter

BS

Mirror

Mirror

Mirror

The setup of the attempted preliminary experiment
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