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AL, 7 AKFE T ORMEEC L0 AT S H2p) BT LEL, 25 ENOMERIN TN,

B1EIFmMTHY ., AROERBLOENERNZ, £7°. AFREOF—U — N ThHLET HOILREIC
OWTHBI L7z, BFHOURELIT, 41O ROIREREESLRVEROREDOZ L THY | Hr DEK
TITHEM LB TVREETH D, RIS, BHEOFTE T DFEEIC LD RISz 2p [RF T AR\ HKFE ST
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[C XV i & D Lyman-a 67 OAEHBEREICL D, BFLONNBHTE 5, £/, HELOFTBT 50
FRHEMN T E TIAT» TE 72 Lyman-a o777 O EAHBRRRE ORI OW TR L7z, ZhE TORE T,
2 [HOFFIRHER A MANLIZEERT 5 Z LR TERNE VIR H Y . 2 [HORHER LA ANE D Bl i Cof 1Bl &)
ICHEE STz, FEOHZRO BIIE Lyman-a 6157 O # EEFBIBI A HIE L. B il & o iz X v i
B4R 2 H2p) 77 OREEMAT 22 L TH D, ZORDITIE, SMEEICST 2 EZT TER+5
ThOHILERERM L, 22 THEZTL 2 HONTHREIROMEZMIITEZ D LOTELEBELREL, 20
LE1E 2 AV TRIMBLE 721 T < SERTMBLIE I 35 1F 2 A EEFR BB 4 2 e L7z,

%2 BIZERTHY . Lyman -t X7 O LB ONEFIEICHOW TR, £3°, 2 MOt
BN IZ AR TE DEEORICOWTIHHA L, FABLVOREEEZRFF LIS 2 Mo FHhESEETE D
ROBELSEDZENEETH LD, 3 BHEEDOHREONT ANV ERE Lz, £z, MEICLVELNTFH
REFHEIRE R A7 b Lo & A EEARBAREE 2 15 5 T2 O D LA iR~ Tz, HIE S 4172 Lyman-o )t X7 O AR
Bk, EETH n>3 OMENNDL DB A r— ROFE L i HQ2p) T & He 0 T ORIGDEENRE TN TV
W, Flo, EEOT IARAL MNEZWL, TNEE=X— LB LRIEEITV., EOITEFOEEDO K 7 K
DM D120 77 L ZREEITV, FERT I & OIRITI R 5 5 @i H0D7a A EEFBIBIE & 15
7=

% 3 T, ADRFEFHIOBRIZ OV TR~ 7o, AORIKFRHLE 1L, ARSI HKRBET AT HHR LR WE
R CTH Y . EEOHBT HMEEDNZICE VR S, FHEEIL, MEPMT - 72O FRFEHI O RS
EAESATOPEIZDOWTHEN Lz, FHILFERT — ¥ REEC L2 ECHBORRFHEOBENFHRI =4
Thd LW ) KO MmAZIZFTHERbOL Lz, £, EROAEMBEREEMNETIE. Lyman-a 247 %
REZ B2 2 Lo k0 2FAREHEEORREHE + AoORBEHD 2 20RO T 5% 1% Kbl




mzi-,

B4 ETIE, WESN Lyman-a)t 37 OA BB W TR~ FFIZASDL T3/ ¥ —33.66
eV, JKFEH AJET)~0.1 Pa B L TV~1 Pa 12817 5 A EMHBEME L RE Lz, 2O RHIFORE L, ximid
BE 2 BEOIMEE TH Y, FHmEEIZISW TS THEMBERBREANE L2 L4 L, AES
NI AEFBERESZ 3 SO TRl & ik L7z L7, 2o oBm Tl EiE. () &1 621 H@p) i<
THRER LSS, (2 MO’ H2p) F+XT7 0L O3 5Ee, BLOE) fMEEoMIc—ED
H@p) AT D& ONBENZIGEOTHTHL, GOTFTHNET 4 v T 4 v IR T A—=F—% &L 1)
L@QOTUNIZED LS I\ T A= —%EER, £, WEMHREOET b N HRp) R X7 2% 2 #am
FREHR Lz A, EENIZIIRBZVRH S LOOEMMICIET KLz 2R L, &b o0 H2p)FET
T DEMRETRBRTOR-RTH D Lik~T, —7, (2) MBEOMIZEF b ONPENT-HEO TRIE ik Lz & =
Ay EWRICT L —E LRI END, ZOWREELEE Lz, £z, ) O MIC—Eo H@2p) FF~<7 D
BT ONPBENTHEOTRERBK LI A, T4 v T 4V I RIA—F—2ED L IITEALTH, FEHHS
REHBTE RN LG, ZOAMEELEELE, 3 SOHEG Pl & OHERORER, He OXMEHC L 58T b
D HEP)FEF- T AR I D Lk~ e,
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The state of pairs of H(2p) atoms produced in the photodissociation of H: is investigated
experimentally and the investigation is described in this thesis. Odagiri et al. in our group found a
photodissociation process of Hz resulting in the formation of two H(2p) atoms followed by the emission
of two Lyman-« photons. Miyagi et al. in our group then theoretically showed that the pair of H(2p)
atoms is entangled and the entanglement in the pair of H(2p) atoms appears in the angular correlation
function (ACF) of a pair of the Lyman-a photons. Our group measured the ACF to confirm the
production of entangled atom pairs. However, the previous measurements were limited to the opposite
arrangement of two photon detectors.

In the present study | aim at measuring the ACFs not only for the opposite arrangement but also for
the non-opposite arrangements to reveal the state of H(2p) pairs produced in the photodissociation of
Ha.

The ACFs are measured at 33.66-eV incident photon energy and at hydrogen gas pressures of
approximately 0.1 and 1 Pa. It turns out that the experimental ACFs involve neither the contribution of
the reactions H(n = 2) + Hz nor the contribution of the cascade from H(n > 3) to H(2p) fragments. The
experimental ACFs are compared with (i) the theoretical ACFs for entangled pairs of H(2p) atoms and
(i) the theoretical ACF for H(2p) pairs with definite magnetic quantum number of each hydrogen atom.
It is found that the experimental ACFs coincide with (i) the theoretical ACF for entangled H(2p) pairs
from qualitative points of view. However, the experimental ACFs do not coincide with (ii) the theoretical
ACF for H(2p) pairs with definite magnetic quantum number of each hydrogen atom even from

qualitative points of view. The experimental ACFs suggest the production of entangled pairs of H(2p)




atoms in the photodissociation of Ha.

In summary | measure the ACFs of a pair of the Lyman-a photons not only for the opposite
arrangement but also for the non-opposite arrangements of two photon detectors in the
photodissociation of Hz for the first time. The experimental results suggest the production of entangled

pairs of H(2p) atoms in the photodissociation of Ha.
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